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ABSTRACT
NATHAN CHRISTOPHER NICKEL: Breastfeeding Friendly Healthcare: A Mixed
Methods Evaluation of the Implementation and Outcomes of Maternity Practices to
Support Breastfeeding
(Under the direction of Miriam H. Labbok, MD, MPH)

Background. The Ten Steps to Successful Breastfeeding are a set of hospital policies and
practices, endorsed by the American Academy of Pediatrics, that support mothers in
achieving recommended breastfeeding behaviors. Few hospitals in the United States
practice the Ten Steps. This dissertation provides evidence to inform incremental
implementation of the Ten Steps to improve breastfeeding practices.

Methods. Data are from the Breastfeeding Friendly Healthcare project and the Infant
Feeding Practices Study II. A multi-site qualitative study of Breastfeeding Friendly
Healthcare hospitals explores the theory of “Organizational Readiness to Change” vis-àvis implementing the Ten Steps. A quasi-experimental design with multiple-case study
methods is used to evaluate of the Breastfeeding Friendly Healthcare project. Data from
the Infant Feeding Practices Study are used to examine whether the common practice of
not providing the care outlined in the Ten Steps creates a barrier to achieving
recommendations for breastfeeding duration. Inverse propensity score weights are used
with a parametric survival model using a log-normal distribution to estimate the effects.
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Results. Baseline factors that may influence a hospital’s readiness to implement the Ten
Steps organize under the two dimensions for “Organizational Readiness to Change,”
collective efficacy and collective commitment. The Breastfeeding Friendly Healthcare
project resulted in increased achievement of certain Steps: 1 (Policy), 2 (Training),
5 (Teach breastfeeding), and 6 (No supplementation) and increased hospital breastfeeding
rates. The Infant Feeding Practices Study II analyses showed that not providing the care
in the combination of Steps 4 (Early initiation) and 9 (No pacifiers) resulted in the largest
decrease in breastfeeding duration: 11.8 weeks. Not providing other combinations of
Steps resulted in decreased duration: Steps 3 (Prenatal education) and 4 (Early initiation)-an 8.6-week decrease; and Steps 4 (Early initiation) and 8 (Hunger cues)--a 5.4-week
decrease.

Conclusions. An incremental approach to implementing the Ten Steps informed by the
theory “Organizational Readiness to Change” may result in increased Step achievement
and hospital breastfeeding rates. Certain combinations of Steps may have significant
impact on breastfeeding and may be achievable for a variety of hospitals. These findings
may apply to hospitals with varying baseline levels of Step achievement.
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CHAPTER I: INTRODUCTION
Breastfeeding: A Public Health Challenge
Health and Economic Impact of Breastfeeding
Breastfeeding is protective of both maternal and child health. The Agency for
Healthcare Research and Quality published a systematic review of approximately 400
studies on the relationship between breastfeeding and maternal and child health and
morbidity in developed countries (referred to as the AHRQ Review or the Review) [1].
Breastfeeding is associated with several child health outcomes. The AHRQ
Review documented that among full-term infants breastfeeding was associated with
reduced risk of acute otitis media, atopic dermatitis, gastrointestinal infections, lower
respiratory tract diseases, obesity, diabetes, childhood leukemia, and sudden infant death
syndrome. Breastfeeding’s associations with asthma and cardiovascular diseases were
both inconclusive and may require further study. Among preterm infants, breastfeeding
was associated with a slight reduction in the risk for necrotizing enterocolitis.
The Review further demonstrated several maternal health outcomes associated
with breastfeeding. Specifically, the Review found that breastfeeding is associated with a
reduced risk of maternal type 2 diabetes, reduced risk of breast cancer, and a reduced risk
for ovarian cancer. The evidence in the Review for the association between breastfeeding
and return to pre-pregnancy weight was inconclusive. The Review did find an association
between early cessation of breastfeeding and postpartum depression; however, it is
plausible that postpartum depression led to early cessation of breastfeeding in these

studies. Subsequent studies confirmed these findings and found that breastfeeding was
associated with reduced risk for maternal cardio-vascular disease and adiposity [1-6]. The
evidence for breastfeeding has led professional organizations and international agencies
to recommend breastfeeding for at least the first year of life. Specifically, the World
Health Organization recommends that infants exclusively breastfeed for the first six
months of life with continued breastfeeding, along with complementary foods, up to two
years or beyond [7]. Similarly, the American Academy of Pediatrics recommends that
infants exclusively breastfeed for approximately the first six months of life and
breastfeeding should be continued for at least the first year of life or beyond, as long as is
mutually desired by both mother and child [8].
Breastfeeding is associated with reduced healthcare costs. Bartick and Reinhold
conducted an analysis of the healthcare costs for the health outcomes associated with not
breastfeeding [9]. Their analysis found that if 90% of US families complied with the
recommendation to breastfeed exclusively for the first 6 months, the US could save
approximately $13 billion per year and prevent an excess of 911 deaths annually. If the
Healthy People 2010 goals were met (75% initiation, 17% exclusive breastfeeding at 6
months, 25% any breastfeeding at 12 months) healthcare savings would amount to
approximately $2.2 billion dollars per year [9, 10].

The Challenge
Breastfeeding rates in the US continue to fall below recommendations in spite of
the extensive evidence in support of breastfeeding. Data from the Centers for Disease
Control and Prevention (CDC) 2011 Breastfeeding Report Card (collected from the CDC
National Immunization Survey in 2008) indicate that approximately 74.6% of mother2

infant dyads have ever breastfed, approximately 44.3% are still breastfeeding at 6 months
with only 14.8% still exclusively breastfeeding at 6 months [11]. These rates are below
the current Healthy People 2020 goals: 81.9% ever breastfed, 25.5% exclusive breastfed
through the first 6 months, and 34.1% breastfed through the first year of life [12].
Research has identified several factors amenable to intervention that stand as
barriers to achieving recommendations for exclusive breastfeeding duration and any
breastfeeding duration. Social factors identified include increased family support and
improved attitudes among family members; both are associated with increased
breastfeeding duration [13-15]. Delayed return to work is also associated with increased
duration [13, 16-18]. Several maternal characteristics are related to breastfeeding duration
including whether the mother breastfed her previous children, the mother’s prenatal
breastfeeding intentions, breastfeeding self-efficacy, maternal attitudes towards
breastfeeding, and maternal knowledge about breastfeeding [13, 16, 19-24].
Each of these factors presents an opportunity for public health practitioners to
intervene to further support women in achieving the recommendations for breastfeeding
duration. Many of them are focused predominately on the very important post-partum
period. Equally as important is ensuring that mother-infant dyads are supported in their
breastfeeding behaviors during the first few days of life. This dissertation focuses on
efforts that support breastfeeding mother-infant dyads during the first few days of life;
specifically, it explores maternity care policies and practices that are associated with
breastfeeding.
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Maternity Care to Support Breastfeeding
Baby-friendly Hospital Initiative
Beginning in the middle of the 20th century, prevalent birth practices served as
barriers to breastfeeding initiation [25]. The World Health Organization and UNICEF
issued a joint statement in 1989, “Protecting, promoting and supporting breast-feeding:
the special role of maternity services,” which contained a list of policies and practices
every maternity center should follow to support breastfeeding: The Ten Steps to
Successful Breastfeeding (Table 1.1).

Table 1.1.

The Ten Steps to Successful Breastfeeding

Step 1

Have a written breastfeeding policy that is routinely communicated to all
health care staff.

Step 2

Train all health care staff in skills necessary to implement this policy.

Step 3

Inform all pregnant women about the benefits and management of
breastfeeding.

Step 4

Help mothers initiate breastfeeding within the first hour of birth.

Step 5

Show mothers how to breastfeed, and how to maintain lactation even if
they should be separated from their infants.

Step 6

Give newborn infants no food or drink other than human milk, unless
medically indicated.

Step 7

Practice rooming-in –that is, allow mothers and infants to remain together
– 24 hours a day.

Step 8

Encourage breastfeeding on demand.

Step 9

Give no artificial nipples or pacifiers to breastfeeding infants.

Step 10

Foster the establishment of breastfeeding support groups and refer mothers
to them on discharge from the hospital or clinic.

Representatives from over thirty countries along with several multilateral and
bilateral partners gathered in the summer of 1990 to develop a global action plan to
reverse declining breastfeeding rates [25, 26]; The Innocenti Centre hosted this event
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along with several co-hosts and sponsors: the World Health Organization (WHO), the
United Nations Children’s Fund (UNICEF), the United States Agency for International
Development, and the Swedish International Development Coordination Agency. The
meeting resulted in the adoption of the Innocenti Declaration on the Protection,
Promotion and Support of Breastfeeding. The Declaration established as an operational
target that by 1995 all governments ensure “that every facility providing maternity
services fully practises [sic] all 10 of the ‘Ten Steps to Successful Breastfeeding’ set out
in the joint WHO/UNICEF statement, Protecting, Promoting and Supporting Breastfeeding: The special role of maternity services [25].'"
WHO and UNICEF launched the Baby-friendly Hospital Initiative (BFHI) in
1991 in response to the Innocenti Declaration [27]. Specifically, it is a comprehensive
global strategy and implementation plan that encourages all countries to (1) appoint a
national breastfeeding coordinator and establish a breastfeeding committee, (2) ensure
that every facility practices the Ten Steps, (3) ensure that the health care system and other
relevant sectors protect, promote and support the World Health Organization
recommendations for breastfeeding (exclusive breastfeeding for the first six months and
continued breastfeeding for up to two years of age or beyond), (4) promote timely,
adequate, safe and appropriate complementary feeding with breastfeeding, and (provide
guidance on feeding in difficult circumstances which include emergencies and parental
HIV infection [27].
The BFHI includes several components including (1) guidance on country level
implementation, (2) hospital level implementation, (2) Global Criteria for adherence to
the Ten Steps, (3) compliance with the international code of marketing, (4) a short course
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for administrators and policy makers to orient them to BFHI, (5) a training course for
maternity staff, (6) a hospital Self-Appraisal Tool, and (7) guidelines for external
assessment and reassessment. BFHI is a comprehensive national-level implementation
and action plan; however, the term BFHI is often associated with facility-level
designation. This is likely due to the fact that facilities that are assessed as practicing the
Ten Steps, as described in the Global Criteria, receive Baby-friendly Hospital
designation [27]. The term “Baby-friendly hospital” in this dissertation is used to refer to
a hospital that has received Baby-friendly designation as described in BFHI; that is, the
facility complies with the Ten Steps as described in the Global Criteria.
Baby-friendly hospitals are associated with increases in breastfeeding initiation,
exclusive breastfeeding during the hospital stay, and an increase in exclusive
breastfeeding and any breastfeeding rates in communities with Baby-friendly
hospitals [28-37]. Furthermore, implementing BFHI on the national level has been
associated with increases in exclusive breastfeeding rates [38]. The evidence supports
that the BFHI is an effective strategy for supporting mothers’ breastfeeding duration.
Since the BFHI’s launch, approximately 21,000 facilities in about 150 countries
worldwide have received Baby-friendly Designation [25, 39].
Implementation of the BFHI in the United States has been less successful. BabyFriendly USA is the coordinating body in the US for the BFHI and is responsible for
hospital assessment and designation [40]. Baby-Friendly USA provides recognition only
to hospitals that have fulfilled a designation process, have completed a site visit, and have
been assessed as having achieved all Ten Steps to Successful Breastfeeding as described
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in the Global Criteria. Currently approximately 3% of US hospitals have received Babyfriendly Designation [40].
The literature suggests several barriers may inhibit hospitals’ pursuit of BabyFriendly Designation. Specific barriers include (1) attitudes and beliefs among healthcare
staff and providers vis-à-vis Baby-friendly, (2) formula marketing and the requirement to
pay for formula as described in Step 6 (No supplementation), (3) lack of administrator
commitment to pursue Designation, and (4) the view that change in maternity practice is
unnecessary [34, 41-44]. These barriers suggest that while achieving Baby-friendly
Designation remains the ultimate goal, an additional approach to promoting hospitals’
implementation of the Steps in the US may be needed.

A Progressive Approach to Ten Step Recognition
Evidence suggests that improved breastfeeding outcomes are associated with
partial implementation of the Ten Steps [45-48]. While numerous facility-level studies
have documented improved breastfeeding outcomes associated with Designation, several
observational studies demonstrate that even partial implementation of the Steps may also
contribute to breastfeeding success. A population-based study in Colorado found that
breastfeeding duration was increased when women who were exposed to five of the
Steps: Step 4 (Breastfeed within 1 hour after birth), Step 6 (No supplementation),
Step 7 (Rooming-in), Step 9 (No pacifiers), and Step 10 (Post-discharge support) [48]. A
national study found that breastfeeding at 6 weeks was associated with Step 4 (Breastfeed
within 1 hour after birth), Step 6 (No supplementation), and Step 9 (No pacifiers).
Another study also found that Step 8 (Hunger cues) was associated with exclusive
breastfeeding at 1 week postpartum [45]. Furthermore, the studies also indicated that
7

there is a dose-response relationship between Step exposure and breastfeeding where
women who are exposed more Steps have a greater likelihood of breastfeeding [45, 47].
The studies did not explore, however, whether the Steps have a synergistic relationship
with each other; that is, do certain combinations of Steps result in larger impacts on
breastfeeding duration than other combinations of Steps?
Several state-level organizations and agencies are adopting approaches that
promote a progressive implementation of the Steps where hospitals receive recognition
for partial achievement of the Steps; this is compared to the Baby-friendly approach
where only hospitals that achieve all Ten Steps receive Designation. These approaches
are in response the evidence previously discussed that improved outcomes are seen with
even partial implementation of the Steps. The “Can Do 5!” program is a Colorado-based
approach to support implementation of the five Steps identified as impacting
breastfeeding duration (previously described) [49]. Texas also adopted a system where
hospitals can receive Ten Step designation which is separate from Baby-Friendly USA
Designation [50]. North Carolina has adopted a progressive recognition system, the
Maternity Center Breastfeeding Friendly Designation initiative, which awards hospitals
with one Star for every two Steps achieved [51]. However, evidence does not exist that
identifies which combinations of two Steps may have significant impacts on
breastfeeding duration. Such evidence may help inform Ten Step implementation efforts
in North Carolina.

Implementing the Ten Steps
Studies that explore the process of implementing the Steps focus on efforts to
achieve Baby-Friendly USA Designation. The US-based literature has primarily been
8

single-case studies into individual hospitals’ experiences with achieving Baby-Friendly
USA Designation [34, 41-44]. Using a case-study approach allowed these studies to
conduct an in-depth analysis of organizational change [52, 53].
The studies identify several strategies for pursuing Baby-Friendly USA
Designation. They highlight the importance of obtaining commitment from all physicians
particularly obstetricians and gynecologists; obtaining administrators’ commitment;
utilizing prominent staff in instituting the change; and emphasizing to staff that BFHI is a
quality of care issue [42-44]. The studies also support the idea of establishing a task force
consisting of nurses, physicians, and hospital administrators to oversee Step
implementation [42-44]. A Hawaii hospital found that educating a critical core of staff
members about the risks associated with not practicing the Steps increased staff
commitment towards the Steps [42].

Identified Gaps in the Literature
Evidence to guide an incremental implementation approach for the Steps, as
adopted by North Carolina, is still limited. The studies that examined the impact of Babyfriendly Designation on breastfeeding duration and the studies that explored the
individual relationship of the Steps with breastfeeding duration did not examine the effect
of specific combinations of Steps on breastfeeding duration. Evidence about whether a
synergetic relationship exists between Steps may help inform state and national-level
efforts to promote Step implementation by providing hospitals with “low hanging fruit”
related to Step achievement.
Second, the studies that looked at the relationship of individual Steps with
breastfeeding used various standard regression techniques. Current literature suggests that
9

this approach may have limitations. Standard regression methods are sensitive to model
specification and requires extrapolation where the distributions of covariates are not
comparable between treatment and control groups. This lack of comparability can be a
source of bias in estimating treatment effects [54]. These methods assume that, once the
analysis controls for measured confounders, treatment assignment is as if randomly
assigned. This may or may not be plausible given the data, the model, or the topic under
study [55]. There are a variety of methods, such as propensity score weighting, that may
overcome at least some of these limitations and may produce more robust estimates with
less bias when compared with standard regression techniques.
Third, the implementation studies were limited to case studies of hospitals,
generally considered individually, seeking Baby-Friendly USA Designation. A Ten Step
implementation study in multiple hospitals that are not seeking Baby-Friendly
Designation may be more generalizable to facilities that are seeking to improve
breastfeeding care but do not wish to pursue Designation. The existing studies were
primarily limited to larger, urban hospitals. Research is needed that explores the
experiences of smaller and/or suburban/rural hospitals. Furthermore, these single case
studies may have limited applicability to southern states such as North Carolina.
Finally, these studies explored the applied aspects to implementation without
exploring how an organization-level theory may guide and/or inform implementation
efforts. Hospitals that seek to implement the Steps are pursuing a complex organizationlevel change. Theoretical frameworks are important for guiding and informing quality
improvement efforts that require facility-level change [56, 57]. A theoretical
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understanding of the factors necessary to achieve organizational change related to the
implementation of the Steps may facilitate more wide-spread change.

Dissertation Overview
Study Context: Breastfeeding Friendly Healthcare Project
This dissertation was undertaken within the immediate context of the
Breastfeeding Friendly Healthcare Project (BFHC) and the general context of state-level
efforts to promote the implementation of the Ten Steps in North Carolina.
The Carolina Global Breastfeeding Institute (CGBI) secured funding to support
the BFHC, a multi-site translational research project to support the implementation of the
Ten Steps in North Carolina hospitals. CGBI recruited hospitals serving low-wealth
populations with a baseline interest in improving the quality of breastfeeding maternity
care at their facility. Hospitals that enrolled in the study had varying levels of
commitment to the Ten Steps as well as varying levels of baseline Step achievement.
Participating hospitals consulted with the CGBI director and BFHC project director to
establish facility-specific targets for Step achievement that took into consideration the
facility’s various contextual factors.
Simultaneously, the CGBI Director and BFHC project director were both
consulted during the development of the North Carolina Breastfeeding Friendly
Maternity Center Designation initiative. Experiences from the BFHC were incorporated
into the North Carolina Breastfeeding Friendly Designation. Additionally, the CGBI
Director was, at the time, involved in a study which suggested that incremental
achievement of the Steps may impact breastfeeding duration [45]. The findings
preliminary findings from the director’s research informed the choice to award each
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incremental achievement of two Steps. However, at the time, evidence was still needed
that indicated which combinations of two Steps would have larger impacts on
breastfeeding.

Purpose
The objective of this dissertation is to address these identified gaps in the
literature. This dissertation seeks to provide evidence for Ten Step implementation
strategies that follow an incremental implementation approach such as the North Carolina
Breastfeeding Friendly Designation. The dissertation’s objective will be met through
three aims.

Aim 1: Apply an organization-level theory, Organizational Readiness to Change,
to explore factors that might influence a hospital’s readiness to implement the Ten Steps.
Studies that have explored the implementation of the Steps have not applied an
organization-level theory. This dissertation uses a multi-site qualitative study to address
this gap in the literature. Evidence from this qualitative study may inform subsequent
intervention efforts to support hospitals’ implementation of the Steps. Chapter two in this
dissertation presents this qualitative study.

Aim 2: Evaluate the Carolina Global Breastfeeding Institute’s Breastfeeding
Friendly Healthcare Project to Identify a Set of Strategies for Supporting Implementation
of the Ten Steps. Current research on the implementation of the Steps in the US have
been limited to hospitals seeking Baby-Friendly Designation. The Breastfeeding Friendly
Healthcare Project (BHFC) includes several North Carolina hospitals with a variety of
12

Ten Step commitment and implementation levels at baseline. This study uses an
operations research design with multiple-case study methods. This approach allows for
both an in-depth exploration of hospitals’ experiences and cross-case analyses that
explore how experience differs across hospitals. An evaluation of the BFHC will provide
evidence that may inform implementation efforts in hospitals at a variety of baseline
starting levels. The results from this aim may also serve to inform support provided
through the North Carolina Breastfeeding Friendly Designation. This evaluation study is
presented in chapter three of this dissertation.

Aim 3: Identify the individually attributable effect on duration of breastfeeding
from exposure to care that is non-adherent to specific Steps and specific combinations of
two Steps. The evidence that the Ten Steps supports breastfeeding has led professional
organizations, such as the American Academy of Pediatrics, to endorse the Ten Steps as
optimal maternity care. However, many hospitals throughout the US still do not provide
this care. The third aim explores the effect of providing care that deviates from the Ten
Steps on breastfeeding duration, i.e., are hospitals creating barriers to achieving
recommended breastfeeding duration by not providing the care outlined in the Steps?
A limited number of studies examine the individually attributable effect of each
Step. Furthermore, these studies did not explore whether a synergistic relationship exists
between specific combinations of Steps. Data from the Infant Feeding Practices Study II
(IFPS II) are used to explore these relationships. A causal inference approach using
propensity score methods is used to produce robust estimates of the effects on
breastfeeding duration of care that deviates from Ten Steps. The results from this aim
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may inform efforts to implement the Steps. Specifically, they may guide stakeholders in
prioritizing practices to implement to remove barriers to breastfeeding. Chapter four
presents this secondary data analysis.

Significance
The findings from this dissertation may inform national and state-level efforts to
improve breastfeeding-supportive (or breastfeeding-friendly) maternity care. Several
factors at the national-level have led to an increased focus on providing breastfeedingsupportive care. The Joint Commission, a hospital accrediting body in the US, added
exclusive human milk feeding at hospital discharge as an optional Perinatal Care Core
Measure in their assessment of quality of care [58]. This new quality of care measure
calls attention to the importance of breastfeeding-friendly maternity care and may serve
to incentivize implementation of some or all of the practices outlined in the Ten Steps.
Additionally, Healthy People 2020 has two new objectives related to breastfeedingfriendly care: (1) reduce the number of infants receiving formula supplementation within
the first two days of life and (2) increase the proportion of live births that occur in
facilities providing optimal lactation support [12]. The US Surgeon General released a
call to action in the spring of 2011 that included seven action items related to improving
breastfeeding support in the healthcare system [59]. These factors may all serve to
motivate facilities to improve their lactation support. In North Carolina there has,
likewise, been increased attention to improving the breastfeeding support provided in
maternity centers
The findings presented here may be more generalizable than other studies into the
implementation and effect of the Ten Steps. Specifically, this dissertation is designed to
14

inform implementation efforts in hospitals that wish to improve their maternity practices
as they relate to breastfeeding support but may not intend to immediately pursue BabyFriendly USA Designation. Chapters two and three relate specifically to implementation
efforts in hospitals with varying levels of commitment to the Steps and chapter four
provides evidence on the expected impact of pursuing an incremental approach to Step
implementation. Finally, the North Carolina context of the BFHC may help the findings
to be more generalizable to hospitals in southern states and/or suburban settings than
previous studies.
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CHAPTER II: FACTORS THAT INFLUENCE READINESS TO IMPLEMENT
THE TEN STEPS: A MULTI-SITE QUALITATIVE STUDY (PAPER 1)
Abstract
Background
Professional organizations and federal agencies recommend the Ten Steps to
Successful Breastfeeding, a set of evidence-based hospital practices to support
breastfeeding, as optimal care for maternity centers. However, national data show that
even partial implementation of the Steps is not, as yet, the norm. Hospitals seeking to
follow the Ten Steps are pursuing complex organization-level changes requiring the
coordination of hospital staff members at multiple levels and across disciplines.
Successfully executing such complex changes requires organizational readiness. Health
services experts suggest that before a beginning a change initiative, factors that influence
a hospital’s readiness to implement the change should be identified and addressed. This
multi-site qualitative study identifies and discusses factors that may influence
organizational readiness to implement the changes necessary to follow the practices
outlined in the Ten Steps.

Methods
Thirty-four providers from eight North Carolina hospitals were interviewed
during the pre-implementation phase. Thematic analysis was conducted to identify
factors that staff members reported might influence implementation of the Steps. Factors
were arranged to reflect the theory of Organization Readiness to Change. Cross-case
analyses were conducted to explore how factors varied across different hospitals.
Results and Conclusions
Key informants identified several factors that might influence organizational
readiness to implement the Steps. An analysis of these identified factors suggest that
increasing organizational readiness to implement the Steps will require efforts to increase
staff members’ commitment to providing breastfeeding supportive care and their
perceived ability to provide breastfeeding supportive care.
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Introduction
Breastfeeding initiation, exclusivity, and duration are protective of both maternal
and child health. An extensive, systematic review of approximately 400 studies,
published by the Agency for Healthcare Research and Quality (herein referred to as the
AHRQ Review), documented that breastfeeding reduces risks of child morbidity and
mortality in developed countries from, acute otitis media, atopic dermatitis,
gastrointestinal infections, lower respiratory tract diseases, obesity, diabetes, and sudden
infant death syndrome [1]. The AHRQ Review and subsequent studies additionally
document that breastfeeding is associated with reduced risks of maternal morbidities:
type 2 diabetes, adiposity, cardio vascular disease, postpartum depression, and breast and
ovarian cancers [1-6]. Supporting exclusive breastfeeding and any breastfeeding are
effective strategies for reducing healthcare costs and burdens of disease [1, 9, 60].
Therefore, to support and protect breastfeeding in maternity centers, UNICEF and WHO
developed as set of health care practices known as the Ten Steps to Successful
Breastfeeding (Table 2.1) [27, 61]. Studies on the impact of the Ten Steps show that they
lead to improved breastfeeding initiation, exclusivity, and duration [29, 35, 38, 45, 47,
62].
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Table 2.1
The Ten Steps to Successful Breastfeeding
Step 1
Have a written breastfeeding policy that is routinely communicated to all
health care staff.
Step 2
Train all health care staff in skills necessary to implement this policy.
Step 3
Inform all pregnant women about the benefits and management of
breastfeeding.
Step 4
Help mothers initiate breastfeeding within the first hour of birth.
Step 5
Show mothers how to breastfeed, and how to maintain lactation even if
they should be separated from their infants.
Step 6
Give newborn infants no food or drink other than human milk, unless
medically indicated.
Step 7
Practice rooming-in – that is, allow mothers and infants to remain together
– 24 hours a day.
Step 8
Encourage breastfeeding on demand.
Step 9
Give no artificial teats or pacifiers to breastfeeding infants.
Step 10 Foster the establishment of breastfeeding support groups and refer mothers
to them on discharge from the hospital or clinic.

The evidence both for breastfeeding and for the Ten Steps has led federal health
offices and professional organizations, such as the US Surgeon General’s offices and the
American Academy of Pediatrics, to endorse adherence to and/or practice of the Ten
Steps [59, 63]. Additionally, the Joint Commission, the largest US hospital accrediting
body, added exclusive human milk feeding at hospital discharge as an optional Perinatal
Care Core Measure in their assessment of quality of care [58]. There is considerable
published evidence and professional support for the Ten Steps.
There remains a gap between recommended maternity care and the quality of care
provided in most maternity centers across the country [41, 64]. Indeed, only about 100
facilities in the US have received Baby-Friendly USA Designation; that is, undergoing
and passing external assessment that verified the facility’s practice of all Ten Steps [40].
In response, state and federal health agencies as well as professional organizations are
engaging in efforts to motivate and support hospitals to implement the Ten Steps [40, 50,
51].
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Hospitals implementing the Ten Steps, as described by WHO, are engaging in a
complex, multi-level organizational change [27].1 Change experts state that successfully
achieving a complex organizational change of this nature requires high levels of
organizational readiness [65-68]. The theory of “Organizational Readiness to Change”
(ORC) is one proposed framework for assessing and targeting factors that influence an
institution’s readiness to execute change [69]. While researchers have studied ORC in
other settings, the theory has not been applied to identify factors influencing a hospital’s
readiness to implement the Ten Steps [69, 70]. Applying ORC to the study of the Ten
Steps, specifically, is important since factors influencing readiness are specific to each
change effort. Factors influencing readiness for other change efforts may not influence
readiness to implement the Ten Steps [69]. Successfully implementing the Steps requires
targeting factors that directly relate to readiness vis-à-vis the Ten Steps.
Applying the theory of ORC to the implementation of the Steps is important for
another reason--it helps advance theory-driven discussions on approaches to implement
the Ten Steps. Theoretical frameworks are important for guiding quality improvement
efforts [56, 57]. However, of those studies that examine the implementation of the Ten
Steps in US hospitals, few incorporated or explored organization-level theoretical
1

Some of these many changes include (a) management at all levels need to be committed
to practicing the Steps, (b) all hospital policies related to marketing, purchasing,
anesthesiology and other pain medications, delivery practices, training, feeding, jaundice,
et cetera need to reflect the Ten Steps as described in the Global Criteria (Steps 1 and 2),
(c) the hospital needs to coordinate with prenatal care providers in the community to
ensure that pregnant women are informed about the maternal and child health benefits of
breastfeeding (Step 3), (c) policies and practices need to be coordinated between the
operating room and the maternity center to allow for immediate skin-to-skin contact and
initiation of breastfeeding within an hour or two for cesarean deliveries (Step 4), and (d)
care needs to be coordinated across disciplines (e.g., nurses and providers) and across
shifts to ensure consistent care.
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frameworks [34, 41-44, 71]. These studies did identify barriers that may inhibit Step
implementation:(1) a lack of administrator commitment, 2) the view among providers
that change is unnecessary, 3) the presence of formula marketing, and 4) the requirement
that the hospital purchase formula). However, applying a theoretical framework to Step
implementation may provide a more nuanced understanding of these and other factors
that affect Step implementation. In the absence of theory-driven studies, efforts to
implement the Steps may remain stalled.
This multi-site qualitative study seeks to fill this gap by identifying factors, prior
to implementing the Steps, that may influence hospitals’ readiness (both positively and
negatively) to implement the organizational changes necessary to achieve the Ten Steps,
using ORC as the guiding theoretical framework.2

Methods
Study Context: Breastfeeding Friendly Healthcare Project
This study was conducted within the framework of a larger project, the Carolina
Global Breastfeeding Institute’s Breastfeeding-Friendly Healthcare Project
(CGBI/BFHC). CGBI/BFHC is an on-going operations research, quality improvement,
intervention study, designed to support selected North Carolina hospitals to implement
the Ten Steps. Eight hospitals are currently receiving intervention support as part of
participating in CGBI/BFHC. The eight hospitals include four large, urban, teaching
hospitals and four small, suburban, non-teaching hospitals. At the start of the project,
2

I conceptualized the idea of studying an organization-level theory in the context of the
Breastfeeding Friendly Healthcare Project. I developed the study design to carry out this
study under the supervision of Dr. Miriam H. Labbok, Dr. Bryan J. Weiner and
Dr. Nancy E. Williamson. I consulted with Ms. Emily C. Taylor, project director.
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each hospital formed a Breastfeeding Taskforce to serve as site-contacts. (A more
complete description of CGBI/BFHC is provided in Chapter 3 of this dissertation.)
At CGBI/BFHC baseline, during the pre-implementation phase, a qualitative
study was conducted to identify factors that might influence the hospital’s readiness to
implement changes necessary to achieve the Steps, using ORC as a guiding theoretical
framework. This paper presents findings from this qualitative study. Interview data were
collected from these eight hospitals at baseline. CGBI/BFHC’s multi-site study design
allows exploration of factors relating to ORC vis-à-vis implementing changes necessary
to achieve the Ten Steps in differing contexts [52, 53]. Table 2.2 presents descriptive
information about the eight participating hospitals.
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Table 2.2
Project.

Descriptive characteristics of eight hospitals participating in the Carolina Global Breastfeeding-Friendly Healthcare

IBCLCB

Percent Exclusively
Breastfeeding throughout
hospital stayA

Percent Initiating
BreastfeedingA

Suburban

1

50

90

Teaching

Suburban

3

30

60

500-1000

Nonteaching

Suburban

1

10

60

D

1000-1500

Nonteaching

Suburban

1

20

40

E

3500-4000

Teaching

Urban

10+

50

90

F

4500-5000

Teaching

Urban

1

60

70

G

500-1000

Nonteaching

Suburban

0

20

50

H

5000-5500

Teaching

Urban

3

Data Not Available

Data Not Available

Births / AnnumA

Teaching
Hospital

Urbanicity

A

500-1000

Nonteaching

B

2500-3000

C

Hospital
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A

Denotes that the data presented are rounded to protect hospitals’ and respondents’ identities.
IBCLC: International Board Certified Lactation Consultant

B

Theoretical Framework: Organizational Readiness to Change
Health services and organization scholars suggest that successful implementation
of complex organizational change requires the assessment and creation of organizational
readiness [65-68, 72]. Furthermore, the research states that higher levels of readiness lead
to a greater likelihood for implementation success [65-68, 72]. Under the ORC theoretical
framework, factors influencing readiness to implement a change should be identified and
targeted to achieve greater organizational readiness to execute change. In the context of
this study, this involves identifying factors that influence a hospital’s organization-level
readiness to implement changes necessary to achieve the Ten Steps.
This study draws on Weiner’s definition of ORC [69]. ORC is a collective
psychological state shared by organization members across hierarchical and professional
levels (i.e., hospital staff members, administration, and providers) towards implementing
a specific change effort [69].3 Weiner’s definition raises two important points: (1)
readiness is a collective state shared by organization members and (2) readiness is
specific to a given change effort. Related to the first point, the phrase “collective
psychological state shared by organization members” refers both to (a) an individual’s
perception of the group’s readiness to implement a change and (b) the shared and
collective perceptions of readiness among all group members together. Significantly
differing perceptions of readiness among organization members (i.e., various hospital

3

It should be noted that a psychological approach does not ignore an organization’s
infrastructure. Weiner notes that an organization’s infrastructure shapes organization
members’ readiness perceptions.
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staff members, employees, and providers) may indicate a lack of shared-readiness. This
construct of a collective psychological state is important to executing the complex
hospital-level changes necessary to achieve the Ten Steps; that is, it reflects the multilevel, multi-disciplinary collaboration involved in implementing the changes necessary to
achieve the Steps. Related to the second point, ORC is specific to each change effort; an
organization may have a high readiness level regarding one change effort while
possessing a low readiness level for another. The first point illustrates the need to identify
factors that influence staff members’ collaboration to achieve the change while the
second emphasizes the need to apply ORC to a variety of change initiatives.
Organizational readiness has two dimensions: collective commitment and
collective efficacy [69]. Collective commitment has two concepts: “collective” and
“commitment.” “Commitment” refers to whether organization members value the
change; namely, do members perceive that the change is necessary? Important?,
Beneficial? “Collective” reflects the shared nature of readiness. and can be thought of, in
this study, as asking two questions: (1) Do hospital staff members, employees, and
providers perceive that everyone, as a group, is committed to implementing the changes
necessary to achieve the Steps? (2) Are commitment levels homogenous within the
hospital (that is, do all or most hospital staff members have the same or similar
commitment for the change)? Likewise, collective efficacy also has two concepts:
“collective” and “efficacy.” “Efficacy” relates to organization members’ perceived ability
to mobilize the necessary resources and cognitive abilities to execute the proposed
change; put simply, do organization members’ believe they have the ability to implement
the change [69, 73-75]? “Collective,” again, reflects the shared nature of readiness.
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Together, “collective efficacy” can be thought of as asking two questions: 1) Do hospital
staff members perceive that they, as a group, are able to work together to successfully
practice the Steps? 2) Are these perceptions of ability homogenous within the hospital
(that is, do hospital staff members have similar perceptions of ability to practice the
Steps)? Barriers and facilitators in the form of task demands, resource availability,
situational factors, and the interactions between these three influence organization
members’ perceptions of collective commitment and collective efficacy [69].
Studies have applied ORC theory in various health services settings [76-80]; but
not to identify factors that may influence successful implementation changes to achieve
the Ten Steps. Since ORC is specific to each change effort, it is necessary to identify and
explore factors influencing readiness that are specific to the Ten Steps.

Instrument Development
A semi-structured interview guide was developed including a set of main
questions, follow-up questions, and probes (presented in Appendix A.1) [81]. The guide
operationalized assessment of ORC’s dimensions, asking respondents to discuss factors
that might influence hospital staff members’ (including nursing staff, mid-level providers,
physicians, and administration) commitment, as a group, to implement the Steps and
hospital staff members’ ability, as a group, to implement the Steps. The guide was
reviewed for face validity. The guide was pilot tested with two respondents from a local
birth center to assess question clarity. It was modified based on these pilot interviews.
The final guide focused on four topics: 1) respondents' experiences with previous change
efforts; 2) respondents’ experience, attitudes, and practices regarding implementation of
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the Ten Steps; 3) perceived factors influencing collective commitment and collective
efficacy to implement the Steps; and 4) contextual factors influencing implementation.4
The final version of this interview guide is presented in Appendix A.1

Study Sample
Purposeful sampling was used to ensure respondents reflected a variety of
positions, shifts, and attitudes towards providing breastfeeding support [82]. Site
Coordinators were instructed to select respondents to reflect these criteria; interviewers
were not informed of respondents’ views before the interviews.5 Thirty-four respondents
were interviewed from the eight hospitals. Respondents included five physicians, three
nurse practitioners, six administrators, and twenty staff nurses.

Data Collection
Two interviewers visited each hospital to conduct the interviews during the period
of May - July 2009. Site Coordinators approached selected respondents before the
hospital visit. The two interviewers conducted the interviews over one or two days at
each hospital; interviews lasted between 30 and 50 minutes. Interviewers informed
respondents that the purpose of the interview was to explore staff-identified factors that

4

I was responsible for developing the semi-structured interview guide in consultation
with Dr. Labbok and Ms. Taylor. I pilot tested the interview guide. Dr. Weiner reviewed
the final interview guide and provided suggestions to improve clarity and presentation.
5

Dr. Labbok, Ms. Taylor, and I together decided on the type of respondents to interview.
Ms. Taylor, as project director, interacted with the Site coordinators to instruct them on
how to create the sampling frame and how to select respondents to meet the specified
criteria.
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might influence hospital staff members’ ability and commitment to implement the Ten
Steps. 6 Interviews were digitally recorded; a professional transcriptionist created
verbatim, typed transcripts of the recordings.7

Research Ethics
The Institutional Review Board (IRB) for the University of North Carolina at
Chapel Hill and IRBs at participating hospitals, where such IRBs existed, approved this
study. Interviewers obtained written informed consent from respondents before
conducting interviews. Respondents had the option to turn off the recorder or terminate
the interview at any point. Confidentiality was maintained by conducting the interviews
in a private room and deleting all personal-identifiers from transcripts and reports.

Data Analysis
Member checking was conducted by providing each respondent with a copy of his
or her typed-transcript. Ten interviewees replied to the member checking; all reported
that the transcripts reflected their views and experiences. A codebook was developed, a
priori, including a list of codes that captured the constructs of ORC under study,
contextual factors, and decision rules for applying the codes (presented in Appendix A.2).
Transcripts were coded in ATLAS.ti [83]. One research team member at CGBI assigned
codes to the transcripts based on the decision rules outlined in the codebook. A second
6

Ms. Taylor and I conducted the key informant interviews. I was the lead interviewer
asking the questions. Ms. Taylor took notes and asked follow up questions where
appropriate and/or necessary.
7

CGBI/BFHC hired a professional transcriptionist to create interview transcripts.
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member used the codebook to independently code a random selection of 50% of the
transcripts. The two authors reviewed this sample of transcripts. They discussed and
reconciled the few existing discrepancies from this sample, then discussed the full
selection of coded transcripts to strengthen and achieve consensual validation [82, 84].8
Aggregate-level and within-case analyses were conducted to identify factors
influencing readiness to implement the Ten Steps. Factors were organized by whether
respondents discussed them in terms of influencing the dimensions of collective efficacy,
collective commitment, or both dimensions. Cross-case analyses were conducted to
explore whether factors varied by organization. Findings from the within-case analyses
were presented back to the Breastfeeding Taskforce at each hospital as a second form of
member checking to further validate that the findings reflected staff experience with the
Ten Steps [82, 84]. The breastfeeding taskforce at each facility confirmed that the
findings from the within-case analyses reflected their respective hospitals’ experiences.9

Results
Table 2.3 presents identified salient factors staff reported would impact readiness
to implement the Steps arranged by ORC dimensions and hospitals.

8

I was responsible for creating the codebook. I coded the transcripts and Ms. Taylor
coded a subset of transcripts of transcripts from the baseline assessment. Ms. Taylor and I
participated in the consensual validation. I conducted the within-case, between-case, and
aggregate-level analyses. I reviewed the findings with Ms. Taylor and Dr. Labbok.
9

I presented the findings to Dr. Labbok and Ms. Taylor. Together, we discussed findings
and possible explanations. Ms. Taylor and I presented the findings back to the
Breastfeeding Taskforces at each hospital. Together we participated in the member
checking with the taskforces to discuss the findings and develop explanations that
incorporated feedback from the taskforces.
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Table 2.3
Perceived factors key informants identified that influence their hospital’s readiness to implement the Ten Steps arranged
by the two dimensions of ORC: Collective Efficacy and Collective Commitment.
Hospital
A
Small

Hospital
B
Large

Experience and Age of Nurses and Physicians

♦

Perception the Steps Pressure Mothers to
Exclusively Breastfeed

♦

Factors

Hospital
C
Small

Hospital
D
Small

Hospital
E
Large

Hospital
F
Large

Hospital
G
Small

Hospital
H
Large

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦

Collective Efficacy and Collective Commitment

Staff members’ perceptions of patient cultural
beliefs
Reliance on Lactation Consultants (IBCLCs)

♦
♦

Collective Commitment
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Night vs. Day Shift

♦

♦

Active Management Support
Influential Individuals

♦

Observing Mothers Utilizing Breastfeeding
Support

♦

♦

♦

Collective Efficacy
Staffing

♦

Mode of Training
Presence of Visitors in Hospital Room

♦

♦

♦

♦

♦

♦

♦

♦

♦

♦ Identifies factor identified by key informants at the specific hospital.

♦

♦

♦

♦

Factors Related to Both Collective Commitment and Collective Efficacy
Experience and age of nurses and physicians. Respondents suggested that
providers’ age and experience influenced readiness through collective commitment. Most
respondents reported that younger, less experienced staff possessed higher commitment
towards implementation efforts than older staff. Younger staff saw implementing the
Steps as beneficial for both patients and staff; respondents also reported younger staff are
eager to adopt the latest evidence-based practices. In contrast, older, more experienced
staff saw adopting new methods as unnecessary, viewing traditional approaches as
satisfactory. One nurse with more than 15 years of experience said, “The newer ones are
ready to learn and they’re ready to go. It’s the older ones that are just kind of stuck in
their own little, it’s like they’re happy where they’re at, they’re content.” Nurses and
physicians reported that older physicians demonstrate lack of commitment by leaving
standing orders that allow supplemental formula feedings. One nurse said, “older
physicians [that] will tell the mom, ‘it doesn’t matter if you bottle feed your baby’” and
would then leave standing orders to formula feed the breastfed infant.
The age and experience of staff were reported to influence readiness through
collective efficacy; respondents reported decreased ability to implement the Steps in
hospitals where older staff had large influence. Many nurses said they could not practice
“rooming-in” because older pediatricians oppose going into the mothers’ rooms for
newborn assessments.

Perception that the Steps pressures mothers to exclusively breastfeed. Many
respondents expressed the belief that the Steps require that they “pressure mothers into
breastfeeding.” A nurse manager said about implementing the Steps; “I think you have to
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adjust to the patient’s needs and not force the patient to adjust to our [needs]- what we’re
wanting to do.” Most respondents who stated the belief that the initiative forced mothers
into breastfeeding said they would not infringe on mothers’ feeding choices. Further, they
would not “push” breastfeeding on women who had not yet decided whether they would
breastfeed. One nurse stated, “If mom hasn’t considered breastfeeding, I won’t push it.”
Interviews revealed a lack of collective efficacy to influence moms to breastfeed.
Most respondents said they were limited in their ability to “get women to breastfeed”
since mothers made their feeding decisions before admission. One pediatrician said his
hospital could never implement the Steps because “[moms] have, prior to delivery,
they’ve made the decision [to breastfeed] or they’ve not.” Respondents who understood
the Ten Steps as a set of policies and practices that support mothers in whichever feeding
choice they make reported they were both more able and specifically more committed to
implement the Steps. Respondents reported being committed to policies and practices
they know support mothers’ choices and goals.

Cultural beliefs. When respondents perceived that the Steps required all mothers
to exclusively breastfeed, they concluded that it would interfere with patients’ cultural
beliefs, specifically for Latina patients. Respondents reported that Latina cultural feeding
practices limited their ability to implement the “baby-friendly practice that all patients
must exclusively breastfeed,” demonstrating decreased collective efficacy. One nurse
said her hospital could not implement the Steps because, “Hispanic patients do breast
milk and bottle feeding just because they really don’t think that their milk has come in-no matter what you say to them.”
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Perceptions of culture also influenced collective commitment; respondents said
hospital staff respected Latina culture and would not try to force Latina mothers to “go
against their culture.” For these respondents, the benefits associated with respecting what
they perceived to be the patient’s cultural preferences outweighed the benefits of
implement the Steps and “forcing” Latinas to breastfeed.

Reliance on Lactation Consultants. Hospital staff members’ and patients’ reliance
on the Internationally Board Certified Lactation Consultants (IBCLCs) influenced both
collective commitment and collective efficacy for implementing the Ten Steps.
Collective commitment to implement varied by staff members’ perception of the role of
the IBCLC. Respondents reported higher staff commitment to implementation in
hospitals where the IBCLC serves as a resource for exceptionally difficult cases;
respondents noted that staff understood they were personally responsible for providing
breastfeeding support to the typical mother-infant dyad. Respondents reported low staff
commitment for these practices in hospitals where the IBCLC is the sole provider of
breastfeeding support. One nurse said she provides breastfeeding support but “others
think the lactation consultant can. That’s what she’s hired for.”
Reliance on the IBCLC as the sole provider of breastfeeding support also
influenced collective efficacy. Respondents from hospitals relying on the IBCLC as the
sole provider of breastfeeding support said implementing the Steps would require
additional IBCLCs. Nurses often said their hospitals had too few IBCLCs to provide the
support outlined by the Ten Steps. One nurse said staff could not implement the Ten
Steps because “…we need more [IBCLCs]. The lactation consultant isn’t always here.
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It’ll be hard to do Baby-friendly.” IBCLCs and management reported nurses needed to
take more responsibility for breastfeeding support.
Respondents reported that even when staff are capable of providing breastfeeding
support, patients refuse their assistance; one respondent explained, “patients aren’t
receptive to you because you don’t have the title ‘Lactation Consultant’; they only want
to see her.”

Factors Related to Collective Commitment
Night vs. day shift. The data showed collective commitment varied across day and
night shifts. Respondents from both day and night shifts said day staff members were
more committed to providing the support outlined in the Ten Steps than night staff. A
nurse explained, “On day shift, you can work and work and work with the mamma and
not give it any formula and really work and she’s breastfed all day. You give a report and
you come in the next morning and they’ve had a bottle or formula during the night.” A
night nurse said, “The night shift just loves to give the babies a bottle.” A second night
nurse explained, “Night staff just don’t want to take the time to help [moms].”
Respondents also reported night staff will suggest to the mother that, to allow her
to rest, the night staff can take the infant to the nursery. Respondents explained that once
in the nursery, the night staff often feed the infant formula regardless of maternal consent
or medical indication.
Three reasons emerged from the data explaining why night staff did not provide
breastfeeding support: 1) night staff perceived that providing the mother an opportunity
to rest (by removing baby) benefits her and the baby more than ensuring that she
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breastfeeds; 2) the night staff perceived few if any negative consequences associated with
supplemental formula feeds; and 3) night staff associated few true benefits with exclusive
breastfeeding during the hospital stay.

Active management support. Respondents reported that management has an
influence on collective commitment to implement the Steps. Commitment is a function of
“active support from management.” “Active support,” respondents noted, is expressed in
many ways: managers following up on nurses by inquiring about patients’ experiences
with breastfeeding support; requiring staff to participate in hands-on training at least once
a year; and including breastfeeding support in staff members’ annual performance
reviews. Most respondents said staff would not be committed to the implementing the
Ten Steps if management did not hold them accountable.

Influential individuals. Respondents noted that strong, influential staff members
impacted collective commitment; influential members who support implementing the
Steps act as advocates for change. These advocates obtained commitment from both
upper administrators and clinical staff by highlighting the benefits of practicing the Ten
Steps. With administrators, advocates pointed to facility-level benefits the hospital would
receive such as the Steps’ contribution to magnet status; with clinicians, advocates
identified the benefits associated with these Steps for both patients and clinicians.
Respondents explained these advocates secured external resources to facilitate adoption
of practices in the Ten Steps.
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Observing mothers utilizing breastfeeding support. Respondents reported that
when staff saw mothers utilizing breastfeeding support, staff commitment to
implementing the Ten Steps increased. Seeing mothers return for additional assistance
from lactation services demonstrated to nurses that breastfeeding is important to new
mothers. Respondents said nurses want to provide the best care. However, nurses do not
always associate providing breastfeeding support with best care; seeing mothers return
for lactation services helps staff make this connection. One nurse explained, “…when the
staff sees these moms coming in and they say, ‘oh you get those people coming back all
the time?’ then they see well it does make a difference.”

Factors Related to Collective Efficacy
Staffing. Respondents reported staffing practices influence collective efficacy to
implement the Ten Steps. Many respondents reported staff felt unable to perform the
practices required by the Ten Steps due to inadequate staffing; shifts required more staff
members in order to fully carry out the required practices. Some respondents also
reported that scheduling additional IBCLCs for each shift would reduce staffing
constraints leading to an increased ability to follow the practices in the Ten Steps.

Mode of training. The ability to implement the required practices varied by the
mode of training staff receives for providing breastfeeding support. Reported ability to
provide breastfeeding support depended on whether their training included hands-on
instruction, meaning the staff had the opportunity to physically practice the support
outlined in the Steps. One nurse said, “The hands-on I think is really, really important
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because you can read it a million times but if you haven’t seen it done or done it yourself,
I mean it makes it hard.” Many respondents from hospitals that included hands-on
training reported higher efficacy. One nurse explained that because of hands-on training
staff “feel comfortable going, and at least trying to help the mom with this before they
pick up the phone and call the lactation consultant.”

Presence of visitors in hospital room. The presence of visitors in the room is a
situational factor that influenced collective ability to implement the Ten Steps.
Respondents said that the presence of visitors often prevented moms from both initiating
breastfeeding within the first hour and from breastfeeding throughout their hospital stays.
Members of the staff report being unable to facilitate skin-to-skin because mothers and
visitors “insist on passing the baby around the room.” Nurses reported mothers do not
breastfeed around visitors for fear of looking inadequate. One nurse said, “moms think
they’ll look like a bad mom if they can’t get the baby to breastfeed.” Respondents also
said older visitors such as the infant’s grandparents often encourage the mother to
supplement with formula.

Factors by Hospital: Results From Cross-case Analyses
Organizational readiness to implement an innovation varies among organizations.
The interviews revealed the distribution of factors varied by hospital characteristics; see
Table 2. Seven factors impacting readiness were salient in both large and small hospitals:
‘experience and age of staff’; ‘perception that the Ten Steps pressure mothers to
exclusively breastfeed’; ‘cultural beliefs’; ‘night vs. day shift’; ‘observing mothers
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utilizing breastfeeding support’; ‘reliance on the IBCLCs’; and ‘staffing’. Two factors
were more salient in small hospitals than in large hospitals: ‘presence of visitors in the
room’ and ‘mode of staff training’. These factors influenced collective efficacy. Two
factors were more salient in large hospitals than in small ones: ‘active management
support’ and ‘influential individuals’. These factors influenced collective commitment.
Respondents from the larger, teaching hospitals in the study discussed factors
pertaining to collective efficacy using contextual factors that will facilitate
implementation of the Ten Steps. Background data revealed each of the larger hospitals
in the study have had more experiences with previous successful change efforts as
compared to each of the smaller hospitals in the study. Respondents from smaller
hospitals discussed commitment more often in terms of barriers than did respondents
from larger hospitals.

Discussion
This study demonstrated that ORC’s dimensions are useful for exploring and
understanding factors that may influence successful implementation of changes necessary
to achieve the Ten Steps. Although the two dimensions, collective efficacy and collective
commitment, are conceptually distinct, Weiner suggests the two are empirically related;
that is, individuals’ commitment influences their efficacy and their efficacy influences
their commitment [69]. The results reflect the connection between collective efficacy and
collective commitment in that the two dimensions shared some common but not
completely overlapping factors. For example, factors shared by both collective efficacy
and collective commitment included the ‘experience and age of nurses and physicians’,
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‘forcing mothers to exclusively breastfeed’, ‘cultural beliefs’, and ‘reliance on IBCLCs’.
Likewise, some factors were specific to each dimension, such as ‘active management
support’ as a factor under collective commitment and ‘staffing practices’ as a factor
under collective efficacy.
The identified factors influencing the two dimensions for ORC suggest readiness
to implement the Steps is a collective construct. It is not enough that some individual
staff members are “ready”; the data suggest that change will require cooperation among
many staff members. Indeed, to implement the Steps, nearly all staff must be following
the outlined practices. The data also suggest that staff may adjust their own
commitment/efficacy based on other staff members’ commitment/efficacy; for example,
staff may be more committed if they perceive others are committed or they may feel able
to implement changes because others appear able to do so.
Related to the second aim, the findings from the cross-case analyses suggest
readiness interacts with facility-level characteristics such as hospital size and type.
Weiner proposes that contextual factors may amplify or dampen “Organizational
Readiness” to implement a specific innovation [69]. Cross-case analyses showed that the
identified factors varied by hospital characteristics. Specifically, respondents from the
smaller hospitals focused more on barriers to implementation of the Ten Steps, while
respondents from larger, teaching hospitals focused on facilitators to implementation; this
tendency may reflect that the teaching hospitals possess an organizational culture that
more readily supports innovation and learning.
This qualitative study implies that achieving the Ten Steps and encouraging
hospitals to implement the Steps in these hospitals is likely to be very challenging. The
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data indicate the philosophy, “the customer is always right,” may be guiding practices
related to infant feeding; this may be in conflict with actions that would offer the
customer information and support to reach an informed decision. Findings also suggest
that a strong intervention across all levels and shifts will be necessary to overcome
identified barriers. For example, the misconception that implementing the Steps will
require pressuring mothers into breastfeeding will need to be overcome; older clinicians
will need to be brought on board to reduce the practice of standing orders for formula;
management will need to make an effort to ensure breastfeeding support is available
during both day and night shifts; and administration will need to be willing to provide
staff with the time and support to receive hands-on training. These results demonstrate
the factors relating to implementation vary across hospitals as context varies;
understanding these variations would allow more targeted and, in principle, more
successful interventions.

Implications for Research
While these results suggest the factors influencing implementation of the Ten
Steps reflect the theoretical constructs of “Organizational Readiness to Change” (ORC),
this is only the first step in exploring this theory’s utility for modeling the implementation
of the Ten Steps. Further research on ORC in the context of implementing the Steps will
help validate ORC’s ability to inform Ten Step implementation efforts. Specifically,
subsequent research will be directed towards three efforts: 1) determining whether these
and potentially others are present and reflect the dimensions of ORC in other settings; 2)
using identified factors to develop a valid and reliable tool that both assesses readiness
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levels and identifies factors to target for increasing readiness to implement the Ten Steps;
and 3) determining whether higher levels of readiness lead to increased implementation
success.

Study Strengths and Limitations
This study has the strengths of using a novel, multi-site approach to studying the
theory of ORC as it relates to implementing the Ten Steps; the study design allows for
comparisons across hospitals with differing characteristics. This study also has
limitations. First, the fact that there are only eight hospitals is a limitation on the ability to
generalize these findings to other settings. The research team attempted to address this
limitation by selecting a variety of hospitals representing various demographics. Second,
those interviewed knew that the research team was part of an effort to implement the Ten
Steps. Thus the data might have been subject to social desirability bias in that
respondents may have provided information they perceived the interviewers would want
to hear. On the other hand, many of the views reported differed from those of the study
staff. Third, the hospitals involved had already considered Ten Step implementation to a
greater or lesser degree; the findings may not be generalizable to hospitals not so
engaged. Finally, while other hospitals may identify similar factors, their experiences
may not be identical.

Conclusions
Practicing the Ten Steps requires collaboration among hospital staff members
across multiple disciplines in various units and administrative levels. Efforts to increase
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the number of facilities that practice the Ten Steps will benefit from organization-level,
theory-driven research on the factors that might influence Step achievement. In this
article, factors influencing hospital’s readiness to implement the Ten Steps were explored
using ORC’s dimensions of collective commitment and collective efficacy. The results
suggest that efforts to implement the Steps will be influenced by hospital staff members’
commitment to work together to achieve the Steps and perceived ability to work together
to achieve the Steps. This study strongly suggests that future change initiatives that
support hospitals in implementing the Ten Steps would benefit from engaging in
preliminary work that targets these factors to increase readiness.

42

CHAPTER III: EVALUATION OF THE BREASTFEEDING FRIENDLY
HEALTHCARE PROJECT: A MULTI-SITE INTERVENTION
STUDY (PAPER 2)
Abstract
Background
Breastfeeding is an effective preventative health measure yet US and North
Carolina breastfeeding rates continue to fall below targets. The Ten Steps to Successful
Breastfeeding are a set of evidence-based maternity practices that are associated with
increased breastfeeding rates. Professional health organizations recommend US maternity
centers practice the Ten Steps. However, relatively few hospitals in the US, as compared
to other countries, have implemented the Ten Steps. The Breastfeeding Friendly
Healthcare Project is a multi-hospital intervention designed to support hospitals’
implementation of the Steps This study presents findings from an evaluation of the
Project’s first round intervention.

Methods
This evaluation presents findings from the quasi-experimental operations research
and incorporates multiple-case study methods. CGBI/BFHC collected data on
breastfeeding rates and the care practices detailed in the Ten Steps using a mixed
methods approach: (1) reviewing documents and medical records; (2) administering three
survey instruments: the Baby-Friendly Self-Appraisal Tool, the CDC Maternity Practices
in Infant Nutrition and Care survey, and an individual-level survey of hospital staff
members’ knowledge, attitudes and practices related to the Steps; and (3) conducting Key
Informant Interviews. Pre-post changes in breastfeeding rates and Step compliance were
assessed to explore project impact. Facility-specific strategies for Step implementation
were documented. Within-case and cross-case analyses were used to identify casespecific and project-wide successful strategies.
Results
Participating in the CGBI/BFHC intervention was associated with increases in
breastfeeding rates, decreases in prevalence of supplementation, showing mothers how to
breastfeed, training for staff, and implementing hospital policies related to breastfeeding
support. Factors identified as important for successful implementation of the Steps
included 1) trainings, 2) regular external support, and 3) collecting breastfeeding data.
Actions to address hospital-specific contextual factors and readiness to implement the
Steps also proved to be important for success. Finally, the data also demonstrated that
implementation requires time. However, even small demonstrations of progress in
implementation are associated with improvements in hospital-level breastfeeding rates.
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Introduction
Exclusive breastfeeding (EBF) and any breastfeeding (ABF) are among the most
effective preventive health approaches to reduce healthcare costs as well as maternal and
child morbidity and mortality [1-6, 9, 60]. However, US and North Carolina
breastfeeding initiation rates, duration rates, and exclusivity rates continue to fall below
national guidelines [11, 12, 85, 86]. To support, protect, and promote breastfeeding, the
United Nations Children’s Fund (UNICEF), the World Health Organization (WHO), the
United States Agency for International Development (USAID), and the Swedish
International Development Cooperation Agency (Sida) held the multi-national meeting
which resulted in the Innocenti Declaration [26]. One of the operational targets of the
Declaration is for every facility providing maternity care to fully practice all of the Ten
Steps to Successful Breastfeeding set out in the joint WHO/UNICEF statement
"Protecting, promoting and supporting breastfeeding: the special role of maternity
services” (Table 3.1). UNICEF and WHO subsequently developed the Baby-friendly
Hospital Initiative to support national efforts to implement the Ten Steps and to provide a
set of criteria to describe Step adherence, i.e., the Global Criteria, derived from the same
statement [27]. When fully implemented the Ten Steps are shown to improve
(a) breastfeeding initiation rates, (b) immediate postpartum breastfeeding, (c) EBF rates,
(d) ABF rates and (e) ABF duration, at the hospital, national, and international levels [29,
35, 38, 45, 47, 62]. Improvements in breastfeeding outcomes as well as achievement of
breastfeeding intentions are also seen with partial implementation of the Steps [45].
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Table 3.1.
The Ten Steps to Successful Breastfeeding [61]
Step 1
Have a written breastfeeding policy that is routinely communicated to all
healthcare staff.
Step 2
Train all healthcare staff in skills necessary to implement this policy.
Step 3
Inform all pregnant women about the benefits and management of
breastfeeding.
Step 4
Help mothers initiate breastfeeding within the first (half) hour of birth.
Step 5
Show mothers how to breastfeed, and how to maintain lactation even if
they should be separated from their infants.
Step 6
Give newborn infants no food or drink other than human milk, unless
medically indicated.
Step 7
Practice rooming-in – that is, allow mothers and infants to remain together
– 24 hours a day.
Step 8
Encourage breastfeeding on demand.
Step 9
Give no artificial teats or pacifiers to breastfeeding infants.
Step 10
Foster the establishment of breastfeeding support groups and refer
mothers to them on discharge from the hospital or clinic.

This evidence has led many health profession organizations and federal agencies
to consider the Ten Steps as the optimal evidence-based care for maternity centers in the
US [59, 63]. However, only about 100 facilities in the US have ever received a BabyFriendly Designation (based on external assessment of practicing all Ten Steps conducted
by Baby-Friendly USA)10 as compared with more than 21,000 facilities in about 150
countries worldwide [25, 39, 40]. CDC data from the Maternity Practices in Infant
Feeding and Care (mPINC) survey demonstrate that there is considerable room for
improvement in implementation of the Ten Steps [64]. Taken together, this suggests that
there may be barriers to the pursuit of the Designation as well as to any implementation
of the Ten Steps in general.
10

Baby-Friendly USA (BFUSA) is the non-profit organization in the United States
charged with conducting assessment of Ten Step practice and (for those hospitals that
practice the Ten Steps as assessed by BFUSA) granting Baby-Friendly Designation.
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Studies exploring hospitals’ experiences with pursuing Baby-Friendly
Designation have identified several barriers to implementing the Ten Steps: 1) attitudes
and beliefs among healthcare staff and providers; 2) formula marketing and the
requirement to pay for formula; 3) lack of administrator commitment; and 4) the view
that change in practice is unnecessary [34, 41-44]. While these studies provide
information on the process of pursuing Designation, they have two main limitations.
First, they only explore the implementation process in hospitals preparing to or already
having sought Baby-Friendly Designation. As such, these studies have limited ability to
inform Ten Step promotion efforts in a variety of situations: (a) hospitals that have not
considered implementation of the Steps, (b) hospitals that have not considered seeking
Designation, and (c) hospitals that have given only limited consideration to either
implementation of the Steps or pursuit of Designation. Second, they are single case
studies without the ability to compare multiple hospitals’ experiences across varying
settings and contexts. Additionally, there is limited research studying Ten Step
implementation efforts in hospitals that either are in the Southern states and/or are in
suburban/rural areas; both southern states and suburban/rural areas tend to have lower
breastfeeding rates and hospitals that practice fewer Steps as compared to other regions
and areas [11, 64, 86]. As such, the literature may have limited applicability for
informing efforts to make the wide-spread changes necessary to improve Ten Step
practice in a variety of hospitals across the US and specifically in hospitals located in the
South and/or suburban/rural areas.
Low-wealth populations in the US continue to have lower breastfeeding initiation
and duration rates as compared to the rest of the population [86]. As a result, this
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population is at increased risk of illnesses preventable by breastfeeding. To reduce
disparities in both breastfeeding rates and, ultimately, health outcomes, the Carolina
Global Breastfeeding Institute (CGBI) sought funding to implement the Ten Steps in
hospitals serving low-income populations. Specifically, CGBI developed the
Breastfeeding Friendly Healthcare Project (CGBI/BFHC), a multi-site translational
research study, to support North Carolina hospitals in their implementation of the Ten
Steps, to assess the impact of the support, and to offer a set of best-practices for
implementation.
The purpose of this chapter is to present the findings from the post-intervention
assessment of CGBI/BFHC. This chapter also explores how implementation and
outcomes vary among hospitals at various points along the implementation process and
possessing different intentions regarding achieving Baby-Friendly USA Designation.

Methods
Study Design
This evaluation utilized data from the CGBI/BFHC translational operations
research study that includes a quasi-experimental study design and uses multiple case
study methods.11 The quasi-experimental study design allows for comparison between
hospitals in different intervention groups over time (presented in Figure 3.1) [87]. The
multiple case study methodology allows for an in-depth analyses of specific cases (in this
case hospitals) that utilizes both study context and multiple sources of data [52].
11

CGBI selected the quasi-experimental design for CGBI/BFHC before my involvement
with the project. I, specifically, am responsible for the study’s use of the multiple-case
study methods. I selected this methodology to explore how implementation and outcomes
varied across hospitals.
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In Figure 3.1, Preparation Phase refers to the period when hospitals were
identified, contacted, and selected to participate in CGBI/BFHC. During this Phase, the
six hospitals participating in the research design were systematically assigned to either
Phase 1 or Phase 2; hospital assignment was conducted to achieve comparable
intervention groups based on initially available hospital characteristics: urbanicity,
number of births per year, and whether or not the facility was a teaching hospital.12
Table 3.2 presents these baseline hospital characteristics. NR refers to the systematic,
non-random, assignment to each Phase. O1 and O2 refer to the two four-month long data
collection periods, O1 at baseline and O2 after the first-round intervention (herein referred
to as the second-round assessment). Data come from (a) the Carolina B-KAP, (b) CDC
mPINC, (c) BFUSA Self-Appraisal Tool, (d) Key Informant Interviews, and (e) Chart
Review. (Data collection instruments and methods are explained in more detail in
following sections) X1 refers to the first round intervention offered to Phase 1 hospitals;
Phase 2 hospitals serve as the comparison group during this period. X2 refers to the
modified intervention offered to Phase 2 hospitals during the second-round intervention.
Continued Activities refers to the on-going support for Phase 1 hospitals during the
second-round.

12

Hospital selection and assignment to treatment Phase occurred immediately before my
involvement in the study.
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6 Months

4 Months

NR: Phase 1

O1

NR: Phase 2

O1

13 Months
X1

4 Months
O2

Preparation Phase
O2

Figure 3.1

17 Months
Continued
Activities
X2

Study Design and Timeline in months for the Breastfeeding Friendly Healthcare
Project.
Preparation Phase refers to the project period where hospitals were identified and recruited into
the study.
NR refers to the systematic, non-random assignment of hospitals to either Phase 1 or Phase 2.
O1 refers to the baseline observation, or data collection (herein referred to as baseline
assessment). Data come from (a) the Carolina B-KAP, (b) CDC mPINC, (c) BFUSA SelfAppraisal Tool, (d) Key Informant Interviews, and (e) Chart Review.
O2 refers to the post-intervention observation, or data collection (herein referred to as secondround assessment). Data come from (a) the Carolina B-KAP, (b) CDC mPINC, (c) BFUSA SelfAppraisal Tool, (d) Key Informant Interviews, and (e) Chart Review.
X1 refers to the first round intervention offered to Phase 1 hospitals; Phase 2 hospitals serve as the
comparison group for Phase 1 hospitals during this period.
X2 refers to the second round intervention offered to Phase 2 hospitals. This intervention is
modified from the Phase 1 intervention to be more cost-effective and incorporates lessons
learned.
Continued Activities refers to the on-going support CGBI offered to Phase 1 hospitals during the
second-round intervention.
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Table 3.2.

Hospital-level characteristics used as criteria for systematic assignment to Phase group at baseline
Phase 1
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Staff Characteristics
Maternity Staff / Birth
Average Age of Staff
Maternity Staff:
Percent White
Maternity Staff:
Percent Black
Maternity Staff:
Percent Hispanic
Facility Characteristics
Suburban
Urban
Teaching
Maternity Characteristics
Beds in Maternity Center
Births per Annum
Number of IBCLCsB
Cesarean Rate
Breastfeeding Rates
Exclusive Breastfeeding Rate
Any Breastfeeding Rate
A

Phase 2

A
Phase 1

B
Phase 1

C
Phase 1

E
Phase 2

F
Phase 2

0.06
36.7

0.06
38.7

0.08
35

0.05
35

0.05
40

0.06
38

0.09
35

0.08
43

84%

73%

88%

90%

73%

35%

88%

95%

12%

21%

10%

10%

15%

45%

12%

5%

1%

3%

2%

0%

1%

8%

0%

0%

2/3
1/3
2/3

2/3
1/3
1/3

Yes
No
Yes

Yes
No
No

No
Yes
Yes

No
Yes
Yes

Yes
No
No

Yes
No
No

70
2684
5.3
28%

67
2046
0.7
31%

68
3000A
5C
26%

37
1000A
1C
27%

105
4000A
10 C
31%

118
5000A
1C
32%

55
1000A
0C
32%

28
1000A
1C
29%

32%
65%

30%
58%

27%
64%

17%
44%

51%
87%

57%
66%

19%
52%

14%
55%

Births per annum at the hospital-level rounded to the nearest 1000 to protect participating hospitals’ identities.
IBCLC (Internationally Board Certified Lactation Consultant).
C
Number of IBCLCs rounded to the nearest 5 to protect participating hospitals’ identities.

B

D
Phase 2

Theoretical Framework
“Organizational Readiness to Change” (ORC) provides the theoretical framework
for this study.13 ORC is a multi-level, multi-faceted construct related to a specific change
effort [69, 70, 88]. In ORC theory, ‘readiness’ is defined as a psychological state shared
by organizational members across hierarchical and professional levels towards the
implementation of a specific change effort [69]. ORC’s emphasis on shared readiness
reflects the collaboration among many staff that is required to execute a complex change.
The ORC construct, as defined by Weiner, is a psychological construct with two
dimensions: collective commitment and collective efficacy; the two dimensions reflect the
idea of being willing and able [69]. Collective commitment is a function of many factors
including shared perceptions of need, importance, and benefits that members of an
organization associate with the proposed change. Collective efficacy is the shared
perceived ability to mobilize the resources and cognitive abilities necessary to exert the
required control over contextual factors to realize the proposed change [69, 73-75].
Barriers and facilitators in the form of task demands, resource availability, situational
factors, and the interactions between these three constructs influence organization
members’ perceptions of collective commitment and collective efficacy [69]. This study
incorporates ORC into the evaluation of the implementation of CGBI/BFHC and the
subsequent achievement of the Steps. The multiple-case study approach used in
CGBI/BFHC provides a unique opportunity to explore how varying organization
readiness influences this change initiative’s success [52, 53].

13

I, specifically, am responsible for incorporating the ORC theoretical framework into the
study.
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Breastfeeding Friendly Healthcare Intervention Summary
The CGBI/BFHC implementation plan was designed to address specific gaps in
hospital-based breastfeeding support identified during the baseline assessment. The final
intervention included several hospital-based components: (a) Support to form a multilevel, multi-disciplinary Breastfeeding Taskforce; (b) On-site visit for two purposes: first,
to review baseline findings on hospital’s practice of the Steps as described by the Global
Criteria (findings were presented back to hospitals in the form of mixed-methods
comprehensive reports) and second, to facilitate strategic planning based on baseline
findings with the Breastfeeding Taskforce; (c) Encouragement to round and regularly
review breastfeeding rates; (d) Policy review for compliance with the Ten Steps;
(e) Selection from among various training options including train-the-trainer, 18 hour
training for mother-baby nursing staff, or 4-hour training for mother-baby staff; (f) userfriendly materials to support nurses and providers implement Step practices; (g) Ongoing follow-up phone support; and (h) Step 10 support to facilitate communication
between the hospital and the community about breastfeeding support.14
CGBI/BFHC provided hospital-based support in an interactive process. Data on
Step practices were collected, analyzed, and presented back to the Breastfeeding
Taskforce at each hospital. The data were then used to develop an implementation
strategy and inform the development of user-friendly materials to support nurses and
14

Dr. Miriam H. Labbok and Ms. Emily C. Taylor were responsible for designing and
implementing the intervention. Ms. Brook Colgan coordinated the trainings. I was
responsible for analyzing the data used to create the mixed-methods comprehensive
reports. I also attended the on-site visits where the reports were presented and strategic
planning occurred. I reviewed the support materials created as part of the CGBI/BFHC;
Ms. Taylor and Ms. Colgan were responsible for creating the materials.
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providers. Strategies were next implemented at each Phase 1 hospital. The phone-support
provided the Breastfeeding Taskforce at each hospital with a mechanism to both report
back on implementation strategy success (or lack of success) and obtain guidance on how
to modify implementation to achieve greater success.
CGBI/BFHC had two statewide intervention components: 1) Three statewide
physician trainings across the state and 2) State-wide stakeholders meetings.15 Physicians
at each of the Phase 1 hospitals were invited to attend these statewide training sessions
(mid-level providers were also permitted to attend). Physician trainings were conducted
by physicians with expertise in breastfeeding support. Community stakeholders were
invited to both a statewide stakeholders meeting held at CGBI and regional stakeholders
meetings held at each Phase 1 hospital. These meetings were designed to serve as a
catalyst for Step 10 activities.

Hospital Recruitment
Three criteria were used to select hospitals: 1) the hospital serves a community
with at least 60% Medicaid eligible clients based on income; 2) the hospital serves a
racially diverse population; and 3) the hospital employs at least one International Board
Certified Lactation Consultant (IBCLC). The recruitment also included an effort to reflect
a variety of (1) settings (e.g., urbanicity, size, and teaching hospital versus non-teaching
hospital), (2) baseline breastfeeding support practices (i.e., various levels of Step
implementation at baseline), and (3) intentions to pursue Baby-Friendly Designation (i.e.,
at baseline the hospital intended to pursue full Baby-Friendly USA Designation or sought
15

I did not participate in the statewide physicians trainings. I did attend the statewide
stakeholders meeting to observe and take notes.
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to improve quality of maternity care related to breastfeeding support independent of the
Baby Friendly USA Designation process).16
Ten hospitals met these criteria: six were enrolled in the research arm of the
project, two agreed to participate in the intervention but were not included in the research
arm, and two agreed to participate as opportunistic controls. Six hospitals, one from each
North Carolina perinatal care region, agreed to participate in the research design of
CGBI/BFHC as either a Phase 1 or Phase 2 hospital. Phase 1 hospitals received strategic
support for implementing the Ten Steps during the first round of the intervention. Phase 2
hospitals served as the comparison hospitals during the first-round intervention. During
the second round of the intervention, Phase 2 hospitals received a modified intervention,
informed by the first Phase designed to both address gaps identified during the first round
and reduce costs while maintaining efficacy.17 Two hospitals expressed interest in
participating in the intervention, however timing prevented them from participating in the
research design. These two hospitals were allowed to participate in the intervention but
were not included in the research design. The remainder agreed to participate as
opportunistic controls but did not participate in either the research design or the
intervention portions of the project. The opportunistic controls provide information on
state-wide movement towards implementing the Steps.

16

Ms. Taylor was responsible for recruiting hospitals to participate in CGBI/BFHC.

17

The second-round intervention is beyond the scope of this dissertation.
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Instruments and Data Collection
Data were collected on hospital-based practices related to breastfeeding support
using four approaches: (1) the facility-level Baby-Friendly USA Self-Appraisal Tool
(SAT); (2) the facility-level CDC Maternity Practices in Infant Nutrition and Care survey
(mPINC); (3) an individual-level survey, the Carolina Breastfeeding Knowledge
Attitudes and Practices Instrument (Carolina B-KAP) administered to nursing staff
members and providers at CGBI/BFHC hospitals (presented in Appendices B.1 and B.2);
and (4) key informant interviews to explore nursing staff members’ and providers’
experiences, knowledge, attitudes, and practices related to the breastfeeding support.
Additionally, hospital-based breastfeeding data were collected using chart review. These
approaches are described below.

Baby-Friendly USA Self-Appraisal Tool. The BFUSA® Self-Appraisal Tool
(SAT), used with permission, is based heavily on the WHO/UNICEF Self-Appraisal Tool
and provides an appraisal of each facility’s adherence to the Steps [27, 40]. The SAT
consists of a series of forty-seven yes/no questions about policies and practices specific to
each Step. It is to be completed, in principle, by a team of key management and clinical
staff members. CGBI collected a SAT from each hospital; the primary CGBI/BFHC
project contact at each hospital, herein referred to as the Site Coordinator and the
Breastfeeding Taskforce at each hospital completed the tool.18

18

Ms. Taylor, as project director, assisted the Breastfeeding Taskforces at each hospital in
completing the Baby-Friendly SAT.
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CDC Maternity Practices in Infant Nutrition and Care. CGBI/BFHC used the
CDC Maternity Practices in Infant Nutrition and Care (mPINC) as a second measure of
participating hospitals’ provision of breastfeeding support [89]. The mPINC is designed
to measure implementation of maternity center policies and practices that support
breastfeeding. The mPINC is a hospital-level instrument completed by an individual
selected by hospital administration as the person most familiar with infant feeding
practices at each facility. mPINCs were collected from each hospital; they were
completed by the same team that completed the SAT. The 33 question stems and subquestions designed to assess adherence to policies and practices reflecting the Ten Steps
were included in the analysis.19

Carolina B-KAP. An individual-level survey was developed to measure nursing
staff members’ and providers’ knowledge, attitudes, and practices related to breastfeeding
support, referred to herein as the Carolina B-KAP. Knowledge, attitude and
practice (KAP) questions were selected/developed to reflect each of the Ten Steps as
described by the WHO/UNICEF Global Criteria [27]. Questions were taken from widelyused instruments for assessing clinicians’ attitudes about breastfeeding, assessing
knowledge on providing breastfeeding support, and measuring the provision of
breastfeeding support [89-91]. The Carolina B-KAP was pilot tested on staff members
from a local birth center to assess question clarity and face validity. The instrument was
slightly modified based on pilot test findings. The final version of the Carolina B-KAP
includes 25 questions. Two cross-sectional surveys were conducted of maternity nursing
19

Ms. Taylor, as project director, assisted the Breastfeeding Taskforces at each hospital in
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staff members and providers to assess knowledge, attitudes, and practices at baseline and
second-round assessments using the Carolina B-KAP.20 The Carolina B-KAP is
presented in Appendices B.1 and B.2.

Key Informant Interviews. Two semi-structured key informant interview guides
were developed: one guide was developed for the baseline assessment and one guide was
developed for the post-intervention assessment. The guides both used main questions,
follow-up questions, and probes [81]. The guides included questions about the current
practices and attitudes related to each of the Ten Steps. The second-round assessment
interview guide also included questions about staff members’ and experience with the
various intervention components of CGBI/BFHC. All CGBI staff affiliated with the
project reviewed the guides for face validity. The guides were both pilot-tested on four
individuals providing maternity care in non-project hospitals to assess question clarity.

completing the CDC mPINC.
20

Ms. Taylor and I collaborated on the development, pilot testing, and modification of the
Carolina B-KAP. Dr. Labbok supervised this process (funding and timeline restrictions
prevented a full validation study of the instrument prior to the start of the Study). Dr.
Labbok, Ms. Taylor and I collaborated on administering the Carolina B-KAP to nursing
staff members and providers. I conducted a subsequent psychometric analysis of the
Carolina B-KAP, using data from the baseline assessment, to assess the instrument’s
construct validity. An exploratory factor analysis suggested that the instrument possessed
strong to marginal construct validity. The analysis suggested the instrument measured
four constructs: knowledge about breastfeeding support (Cronbach’s Alpha=0.65),
attitude towards breastfeeding support (Cronbach’s Alpha=0.68), counseling practices for
breastfeeding support (Cronbach’s Alpha=0.78), and clinical practices for breastfeeding
support (Cronbach’s Alpha=0.50). An item-analysis of the knowledge questions
suggested that two questions had low abilities to discriminate between high and low
performing respondents: (1) What is the optimal duration of exclusive breastfeeding and
(2) Identify an acceptable medical reason to supplement a breastfed infant in the hospital.
The methods and results of this validation study are beyond the scope of this paper; they
will appear in a paper to be submitted at a later date.
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The guides were modified based on these pilot interviews to create the final versions used
in this study.21 The baseline-assessment interview guide is presented in Appendix A.1.
the second-round assessment interview guide is presented in Appendix B.4.
Site Coordinators were instructed to select Key Informant Interview respondents
who would be responsible for implementing the practices described in the Steps and who
represented a variety of positions, shifts, and attitudes towards providing breastfeeding
support; interviewers were not informed of respondents’ views prior to the
interviews [82].22
Fifty-three interviews were conducted across the six research hospitals over the
two assessments: 25 interviews during baseline assessment and 28 interviews during the
second assessment. Two research staff trained in qualitative research methods conducted
the interviews. One member of the interview team asked questions while the second took
notes and asked follow-up questions when appropriate.23 Interviews were recorded using
a digital audio recorder. Interviews took place in a private room at the hospital where the
respondent was employed. Each interview lasted between 30 and 90 minutes. Verbatim,
typed transcripts were created from the digitally recorded interviews.24
21

I was responsible for developing the semi-structured interview guide with consultation
from Dr. Labbok and Ms. Taylor. I pilot tested the interview guide on the four
informants. Dr. Weiner reviewed the final interview guide.
22

Dr. Labbok, Ms. Taylor, and I together decided on the type of respondents to interview.
Ms. Taylor, as project director, interacted with the Site Coordinators to instruct them on
how to create the sampling frame and how to select respondents to meet the specified
criteria.
23

Ms. Taylor and I conducted the key informant interviews. I served as the lead
interviewer asking the questions. Ms. Taylor took notes and asked follow up questions
where appropriate and/or necessary.
24

CGBI/BFHC hired a professional transcriptionist to create interview transcripts.
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Breastfeeding Data from Chart Review. Breastfeeding rates were obtained
through chart review by a member of the Breastfeeding Taskforce at each facility. A
mother-baby dyad was classified as “Any Breastfeeding” if chart review indicated that
the dyad performed any breastfeeding during the hospital stay. A mother-baby dyad was
classified as “Exclusive Breastfeeding” if chart review indicated that the dyad exclusively
breastfed, i.e., no supplementation of any type (including infant formula, cow's milk,
juice, sugar water, baby food and anything else, even water) except for vitamins,
minerals, and medications fed to the infant during the hospital stay. All dyads classified
as “Exclusive Breastfeeding” were also classified as “Any Breastfeeding.” The lesser of
300 charts or three months of charts were reviewed at each facility to obtain hospital
breastfeeding rates at baseline and second-round assessment.25

Analytic Methods
CGBI/BFHC utilizes standard operations research methods for quasiexperimental designs where analyses are based on individual responses in each Phase
taking into account that systematic assignment and project intervention is at the facility
level rather than the individual level. Furthermore, multiple-case study methods were
used to explore how CGBI/BFHC intervention and implementation processes varied by
25

Dr. Labbok, Ms. Taylor, and I decided on the definition to use for any and exclusive
breastfeeding. Ms. Bernadotte, a master’s student working as a graduate research
assistant on the project, conducted the chart reviews at some hospitals. Other hospitals
conducted their own chart reviews; this was due to their internal regulations regarding
patient records. “The lesser of 300 charts or three months of charts” was chosen to
accomplish two goals: first, to obtain a sample of a large enough number of births to be
representative of the hospital and second, to minimize the burden on participating
hospitals.
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hospital. Previous studies on the implementation of the Ten Steps largely explored the
processes and experiences of single hospitals [34, 42-44]; using a multiple case study
approach allows for comparison of the implementation process across a variety of
settings [52, 53].

Project Impact. CGBI/BFHC impact was assessed by examining the changes
from baseline to second-round assessment in both (a) hospital ABF and EBF rates and (b)
Step practice in Phase 1 hospitals as compared with Phase 2 hospitals. ABF and EBF
rates were calculated as the percent of dyads documented as having breastfeed (ABF) and
exclusively breastfed (EBF) during the hospital stay. Any breastfeeding rates were
calculated as the number of woman breastfeeding at hospital discharge over the total
number of births as determined from the chart review previously described. Exclusive
breastfeeding rates were calculated as the number of women exclusively breastfeeding
from birth to discharge over the total number of births as determined from the chart
review previously described.
Quantitative measurement of Step practice incorporated data from the Carolina BKAP, the SAT, and the mPINC. Step-specific Scores were calculated for the SAT and
mPINC using each instrument’s scoring algorithm (see Appendix B.3) [40, 89].26 Scores
from the mPINC and SAT at baseline and second-round assessments were compared to
assess changes in practice.27
26

I was responsible for calculating the Step Scores from the mPINC and SAT. I consulted
with Ms. Taylor and Dr. Labbok about my approach. Dr. Labbok supervised.
27

I was responsible for tabulating and comparing the changes in Step Scores on both
facility-level instruments. I consulted with both Dr. Labbok and Ms. Taylor regarding the
approach and the findings. Dr. Labbok supervised.
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A separate Step Score was estimated using the individual-level cross sectional
data from the Carolina B-KAP at baseline and second-round assessments. The Carolina
B-KAP included a set of knowledge and practice questions to reflect the content of each
of the Ten Steps, based on the Global Criteria. Questions measuring Steps 3, 4, 5, 6, 7, 8,
and 9 asked the respondent to indicate the percent of patients in the respondent’s care that
received the relevant Baby-friendly practice; this percentage is the individual’s Stepspecific Score. The Carolina B-KAP measured Step 2 (Training) by assessing
respondents’ clinical knowledge of breastfeeding support as measured by seven
knowledge questions on breastfeeding support and promotion; a Step 2 Score was
estimated by calculating the percent of knowledge questions correctly answered.28 The
scoring algorithms used to assess Step achievement are presented in Appendix B.3.
The data were weighted to both reflect the known proportions of nursing staff
across hospital units in each hospital and to ensure that each hospital contributed equally
to the Phase Score.29 Equation 3-1 presents how the weights were calculated:

Weight = ((U/HM)*(RHM/RU))*(RT/6RHM)

(3-1)

28

I developed the scoring system for the Carolina B-KAP. I consulted with both
Dr. Labbok and Ms. Taylor about my approach. Dr. Labbok supervised.
29

I developed the weights used in these analyses. I consulted with Dr. Labbok and Ms.
Taylor about the weighting approach. First weights were created to ensure that each
hospital would contribute equally to the Phase-level Score. This was done to prevent
changes in a large hospital from driving the results for the entire Phase. For example, if a
large hospital in Phase 1 experienced significant changes but the other two smaller
hospitals experienced no change, it may appear as though Phase 1, as a whole,
experienced change when in fact only one out of three hospitals experienced change.
Next, a weight was created so that the data reflected the actual proportions of nursing
staff across hospital. A combined weight was made by multiplying these two weights
together. Dr. Labbok supervised.

62

where U is the number of nursing staff members employed at a specific unit in the
hospital maternity center (e.g., labor and delivery unit, post partum unit, nursery, et
cetera), HM is the total number of nursing staff members employed in the hospital’s
maternity center, RHM is the number of nursing staff members from the hospital
maternity center who responded to the Carolina B-KAP, RU is the number of nursing
staff members from the specific unit (e.g., labor and delivery unit, post partum unit,
nursery, et cetera) in the hospital maternity center who responded to the Carolina B-KAP,
RT is the total number of respondents and 6 is for the number of facilities participating in
the research arm of the CGBI/BFHC.
A separate regression, using the weighted data, for each Step was run to assess
whether Phase 1 hospitals experienced significant changes in Carolina B-KAP Step
Scores from baseline (2009) to second-round (2010) assessment as compared with Phase
2 hospitals.30 Equation 3-2 presents the regression model:

Step Score = α + β1Phase1 + δ1Year2010 + δ2Phase1*Year2010

(3-2)

where Step Score is an individual’s Step Score on the Carolina B-KAP for any given
Step; α is a constant and represents the average baseline Step Score for individuals from
Phase 2 hospitals; Phase1 is a dummy variable set to 1 if the individual is from a Phase 1
hospital or 0 if an individual is from a Phase 2 hospital; β1 is the coefficient on the
Phase1 dummy variable; Year2010 is a dummy variable set to 1 if the individual is from
the second-round assessment in 2010 and 0 if the individual is from the baseline
30

I developed the analytic approach described to evaluate the project’s “effect” on
individual-level Carolina B-KAP Scores. Dr. Labbok supervised.
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assessment in 2009; δ1 is the coefficient on Year2010 and represents the average change
from baseline to second-round assessments; Phase1*Year2010 is an interaction between
Phase1 and Year2010; and δ2 is the coefficient on the interaction term, also known as the
“difference-in-differences estimator” or the “average treatment effect” [92]. It is
recognized that the quasi-experimental design limits the ability to make causal inference
regarding CGBI/BFHC’s effect on Carolina B-KAP scores.
The baseline Step Score for Phase 1 hospitals was calculated as the sum of α + β1.
The second-round assessment (2010) Step Score for Phase 1 hospitals was the sum of
α + β1 + δ1 + δ2. The constant α was the baseline Step Score for Phase 2 hospitals. The
second-round assessment (2010) Step Score for Phase 2 hospitals was calculated as
α + δ1. The change in Step Scores from baseline to second-round assessments was
estimated as the difference between 2009 and 2010. The difference-in-differences
estimator, or δ2, was used to estimate the change in Step Score associated with
participating in CGBI/BFHC.
Qualitative assessment of Step practice used data from key informant interviews.
A codebook was developed, a priori, that included a list of descriptive codes to capture
practice of each Step with decision rules for when to assign each code. One member of
the research team at CGBI used the codebook to code all interviews in ATLAS.ti [83]. A
second member of the research team at CGBI used the codebook to independently code a
random sub-selection of 50% of the interviews. The two CGBI research team members
reviewed this sample of transcripts. They discussed and reconciled the few existing
discrepancies from this sample, then discussed the full selection of coded transcripts to
strengthen and achieve consensual validation [82, 84]. Within-case analyses were
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conducted to develop a description of hospital practice of each Step, within-Phase
analyses were conducted to develop a description of hospital practice of each Step by
Phase, and cross-case analyses were conducted to compare hospital practice across
hospitals.31 The codebook is presented in Appendix A.2.
The results from the quantitative and qualitative analyses were triangulated to
establish a hospital’s Step adherence from different angles [52, 53]. Where there were
discrepancies among the findings from different data sources, CGBI/BFHC staff
discussed potential explanations based on their on-site observations, their prior
experience with Step implementation processes, and the literature on Step
implementation. Results from both the quantitative and qualitative data were presented
back to the Breastfeeding Taskforces at each project hospital for discussion and strategic
planning for subsequent Step implementation.32

Identification of Factors Influencing Step Implementation. Several aspects of the
project that might have influenced Step implementation at each hospital were explored:
31

I led the qualitative study for the project. I was responsible for creating the codebook. I
coded the transcripts and Ms. Bernadotte coded the sub-selection of transcripts (Ms.
Bernadotte coded transcripts from both baseline and second-round assessment). Ms.
Bernadotte and I participated in the consensual validation. I conducted the within-case,
between-case, and within-Phase analyses. I reviewed the findings with Ms. Taylor and
Dr. Labbok.
32

I was responsible for triangulating the findings from the various approaches. I reviewed
the findings first with Ms. Taylor since, as project director, she was most familiar with
the implementation at each hospital. She provided feedback on my interpretations based
on her work with the hospitals; she agreed with my findings. I then presented the findings
to Dr. Labbok and Ms. Taylor. Together, the three of us discussed findings and possible
explanations. Ms. Taylor and I presented the findings back to the Breastfeeding
Taskforces at each hospital. Together we participated in the member checking with the
Taskforces to discuss the findings and develop explanations that incorporated feedback
from the taskforces.
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(1) CGBI/BFHC intervention components to support Step implementation; (2) contextual
factors influencing Step implementation; and (3) the interaction of CGBI/BFHC
intervention components with contextual factors. Data from the key informant interviews
were used to identify factors related to project implementation. The same procedures for
developing codes (this time related to factors influencing change as opposed to Step
practice), coding the interviews, and analyzing the data previously described for
assessing Step practice were followed to identify factors influencing Step
implementation. The codebook used is presented in Appendix A.2.
A document review of CGBI/BFHC internal documents, training materials,
meeting minutes, and site-visit meeting minutes was conducted to identify additional
factors that might influence Step implementation not identified in the key informant
interviews.33
Findings from the qualitative interviews and document review were used to
develop a list of case-specific factors with substantial likelihood of influencing Step
implementation. These findings were presented back to the Breastfeeding Taskforce at
each hospital, as part of the iterative process outlined in the intervention description.34

33

I conducted the document review of CGBI/BFHC internal documents, training
materials, meeting minutes, and site-visit meeting minutes. I presented the results of this
review to Ms. Taylor, as project director, and Dr. Labbok. Dr. Labbok supervised.
34

I triangulated the results from these two qualitative approaches (document review and
key informant interviews) to develop the list of factors. I presented these factors to Ms.
Taylor and Dr. Labbok. Dr. Labbok supervised.
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Ethical Considerations
All data collection strategies and instruments were reviewed and approved by the
UNC-Chapel Hill Institutional Review Board (IRB) and the IRBs at participating
hospitals where such IRBs existed.
Interviewers obtained written informed consent from respondents before
conducting interviews. Respondents had the option to turn off the recorder or terminate
the interview at any point. The team maintained confidentiality by conducting the
interviews in a private room and deleting all personal-identifiers from interview
transcripts.
Some hospital IRBs prohibited CGBI from directly administering the Carolina BKAP to hospital staff members either in-person or by distributing the Carolina B-KAP
directly to staff members’ email addresses. Hospital IRB approval stated CGBI may only
administer the Carolina B-KAP either via an untraceable URL-address provided to
hospital staff by the site coordinator or by placing untraceable paper versions of the
Carolina B-KAP in common areas for staff to anonymously fill out. CGBI followed these
requirements providing site contacts with both a URL-address for the survey and paper
copies with envelopes for each survey and large, self-addressed, stamped envelopes for
submission to CGBI. Response rates and sample characteristics for the Carolina B-KAP
at baseline and post intervention assessments are presented in Table 3.4.

Results
Support Provided / Strategies Implemented at Hospitals
Table 3.3 displays a summary of CGBI inputs at each hospital. The specific
support provided at each hospital included the components previously outlined with some
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minor variations across hospitals; these variations reflected findings from the baseline
assessment. For the training component, Hospital A requested a “Train-the-Trainer”
approach where a select group of nursing staff would receive an 18 hour course on how
to train their colleagues to provide breastfeeding support. Hospital B requested a training
approach where all mother-baby nursing staff would attend a mandatory, four-hour
training on best practices in breastfeeding support. Hospital C chose to require that all
nursing staff receive 18 hours of breastfeeding support training. Although all hospitals
received guidance on forming Breastfeeding Taskforces, only Hospital C formed a truly
multi-disciplinary taskforce before second-round assessment. Hospital A formed a
Breastfeeding Taskforce consisting of nurse managers and IBCLCs. Hospital B formed a
small group wherein one individual did the majority of the work with others serving in
support roles and as advocates for the project.
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Table 3.3.

Breastfeeding Friendly Healthcare facility-level and region-level intervention components
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Strategies Used by CGBI Staff at Project Hospitals
Support Formation of Task Force
On-Site Visit / Strategic Planning
Data Collection for Baseline
Present Results from Comprehensive Report
Policy Analysis and Review
Training: Train the Trainer
Training: Mother Baby Nurse Training
Follow-up Phone Support
Step 10 Support
Strategies Used by CGBI Staff at the EnvironmentalLevel
Training: State-wide physician trainings
State Stakeholders meeting

A
Phase 1

B
Phase 1

C
Phase 1

♦
♦
♦
♦
♦
♦

♦
♦
♦
♦
♦

♦
♦
♦
♦
♦

♦
♦

♦
♦
♦

♦
♦

♦
♦

♦
♦

♦
♦

D
Phase 2

E
Phase 2

F
Phase 2

♦
♦

♦
♦

♦
♦

♦
♦

♦
♦

♦
♦

Project Impact
Carolina B-KAP Respondents. The Carolina B-KAP was administered to nursing
staff members, mid-level providers, and physicians at baseline and second-round
assessments. Sample characteristics are presented in Table 3.4.

Table 3.4.
Carolina B-KAP analytic sample characteristics for baseline
assessment (2009) and second-round assessment (2010)

Response Rate
Female
Race / Ethnicity
White
Black
Latino
Other
Profession
Registered Nurse
Nurse Practitioner
Certified Nurse Midwife
Pediatrician
OB/GYN
Family Physician
Lactation
Hospital Unit
Labor and Delivery
Labor Delivery Recovery Postpartum
Mother Baby
Pediatrics: Nurse
Obstetrics: Nurse
Obstetrics: Provider
Pediatrics: Provider
Lactation

Percentage
2009
(n=168)
27.5
95.4

Percentage
2010
(n=208)
32.4
96.2

84.0
8.4
0.0
7.6

86.1
5.8
3.4
4.8

75.0
0.6
2.4
10.7
3.6
3.6
4.2

83.3
0.0
1.0
6.2
3.8
1.4
4.3

30.4
3.0
31.0
8.9
1.8
6.0
14.9
4.2

13.4
16.3
48.8
3.3
1.4
4.8
7.7
4.3

Changes in Breastfeeding Rates. The facility level breastfeeding rates in Phase 1
hospitals and Phase 2 hospitals are presented in Table 3.5. Phase 1 hospitals had an
improvement from baseline to second-round assessment on both ABF and EBF rates
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while Phase 2 hospitals had a decrease in both rates. The increase in ABF rates
approached significance in Hospital A. EBF rates increased significantly in Hospital B.
The decrease in ABF rates was significant at Hospital E.
Changes in Step Practice: Quantitative Data. Tables 3.6 through 3.9 present the
changes in Step practice. Step 6 (No supplementation of breastfed infants) improved for
Phase 1 hospitals on all three instruments and decreased for Phase 2 hospitals across all
three instruments. Step 2 (Training) improved on the mPINC and SAT for Phase 1
hospitals while the same two instruments indicated a decrease for Phase 2 hospitals.
Step 8 (Hunger Cues) did not change for either Phase 1 or Phase 2 hospitals on any
instrument (Carolina B-KAP, SAT, nor mPINC). Steps 2 (Training), 3 (Prenatal
Education), 4 (Skin-to-Skin), 5 (Show Breastfeeding Techniques), and 9 (No Artificial
Nipples) experienced no change on the Carolina B-KAP in either Phase 1 or Phase 2
hospitals. A positive change associated with CGBI/BFHC was observed on both facilitylevel instruments for Steps 1 (Policy), 2 (Training) 5 (Show Breastfeeding Techniques),
6 (No supplementation of breastfed infants), and 10 (Post-discharge Support).
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Table 3.5.
Facility-level breastfeeding rates at baseline assessment
(2009) and second-round assessment (2010).
Facility
Letter
Phase 1 Hospitals (Received intervention)

2009 Rate
(90% CI)

63.9
(61.0 , 66.9)
A
27.0
Exclusive Breastfeeding rate
(24.3 , 39.8)
44.0
Any Breastfeeding Rate
(39.8 , 48.3)
B
16.8
Exclusive Breastfeeding rate
(13.6 , 20.1)
87.4
Any Breastfeeding Rate
(84.2 , 90.5)
C
51.2
Exclusive Breastfeeding rate
(46.4 , 55.9)
Phase 2 Hospitals (Controls—Did not receive intervention)
66.0
Any Breastfeeding Rate
(61.9 , 70.1)
D
57.0
Exclusive Breastfeeding rate
(52.7 , 61.3)
52.3
Any Breastfeeding Rate
(47.5 , 57.0)
E
18.7
Exclusive Breastfeeding rate
(15.0 , 22.4)
54.9
Any Breastfeeding Rate
(49.0 , 60.7)
F
13.6
Exclusive Breastfeeding rate
(9.6 , 17.6)
Any Breastfeeding Rate
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2010 Rate
(90% CI)
69.6
(66.7 , 72.6)
34.2
(31.1 , 37.3)
49.6
(44.8 , 54.5)
24.4
(20.2 , 28.5)
86.0
(82.7 , 89.3)
55.0
(50.3 , 59.7)
65.0
(60.9 , 69.1)
50.0
(45.7 , 54.3)
41.6
(36.2 , 47.0)
14.2
(10.4 , 18.0)
52.1
(46.0 , 58.2)
12.7
(8.6 , 16.8)

Table 3.6.
Changes in outcome measures from baseline (2009) to post first round intervention (2010):
Step Scores from the Carolina B-KAP based on individual responses
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Any Breastfeeding RateH
Exclusive Breastfeeding RateI
Knowledge ScoreJ
Attitude ConstructK
Step 2 (Training)
Step 3 (Prenatal Education)
Step 4 (Skin-to-Skin)
Step 5 (Show Breastfeeding
Techniques)
Step 6 (No Supplementation)*
Step 7 (Room-in)
Step 8 (Hunger Cues)
Step 9 (No Artificial Nipples)
A

Change Associated
With CGBI/BFHCA
8.1
10.3
-0.4
0.3
0.8
7.8
6.2
-17.5
17.8*
-9.5
-17.0
18.8

2009B
65.1
31.7
5.3
5.2
82.4
92.7
49.7
65.8
71.9
47.8
71.5
58.6

Phase 1
2010C ChangeD
68.4
3.3
37.9
6.2
5.3
0.0
5.3
0.1
82.4
-0.1
93.0
0.2
50.9
1.3
52.6
75.6
57.3
65.9
68.4

-13.2
3.8
9.6
-5.6
9.8

2009E
57.7
29.8
4.5
5.1
78.4
91.3
34.9
68.9
76.6
51.1
77.8
54.8

Phase 2
2010F ChangeG
52.9
-4.8
25.6
-4.1
4.9
0.4
4.9
-0.2
77.6
-0.8
83.6
-7.6
29.9
-5.0
73.2
62.6
70.2
89.3
45.8

4.3
-14.0
19.1
11.4
-9.0

The difference-in-differences estimator δ2 from Eq. 3-1: Step Score = α + β1Phase1 + δ1Year2010 + δ2Phase1*Year2010. This
estimator corresponds to the difference between Phase 1 Change and Phase 2 Change: δ1 + δ2 – δ1 (see notes D and F below).
B
Calculated as: Baseline (2009) Step Score for Phase 1 hospitals= α + β1.
C
Calculated as: Second-Round (2010) Step Score for Phase 1 hospitals = α + β1 + δ1 + δ2.
D
Calculated as: Change in Step Score for Phase 1 = (α + β1 + δ1 + δ2) - (α + β1)= δ1 + δ2.
E
Calculated as: Baseline (2009) Step Score for Phase 2 hospitals= α.
F
Calculated as: Second-Round (2010) Step Score for Phase 2 hospitals = α + δ1
G
Calculated as: Change in Step Score for Phase 2 = (α + δ1) - (α) = δ1
H
Any Breastfeeding Rate defined as any documentation of a breastfeeding episode during the hospital stay; data obtained from
patient chart review.
I
Exclusive breastfeeding rate defined as any breastfeeding plus no documentation of formula use during the hospital stay; data
obtained from patient chart review.
J
Knoweldge Score calculated as the number of knowledge questions Carolina B-KAP respondents correctly answered; both
Phase-averages and hospital-averages are presented.
K
Attitude Construct calculated as the mean of Carolina B-KAP items measuring respondents’ attitudes towards breastfeeding
and providing breastfeeding support.
* Denotes a significant change in individual-level responses at the .05-level.

Table 3.7.
Changes in outcome measures from baseline (2009) to post first round intervention (2010):
Step Scores from the facility-level CDC Maternity Practices in Infant Nutrition and Care
Change Associated
With CGBI/BFHCA

2009

Phase 1
2010 ChangeB

2009

Phase 2
2010 ChangeB
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Breastfeeding Rates
Any Breastfeeding RateC
8.1
65.1
68.4
3.3
57.7
52.9
-4.8
D
Exclusive Breastfeeding Rate
10.3
31.7
37.9
6.2
29.8
25.6
-4.1
CDC Maternity Practices in Infant Nutrition and Care
85.8
-11.7
82.5
60.8
-21.7
Step 1 (Policy)
10.0
97.5
Step 2 (Training)
40.5
60.4
79.6
19.2
61.3
40.0
-21.3
Step 3 (Prenatal Education)
0.0 100.0 100.0
0.0 100.0 100.0
0.0
Step 4 (Skin-to-Skin)
12.9
52.7
62.4
9.8
35.3
32.2
-3.1
Step 5 (Show Breastfeeding Techniques)
5.8 100.0
72.8
-27.3 100.0
66.9
-33.1
Step 6 (No Supplementation)
26.1
46.7
62.8
16.1
43.3
33.3
-10.0
Step 7 (Room-in)
-10.6
56.3
47.5
-8.8
64.0
65.8
1.8
Step 8 (Hunger Cues)
0.0
90.0
86.7
-3.3
90.0
86.7
-3.3
Step 9 (No Artificial Nipples)
0.0
66.7
66.7
0.0
43.3
43.3
0.0
Step 10 (Post discharge support)
46.6
40.0
48.3
8.3
78.3
40.0
-38.3
A
Change associated with CGBI/BFHC estimated by subtracting the Change in Phase 2 (from 2009 to 2010) from the
Change in Phase 1 (from 2009 to 2010).
B
Calculated by subtracting the 2009 Step Score from the 2010 Step Score.
C
Any Breastfeeding Rate defined as any documentation of a breastfeeding episode during the hospital stay; data
obtained from patient chart review.
D
Exclusive breastfeeding rate defined as any breastfeeding plus no documentation of formula use during the hospital
stay; data obtained from patient chart review.

Table 3.8.
Changes in outcome measures from baseline (2009) to post first round intervention (2010):
Step Scores from the facility-level Baby-Friendly USA Self-Appraisal Tool
Change Associated
With CGBI/BFHCA

2009

Phase 1
2010 ChangeB

2009

Phase 2
2010 ChangeB

75

Breastfeeding Rates
Any Breastfeeding RateC
8.1
65.1
68.4
3.3
57.7
52.9
-4.8
D
Exclusive Breastfeeding Rate
10.3
31.7
37.9
6.2
29.8
25.6
-4.1
Baby-Friendly USA Self-Appraisal Tool
46.7
0.0
40.0
26.7
-13.3
Step 1 (Policy)
46.7
13.3
Step 2 (Training)
72.2
83.3
11.1
66.7
38.9
-27.8
38.9
Step 3 (Prenatal Education)
71.4
79.0
7.6
38.1
61.0
22.9
-15.3
Step 4 (Skin-to-Skin)
83.3
83.3
0.0
58.3
58.3
0.0
0.0
Step 5 (Show Breastfeeding Techniques)
94.4
94.4
0.0
88.9
83.3
-5.6
5.6
Step 6 (No Supplementation)
33.3
46.7
13.3
20.0
13.3
-6.7
20.0
Step 7 (Room-in)
66.7
66.7
0.0
88.9
55.6
-33.3
33.3
Step 8 (Hunger Cues)
0.0 100.0 100.0
0.0
0.0 100.0 100.0
Step 9 (No Artificial Nipples)
58.3
50.0
-8.3
41.7
41.7
0.0
-8.3
Step 10 (Post discharge support)
80.0
80.0
0.0
80.0
73.3
-6.7
6.7
A
Change associated with CGBI/BFHC estimated by subtracting the Change in Phase 2 (from 2009 to 2010) from the
Change in Phase 1 (from 2009 to 2010).
B
Calculated by subtracting the 2009 Step Score from the 2010 Step Score.
C
Any Breastfeeding Rate defined as any documentation of a breastfeeding episode during the hospital stay; data
obtained from patient chart review.
D
Exclusive breastfeeding rate defined as any breastfeeding plus no documentation of formula use during the hospital
stay; data obtained from patient chart review.

Table 3.9.
Changes in outcome measures from baseline (2009) to post first round intervention (2010):
Steps with a change associated with CGBI/BFHC greater than or equal to five on both facility-level
instruments (the Baby-Friendly USA Self-Appraisal Tool and the CDC Maternity Practices in
Infant Nutrition and Care
Baby-Friendly USA Self-Appraisal
Tool:
Change associated with
CGBI/BFHCA

CDC Maternity Practices in Infant
Nutrition and Care:
Change associated with
CGBI/BFHCA
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Any Breastfeeding RateB
8.1
8.1
C
Exclusive Breastfeeding Rate
10.3
10.3
Step 1 (Policy)
10.0
13.3
Step 2 (Training)
40.5
38.9
Step 3 (Prenatal Education)
0.0
-15.3
Step 4 (Skin-to-Skin)
12.9
0.0
Step 5 (Show Breastfeeding
Techniques)
5.8
5.6
Step 6 (No Supplementation)*
26.1
20.0
Step 7 (Room-in)
-10.6
33.3
Step 8 (Hunger Cues)
0.0
0.0
Step 9 (No Artificial Nipples)
0.0
-8.3
Step 10 (Post discharge support)
46.6
6.7
A
Change associated with CGBI/BFHC estimated by subtracting the Change in Phase 2 (from 2009 to 2010) from the
Change in Phase 1 (from 2009 to 2010).
B
Any Breastfeeding Rate defined as any documentation of a breastfeeding episode during the hospital stay; data
obtained from patient chart review.
C
Exclusive breastfeeding rate defined as any breastfeeding plus no documentation of formula use during the hospital
stay; data obtained from patient chart review.
*Denotes Step with a statistically significant change associated with CGBI/BFHC on the individual-level Carolina BKAP (p<0.05)
Bold indicates a positive change in Step Score associated with CGBI/BFHC greater than or equal to five on both
facility-level instruments.

Changes in Step Practice: Qualitative Data. Data from key informant interviews
conducted at baseline (n=25) and second-round assessment (n=28) indicated that among
Phase 1 hospitals, there was little change in Steps 1 (Policy), 3 (Prenatal Education),
7 (Room-in), 9 (No Artificial Nipples), or 10 (Post Discharge Support). The exception
was Hospital C where key informants reported improvements for Steps 1 (Policy) and
7 (Room-in). Phase 1 hospitals reported improvements on Steps 2 (Training), 4 (Skin-toSkin), 5 (Show Breastfeeding Techniques), 6 (No Supplementation), and 8 (Hunger
Cues). The exception was Hospital A, which reported no change on Steps 2 (Training)
and 6 (No Supplementation). Key informants from Phase 2 hospitals reported that the
practice of all Steps remained unchanged. The exception was Hospital E where key
informants reported slight improvements in Step 4 (Skin-to-Skin).

Factors Influencing Implementation Success
Research staff identified several factors that influenced, either positively or
negatively, Step implementation in Phase 1 hospitals. These qualitative data were
collected using the semi-structured interview guide developed to assess project impact;
this guide is presented in Appendix B.4. The factors are presented in Table 3.10.
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Table 3.10.

Factors influencing implementation of the Ten Steps to Successful Breastfeeding.
A
Phase 1
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State and National Contextual Factors
Perinatal Quality Collaborative of North Carolina
Joint Commission Maternity Care Measure: Exclusive Human Milk Feeding
Hospital-Level Contextual Factors (Review of meeting notes)B
Leadership and administration support
Strong staff involvement in change initiatives
Prior work towards achieving Baby-Friendly USA Designation
Intent on pursuing Baby-Friendly USA Designation
Project-Related Factors/Suggestions Supporting Change Identified by Key InformantsA
On-going and direct support from project staff
Training format used a “hands-on” approach
Seeing the evidence supporting the Ten Steps
Being part of a “state-wide” project
Trainer’s personality
Regular and recurring task force meetings
Informed consent for supplementing breastfed infants
Regular In-services
Project-Related Factors/Suggestions Supporting Change Identified at Strategic Planning Sessions B
Learning Global Criteria for each Step
Regularly seeing hospital-level breastfeeding data
Barriers to Implementation Identified by Key InformantsA
Incorrect perception about the Ten Steps
Paying for formula
Physician cannot attend training due to scheduling
Lack of communication about project
+ Denotes a contextual factor had a positive impact on Step implementation.
- Denotes a contextual factor had a negative impact on Step implementation.
♦ Denotes factor present for a specific hospital.
A
Data collected using the Second-Round Assessment Interview Guide presented in Appendix B.4. (n=28)
B
Data collected from review of CGBI BFHC internal documents and meeting notes.

B
Phase 1

+
+
+
+

-

♦
♦

C
Phase 1

♦
♦
♦
♦
♦

♦
♦
♦
♦
♦
♦

♦
♦

♦
♦

♦
♦

♦
♦

♦
♦
♦
♦

♦
♦

♦

State and National Contextual Factors. On the national level, the Joint
Commission introduced the Perinatal Care Performance Measure “Exclusive Breast Milk
Feeding” (PC-05) [58, 93]. This measure calls for hospitals to collect and monitor
facility-level exclusive breastfeeding rates. In addition, there have been several nationallevel calls for hospitals to provide evidence-based breastfeeding care; e.g., the new
Healthy People 2020 goals call for improved hospital-based lactation support, the US
Surgeon General released a call to action to support breastfeeding, and the Obama
administration’s call to improve breastfeeding support in the White House Task Force on
Childhood Obesity [12, 59, 94].

Hospital Contextual Factors. Several hospital-level contextual factors interacted
with CGBI/BFHC support, both positively and negatively, to influence Step
implementation. Hospital leadership and administration at Hospital C strongly supported
efforts to implement the Ten Steps. This support was largely absent in the other two
hospitals. Both Hospitals A and C have cultural climates and histories of involving staff
in change initiatives. CGBI/BFHC did not actively and significantly involve staff
members during the first round intervention in Hospital A; this led to staff members not
taking ownership for this change effort and ultimately limited Step implementation.
However, this climate was capitalized on in Hospital C, which resulted in increased
implementation success. Finally, Hospital C had been working on implementing the
Steps before CGBI/BFHC and was intent on pursuing Baby-Friendly Designation at the
start of the project. Both of these factors resulted in Hospital C entering the project with
considerable forward momentum with regard to implementing the Steps as compared
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with the other Phase 1 hospitals and Phase 2 hospitals. CGBI also had an ongoing
working partnership with Hospital C before the start of the CGBI/BFHC.

Project-Related Factors/Suggestions Supporting Change. An on-sight strategic
planning session was conducted at each Phase 1 hospital following the baseline
assessment. During these strategic planning sessions at each hospital, a description of
each Step was provided to the Breastfeeding Taskforce based on the Global Criteria. The
taskforces at each hospital said during the planning sessions that learning how their staff
performed on measurement of each Step included helped them understand both what they
needed to improve and what they were already doing well.
Key informants from all three of the Phase 1 hospitals identified having access to
ongoing and direct support from CGBI/BFHC project staff as positively impacting Step
implementation. Key informants said knowing they had access to support from
CGBI/BFHC staff gave them confidence and improved morale regarding implementing
the changes necessary to implement the Steps. Key informants from Hospitals B and C
identified (a) the hands-on approach used during the training and (b) seeing the evidence
for the Steps as positively influencing Step implementation. After the trainings, nursing
staff said they were more likely to offer breastfeeding support because they now had the
skills to do so. Key informants from Hospitals B and C said that seeing the evidence
supporting the Steps had a positive impact on Step implementation. At baseline
assessment, nursing staff members’ acknowledged that breastfeeding was important but
also stated that providing breastfeeding support was not as important as other maternity
care practices; at the second-round assessment, nursing staff members from Hospitals B
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and C stated that seeing the evidence for the Steps demonstrated to them the importance
of Ten Step practices and increased their commitment to practicing the Steps. Key
informants from both Hospitals A and B identified that being part of a state-wide project
increased staff members’ morale towards overcoming challenges associated with
implementing the Ten Steps.
Three factors facilitating implementation identified through key informant
interviews were unique to Hospital C: (1) regular and recurring Taskforce meetings;
(2) implementing informed consent for supplementing breastfed infants (not implemented
in other hospitals); and (3) having regular “in-service trainings” (on-the-job training) for
breastfeeding support. The “in-service trainings” and Taskforce meetings served to keep
the change initiative at the forefront of staff members’ awareness and to keep the forward
momentum moving. Key informants explained that implementing informed consent
procedures for supplementing exclusively breastfed infants served to mitigate staff
member promotion of formula supplementation. One key informant, however, stated that
some nursing staff members as well as some patients did not agree with the practice of
obtaining informed consent for supplementation.
The Breastfeeding Taskforces at each hospital said during the second-round
assessment that regularly seeing hospital-level breastfeeding data also facilitated
adherence to the Steps. Seeing the hospital-level breastfeeding data served three
purposes. First, before CGBI/BFHC the hospitals did not have a system in place to
readily ascertain breastfeeding rates. In response to CGBI/BFHC suggestion that the
Breastfeeding Taskforce collect and present monthly and quarterly breastfeeding rates,
hospitals developed systems to gather these data. Second, reviewing the hospital-level
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breastfeeding data provided the Breastfeeding Taskforce with an accurate assessment and
feedback reflecting their success (or lack of success) in providing adequate breastfeeding
support. Third, presenting nursing staff members with the breastfeeding data on a regular
basis motivates staff members to provide more breastfeeding supportive care. As one
member stated, “no one wants to see the numbers go down.”

Barriers to Implementation. Key informants from all three Phase 1 hospitals
reported two barriers to successful implementation of the Steps at the second-round
assessment: (1) an incorrect perception among nursing staff members and providers about
the Steps and (2) having to pay for formula. Key informants explained that even after
training, some staff members retained an inaccurate perception of the Ten Steps—
thinking that the Ten Steps ‘forced’ moms into breastfeeding. Key informants also
explained that the difficulty of implementing the requirement to pay for infant formula,
described in the Global Criteria for Step 6 (No Supplementation), caused some
administrators to lose commitment to implement any of the Steps, which led to
diminished support for staff. CGBI/BFHC overcame this barrier by emphasizing that the
hospitals focus on implementing other Steps, “low-hanging fruit”, and leaving that
requirement for later (that is, after the other Steps are well in place and breastfeeding
rates had increased).
Other barriers were identified at some, but not all, of Phase 1 hospitals. Physician
key informants from Hospital B stated that they did not attend trainings because either
their schedules prevented them from actively participating and attending the statewide
physician trainings or information about the physician trainings was not communicated to
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them. Finally, key informants from Hospital A reported that poor communication of
project goals within the facility created a barrier to moving forward with the project.

Discussion
A review of the current literature focused on implementing the Ten Steps
suggested two main limitations. First, they are limited to hospitals seeking Baby-Friendly
USA Designation and as such have limited applicability to hospitals not seeking
Designation. Second, the studies are single-case studies with limited ability to explore
how implementation experiences may vary [34, 41-44]. This study addressed these two
limitations by exploring the outcomes of a multi-site intervention supporting the
implementation of the Steps; the study (a) examined the experiences of hospitals with
varying interest in pursuing Designation and (b) studied the implementation processes
and experiences across hospitals to identify how implementation strategies may vary
across facilities.

Outcome Measures: Breastfeeding Rates, Carolina B-KAP Scores and Step Scores
It was not expected that, at the end of the second-round assessment, no significant
change was observed in the knowledge, attitude, and many of the practice scores
measured by the Carolina B-KAP. The only Step with a significant change on the
Carolina B-KAP was Step 6 (No Supplementation). This observation is more surprising
given that (a) an associated change in both any and exclusive breastfeeding rates was
observed in Phase 1 hospitals and (b) a large change was observed in Step 2 (Training)
Scores on both the CDC mPINC and the Baby-Friendly USA SAT in Phase 1 hospitals.
The positive change in Step 2 (Training) scores on these two facility-level instruments
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further lead to the expectation of a positive associated change in the Carolina B-KAP
knowledge scores; this was not observed.
There are two possible explanations for this. First, the project design did not
include a panel survey; that is, it was not feasible, nor was it part of the original study
design, to administer the Carolina B-KAP to the same set of individuals and then link
their responses from baseline to second-round assessment. The Carolina B-KAP was
administered as a repeated cross-sectional survey. It is likely that a different sample
answered the survey at baseline as compared to second-round assessment due to staff
changes, level of commitment, and Hawthorne Effect. However, the response rates,
racial/ethnic distributions, and professional distributions were comparable between the
two years. The data were weighted to reflect the actual distribution of hospital nursing
staff. Finally, the aim of the Carolina B-KAP was to take a “snap shot” of current staff
members’ knowledge, attitudes, and practices related to breastfeeding support. Since
hospitals can have staff turnover, a repeated cross section was chosen to obtain this “snap
shot.”
A second reason that there were increases in both breastfeeding rates despite no
change in knowledge scores may be that the knowledge questions were a proxy measure
of staff members’ knowledge vis-à-vis providing breastfeeding support. An item analysis
of the knowledge questions (to be published later in a separate paper) revealed that some
of the knowledge questions did not discriminate well between high-performing
respondents and low-performing respondents. A more discriminating knowledge
assessment tool may be needed to capture the change in knowledge resulting from
CGBI/BFHC trainings. This was not expected since these items were taken from widely-
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used training materials. Additionally, the knowledge section may not contain a sufficient
number of items to measure a change in knowledge resulting from the trainings. Further
research is needed to develop tools to assess nursing staff members’ and healthcare
providers’ knowledge related to providing breastfeeding support that can be administered
in facilities working on Step implementation.
On the two facility level instruments (i.e., the mPINC and the Self-Appraisal
Tool), a positive change was observed for some of the Steps; specifically Steps 1
(Policy), 2 (Training), 5 (Showing Breastfeeding Techniques), 6 (No Supplementation),
and 10 (Post Discharge Support). The largest change associated with the interventions
was on Step 2 (Training). Although the increased trainings in Phase 1 hospitals did not
result in improved knowledge scores (as previously discussed), the trainings may have
contributed to improved awareness and culture change among nursing staff members.
This would lead to improved breastfeeding support, and ultimately, improved
breastfeeding rates. This cultural/awareness shift may be a contributing reason for the
increased breastfeeding rates observed in Phase 1 hospitals, as compared to the Phase 2
hospitals, which did not receive the trainings.

Importance of Hospital Readiness Levels
Experts on organizational change state that a possible reason some change
initiatives experience limited to no success is that the organization did not possess
sufficient base-line readiness levels to achieve change and/or the change initiative did not
successfully raise readiness levels before implementing the change effort [69, 95]. The
results illustrated the importance of addressing hospital-specific levels of organizational
readiness to change. The differing readiness levels are demonstrated by a variety of
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issues: varying and inconsistent support of hospitals’ leadership, continuing perception
among some staff members that the Ten Steps ‘forces’ women to breastfeed, and lack of
physicians’ attendance at the statewide physicians trainings (see Chapter 2 of this
dissertation for a more complete discussion of factors that may influence organizational
readiness to implement the Ten Steps).
For example, CGBI/BFHC had varying success in garnering support from
hospital leadership for the project. In Hospital C, hospital leadership demonstrated strong
support for the project while leadership at Hospitals A and B demonstrated limited
support. This was likely due to the varying levels of access CGBI/BFHC staff had at the
different hospitals and the length of time each hospital had been working on the Steps
(Hospital C has been working on the Steps for a number of years while the other two
began to focus on the Steps at the start of the project). Chapter 2 in this dissertation
discusses the relationship between hospital leadership and/or management with readiness
to implement the Steps.
Another example that illustrates the importance of addressing the dimensions of
readiness is the low attendance at the physicians’ trainings. Key informants said low
attendance at the physician trainings was because the trainings did not fit physicians’
schedules or because physicians did not know about the trainings. CGBI/BFHC internal
documents demonstrated (a) that physicians at Phase 1 hospitals were actively engaged in
determining the times and locations for the trainings that would be most favorable for
physicians, (b) that they received numerous fliers and telephone calls to inform them
about the trainings, (c) that they were provided scholarships to defray the costs associated
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with attending the trainings, and (d) that they were given continuing education credits for
the trainings.
Taking the activities of CGBI/BFHC into consideration, a second possible
explanation for low attendance may be that physicians possessed low commitment
towards providing the support outlined in the Steps and towards receiving training on
providing breastfeeding support. This explanation seems to be corroborated by the
findings in Chapter 2 of this dissertation where key informants discuss providers’ lack of
commitment for implementing the Steps and that this lack of commitment may be a
barrier to successful implementation. Physicians’ commitment may also be impacted by
the belief that they already posses sufficient training to address breastfeeding issues.
Both of these explanations are corroborated by data from physicians’
surveys [96]. Physicians in 2004 as compared to 1995 reported the belief that the benefits
of breastfeeding outweighed any potential difficulties or inconvenience (possible
evidence for lower commitment) and physicians reported high levels of confidence
towards providing breastfeeding supportive care (possible evidence that physicians lack
the felt need to attend trainings) [96]. The data presented here in Chapter 3 suggest that
inviting physicians to a statewide physician training may not be sufficient to overcome
this lack of commitment. An approach that targets physicians more directly, such as
during hospital morbidity and mortality meetings, during departmental or individual
practice meetings, or through “lunch-and-learns” at physicians’ offices may be needed.35
A strategic and targeted effort is needed to address and improve readiness levels
in future work with hospitals. Targeted research is needed to explore what activities
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would increase readiness and to codify strategies for improving readiness levels (that is,
improving collective commitment and collective efficacy) for implementing the Ten
Steps.

Importance of Hospital Context
The cross-case analyses further highlighted the importance of targeting the
intervention to address and capitalize on hospital-specific culture. For example, both
Hospitals A and C had a strong institutional culture wherein nursing staff members and
providers were actively involved in change initiatives. While CGBI/BFHC utilized this
cultural trait at Hospital C where a variety of staff were involved in the change initiative,
the same was not true at Hospital A. At Hospital A, neither a significant portion of the
nursing staff members nor the providers were involved in the project. Staff members and
providers at Hospital A reported that this lack of involvement contributed to the limited
change that was observed.

Implementation of the Steps Takes Time
Finally, the results from this study demonstrate that successfully implementing
the Steps and/or pursuing Baby-Friendly Designation is a process that requires time.
Hospital C had spent several years before the start of this project working towards
implementing breastfeeding-supportive care, while the other two hospitals had spent
considerably less time on these efforts. Only Hospital C intended to pursue Designation,
the other two Phase 1 hospitals only sought to improve quality of care by implementing
35

This strategy was implemented during the second-round intervention in Phase 2
hospitals.
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some, but not all, of the Steps. The study’s findings where only Hospital C was able to
successfully implement several of the project strategies (e.g., creating a multi-disciplinary
Task Force, holding regular and recurring Task Force meetings, implementing informed
consent for supplementing breastfed infants, and holding regular “in-service trainings”)
suggests that many of actions needed to realize change require considerable pre-work. In
fact, Hospital C had spent years working towards building the momentum that resulted in
their ability to implement these strategies.
This does not suggest that progress towards implementing the Steps cannot be
attained without substantial pre-work. The other Phase 1 hospitals, both of which were
relatively new to the process of implementing the Steps, observed improvements related
to breastfeeding support: Phase 1 hospitals experienced a decrease in formula
supplementation (Step 6), made improvements to their polices as they relate to
breastfeeding (Step 1), and likely saw improvements in showing mothers how to
breastfeed and maintain lactation (Step 5). Phase 1 hospitals experienced improvements
in their facility-level breastfeeding rates. Focused and targeted efforts, such as those
highlighted in Table 3.5, appear to result in both improved breastfeeding support and
improved breastfeeding rates, regardless of 1) a hospital’s readiness levels to implement
the Steps, 2) its progress in the process of implementing the Steps, and 3) its intention to
pursue Designation or improve quality of care by implementing some of the Steps.

Limitations and Strengths
This study has several limitations and strengths that are worth discussing. First, a
discussion of the study’s limitations is provided. This is followed by a discussion of the
study’s strengths.
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Limitations regarding generalizability. First, this study has limited
generalizability. The hospitals participating in the research study of CGBI/BFHC had, as
a selection criteria, some intent to implement some to all of the practices described in the
Ten Steps and nursing management who were, to varying degrees, aware of the Ten
Steps. These findings may not generalize to hospitals that have not considered whether or
not to implement the Steps or to hospitals whose leadership is unaware of the Ten Steps
altogether. The experiences of these hospitals may not generalize to hospitals outside of
North Carolina. While the hospitals were selected to reflect the various types of facilities
in the state, these facilities may or may not be the same as hospitals outside North
Carolina. However, the number of hospitals and their various characteristics (e.g., size,
location, and progress towards implementing the Steps) do allow this study to inform
implementation efforts in variety of hospital settings. This study is also among the first to
study the implementation process in the South, a region in the US with lower
breastfeeding rates and less hospital-based breastfeeding support overall [11, 64].

Limitations regarding study design. Second, the study has limitations in terms of
its study design. While the quasi-experimental design allows for comparison between
hospitals in different intervention groups over time, CGBI/BFHC’s limited ability to
match and randomly assignment the small number of hospitals limits causal inference in
terms of any observed “treatment effects” [87].
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Limitations regarding the Carolina B-KAP instrument. Third, this study has
limitations regarding the actual Carolina B-KAP instrument. Questions in the Carolina BKAP were taken from previously administered surveys [89-91]; it was anticipated that the
Carolina B-KAP would be a valid and reliable instrument for measuring nursing staff
members’ and healthcare providers’ knowledge, attitudes, and practices related to the Ten
Steps. Ideally, the Carolina B-KAP would have been pilot-tested with a sample of
respondents large enough to allow a validation and reliability study of the instrument’s
properties before the start of CGBI/BFHC. Funding limitations and project timeline
restrictions prevented such an assessment. The findings from the Carolina B-KAP need to
be interpreted with caution.36

Limitations regarding administration of the Carolina B-KAP. Fourth, this study
has limitations in terms of the administration of the Carolina B-KAP. The study design,
operations research, dictated that the surveys were to reflect a snap shot of hospital staff
inputs at different points in time. As such, the study did not include a panel survey since,
for example, hospitals may experience staff turn over, shift changes, or other staffing
changes making it impractical to follow individuals over time. The change observed for
the Step 6 (No Supplementation) Score on the Carolina B-KAP may have been an artifact
36

It is worth nothing that a subsequent exploratory factor analysis (to be presented in
another publication) of the Carolina B-KAP revealed that the instrument possessed
psychometric properties suggesting construct validity vis-à-vis practices supporting
breastfeeding. The study also revealed that two of the knowledge questions performed
poorly in terms of discriminating between high and low performing respondents, that the
instrument also lacked a sufficient set of questions to assess respondents’ knowledge
about their facility’s policies related to breastfeeding (Step 1), and that the instrument
lacked a sufficient set of questions to assess how many respondents actually received
breastfeeding training in the past year (Step 2).
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of who responded to the survey as opposed to an actual change in supplementation.
However, given that both (a) breastfeeding rates improved and (b) Step 6 (No
Supplementation) Scores improved on both the CDC mPINC and the Baby-Friendly SAT
also improved, this seems unlikely. Another result of the baseline and second-round
responses being different may be that observing no change in the other Step Scores was
also an artifact of sampling; that is, although actual knowledge, attitudes, and practice
related to the other Steps improved the fact that different baseline and second-round
respondents differed limits ability to measure this change.
While these two limitations are important, the aim of CGBI/BFHC was to
improve breastfeeding support at the facility level. A repeated cross- section survey, as
was conducted here, does provide an estimate of the facility-level practice of the Steps.

Limitations regarding qualitative methods. Finally, this study has limitations
related to the qualitative methods used to assess CGBI/BFHC. Responses provided by
selected informants may not have reflected the views of staff members and providers at
the facility as a whole; this may be due to an insufficient number of informants at some
hospitals, or inadvertent selection of non-representative informants. As a result,
additional and important concepts may not have been identified. An effort was made to
avoid this by interviewing a variety of respondents at both baseline and second-round
assessment and interviewing until construct saturation.
A second limitation related to the qualitative methods was that the key informants
were aware the interviewers were associated with CGBI/BFHC. Social desirability may
have influenced their responses such that key informants provided explanations they felt
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interviewers wanted to hear. In order to mitigate this limitation, the data from the key
informant interviews were compared to data from the meeting minutes, observations, and
the various quantitative instruments.
Finally, although two coders coded the interviews, both coders were familiar with
the Ten Steps and with the project specifically. An external coder that is unfamiliar with
the Steps and the project may code the interview transcripts differently and produce
different findings. The codebook was developed and inter-rater reliability consensus was
achieved to help limit this possibility. The familiarity of the two coders with the Steps, in
general, and the project, specifically, provided them with the ability to discern those
factors that, from their experience, were important to the success of the project; their
involvement with the project allowed them to identify concepts and themes that may not
have been readily apparent to an outside observer.

Strengths related to study design. The first major strength of this study’s design is
its exploration of multiple hospitals’ experiences with implementing the Ten Steps. This
study design allowed an exploration of how hospital-specific factors interact with
programs to implement the Steps. For example, had CGBI/BFHC been limited to
Hospital C, insights about the outcomes of not maximizing on a hospital’s culture may
have been missed (as seen in Hospital A), an understanding that certain strategies
required considerable pre-work may not have been gained (seen by only Hospital C
implementing several project components), and the likely importance of institutional
culture/awareness may not have been as clearly seen.
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A second strength related to the study design and context is its location: exploring
southern suburban and urban hospitals’ implementation of the Steps. Many previous
studies have been limited to coastal metropolitan areas. This study provides experiences
from southern hospitals that may be applicable to other hospitals’ experiences throughout
the South.

Multiple data collection strategies. The study’s use of several data collection
strategies is a second major strength of this study. Triangulating data from various
sources (i.e., key informant interviews, mPINC, SAT, Carolina B-KAP, document
review, et cetera) provided a comprehensive assessment of breastfeeding support at
participating hospitals. The key informant interviews provided a deeper understanding of
Step practice and implementation processes, the facility-level instruments provided an
over view of large-scale changes resulting from the project, the Carolina B-KAP further
validated the improvements related to Step 6 (No Supplementation), and review of
meeting minutes and internal CGBI/BFHC documents provided contextual
understandings not gained from other sources of data.

Use of organization theory. This study is among the first to use an organizationlevel theory to explore the implementation of the Ten Steps. The theoretical framework
provided a more nuanced of understanding of why different aspects of the project worked
with varying levels of success in each of the hospitals. CGBI/BFHC’s outcomes as they
relate to ORC are poised to inform future Ten Step implementation efforts.
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Conclusion
This study suggests that even partial implementation of the Ten Steps, specifically
Step 6 (No Supplementation) and likely Steps 1 (Policy), 2 (Training), and 5 (Show
Breastfeeding Techniques) may be associated with improved hospital-level breastfeeding
rates. Second, this study demonstrates that although the approach adopted by
CGBI/BFHC resulted in limited success in terms of changes in individual-level nursing
staff member and provider knowledge, attitude, and practices, it may have been
successful due to facility level improvements, change in hospital culture, and ultimately
increased breastfeeding rates. Third, this study provides evidence that organizational
readiness to implement the Steps is important to successfully implementing a change
initiative such as CGBI/BFHC. Finally, the multiple case study approach allowed for an
exploration of how implementation experiences and success may vary among different
settings. The study illustrates that, although pre-work was needed to implement all of the
CGBI/BFHC project strategies, the project’s approach can result in improved
breastfeeding support and breastfeeding rates in facilities regardless of where they are
along the path to full Step implementation.

95

CHAPTER IV: DO PREVALENT MATERNITY PRACTICES SUPPORT
BREASTFEEDING MOTHERS? A DIFFERENT APPROACH TO THE
ISSUE (PAPER 3)
Abstract
Introduction
The Ten Steps to Successful Breastfeeding are recommended as an important part
of optimal maternity care; however, they are not, as yet, prevalent in maternity practices
in the US. The aim of this study is to explore whether, at the national level, maternity
practices that are non-adherent to the recommended Ten Steps serve as a barrier to
breastfeeding mothers achieving breastfeeding duration. This analysis employs a causal
inference approach to study this issue.

Methods
The data for this chapter are from the national Infant Feeding Practices Study II,
which broadens this dissertation beyond North Carolina. The outcome variable of interest
is duration of any breastfeeding (i.e., the mother fed her infant at least some of the time at
the breast on each monthly questionnaire). Propensity scores are estimated to model
exposure to one or more of the Ten Step recommendations. Specifically, exposure is
modeled for 1) care that does not adhere to each Step individually, 2) care that does not
adhere to combinations of two Steps and 3) care that reflects increasing numbers of
Steps. Propensity scores are used to create inverse-probability weights. These weights are
then used with parametric survival analyses to estimate the relationship between exposure

to non-adherent care and breastfeeding duration. Sensitivity analyses assess the findings’
robustness to hidden bias.
Results
Non-adherence to Step 6 (No supplementation of breastfed infants) is individually
related with shorter breastfeeding duration. Care that is non-adherent to both Steps 4
(Breastfeed within 1 to 2 hours after birth) and 9 (No pacifiers) is related to shortest
breastfeeding duration. The evidence supports a dose-response relationship; being
exposed to 6 or 7 Steps is related to the longest median duration (48.8 weeks) followed
by 4 or 5 Steps (39.8 weeks) followed by 2 or 3 Steps (36.4 weeks).

Conclusions
Maternity care, at the national level, that is non-adherent to the Ten Steps serves
as a barrier to the duration of breastfeeding. The barriers are increased when there is nonadherence to specific combinations of Steps. Efforts to increase adherence to specific
Steps and combinations of Steps may help remove barriers to increasing the duration of
breastfeeding
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Introduction
Breastfeeding is associated with numerous health and economic outcomes [1-6,
60]. However, breastfeeding duration rates in the US continue to fall short of
recommendations [11, 86]. Strategically, efforts might more effective in achievement of
national goals if they focused on those actions that support women in achieving
recommended duration. UNICEF and WHO codified a set of health care practices known
as the Ten Steps to Successful Breastfeeding (Table 4.1). These were developed to ensure
that maternity centers provide breastfeeding-supportive care. The practices underlying
each of the Ten Steps are fully described in the Global Criteria [27, 61]. The Ten Steps
have been shown to support breastfeeding initiation, exclusivity, and duration [29, 38, 4547, 62]. The American Academy of Pediatrics endorsed the Steps as optimal maternity
care [63]. Several states have adopted programs to support implementation of subsets of
the Steps; for example, North Carolina adopted a designation program where maternity
facilities receive one star for every two Steps in place [51].
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Table 4.1

Step 1
Step 2
Step 3
Step 4
Step 5
Step 6
Step 7
Step 8
Step 9
Step 10

The Ten Steps to Successful Breastfeeding

Have a written breastfeeding policy that is routinely communicated to all
healthcare staff.
Train all healthcare staff in skills necessary to implement this policy.
Inform all pregnant women about the benefits and management of
breastfeeding.
Help mothers initiate breastfeeding within the first hour of birth.
Show mothers how to breastfeed, and how to maintain lactation even if
they should be separated from their infants.
Give newborn infants no food or drink other than human milk, unless
medically indicated.
Practice rooming-in – that is, allow mothers and infants to remain together
– 24 hours a day.
Encourage breastfeeding on demand.
Give no artificial teats or pacifiers to breastfeeding infants.
Foster the establishment of breastfeeding support groups and refer
mothers to them on discharge from the hospital or clinic.

The prevalence of Step adherence remains low in spite of the evidence for the
Steps and the endorsement and promotion by the American Academy of Pediatrics and
other health organizations [64]; approximately 3% of US maternity facilities have
received designation for practicing all Ten Steps [40]. Data from the Centers for Disease
Control (CDC) Maternity Care Practices Survey (mPINC) suggest that 54% of facilities
practice only three to five of the Steps and a minority, 37%, practice more than 6
Steps [64]. The five Steps with the lowest prevalence rates are Step 1 (Policy) at 14% of
facilities, Step 6 (No supplementation of breastfed infants) at 22%, Step 10 (Postdischarge support) at 27%, Step 9 (No pacifiers) at 30% and Step 7 (Room-in) at 33.4%.
Taken together, this evidence indicates that the Ten Steps are not part of common
maternity practice in the US.
Do maternity practices that do not adhere to the Ten Steps cause shorter
breastfeeding duration among women who initiate breastfeeding? For example-- Does
delaying breastfeeding initiation cause shorter breastfeeding duration? Does scheduling
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feedings (as opposed to feeding based on hunger cues) cause shorter breastfeeding
duration? Does keeping the infant in the nursery cause shorter breastfeeding duration?
Does providing pacifiers in the hospital cause shorter breastfeeding duration?
The aim of this study is to identify the effect of being exposed to maternity care
that does not adhere to the practices outlined in the Ten Steps on duration of
breastfeeding. Many studies have examined the effect of the Ten Steps as a whole, and at
least one study has used the same dataset explored herein to look at the likelihood of
breastfeeding at six weeks as opposed to breastfeeding duration [29, 45-47, 97]. The low
rates of exclusive breastfeeding in these data prevented an exploration of how maternity
care practices may effect exclusive breastfeeding duration.
This study explores the independent variables by including Steps individually and
in combinations, and employs methods that may reduce biases. Specifically, this chapter
explores the effect on breastfeeding duration, among women who initiated breastfeeding
(a) when maternity care is non-adherent to each specific Step, (b) when maternity care is
non-adherent to various combinations of two Steps, and (c) examining whether there is a
dose response relationship between non-adherent care and breastfeeding duration
(i.e., whether being exposed to decreasing numbers of Steps leads to shorter
breastfeeding duration Infant Feeding Practices Study II (IFPS II) data are used in this
analysis). IFPS II followed mother-infant dyads from the third trimester to one year
postpartum [98].
This chapter’s analytic method follows a potential outcomes framework to
estimate the relationship between maternity care and breastfeeding duration. This study
incorporates survival analysis with a causal inference approach that uses propensity score
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methods. The use of a causal inference approach is new to the study of the Steps and may
provide additional insight into the Steps’ relationship with breastfeeding. Furthermore,
since the steps are not fully independent, exploring the effect of non-adherence to
combinations of two of the Steps may provide additional insight. This chapter first
describes the data and the measures used in the analysis. It next provides a description of
the analytic approach. The results section first provides a description of breastfeeding
duration using the life table method. The results next provide estimates from a survival
analysis using a traditional regression approach to estimate the association of maternity
practices on breastfeeding duration. Propensity score weights are used to estimate the
relationship between maternity practices and breastfeeding duration. A sensitivity
analysis explores how robust the findings are to hidden confounding.

Methods
Data
Infant Feeding Practices Study II (IFPS II) data are explored in this study. IFPS II
is a national, longitudinal study of women conducted by the US Food and Drug
Administration (FDA) in collaboration with the CDC [98]. The study followed a sample
of woman from the third trimester of pregnancy to one year postpartum. Data were
collected over the period from May 2005 through March 2007.
A nationally distributed consumer opinion panel of over 500,000 households
served as the sampling frame for the IFPS II. Women identified by the panel as being in
their third trimester were eligible for initial inclusion in the study. Prenatal questionnaires
collecting information on the mother’s health history, health care, feeding intentions, and
demographic information were mailed to panel women during their third trimester.
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IFPS II conducted a birth screener to determine that neither the mother nor infant had
medical complications that would effect infant feeding, that the infant had a gestational
age of at least 35 weeks when born, that the infant weighed at least 5 pounds, that the
infant was a singleton, and that the infant did not stay more than 3 days in an intensive
care unit. If the mother-infant dyad met the qualifying criteria, they were included in the
remainder of the study. A neonatal questionnaire was mailed to the mother shortly
following the birth screener to gather information about her hospital experience during
birth. Questionnaires were then sent to the mother at 2, 3, 4, 5, 6, 7, 9, 10, and 12 months
after the infant’s birth to collect data on infant feeding practices and other information.
A total 15,147 prenatal questionnaires were mailed to women in their third
trimester. Five hundred twenty-nine women were disqualified from the mailing list
because questionnaires were “undeliverable”, were in a zip code the postal service
stopped delivery to because of the 2005 hurricanes, or were duplicate addresses. The
study disqualified 601 women because their pregnancy was ineligible for inclusion in the
study. Over 9,000 women (n=9115) women either refused to participate in the study or
never returned the prenatal questionnaire. The birth screener was administered to 4902
women. Sixty-seven women were lost due to mailing addresses. Of the 4835 remaining
women, 82.6% completed the birth screener. Table 4.2 presents the response rates for the
neonatal through month 12 questionnaires.
Demographic data were available from consumer panel administrators for most
participants. An additional demographic questionnaire was sent to study participants for
whom the administrators did not have demographic data; this questionnaire collected data
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such as race, household size, race, ethnicity, employment, and income. Full details on the
study sample and data collection methods are outlined here [98].

Table 4.2
Response rates for questionnaires
Questionnaire
Total Mailed
Adjusted Total
Response
Number
A
B
Mailed
Rate
Breastfeeding
Prenatal
15147
14618
33.5%
Birthscreener
4902
4835
82.9%
4013
76.9%
1304
Neonatal
4226
Month 2
3096
3074
83.1%
1136
Month 3
3045
3025
78.9%
969
2996
74.7%
867
Month 4
3021
Month 5
3008
2987
73.1%
794
2954
70.9%
721
Month 6
2982
Month 7
2970
2933
68.9%
657
Month 9
2939
2903
67.0%
613
2855
63.3%
485
Month 10
2902
Month 12
2850
2802
64.5%
439
A
Adjusted totals reflects total mailed after removing individuals from the mailing lists who
had moved, were living in a hurricane impacted area, or were accidently dropped from the
mailing list.
B
Response rates calculated from the adjusted total mailed; obtained from study
documentation [98].

Data pertaining to maternity care practices that do not adhere to each of the Ten
Steps come from the Neonatal questionnaire. Data used to control for confounding come
from the demographic questionnaires (either the questionnaire sent to the household or
the mother), the prenatal questionnaire, and the neonatal questionnaire. Data on
breastfeeding duration come from the Neonatal, Month 2, Month 3, Month 4, Month 6,
Month 7, Month 9, Month 10, and Month 12 questionnaires. The analytic sample is
limited to women with complete data on covariates and whoever initiated breastfeeding
(n=1304)
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Measures
Dependent Variables. The dependent variable used in this study is ‘duration of
any breastfeeding.’ Any breastfeeding is defined as the mother fed her infant at least
some of the time at the breast. Any breastfeeding is referred to as breastfeeding for the
remainder of the chapter. Infant feeding data were collected on each questionnaire from
the Neonatal Questionnaire through to the Month 12 Questionnaire; these data were used
to construct the two duration variables.
A monthly indicator variable was constructed for each month (Neonatal through
Month 12) to classify whether or not a mother was breastfeeding. Any breastfeeding was
defined by two criteria: (1) a mother indicating that she fed her infant any amount of
human milk, and (2) a mother indicating that she fed her infant from either one breast or
both breasts. On each month’s questionnaire, the mother was asked to fill out a food
frequency chart. If she indicated that she fed her infant human milk then she met the first
criterion. Each questionnaire subsequently asked breastfeeding mothers whether they
usually fed from both breasts (yes or no) or whether the infant is fed only pumped milk.
If the mother indicated that she only fed her infant pumped milk, she was not categorized
as breastfeeding. If the mother indicated that she fed human milk (criterion 1) and she did
not say she only fed her infant pumped milk, i.e., she fed her infant from one or both
breasts (criterion 2), then she was classified as breastfeeding on that month’s
questionnaire. An indicator was constructed for each month.
Duration is considered the time until cessation of breastfeeding. Since
breastfeeding was measured in monthly intervals, the exact duration is unknown. An
interval (ABFa, ABFb) was constructed where ABFa is the last questionnaire when a
mother indicated that she was breastfeeding and ABFb is the first questionnaire when a
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mother indicated that she was no longer breastfeeding. Cessation of breastfeeding
occurred during this interval. Since the exact time is unknown, breastfeeding is interval
censored for these women. A second set of women indicated that they were breastfeeding
from the start of the study through to the final questionnaire they returned. For these
women ABFa is known, but since they did not return any subsequent questionnaires,
ABFb is unknown; breastfeeding duration for these women is right censored.
To measure duration, the infant’s age in weeks, as reported on the two
questionnaires at ABFa and ABFb, was used as the beginning and end of each interval.
For instance, if a mother was breastfeeding on the Month 3 questionnaire, and the infant
was 14 weeks old, and subsequently she indicated that she was not breastfeeding on the
Month 4 questionnaire, when the infant was 19 weeks old, then the start of the interval is
14 weeks and the end of the interval is 19 weeks. Duration in this case is between 14 and
19 weeks. For a second example, consider a woman who indicated that she was
breastfeeding through the Month 9 questionnaire, when the infant was 38 weeks old. The
woman did not return any subsequent questionnaires. Breastfeeding duration is known to
be at least 38 weeks; however, the end-point of the interval is unknown.

Step Exposure. Prevalent maternity practice in the US does not appear to align
with the breastfeeding-supportive practices described in the Ten Steps. The aim of this
study is to identify the impact of maternity care practices that are non-adherent to the Ten
Steps on breastfeeding duration. The IFPS II collected data on the neonatal questionnaire
directly related to six of the Ten Steps to Successful Breastfeeding: Step 4 (Breastfeed
within 1 to 2 hours after birth); Step 6 (No supplementation of breastfed infants); Step 7
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(Room-in); Step 8 (Hunger cues); Step 9 (No pacifiers); and Step 10 (Post-discharge
support). Additionally, IFPS II collected data on the prenatal questionnaire that may serve
as a proxy for Step 3 (Prenatal provider recommends breastfeeding). The practices
described in the BFHI Global Criteria [27, 61] for each Step guided the development of
measures to assess Step exposure. Data on Step exposure are self-reported; that is, the
data come from information the mother provided on the prenatal questionnaire
(administered during the third trimester) and neonatal questionnaire (administered three
weeks after the infant’s birth). Table 4.3 presents the criteria used to assess exposure
and/or lack of exposure to each Step and the questionnaire that collected the relevant
data.

Table 4.3
Step
Step 3
Step 4
Step 6

Step 7
Step 8

Step 9
Step 10

Criteria used to asses Step Exposure
Questionnaire Criteria used to assess Step exposure
Prenatal
Mom reports on the prenatal questionnaire that her provider thinks
the infant should only breastfeed (Proxy Measure).
Neonatal
Mother breastfed within first hour to two hours after birth.
Neonatal
Mother did not receive a bag from the hospital containing free
formula and
Mother did not receive a bag from the hospital containing formula
coupons and
Infant was not fed water, sugar water or formula.
Neonatal
Infant stayed in the room with the mother day and night.
Neonatal
For mother-infant dyads that roomed-in: Mother fed infant
according to the infant’s hunger cues while in hospital
For mother-infant dyads that did not room-in: Staff brought infant
to mother during the night for feeding and staff determined feeding
times based on hunger cues as opposed to scheduling feedings.
Neonatal
Hospital staff did not provide the infant a pacifier during the
hospital stay.
Neonatal
The hospital provided the mother information about local
breastfeeding support groups before discharge.

Practices underlying Step 4 (Breastfed within 1 to 2 hours after birth) include
breastfeeding within the first hour to two hours after birth and uninterrupted skin-to-skin
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contact immediately following birth. A woman was considered as exposed to
Step 4 (Breastfed within 1 to 2 hours after birth) if she received either of two care
packages: (1) If a woman indicated that she breastfed within the first hour after birth she
was considered as being exposed to Step 4 or (2) If a woman indicated that she had a
cesarean-section and she breastfed within the first two hours after birth. If a woman
reported receiving care that did not agree with either criterion she was classified as
receiving care that was non-adherent to the care outlined in Step 4.
Step 6 (No supplementation of breastfed infants) includes several practices: (1)
healthcare providers and staff provide no supplementation unless medically indicated; (2)
mothers are not exposed to advertising and/or materials that support or promote feeding
human milk substitutes, scheduled feedings, the use of artificial nipples or pacifiers, or
other practices that are non-adherent to the practices contained in the Ten Steps; (3) the
facility has and utilizes space to teach safe formula and other feeding options that is away
from breastfeeding mothers; (4) that facility staff members discuss appropriate,
alternative feeding options with mothers who choose to not breastfeed; and (5) that staff
members discuss the risks and benefits associated with various feeding options with
mothers who choose to not breastfeed. IFPS II collected data related to practices
described in items (1) and (2) above. A woman was considered as exposed to Step 6 if
she (1) indicated that her infant received exclusively human milk during the hospital stay
and (2) indicated that she was not exposed to formula advertising and/or coupons in her
hospital-issued gift pack. If the mother reported that her infant received supplementation
and/or the mother reported that she received formula samples or coupons in her hospital-
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issued gift pack, she was classified as receiving care that was non-adherent to the
practices contained in Step 6.
Step 7 (Rooming-in) describes the practice where mother-infant dyads are able to
room together without separation unless for medical reasons. A mother was classified as
exposed to Step 7 if she indicated that her infant stayed in her room with her without
interruption. If the mother reported that her infant did not stay with her in her room
without interruption, she was classified as receiving care that was non-adherent to Step 7.
Step 8 (Hunger cues) describes that a mother is taught how to recognize her
infant’s hunger and satiety cues and is encouraged and enabled to feed her infant
according to hunger cues, as opposed to scheduled feedings. A woman was classified as
exposed to Step 8 if she reported exposure to either one of two possible sets of practices:
(1) If a mom indicated that her infant roomed-in with her and that she fed her infant
whenever he/she seemed hungry (as opposed to according to a scheduled feedings) or
(2) If the mother indicated that her infant did not room-in with her then she needed to
indicate that her infant was brought to her for feedings during the night and that hospital
staff determined feeding times according to hunger cues (as opposed to scheduling
feedings). If the mom reported receiving care that did not meet either criterion (i.e., her
infant was not fed according to hunger cues if the infant roomed-in or if the infant did not
room-in he/she was not brought to her for feedings during the night or whenever the
infant was hungry), she was classified as receiving care that was non-adherent to the
practices described in Step 8.
Step 9 (No pacifiers) indicates that breastfed infants are not provided pacifiers or
artificial nipples during the hospital stay. A mother was considered as exposed to Step 9
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if she indicated that hospital staff did not provide a pacifier to her infant during the
hospital stay. If a mother reported that her infant received a pacifier from hospital staff,
she was classified as receiving care that was non-adherent to the care outlined in Step 9.
Step 10 (Post-discharge support) refers to a set of practices where the facility
engages with the community to support breastfeeding mothers. Specifically, Step 10
refers to (1) the facility provides breastfeeding mothers with information on where to
obtain breastfeeding support after discharge, (2) the facility fosters the establishment of
breastfeeding support groups, and (3) the facility encourages breastfeeding mothers to see
a skilled breastfeeding support person within 2 to 4 days after birth and again 2 two
weeks after birth. If a mother indicated that the hospital provided her information about
breastfeeding support groups or services she was considered as exposed to Step 10. If she
did not report receiving this information, she was considered as receiving care that was
non-adherent to the practices outlined in Step 10.
Finally, a measurement for Step 3 was desired. The IFPS II did not directly
measure this Step. Data from the prenatal questionnaire were used as a proxy for
assessing exposure to Step 3 (Prenatal provider recommends breastfeeding). Step 3 refers
to medical staff and/or providers discussing breastfeeding with pregnant women during
their third trimester including immediate skin-to-skin contact, early initiation of
breastfeeding, rooming-in, feeding according to hunger cues, the management of
breastfeeding, the recommendation that infants exclusively breastfeed for the first six
months, the risks of formula feeding, and the importance of continuing to breastfeed after
the first six months. Data from the prenatal questionnaire served as a proxy for Step 3
exposure. If a mother reported on the prenatal questionnaire that she believes that her
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prenatal care provider thinks her infant should only be breastfed, she was classified as
exposed to Step 3. A mother was classified as not receiving Step 3 if the mother reported
that she believes that her prenatal care provider thinks her infant should only formula
feed, both breast and formula feed, that her provider has no opinion on how she should
feed her infant, or that she doesn’t know her prenatal care provider’s opinion.
A second set of dichotomous variables classifies mothers by whether they
received care that was non-adherent to the practices outlined in the various combinations
of two Steps. A total of 21 variables were created, one for each of all of the possible
combinations of two Steps. The rationale for this approach is that many of the practices
as described in the Steps are interdependent, meaning that being denied care outlined in
two Steps together may have a larger effect than being denied care in any one Step
individually.
If the mother reported that she did not receive the care outlined in both Step a and
Step b, then she was coded as “1.” If the mother reported that she received either the care
outlined in Step a or that she received the care outlined in Step b or that she received the
care outlined in both Step a and Step b, then she was coded as “0.” This was repeated for
each of the possible 21 combinations of two Steps measured by IFPS II.
Finally, a set of exposure variables was created to allow measurement of a dose
response to Step exposure. A dose-response relationship was explored to provide
additional evidence that might inform the North Carolina Maternity Center Designation
approach. Under the North Carolina approach, a hospital receives a star for every two
Steps achieved: 1 Star for achieving two Steps, 2 Stars for achieving four Steps, 3 Stars
for achieving six Steps. The approach is based on the evidence of a dose-response
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relationship between Step exposure and breastfeeding outcomes found in the
DeClercq study [45].
This study follows the North Carolina approach. A dose was classified for each
decreasing set of two Steps: “Exposed to six or seven Steps,” “Exposed to four or five
Steps,” “Exposed to two or three Steps,” “Exposed to zero or one Step.” First, a set of
four dichotomous exposure variables was created: one variable for each dose. Second, a
single multi-level categorical variable was created where each level represented a
different dose.

Potential Confounders. Since exposure was not randomly assigned, analyses need
to account for potential biases introduced by confounders that both predict exposure, or
lack of exposure, to each Step and are related to breastfeeding outcomes.
Limited research has explored factors that may predict whether or not a woman is
exposed to the practices outlined in the Ten Steps. Data do indicate that region of the
country may be predictive of exposure to breastfeeding-supportive policies [64].
Evidence also exists that the use of pain medications may inhibit breastfeeding initiation,
thus predicting exposure to Step 4(Initiate within 1 to 2 hours) [99-101].
In addition, several variables have been identified that may predict breastfeeding
duration: maternal race [13, 102], maternal age [13, 16, 103], marital status [13, 103],
educational attainment [13, 16, 103, 104], socioeconomic status [13, 105], WIC
enrollment [13], maternal obesity [13, 22, 106, 107], maternal tobacco use [13, 16, 22,
103, 104], parity, method of delivery [13, 16], time until return to work [13, 16-18],
family support and attitudes towards breastfeeding [13-15], appropriate professional
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support [13], whether mother breastfed previous children [16, 19, 20], prenatal
breastfeeding intentions [13, 20-22], breastfeeding self-efficacy [20, 23, 24], and
maternal attitudes towards breastfeeding [13, 16, 23], and maternal knowledge about
breastfeeding [20].
Measures used in this study to control for confounding reflect the items listed
above and are arranged into several categories: (1) Maternal characteristics; (2) Maternal
experience with breastfeeding; (3) Community and family support and attitudes towards
breastfeeding; (4) Healthcare experiences. Table 4.4 presents the measures used to
account for bias attributable to each category. A detailed listing of the measures is
presented in Appendix C.1.
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Table 4.4
Measures used to address bias from potential confounding
Mother and Infant
Maternal Experience
Community and
Characteristics
With Breastfeeding
Family Support
• Maternal age
• Whether mother
• Region in country
breastfed as a child
• Marital status
• Population density
• Whether mother
• Race/ethnicity
• Live in region with
breastfed
previous
Breastfeeding
• Whether mother is
children
campaign
obese
• Breastfeeding
• All friends with
• Household income
duration for previous
children breastfed
• Employment status
children
•
Infant’s father’s
• Work supportive of
•
Breastfeeding
opinion re:
breastfeeding
intentions: How plan
breastfeeding
• Prenatal intentions
to feed first few
• Maternal
to return to work
weeks
grandmother’s
• Proportion of family
•
Breastfeeding
opinion re:
income from mother
intentions:
How
long
breastfeeding
• Educational
plan
to
breastfeed
•
Paternal
attainment
•
Breastfeeding
selfgrandmother’s
• Number of
efficacy
opinion re:
cigarettes smoked
•
Prenatal
attitudes
breastfeeding
• Number of children
towards
• Mother enrolled in
breastfeeding
WIC
•
Knows
• Child enrolled in
recommendation for
WIC
exclusive
• Sex of infant
breastfeeding

Healthcare-related
Experiences
• Mother has health
insurance
• Type of prenatal
care provider
• Type of birth
attendant
• Type of delivery
• Pain medications
given during
delivery
• Professional
support during labor
• Familial or social
support during labor

Analytical Approach
Potential Outcomes Framework. This study aims to identify the causal effect on
breastfeeding duration for when a mother is exposed to maternity care that is nonadherent to the practices outlined in (a) each specific Step, (b) each combination of two
Steps, and (c) a decreasing numbers of Steps. A potential outcomes framework was used
to guide this analysis. The potential outcomes framework provides a useful thought
experiment for guiding analyses that seek to identify causal effects. A brief description of
this framework is first provided in the context of a binary exposure variable. This
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description is followed by a description that extends the framework to a multi-valued
exposure variable. Finally, the framework is applied directly to the analysis in this study.
The potential outcomes framework has been formalized and discussed in several
papers [108-114]. In the potential outcomes framework, each individual i in a population
can be exposed to two treatment states: Ti=1 if the individual is exposed to the treatment
of interest or Ti=0 if the individual is not exposed to the treatment of interest. Each
individual i has a potential outcome for each treatment state: Yi(1) represents individual
i's outcome when they are exposed to the treatment and Yi(0) represents individual i's
outcome when they are not exposed to the treatment. Using this notation the treatment
effect is defined as the expected difference in potential outcomes for individual i:
Treatment Effecti = E[Yi(1) –Yi(0)]

(4-1).

This framework extends to dose-response and multiple-treatment states analysis
[108]. Now, suppose that treatment can take on more than two values:
T ∈ {t1, t2, t3, … tt}
The potential outcome for individual i for each treatment state is:
Yi(t), t ∈ Τ.
The analyses used in this study follows the potential outcomes framework. The
study explores the effect of maternity practices on breastfeeding duration by first
exploring the causal effect of being denied the care described in each Step. That is, for
each Step individually, this study asks, “what is mother i's potential outcome for
breastfeeding duration when she is exposed to care that is non-adherent to this Step?” and
“what is mother i's potential outcome for breastfeeding duration when she is exposed to
care that aligns with this Step?” The difference between these two potential outcomes is
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the effect of being exposed to care that is non-adherent to that specific Step. This
question is repeated for each of the 7 Steps measured by IFPS II individually.
The same thought experiment is followed when considering combinations of two
Steps. Specifically for each combination of two Steps (for a total of 21 combinations),
this study asks “what is mother i's potential outcome for breastfeeding duration when she
is exposed to care that is non-adherent to both Steps?” and “what is mother i's potential
outcome for breastfeeding duration when she is exposed to care that is adherent to both
Steps?” This question is repeated for each of the 21 combinations of two Steps.
The study extends this framework to a dose-response scenario. Each dosage level
relates to the Star approach of awarding a Star for every two Steps achieved. That is, if a
facility has one Star, it has achieved between two and three Steps; if a facility has two
Stars, it has achieved between four and five Steps; if a facility has three Stars it has
achieved between six and seven Steps. A mother that gives birth in a three Star facility
may be thought of as receiving a higher dosage of the Steps (exposed to either six or
seven Steps) as compared to a woman that gives birth in a one Star facility (exposed to
either two or three Steps). Applying the potential outcomes framework, this study asks
“what is mother i's potential outcome for breastfeeding duration when she is exposed to
zero to one Step (0 Stars)?” versus “what is mother i's potential outcome for
breastfeeding duration when she is exposed to two to three Steps (1 Star)?” versus “what
is mother i's potential outcome for breastfeeding duration when she is exposed to four to
five Steps (2 Stars)?” versus “what is mother i's potential outcome for breastfeeding
duration when she is exposed to six to seven Steps (3 Stars)?”
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Propensity Score Approaches to Estimate Potential Outcomes. The challenge in
estimating causal effects is that only one potential outcome for individual i is observed;
the other outcome(s) is/are not observed. Various methods exist for estimating the
unobserved potential outcome(s). Experimental designs that employ randomly assigning
individuals to each treatment state are commonly viewed as the gold standard for
estimating causal effects [87].
Since randomization is sometimes not practical, studies may apply various
techniques to observational data to estimate causal effects [87]. Observational studies
frequently use multivariate regression techniques to control for the differences between
treatment groups. However, traditional regression approaches may not be sufficient to
control for these inherent differences between groups. Rubin describes three conditions
that must be satisfied for traditional regression techniques to produce reliable estimates of
the treatment effect. After regression adjustment, (1) the differences in the probability of
treatment assignment between treatment groups must be small; (2) the variances in the
probability of treatment assignment must be nearly identical between treatment groups;
and (3) the variances of the covariates’ residuals must also be nearly identical between
treatment groups [115].
The propensity score is an alternative approach to control for differences between
treatment groups [115-118]. The propensity score is defined as the conditional probability
individual i is assigned to a treatment, given her observed covariates,
PS = Pr(Ti=1 | x)
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(4-2),

where x is a vector of observed covariates for individual i and Ti=1 is individual i's
assignment to the treatment group.
The propensity score has several properties that make it appealing to use in
estimating unobserved potential outcomes and producing robust estimates of treatment
effects. The propensity score reduces the vector x, which is many dimensions, into a
single-dimensional score. This score is referred to as the “coarsest summary” of the
covariates [116]. Rosenbaum and Rubin showed that a coarsest score, i.e., the propensity
score, can balance the differences observed in covariates between treatment groups; that
is, if a group of individuals from treatment group 1 and a group of individuals from
treatment group 2 have the same value of the propensity score, then they will have the
same distribution of x [115, 118]. Furthermore, if these same two individuals have any
observed differences on specific covariates (e.g., an observed difference on prenatal care
provider or an observed difference on delivery type), the differences are attributable to
chance rather than systematic differences. Conditional on the propensity score, observed
covariates may be considered independent of treatment assignment; meaning that,
conditional on the propensity score, each participant has the same probability of
treatment assignment. If this assumption holds, then the expected differences in the
outcome of interest between treatment groups, within strata defined by the propensity
score, is an estimate of the average treatment effect. The propensity score facilitates
estimation of the unobserved potential outcomes, comparison between treatment groups,
and, ultimately, robust estimates of treatment effects.
A variety of propensity score methods exist to produce estimates of treatment
effects including (a) matching individuals from different treatment groups based on their
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respective propensity scores; (b) stratifying based on the propensity score; or (c) using
the propensity score as weights [115]. Research on the performance of the various
approaches has illustrated potential strengths and weakness of each [119, 120]. Although
matching is a common approach, there is evidence to suggest that it may not perform well
in all situations. One consideration is that individuals without a good match on the
propensity score may be dropped from the analysis.
This study uses a weighting approach to estimate the average treatment effect of
maternity care practices on breastfeeding duration. Specifically, this study employs an
inverse probability weighting approach [108]. Inverse probability weights are calculated
according to Equation 4-3:
Weight for Exposedi = 1/(Propensity Scorei)

(4-3a),

Weight for Unexposedi = 1/(1-Propensity Scorei)

(4-3b).

These weights serve to make the data representative of a hypothetical population where
there is no confounding. An individual with a propensity score that approaches 1 (i.e., the
individual has a high probability of exposure, given their observed covariates) can be
thought of as being highly representative of the exposed group. Conversely, an individual
whose propensity score approaches 0, (i.e., the individual has a low probability of
exposure, given their observed covariates) can be thought of as highly representative of
the unexposed group.
From Equation 4-3, if an individual in the exposed group has a propensity score
that approaches 1, then the individual’s weight will approach 1. Similarly, if an individual
from the unexposed group has a propensity score that approaches 0, then that individual
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will have a weight that approaches 1. These individuals are highly representative of the
groups that they belong to; therefore, their weight approaches 1.
Some individuals defy expectations. If an individual from the unexposed group
has a propensity score that approaches 1, then that individual can be thought of as highly
representative of the exposed group, even though she belongs to the unexposed group.
Since, based on her propensity score, this individual from the unexposed group resembles
an individual from the exposed group, she may be thought of as a representative of what
would have happened to an individual from the exposed group if she had been
unexposed. Therefore, according to Equation 4-3b, this individual will receive a large
weight. Likewise, if an individual from the exposed group has a propensity score that
approaches 0, then that individual can be thought of as representative of the unexposed
group even though she is from the exposed group. This individual may be thought of as
representative of what would have happened to an individual from the unexposed group if
she had been exposed to the treatment of interest. According to Equation 4-3a, she will
receive a large weight.
Imbens extended this approach to dose-response and multiple-treatment states
scenarios [108]. In a dose-response or multiple treatment scenario, a woman may be
exposed to a variety of treatment states. Imbens defined the generalized propensity score
as the conditional probability of receiving a particular treatment, given an observed set of
covariates; the generalized propensity score can be estimated using multinomial logistic
regression. If there are t treatment states, then the multinomial logistic regression will
produce t propensity scores for each individual. Although each individual has t
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propensity scores, only one propensity score for each individual will be used to construct
the weight: the propensity score corresponding to the actual treatment she received.
In this analysis, there are four treatment states: a mother can report 0 Stars
(exposed to zero Steps or one Step); a mother can report 1 Star (exposed to two or three
Steps); a mother can report 2 Stars (exposed to four or five Steps); or a mother can report
3 Stars (exposed to six or seven Steps). For each woman, four propensity scores were
created but only the propensity score corresponding to the reported treatment state was
used. The inverse of this propensity score is used as the probability weight for the doseresponse analysis. Specifically, each woman i reported that she received treatment Ti=ti.
The propensity score corresponding to Ti=t, Propensity Score(Ti=t) is then used to
calculate the weight for woman i:
Weighti=1/(Propensity Score(Ti=t))

(4-4).

These weights are then used in a weighted multivariate analysis. A set of t – 1 indicator
variables is created to indicate each possible treatment state with one treatment state
omitted as the reference category. The weighted model is then:
Outcome of Interest = α + β1*I(Ti=t1) + β2*I(Ti=t2) + β3*I(Ti=t3) + β4*I(Ti=t4)

(4-5),

where β1 is the estimated effect of exposure to treatment state Ti=t1, β2 is the estimated
effect of exposure to treatment state Ti=t2, β3 is the estimated effect of exposure to
treatment state Ti=t3, β4 is the estimated effect of exposure to treatment state Ti=t4, and
I(•) is the indicator function.

Propensity Score Models and Weights. This study uses three sets of propensity
scores: (1) one set to estimate the effect of maternity care that is non-adherent to each
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individual Step on breastfeeding duration; (2) one set to estimate the effect of maternity
care that is non-adherent to each combination of two Steps on breastfeeding duration; and
(3) a set of generalized propensity scores, as defined by Imbens [108], to estimate the
dose-response effect of Step exposure on breastfeeding duration. This section describes
the procedures used to select the set of covariates used in the propensity score models, it
then describes each set of propensity scores and their corresponding weights.
There are generally two approaches to modeling propensity scores: (1) include the
largest possible set of covariates and (2) only include variables that appropriately model
selection into treatment [121, 122]. Omitting key variables from the propensity score
model or including the wrong variables in the propensity score model can result in biased
estimates [121, 122]. Developing a directed acyclic graph (DAG) depicting the causal
relationship of interest can aid researchers in identifying the proper set of variables to
include in a propensity score model [123]. Figure 4.1 presents the DAG used to select
covariates for this analysis.
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Figure 4.1 Directed Acyclic Graph used for covariate selection
StepK refers to the Step or combination of two Steps under Consideration.
Step~K refers to the other Steps not under consideration.
A detailed listing of the variables is included in Appendix C.1.

Confounders identified in Figure 4.1 were discussed previously and listed in
Table 4.4. A detailed listing of these variables is presented in Appendix C.1. Appropriate
covariates were identified using the DAG analysis procedures outlined by Shrier [124].
The first set of propensity scores model the probability of exposure to maternity
care that was non-adherent to each Step individually. The mother provided the
information to assess whether she received care that was non-adherent to Step 3 (Prenatal
provider recommends breastfeeding) on the prenatal questionnaire. Since covariates
included in the propensity score model factors that predict exposure, only measures
collected on the prenatal questionnaire or the demographic questionnaires were used to
estimate this propensity score. The model used to estimate the propensity score for
receiving care that was non-adherent to Step 3 (i.e., the mother’s data indicated that she
did not receive Step 3) is:
Logit(Propensity score for care non-adherent to Step 3) =

(4-6),

α + β 1(MC) + β2(BFE) + β3(CFS) +β
β4(PHC)
where (a) MC is the vector of covariates representing the maternal characteristics:
maternal age, marital status, race/ethnicity, household income, employment status, work
support for breastfeeding, proportion of family income from mother, educational
attainment, number of cigarettes smoked, number of children, mother enrolled in WIC;
(b) BFE is the vector of covariates representing maternal experience with breastfeeding:
whether she breastfed her previous children, the length of time in months she breastfed
previous children, the mother’s feeding intentions for the first few weeks, the number of
months the mother plans to breastfeed, how confident the mother is in achieving her
breastfeeding intentions, the mother’s attitudes towards breastfeeding; (c) CFS represents
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community and family factors related to breastfeeding: region of the country, population
density, whether the mother lives in an area that received a breastfeeding campaign,
whether all friends breastfed, the infant’s father’s opinion regarding breastfeeding, the
infant’s maternal grandmother’s opinion regarding breastfeeding, and the infant’s
paternal grandmother’s opinion regarding breastfeeding; and (d) PHC represents the
mother’s prenatal health care information: whether the mother has health insurance and
the type of prenatal care provider the mother has. The propensity score was modeled
using a logistic regression. The estimated propensity score was then used to construct an
inverse probability weight:
WeightNon-adherent to Step 3 =

(4-7),

(Care Non-Adherent to Step 3) /(Propensity ScoreNon-adherent to Step 3) +
(1-Care Non-Adherent to Step 3)/(1- Propensity ScoreNon-adherent to Step 3)
where “Care Non-Adherent to Step 3” is a dichotomous indicator variable set equal to 1
if the mother does not report that her provider recommends only breastfeeding and set to
0 if the mother reports that her prenatal provider recommends only breastfeeding.
Before the model for the remaining Steps is presented, consider the following
thought experiment related to Step 4 (Breastfeed within 1 to 2 hours after birth). When
considering the individual effect of a woman being exposed to care that was non-adherent
to Step 4, two potential outcomes for the woman are desired: her potential outcome when
she is exposed to care that was non-adherent to Step 4 and her potential outcome when
she is exposed to care that aligns with Step 4. Since Step exposure is not mutually
exclusive, it is possible to be exposed to any combination of Steps with Step 4: a woman
can be provided care that was non-adherent to Step 4 (i.e., she is not exposed to Step 4); a
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woman can be exposed to Step 4 alone; she can be exposed to Steps 4 and 6; she can be
exposed to Steps 4, 6, and 8; she can be exposed to Steps 4, 7, 9; and so forth. In this
thought experiment, the desire is to balance, or equally distribute potential confounders as
well as exposure to the other Steps (Steps 6, 7, 8, 9, and 10) between these two exposure
states. After obtaining balance, comparing the outcomes among women who received
care that was non-adherent to Step 4 (Breastfeed within 1 to 2 hours after birth) with the
outcomes among women who received care that aligned with Step 4 will provide an
estimate of the effect for being exposed to care that was non-adherent to Step 4.
Let S=the Step number under consideration (e.g., if S=4 then Step 4 is being
considered; if S=6 then Step 6 is being considered; if S=7 then Step 7 is being considered
and so forth). Let ~S represent the set of Steps that are not being considered (e.g., if S=4
then ~S=~4 which translates to the set of Steps 6, 7, 8, 9, and 10). Using this notation, the
estimated propensity scores for being exposed to care that was non-adherent to Steps 4
through 10 were estimated as:
Logit(Propensity score for care that was non-adherent to Step S) =

(4-8),

α + β 1(~S) + β2(MC) + β3(BFE) + β4(CFS) +β
β5(PHC) +β
β6(BHC)
where ~S represents the set of Steps not under consideration. MC is the vector of
covariates representing the mother and child’s characteristics: maternal age, marital
status, race/ethnicity, household income, employment status, work support for
breastfeeding, proportion of family income from mother, education attainment, number
of cigarettes smoked, number of children, whether or not the mother is enrolled in WIC,
whether or not the infant is enrolled in WIC, sex of the infant; (b) BFE is the vector of
covariates representing maternal breastfeeding experiences and corresponds to the vector
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of covariates in Equation 4-6 and the additional variable of whether or not the mother
knows the recommendation for exclusive breastfeeding; (c) CFS is the vector of
covariates representing community and family factors related to breastfeeding and
corresponds to the vector of covariates in Equation 4-6; (d) PHC is the vector of
covariates representing the mother’s prenatal healthcare information and corresponds to
Equation 4-6; (e) BHC is the vector of covariates representing the mother’s birth-related
healthcare information: type of birth attendant; type of delivery, pain medications
received during delivery, whether the mother had professional support during delivery,
whether the mother had family or social support during delivery. The propensity scores
were modeled using a logistic regression. Inverse probability weights for each propensity
score were calculated according to Equation 4-9:
WeightNon-adherent to Step S =

(4-9),

(Care Non-Adherent to Step S) * 1/(Propensity ScoreNon-adherent to Step S) +
(1-Care Non-Adherent to Step S)*(1/(1- Propensity ScoreNon-adherent to Step S)
where “Care Non-Adherent to Step S” is a dichotomous indicator variable set equal to 1
if the mother reported that she received care that was non-adherent to Step S and set
equal to 0 if the mother reported that she received care that aligned with Step S. Seven
propensity scores were constructed for this set.
A second set of propensity scores and weights were estimated for each
combination of two Steps. Consider the following thought experiment related to a mother
being exposed to care that was non-adherent to both Step 7 (Rooming-in) and
Step 8 (Hunger cues). For the purposes of this analysis, the two potential outcomes of
interest are: a mother’s potential breastfeeding duration when she is exposed to care that
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was non-adherent to both Step 7 and Step 8 and a mother’s potential breastfeeding
duration when she is not exposed to care that was non-adherent to both Step 7 and Step 8
(this could mean the mother received care that was non-adherent to Step 7 but aligned
with Step 8, a mother received care that was non-adherent to Step 8 but aligned with Step
7, or a mother received care that aligned with both Steps 7 and 8).
Using the preceding thought experiment as a guide, let SC=the combination two
of Steps under consideration; for example, if SC=78 then Steps 7 and 8 are under
consideration. Let ~SC denote the set of Steps not under consideration; for example if
~SC=~78 then ~SC represents the set of Steps 3, 4, 6, 9, and 10. Using this notation, the
propensity scores for being exposed to care that was non-adherent to any combination of
two Steps measured in the IFPS II is
Logit(Propensity score for care that was non-adherent to Step SC) =

(4-10),

α + β 1(~SC) + β2(MC) + β3(BFE) + β4(CFS) +β
β5(PHC) +β
β6(BHC)
where SC represents the combination of two Steps under consideration; ~SC corresponds
to the set of Steps not under consideration. The remaining terms correspond to the vectors
of covariates used in Equation 4-8 and are presented in Table 4.4: MC represents mother
and child characteristics; BFE represents maternal breastfeeding experiences; CFC
represents community and family factors related to breastfeeding; PHC corresponds to
prenatal healthcare information; and BHC corresponds to birth healthcare information.
These propensity scores were modeled using a logistic regression. Inverse probability
weights for each propensity score were calculated according to Equation 4-11:
WeightNon-adherent to Step SC =
(Care Non-Adherent to Step SC) * 1/(Propensity ScoreNon-adherent to Step SC) +
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(4-11),

(1-Care Non-Adherent to Step SC)*(1/(1- Propensity ScoreNon-adherent to Step SC)
where “Care Non-Adherent to Steps SC” is a dichotomous indicator variable set equal to
1 if the mother reported that she received care that was non-adherent to both Steps under
consideration and set equal to 0 if she did not report that she received care that was nonadherent to both Steps under consideration. A total of 21 propensity scores, one for each
combination of two steps were constructed for this set.
A final set of propensity scores and weights were estimated for a dose-response
analysis. The dose-response analysis follows the North Carolina Maternity Center
Designation system where each dose corresponds to a Star: (1) one dose corresponds to
zero Stars (exposed to no Steps or 1 Step); (2) one dose corresponds to one Star (exposed
to 2 or 3 Steps); (3) one dose corresponds to two Stars (exposed to 4 or 5 Steps); and (4)
one dose corresponds to three Stars (exposed to 6 or 7 Steps). The generalized propensity
score, as outlined by Imbens [108], was estimated using a multinomial logistic regression
(MNL):
MNL(Propensity Score(Ti=t)) =

(4-12),

α + β 1(MC) + β2(BFE) + β3(CFS) +β
β4(PHC) +β
β5(BHC)
Since the overarching aim of this analysis is to explore the impact of being exposed to
care that was non-adherent to the Steps, three Stars (exposed to 6 or 7 Steps) is used as
the reference category. The terms used in Equation 4-12 are presented in Table 4.4: MC
represents mother and child characteristics: maternal age, whether or not a mother is
married, whether or not a mother is white, whether or not a mother is obese, mother’s
educational attainment (high school or less, one to three years of college, college
graduate or more), whether or not the mother knows the recommended duration for
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exclusive breastfeeding, the number of cigarettes the mother smokes, parity, income,
household size, whether or not the mother worked in the past year, and prenatal intentions
to return to work. BFE represents the mother’s breastfeeding experiences: whether the
mother breastfed as a child, the mother’s previous experience with breastfeeding other
children (mother did not have a previous child to breastfeed, a mother did not breastfeed
her previous child, a mother breastfeed her previous child for up to two months, a mother
breastfed her previous child from three to 6 months, a mother breastfed her previous child
for more than 6 months), a mother’s prenatal intentions for breastfeeding duration, and a
mother’s prenatal confidence in achieving her breastfeeding intentions. CFC represents
community and family factors related to breastfeeding. PHC corresponds to prenatal
healthcare information. And BHC corresponds to birth healthcare information.
Only the propensity score corresponding to the dose the mother reported is used
in the inverse weights. For instance, if a mother reported that she received 4 Steps, then
only the propensity score corresponding to 2 Stars is used in the weight. Weights for the
dose-response analysis were constructed according to Equation 4-13:
WeightDose Received = 1/(Propensity ScoreDose Received)

(4-13).

An important characteristic of the propensity score is that it balances the
covariates for the exposed and unexposed groups; once the propensity score weights are
applied, each covariate should no longer be correlated with exposure status. After each
propensity score was estimated, the weights were applied to the data to run a series of
simple logistic regressions for each categorical variable and a series of simple linear
regressions for each continuous variable. In each regression, exposure status was used to
predict the covariate being assessed for balance. When the estimates were significant, it
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indicated that the covariate was not balanced across exposure groups. When balance was
not achieved, the propensity score model was adjusted by adding higher-order
polynomial terms and/or cross-product interaction terms, the weighted simple regressions
were run again, and balance was re-assessed [125, 126]. This process was repeated until
balance was achieved on all covariates for a specific propensity score. This process was
repeated each propensity score: for each propensity score for the individual Steps and for
each propensity score for each combination of two Steps.
Balance was also assessed for the dose-response analyses. The weights from
Equation 4-13 were applied to the data. A dichotomous variable, DDosage Level, was
constructed for each dosage level; DDosage Level was set equal to 1 if the respondent was in
the dose category of interest and set equal to 0 if the respondent was in the referent group
(i.e., 3 Stars). Weighted regressions were run for each exposure status where DDosage Level
was used to predict the covariate being assessed for balance. Balance was again assessed
by whether estimates were significant. If estimates were significant, balance was not
achieved, and the propensity score model was adjusted as previously outlined. This was
repeated for each dosage level until balance was achieved across all four dosage levels
for all covariates of interest. Tables assessing balance are presented in Appendix C.2.

Time to Event Analysis. Breastfeeding duration lends itself to a time-to-event
analysis. A benefit of time-to-event analysis is that it allows for the inclusion of censored
data; i.e., when the end-point of interest is not observed [127]. Both outcomes of interest
have right-censored data (i.e., the mother was still breastfeeding on the last questionnaire
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she returned) and interval censored data (i.e., the mother stopped breastfeeding between
questionnaires and we do not have the exact time when she stopped breastfeeding).
First, the Life Table method was used to construct crude, non-parametric
estimates of the survivor curves for breastfeeding. The Life Tables method was used to
estimate the median duration times for both outcomes as a descriptive statistic. Median
duration times are often used in survival analysis due to the right skew of the data [127].
A parametric survival analysis was chosen to account for interval censoring.
Breastfeeding duration was modeled using a variety of distributions: exponential,
Weibull, generalized gamma, and lognormal. Likelihood-ratio statistics were used to
compare nested models: exponential as compared to Weibull; exponential as compared to
generalized gamma; Weibull as compared to generalized gamma; and log-normal as
compared to generalized gamma.
Once a distribution was chosen, two sets of models were used for analyses: the
first set followed a traditional multivariate regression approach and the second set used
inverse propensity score weights. Both sets of models are described below.
Two traditional multivariate regression models were run. The first model included
the dichotomous indicator variables for individual Step exposure and exposure to
combinations of two Steps. The second model included an ordered categorical variable
for the four doses: “Zero Stars,” “One Star,” “Two Stars,” “Three Stars,” and “Four
Stars.” The covariates used in the propensity score models, previously described, were
included as covariates in both multivariate models.
The second set of models used inverse propensity score weights to estimate
treatment effects. Weighted survival models were run for each exposure status of interest.
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Specifically, to estimate the effect of being exposed to care that was non-adherent to a
Step, for each Step S, the propensity score weight, WeightNon-Adherent to Step S (from
Equation 4-7 or Equation 4-9), was applied to a parametric survival model
h(t)=exp(-η)ho(t/(exp(η)))

(4-14),

where η=α*(Reports care that was non-adherent to Step S); t=duration time, and ho(t) is
the baseline hazard function at duration t. Next, to estimate the effect of being exposed to
care that was non-adherent to each combination of two Steps, for each combination of
Steps, SC, the propensity score weight, WeightNon-Adherent to Steps SC (from Equation 4-11),
was applied to the parametric survival model in Equation 4-14 where η=α*(Reports Care
that was non-adherent to Steps SC). Finally, to estimate the dose-response effect, the
weights from Equation 4-13, WeightDose Received was applied to the parametric model in
Equation 4-13 where η=α1*(Reports Exposure to 0 Stars) + α2*(Reports Exposure to 1
Star) + α3*(Reports Exposure to 2 Stars) + α4*(Reports Exposure to 3 Stars).

Sensitivity Analysis for Hidden Bias. Hidden bias occurs when an important
variable is omitted from the analysis. Two individuals can, as a result of hidden bias,
have the same observed covariates, or propensity scores, but have different odds of
exposure due to this unobserved variable [117, 128]. This means that when hidden bias is
present, the odds of exposure is no longer the calculated propensity score, but rather
Γ*(calculated propensity score), where Γ =an underlying, unobserved variable that effects
exposure. The strength of this hidden bias is Γ >1 if all values of Γ fall between
1/Γ and Γ. If Γ =2 then for any individual in the sample, her odds of exposure can be
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twice as large or half as large as we assumed from her estimated propensity score. If Γ=1,
then there is no hidden bias.
A sensitivity analysis was conducted where varying degrees of hidden bias were
presumed present. For example, it was presumed that a hidden bias where Γ =2 was
present in the data. Under this assumption, the propensity scores can be thought of as
possibly being twice as large or half as large as estimated. The propensity scores were
thus multiplied by 1/2 and 2 to simulate these two worst case scenarios under the
assumption that Γ=2. New weights were calculated and the models were re-run. If the
results remained significant at Γ=2, the estimates are robust to hidden bias where the odds
of exposure are twice as large or half as large as observed from the propensity scores.
Propensity models, weights, and balance assessments were conducted in
Stata 10.1 [129]. Data management, time-to-event analyses, and sensitivity analyses were
conducted using SAS 9.2 [130].

Results
Descriptive Analysis
Table 4.5 presents summary statistics for the analytic sample. The average age
was just over 29 years. The median household income was between $40,000 and
$45,000. Nearly half of the mothers knew that 6 months was the recommendation for
exclusive breastfeeding duration. Approximately 69% of respondents were either
confident or very confident in their ability to meet their breastfeeding intentions. The
IFPS II sample were slightly older, more highly educated, less likely to be low income,
more likely to be employed and white, had fewer children, were less likely to smoke, and
took longer maternity leave than a random sample of US mothers [98].

133

Table 4.5

Analytic sample characteristics (n=1304)
Modal
Category

Maternal Characteristics
Demographics
Maternal ageB
Number of people in householdB
Number of other children B
Number of biological childrenB
Region of Country
New England
Mid-Atlantic
East North Central
West North Central
South Atlantic
East South Central
West South Central
Mountain
Pacific
Marital Status
Married
Divorced
Separated
Never Married
Race / Ethnicity
White
Black
Asian
Latina / Hispanic
Other
Respondent's Health
Average cigarettes smoked dailyB
Obese
Educational Attainment
High school graduate or less
1 to 3 years of college
College graduate
Post graduate
Income

Analytic
Sample
Mean

Percent

29.3
3.3
1.2
1.2
3.8
11.8
20.7
8.9
15.7
5.2
10.8
10.9
12.3
82.9
2.5
0.8
13.6
85.3
3.9
2.9
6.4
1.5
0.7
21.9
15.9
40.2
32.8
11.0
$40,000 to
$45,000

Household Income

134

Table 4.5(Continued)

Analytic sample characteristics (n=1304)
Modal
Mean Percent
Category
Previous Experience with Breastfeeding
Mother did not have any previous children to
27.1
breastfeed
Months mother breastfed previous children
3.9
Mother knows that she breastfed as a child
53.0
41.8
Mother did not breastfed as a child
Mother knows the recommendations for
48.5
breastfeeding duration
Maternal Attitude Towards Breastfeeding
Agreement with statement "Infant formula is as
2.2
good as breast milk"A
Prenatal Breastfeeding and Work Intentions
Respondent does not know when she will feed
2.7
something other than breast milk
Age of infant when mother expects to feed food
1 to 2
besides breast milk
months
Age of infant when mother expects to completely
9.5
stop breastfeeding
Not at all confident meet breastfeeding intentions
1.2
4.7
Not confident meet breastfeeding intentions
Confident meet breastfeeding intentions
31.1
Very confident meet breastfeeding intentions
37.8
Mother's Community Support for Breastfeeding
8.3
All of the friends with children have breastfed
Baby's father thinks the baby should ONLY be
64.2
breastfed
Baby's maternal grandmother thinks the baby
should ONLY
43.7
be breastfed
Baby's paternal grandmother thinks the baby
30.0
should ONLY
be breastfed
Respondent lived in area with a national
13.0
breastfeeding campaign
WIC Status
Mother is enrolled in WIC
24.2
Child is enrolled in WIC
13.8
Baby Characteristics
49.5
Baby is a boy
A
Reports analytic sample mean for identified attitude construct from a 6-point Liker Scale
(1-Strongly Disagree to 6-Strongly Agree).
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Table 4.5(Continued) Analytic sample characteristics (n=1304)
Healthcare Characteristics
Mother has health insurance or healthcare plan
Prenatal Care
Obstetrician gives prenatal care
Family physician gives prenatal care
Certified nurse midwife gives prenatal care
Other provider gives prenatal care
Birth Attendant
Obstetrician
Family physician
Certified nurse midwife
Other provider
Type of Delivery
Vaginal Not Induced
Vaginal Induced
Planned CS
Unplanned CS
Pain Medication During Delivery
Received General Anesthesia
Spinal Epidural
Demerol
Nitrous oxide
Pudendal Block
Other pain meds
No pain meds
Support During Labor
Professional Labor Support was present during labor

96.1
80.9
8.0
10.0
1.4
80.5
7.3
10.9
0.9
39.8
33.0
16.6
10.6
1.3
75.2
11.7
1.1
0.8
11.5
16.3
2.8

Table 4.6 presents summary information for Step exposure. Almost 90% of
respondents reported receiving care that was non-adherent to Step 6 (No supplementation
of breastfed infants). More than half reported receiving care that was non-adherent to
Steps 3 (Prenatal provider recommends breastfeeding), 8 (Hunger cues), and
9 (No pacifier). More than half reported receiving care that was non-adherent to the
following combinations Steps 6 and 8 and Steps 6 and 9.
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Table 4.6
Analytic sample characteristics (n=1304)
Individual Step Exposure
Mother did not report that her prenatal provider preferred breastfeeding on
the prenatal questionnaire (Care non-adherent to Step 3) A
Mother not able to breastfeed within 1 to 2 hours after birth
(Care non-adherent to Step 4)
Infant supplemented and/or Mother exposed to formula advertising
(Care non-adherent to Step 6)
Mother-infant dyad did not room-in (Care non-adherent to Step 7)
Infant not fed according to hunger cues
(Care non-adherent to Step 8)
Infant provided pacifier during the hospital stay
(Care non-adherent to Step 9)
Mother not provided information about breastfeeding support
(Care non-adherent to Step 10)

54.2
33.1
89.5
43.6
56.4
56.2
27.2

Combinations of two Steps
Mother's Provider Did Not Recommend Breastfeeding AND
Mother Not Able to Breastfeed Within 1 to 2 Hr. After Birth
(Care non-adherent to both Steps 3 and 4)
Mother's Provider Did Not Recommend Breastfeeding AND
Infant Supplemented and/or Mother Exposed to Formula Advertising
(Care non-adherent to both Steps 3 and 6)
Mother's Provider Did Not Recommend Breastfeeding AND
Mother-Infant Dyad Did Not Room-In
(Care non-adherent to both Steps 3 and 7)
Mother's Provider Did Not Recommend Breastfeeding AND
Infant Not Fed According to Hunger Cues
(Care non-adherent to both Steps 3 and 8)
Mother's Provider Did Not Recommend Breastfeeding AND
Infant Provided Pacifier During Hospital Stay
(Care non-adherent to both Steps 3 and 9)
Mother's Provider Did Not Recommend Breastfeeding AND
Mother Not Provided Information about Breastfeeding Support
(Care non-adherent to both Steps 3 and 10)
Mother Not Able to Breastfeed Within 1 to 2 Hr. After Birth AND
Infant Supplemented and/or Mother Exposed to Formula Advertising
(Care non-adherent to both Steps 4 and 6)
Mother Not Able to Breastfeed Within 1 to 2 Hr. After Birth AND
Mother-Infant Dyad Did Not Room-In
(Care non-adherent to both Steps 4 and 7)
Mother Not Able to Breastfeed Within 1 to 2 Hr. After Birth AND
Infant Not Fed According to Hunger Cues
(Care non-adherent to both Steps 4 and 8)
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20.2

49.6

25.4

32.0

31.2

14.5

30.7

17.1

21.9

Table 4.6(continued) Analytic sample characteristics (n=1304)
Mother Not Able to Breastfeed Within 1 to 2 Hr. After Birth AND
Infant Provided Pacifier During the Hospital Stay
(Care non-adherent to both Steps 4 and 9)
Mother Not Able to Breastfeed Within 1 to 2 Hr. After Birth AND
Mother Not Provided Information about Breastfeeding Support
(Care non-adherent to both Steps 4 and 10)
Infant Supplemented and/or Mother Exposed to Formula Advertising AND
Mother-Infant Dyad Did Not Room-In
(Care non-adherent to both Steps 6 and 7)
Infant Supplemented and/or Mother Exposed to Formula Advertising AND
Infant Not Fed According to Hunger Cues
(Care non-adherent to both Steps 6 and 8)
Infant Supplemented and/or Mother Exposed to Formula Advertising AND
Infant Provided Pacifiers
(Care non-adherent to both Steps 6 and 9)
Infant Supplemented and/or Mother Exposed to Formula Advertising AND
Mother Not Provided Information about Breastfeeding Support
(Care non-adherent to both Steps 6 and 10)
Mother-Infant Dyad Did Not Room-In AND
Infant Not Fed According to Hunger Cues
(Care non-adherent to both Steps 7 and 8)
Mother-Infant Dyad Did Not Room-In AND
Infant Provided Pacifier During Hospital Stay
(Care non-adherent to both Steps 7 and 9)
Mother-Infant Dyad Did Not Room-In AND
Mother Not Provided Information about Breastfeeding Support
(Care non-adherent to both Steps 7 and 10)
Infant Not Fed According to Hunger Cues AND
Infant Provided Pacifier During Hospital Stay
(Care non-adherent to both Steps 8 and 9)
Infant Not Fed According to Hunger Cues AND
Mother Not Provided Information about Breastfeeding Support
(Care non-adherent to both Steps 8 and 10)
Infant Provided Pacifier During Hospital Stay AND
Mother Not Provided Information about Breastfeeding Support
(Care non-adherent to both Steps 9 and 10)

20.2

10.1

41.2

51.5

52.6

24.4

34.7

28.9

10.8

34.7

15.1

14.7

Exposed to Doses
Exposed to 0 Steps or 1 Step (0 Stars)

10.4

Exposed to 2 or 3 Steps (1 Star)

44.2

Exposed to 4 or 5 Steps (2 Stars)
Exposed to 6 or 7 Steps (3 Stars)

36.3
9.1
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Figure 4-1 presents the survival curves for breastfeeding duration estimated from
the Life Table method. Table 4.7 presents the overall median duration of any
breastfeeding, 44.11 weeks. Table 4-6 also presents the crude, unadjusted duration of
breastfeeding by whether or not the mother reported receiving care that was non-adherent
each Step and combination of two Steps. The shortest duration of breastfeeding is also
associated with Step 4 at 34.74 weeks. The longest duration of breastfeeding is associated
with being exposed to care that aligns with Step 9 (No pacifiers) at 46.12 weeks, and
49.25 weeks respectively. Appendix C.3 presents the survival curves estimated from the
Life Tables method for the crude, unadjusted breastfeeding duration by Step exposure.

Figure 4.2 Life Table Estimates of the Survivor Functions for breastfeeding duration
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Table 4.7

Life table estimates of breastfeeding duration (n=1304)
Breastfeeding Duration
in Weeks
Median
Standard
Duration
Error

Overall Sample Median Duration

44.11

1.14

Mother's Provider Recommended Breastfeeding During
Prenatal (Exposed to Step 3)

44.99

1.65

Mother's Provider Did Not Recommend Breastfeeding During
Prenatal
(Exposed to care that was non-adherent to Step 3)

42.58

3.30

Mother Able to Breastfeed Within 1 to 2 hr. After Birth
(Exposed to Step 4)

46.93

1.33

Mother Not Able to Breastfeed Within 1 to 2 Hr. After Birth
(Exposed to care that was non-adherent to Step 4)

34.74

1.90

Infant Not Supplemented Unless Medically Indicated and
Mother not Exposed to Formula Advertising (Exposed to Step
6)

47.62

4.46

Infant Supplemented and/or Mother Exposed to Formula
Advertising (Exposed to care that was non-adherent to Step 6)

43.60

2.09

Mother-Infant Dyad Roomed-In
(Exposed to Step 7)

48.30

0.85

Mother-Infant Dyad Did Not Room-In
(Exposed to care that was non-adherent to Step 7)

37.90

1.78

Infant Fed According to Hunger Cues
(Exposed to Step 8)

49.17

0.85

Infant Not Fed According to Hunger Cues
(Exposed to care that was non-adherent to Step 8)

36.82

1.69

Infant Not Provided Pacifier During the Hospital Stay
(Exposed to Step 9)

49.25

1.13

Infant Provided Pacifier During the Hospital Stay
(Exposed to care that was non-adherent to Step 9)

38.05

1.31

Mother Provided Information about Breastfeeding Support
(Exposed to Step 10)

43.54

1.92

Mother Not Provided Information about Breastfeeding Support
(Exposed to care that was non-adherent to Step 10)

45.31

2.16
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Table 4.7(Continued)

Life table estimates of breastfeeding duration (n=1304)
Any Breastfeeding
Duration
Median
Standard
Duration
Error

Mother's Provider Recommend Breastfeeding AND/OR
Mother Able to Breastfeed Within 1 to 2 Hr. After Birth
(Exposed to Steps 3 and 4)

46.32

1.20

Mother's Provider Did Not Recommend Breastfeeding AND
Mother Not Able to Breastfeed Within 1 to 2 Hr. After Birth
(Exposed to care that was non-adherent to Steps 3 and 4)

29.92

6.10

Mother's Provider Recommend Breastfeeding AND/OR
Infant Not Supplemented and Mother Not Exposed to Formula
Advertising
(Exposed to Steps 3 and 6)

44.44

1.54

Mother's Provider Did Not Recommend Breastfeeding AND
Infant Supplemented and/or Mother Exposed to Formula
Advertising
(Exposed to care that was non-adherent to Steps 3 and 6)

43.53

3.41

Mother's Provider Recommend Breastfeeding AND/OR
Mother-Infant Dyad Roomed-in
(Exposed to Steps 3 and 7)

45.88

1.45

Mother's Provider Did Not Recommend Breastfeeding AND
Mother-Infant Dyad Did Not Room-In
(Exposed to care that was non-adherent to Steps 3 and 7)

37.38

2.97

Mother's Provider Recommend Breastfeeding AND/OR
Infant Fed According to Hunger Cues
(Exposed to Steps 3 and 8)

46.48

1.37

Mother's Provider Did Not Recommend Breastfeeding AND
Infant Not Fed According to Hunger Cues
(Exposed to care that was non-adherent to Steps 3 and 8)

35.79

1.62

Mother's Provider Recommend Breastfeeding AND/OR
Infant Not Provided a Pacifier During the Hospital Stay
(Exposed to Steps 3 and 9)

46.31

1.29

Mother's Provider Did Not Recommend Breastfeeding AND
Infant Provided Pacifier During Hospital Stay
(Exposed to care that was non-adherent to Steps 3 and 9)

37.06

2.11

Mother's Provider Recommend Breastfeeding AND/OR
Mother Provided Information About Breastfeeding Support
(Exposed to Steps 3 and 10)

44.13

1.17

Mother's Provider Did Not Recommend Breastfeeding AND
Mother Not Provided Information About Breastfeeding
Support
(Exposed to care that was non-adherent to Steps 3 and 10)

44.05

4.58
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Table 4.7(Continued)

Life table estimates of breastfeeding duration (n=1304)
Median
Duration

Standard
Error

Mother Able to Breastfeed Within 1 to 2 Hr. After Birth
AND/OR
Infant Not Supplemented and Mother Exposed to Formula
Advertising
(Exposed to Steps 4 and 4)

46.43

1.34

Mother Not Able to Breastfeed Within 1 to 2 Hr. After Birth
AND
Infant Supplemented and/or Mother Not Exposed to Formula
Advertising
(Exposed to care that was non-adherent to Steps 4 and 6)

35.85

2.25

Mother Able to Breastfeed Within 1 to 2 Hr. After Birth
AND/OR
Mother-Infant Dyad Roomed-In
(Exposed to Steps 4 and 4)

45.26

1.34

Mother Not Able to Breastfeed Within 1 to 2 Hr. After Birth
AND
Mother-Infant Dyad Did Not Room-In
(Exposed to care that was non-adherent to Steps 4 and 6)

34.59

2.10

Mother Able to Breastfeed Within 1 to 2 Hr. After Birth
AND/OR
Mother-Infant Dyad Roomed-In
(Exposed to Steps 4 and 7)

45.26

1.34

Mother Not Able to Breastfeed Within 1 to 2 Hr. After Birth
AND
Mother-Infant Dyad Did Not Room-In
(Exposed to care that was non-adherent to Steps 4 and 7)

34.59

2.10

Mother Able to Breastfeed Within 1 to 2 Hr. After Birth
AND/OR
Infant Fed According to Hunger Cues
(Exposed to Steps 4 and 8)

46.29

1.23

Mother Not Able to Breastfeed Within 1 to 2 Hr. After Birth
AND
Infant Not Fed According to Hunger Cues
(Exposed to care that was non-adherent to Steps 4 and 8)

31.88

3.64

Mother Able to Breastfeed Within 1 to 2 Hr. After Birth
AND/OR
Infant Not Provided Pacifier During Hospital Stay
(Exposed to Steps 4 and 9)

46.45

1.20

Mother Not Able to Breastfeed Within 1 to 2 Hr. After Birth
AND
Infant Provided Pacifier During the Hospital Stay
(Exposed to care that was non-adherent to Steps 4and 9)

31.79

4.21
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Table 4.7(Continued)

Life table estimates of breastfeeding duration (n=1304)
Median
Standard
Duration
Error

Mother Able to Breastfeed Within 1 to 2 Hr. After Birth
AND/OR
Mother Provided Information About Breastfeeding Support
(Exposed to Steps 4 and 10)

44.40

1.18

Mother Not Able to Breastfeed Within 1 to 2 Hr. After Birth
AND
Mother Not Provided Information About Breastfeeding
Support
(Exposed to care that was non-adherent to Steps 4 and 10)

36.36

7.48

Infant Not Supplemented and Mother Not Exposed to Formula
Advertising AND/OR
Mother-Infant Dyad Roomed-In
(Exposed to Steps 6 and 7)

47.83

2.07

Infant Supplemented and/or Mother Exposed to Formula
Advertising AND
Mother-Infant Dyad Did Not Room-In
(Exposed to care that was non-adherent to Steps 6 and 7)

38.01

1.90

Infant Not Supplemented and Mother Not Exposed to Formula
Advertising AND/OR
Infant Fed According to Hunger Cues
(Exposed to Steps 6 and 8)

48.56

0.83

Infant Supplemented and/or Mother Exposed to Formula
Advertising AND
Infant Not Fed According to Hunger Cues
(Exposed to care that was non-adherent to Steps 6 and 8)

37.05

1.83

Infant Not Supplemented and Mother Not Exposed to Formula
Advertising AND/OR
Infant Not Provided Pacifier
(Exposed to Steps 6 and 9)

48.88

1.06

Infant Supplemented and/or Mother Exposed to Formula
Advertising AND
Infant Provided Pacifiers
(Exposed to care that was non-adherent to Steps 6 and 9)

38.14

1.31

Infant Not Supplemented and Mother Not Exposed to Formula
Advertising AND/OR
Mother Provided Information About Breastfeeding Support
(Exposed to Steps 6 and 10)

44.22

1.36

Infant Supplemented and/or Mother Exposed to Formula
Advertising AND
Mother Not Provided Information About Breastfeeding
Support
(Exposed to care that was non-adherent to Steps 6 and 10)

43.62

5.20
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Table 4.7(Continued)

Life table estimates of breastfeeding duration (n=1304)
Median
Duration

Standard
Error

Mother-Infant Dyad Roomed-In AND/OR
Infant Fed According to Hunger Cues
(Exposed to Steps 7 and 8)

47.40

1.62

Mother-Infant Dyad Did Not Room-In AND
Infant Not Fed According to Hunger Cues
(Exposed to care that was non-adherent to Steps 7 and 8)

36.88

1.89

Mother-Infant Dyad Roomed-In AND/OR
Infant Not Provided Pacifier
(Exposed to Steps 7 and 9)

47.52

1.49

Mother-Infant Dyad Did Not Room-In AND
Infant Provided Pacifier During Hospital Stay
(Exposed to care that was non-adherent to Steps 7and 9)

35.28

2.07

Mother-Infant Dyad Roomed-In AND/OR
Mother Provided Information About Breastfeeding Support
(Exposed to Steps 7 and 10)

44.65

1.35

Mother-Infant Dyad Did Not Room-In AND
Mother Not Provided Information about Breastfeeding Support
(Exposed to care that was non-adherent to Steps 7 and 10)

35.12

2.11

Infant Fed According to Hunger Cues AND/OR
Infant Provided Pacifier During Hospital Stay
(Exposed to Steps 8 and 9)

47.81

1.23

Infant Not Fed According to Hunger Cues AND
Infant Provided Pacifier During Hospital Stay
(Exposed to care that was non-adherent to Steps 8 and 9)

34.69

1.81

Infant Fed According to Hunger Cues AND/OR
Mother Provided Information about Breastfeeding Support
(Exposed to Steps 8 and 10)

44.78

1.27

Infant Not Fed According to Hunger Cues AND
Mother Not Provided Information about Breastfeeding Support
(Exposed to care that was non-adherent to Steps 8 and 10)

35.93

2.06

Infant Not Provided Pacifier During Hospital Stay AND/OR
Mother Provided Information about Breastfeeding Support
(Exposed to Steps 9 and 10)

45.26

1.16

Infant Provided Pacifier During Hospital Stay AND
Mother Not Provided Information about Breastfeeding Support
(Exposed to care that was non-adherent to Steps 9 and 10)

33.70

3.06
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Tests for Distributions
Table 4.8 displays the results from the likelihood-ratio tests. The likelihood-ratio
statistic showed that the exponential distribution was not preferred when compared
against both the Weibull and generalized gamma distributions. The generalized gamma
distribution was preferred over the Weibull distribution. However, the lognormal
distribution was preferred to the generalized gamma distribution. The lognormal
distribution was used for the parametric models.

Table 4.8

Likelihood-ratio tests for distribution
Likelihood-ratio chi-square
Statistic
Exponential vs. Weibull
67.83
Exponential vs. Generalized Gamma
87.52
Weibull vs. Generalized Gamma
19.69
Log-normal vs. Generalized Gamma
1.97

p-value
0.000
0.000
0.000
0.160

Time to Event Analysis: Breastfeeding Duration
A parametric accelerated failure time model using a lognormal distribution was
used to assess the effect of exposure to care that was non-adherent to each Step, each
combination of two Steps, and varying dose of Steps on breastfeeding duration. These
results are presented in Tables 4.9-4.11.
Examining the effect of single Steps shows the largest effect for Step 6 (No
supplementation of breastfed infants) with a 10.52-week reduction in breastfeeding
related to care that was non-adherent to Step 6 (p=0.0003). This effect is robust to hidden
bias for Γ =1.87 to 1.88. Care that was non-adherent to Step 3 (Prenatal provider
recommends breastfeeding) is related to a 7-week increase in breastfeeding duration
(p=0.0001). The direction of the affect is similar to the results from a traditional
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multivariate regression approach; however, statistical significance was different. Steps 8
(Hunger cues) (p=0.01) and 9 (No pacifiers) (p=0.04) were significant in the regression
analyses but were not significant in the propensity score analysis.
Examining the combinations of Steps shows that the largest impact is related to
being exposed to care that was non-adherent to both Steps 4 (Breastfeed within 1 to 2
hours after birth) and 9 (No pacifiers): an 11.8-week reduction in breastfeeding
duration (p<0.0001). Being exposed to care that was non-adherent to both 3 (Prenatal
provider recommends breastfeeding) and Steps 4 (Breastfeed within 1 to 2 hours after
birth) is related to an 8.6-week reduction in breastfeeding duration (p=0.001). Care that
was non-adherent to both Steps 8 (Hunger cues) and 9 (No pacifiers) is related to a 6.3week reduction in breastfeeding duration (p=0.02). Non-adherence to Steps 7 (Room-in)
and 8 (hunger cues) is related to a 5.6-week reduction (p=0.04). Only the combinations of
Steps 3 (Prenatal provider recommends breastfeeding) and 10 (Post discharge support)
and Steps 7 Room-in) and 9 (No pacifiers) were significant in the multivariate regression
model.
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Table 4.9

Estimates of the effect of individual Steps on breastfeeding duration: Results from a parametric survival model using a lognormal distribution (n=1304)
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Models Using Propensity Score Inverse Probability
Regression Model Estimates
Weights
Difference
Difference
Model
Predicted
in Duration
in Duration
Model
Predicted
Coefficients
Breastfeeding Attributable Coefficients Breastfeeding Attributable
(p-value)
Duration
Duration
to Step
to Step
ΓA
(p-value)
Step 3:
0.18
0.19
1.87 to
68.61
11.50
7.23
42.26
Prenatal provider –NoR**, PS**
(0.004)
(0.007)
1.88
-0.13
Step 4: Breastfeed
-0.11
51.00
-6.11
-5.17
NA
36.05
(0.07)
(0.07)
within 1 to 2 hr. –No
-0.24
3.40 to
Step 6: No supplementation or
0.04
2.19
-10.52
39.08
59.31
PS**
(0.0003)
3.41
advertising-No
(0.69)
-0.02
-0.01
55.75
Step 7: Room-in –No
-1.36
-0.39
NA
42.32
(0.72)
(0.90)
-0.09
-0.17
48.19
Step 8: Hunger cues –NoR*
-8.92
-3.67
NA
38.56
(0.01)
(0.20)
-0.06
-0.12
50.52
Step 9: No pacifiers –NoR*
-6.59
-2.36
NA
39.75
(0.04)
(0.42)
0.14
Step 10:
0.10
5.87
5.73
NA
45.31
62.99
(0.06)
Discharge support –No
(0.14)
R*
p-value <0.05 for propensity score model; R**p-value <0.01 for propensity score model; R***p-value <0.0001 for propensity score model
PS*
p-value <0.05 for propensity score model; PS**p-value <0.01 for propensity score model; PS***p-value <0.0001 for propensity score model
A
Sensitivity analysis. Results are robust to a hidden bias of a magnitude equal to Γ. In these results, the value for Γ falls between the high and
low number reported. For example, with Step 6: the results are robust to a hidden bias where Γ is between 3.40 and 3.41.

Table 4.10

Estimates of the effect of combinations of two Steps on breastfeeding duration: Results from a parametric survival model
using a log-normal distribution (n=1304)

148

Models Using Propensity Score Inverse Probability
Regression Model Estimates
Weights
Difference
Difference
in Duration
in Duration
Model
Predicted
Model
Predicted
Breastfeeding Attributable
Coefficients
Breastfeeding Attributable Coefficients
Duration
Duration
to Step
to Step
Γ
(p-values)
(p-value)
-0.23
-0.23
2.82 to
PS**
Steps 3 and 4: -No
31.69
-8.34
32.88
-8.62
(0.05)
(0.001)
2.83
0.17
0.15
1.07
to
Steps 3 and 6: -NoPS*
47.62
7.58
44.40
6.13
(0.09)
(0.04)
1.08
0.07
-0.04
Steps 3 and 7: -No
43.07
3.04
39.05
-1.60
NA
(0.55)
(0.57)
-0.08
0.09
Steps 3 and 8: -No
36.85
-3.19
46.17
3.84
NA
(0.45)
(0.24)
0.06
0.00
Steps 3 and 9: -No
42.47
2.44
41.83
0.16
NA
(0.60)
(0.96)
0.26
0.17
1.14 to
Steps 3 and 10: -NoR*, PS*
52.08
12.04
49.54
7.74
(0.04)
(0.04)
1.15
0.02
-0.07
Steps 4 and 6: -No
40.80
0.76
38.52
-2.89
NA
(0.89)
(0.34)
0.14
-0.06
Steps 4 and 7: -No
46.04
14.35
40.02
-2.63
NA
(0.30)
(0.40)
0.07
-0.14
Steps 4 and 8: -No
42.76
-4.86
36.14
-5.43
NA
(0.61)
(0.06)
-0.23
-0.32
Steps 4 and 9: -NoPS***
31.95
-11.12
30.96
-11.84
5+
(0.07)
(<0.0001)
0.16
0.12
Steps 4 and 10: -No
46.81
9.96
44.73
5.06
NA
(0.26)
(0.09)
R*
p-value <0.05 for propensity score model; R**p-value <0.01 for propensity score model; R***p-value <0.0001 for propensity score model
PS*
p-value <0.05 for propensity score model; PS**p-value <0.01 for propensity score model; PS***p-value <0.0001 for propensity score model

Table 4.9(continued)

Estimates of the effect of individual Steps on breastfeeding duration: Results from a parametric survival model using
a log-normal distribution (n=1304)
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Models Using Propensity Score Inverse Probability
Regression Model Estimates
Weights
Difference
Difference
in Duration
in Duration
Model
Predicted
Model
Predicted
Coefficients
Breastfeeding Attributable Coefficients Breastfeeding Attributable
Duration
Duration
to Step
to Step
Γ
(p-values)
(p-values)
0.02
0.08
Steps 6 and 7: -No
40.78
-1.69
43.47
3.26
NA
(0.90)
(0.28)
-0.15
-0.14
1.06 to
Steps 6 and 8: -NoPS*
34.33
-17.75
36.83
-5.71
(0.19)
(0.04)
1.07
0.02
-0.05
Steps 6 and 9: -No
40.93
0.13
40.53
-1.96
NA
(0.83)
(0.51)
-0.03
0.12
Steps 6 and 10: -No
38.92
-7.12
45.52
5.20
NA
(0.83)
(0.09)
0.02
-0.15
1.15 to
Steps 7 and 8: -NoPS*
40.91
-1.85
36.12
-5.66
(0.85)
(0.04)
1.16
-0.27*
-0.11
Steps 7 and 9: -NoR*,
30.57
-1.38
37.34
-4.21
NA
(0.03)
(0.12)
0.11
-0.04
Steps 7 and 10: -No
44.90
-1.91
36.76
-1.68
NA
(0.44)
(0.47)
0.09
-0.16
1.31 to
Steps 8 and 9: -NoPS*
43.68
2.90
35.97
-6.33
(0.48)
(0.02)
1.32
-0.16
-0.10
Steps 8 and 10: -No
34.26
-0.06
36.38
-3.85
NA
(0.26)
(0.14)
-0.12
-0.08
Steps 9 and 10: -No
35.34
-5.58
37.97
-3.30
NA
(0.35)
(0.23)
R*
p-value <0.05 for propensity score model; R**p-value <0.01 for propensity score model; R***p-value <0.0001 for propensity score model
PS*
p-value <0.05 for propensity score model; PS**p-value <0.01 for propensity score model; PS***p-value <0.0001 for propensity score model

Table 4.11

Dose response relationship between Step-exposure and breastfeeding duration: Results from a parametric survival
model using a log-normal distribution (n=1304)
Model Using Propensity Score Inverse Probability
Regression Model Approach
Weights
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Model Coefficients
No StarsR**
-0.43
(Exposed to 0 or 1 Steps)
(0.0008)
1 StarR**, PS***
-0.27
(0.004)
(Exposed to 2 or 3 Steps)
2 StarsPS***
-0.06
(Exposed to 4 or 5 Steps)
(0.57)
3 StarsA R**, PS***
3.00
(Exposed to 6 or 7 Steps)
(0.0005)
A
Referent Group
R*
p-value <0.05 for propensity score model
R**
p-value <0.01 for propensity score model
R***
p-value <0.0001 for propensity score model
PS*
p-value <0.05 for propensity score model
PS**
p-value <0.01 for propensity score model
PS***
p-value <0.0001 for propensity score model

Model Coefficients
0.00
(0.98)
-0.29
(0.001)
-0.20
(0.03)
3.89
(<0.0001)

Γ
NA
2.65 to
2.66
1.30 to
1.31
5+

The dose-response analysis results are presented in Table 4.10. The results
indicate that being exposed to 6 or 7 Steps results in a breastfeeding predicted duration of
48.8 weeks (p<0.0001). Compared to 6 or 7 Steps, fewer step exposures achieve
significantly shorter durations. Two Stars (exposed to 4 or 5 Steps) results in a 9-week
reduction in breastfeeding duration (39.81 weeks as compared to 48.82 weeks, p=.03).
One Star (exposed to 2 or 3 Steps) resulted in a 12-week reduction in duration (36.4
weeks as compared to 48.82 weeks, p=.001). Finally, being exposed to 0 or 1 Step was
not significantly different from being exposed to 6 or 7 Steps (p=0.98).

Discussion
The current study adds to previous work on the impact of the Ten Steps; it also
expands upon the DiGirolamo study, which also used the IFPS II to look at the
relationship between Step exposure and breastfeeding duration. This study adds several
specific contributions to the literature on the Ten Steps. It explores the relationship
between breastfeeding duration and specific combinations of Two Steps; it uses
propensity score methods to make causal inferences on the relationship between
breastfeeding duration and exposure to specific maternity care practices; and it takes a
different approach to this topic in that, rather than looking at the additive impact of Steps,
it explores how non-adherence to optimal breastfeeding care, as care outlined in the
Steps, may create barriers to achieving breastfeeding duration.
The findings that Steps 6 (No supplementation of breastfed infants) is related to
longer durations of breastfeeding are similar to previous work using the IFPS II [47].
DiGirolamo and others have noted an inverse relationship between pacifier use and
breastfeeding [47, 131]. The results from this analysis are somewhat ambiguous in that a
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significant relationship between pacifier use and duration was observed in the multivariate approach but not in the propensity score approach. However, an additive
relationship was observed in the propensity score approach for Step 9 when care that was
non-adherent to Step 9 was combined with care that was non-adherent to Steps
4 (Breastfeed within 1 to 2 hours after birth) and 8 (Hunger cues).
The additive effects observed with the various combinations suggest two
implications: first, that there exists a synergistic relationship between specific Steps and
second, that significant acceleration towards achieving recommended breastfeeding
duration may be achieved by targeting combinations identified in this analysis. The
largest observed effect size, an 11.84-week decrease in breastfeeding duration, was
related to care that was non-adherent to both Steps 9 (No pacifiers) and 4 (Breastfeed
within 1 to 2 hours after birth). This suggests that an interactive relationship may exist
between delayed breastfeeding initiation and providing a pacifier that results in a
significant barrier to breastfeeding duration. It is of note that both of these practices are
related to the more biological aspects of breastfeeding than to the social aspects, per se
(delayed initial feeding misses the opportunity when the infant is alert and pacifier use
both inhibits the observation of hunger cues and may influence an infant’s ability to
obtain proper latch).The relationship between pacifier use and inhibiting the observation
and response to hunger cues may also explain the additive effect observed between Steps
8 (Hunger cues) and 9 (No pacifiers). Related to the second point, some of the
combinations with large observed impact may be “low hanging fruit” that hospitals and
public health interventionists can target and prioritize to remove barriers to achieving
breastfeeding duration. For example, a hospital may find that implementing Steps
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8 (Hunger cues) and 9 (No pacifiers) together may be easier than pursuing another Step
by itself.
An explanation for the finding that care non-adherent to Step 3 (Prenatal provider
recommends breastfeeding) leads to increased breastfeeding duration may be attributable
to poor measurement. Asking the mother what preference her provider has for
breastfeeding is measuring perceived attitudes and not whether her provider educated her
on the benefits and management of breastfeeding. As such, the estimates related to Step 3
and combinations of Step 3 with other Steps may be less accurate and should be
interpreted with caution. Further research is warranted to explore the relationship of
prenatal education (as it relates to Step 3) and breastfeeding duration
These analyses also suggest that there may be a dose-response relationship
between Step exposure and breastfeeding duration. This overall finding is reflects what
was observed in other studies [45, 47]. However, no significant difference was observed
between the referent group (3 Stars, exposed to 6 or 7 Steps) and the lowest group (0
Stars, 0 or 1 Steps); this finding does not reflect what either the DiGirolamo article found
nor the findings from the Declercq study. These reults may be due to the relatively few
respondents that were in either category. The dose-response relationship between Step
exposure and breastfeeding duration along with the evidence from combinations of two
Steps lends support to approaches like the North Carolina designation system, where
hospitals are recognized for incremental achievements in implementing the Steps.
Comparing these results with the prevalence rates of Step practice in the US
suggest that prevalent maternity care does serve as a barrier to breastfeeding duration.
Approximately 49% of facilities do not practice Step 4 (Breastfeed within 1 to 2 hours
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after birth) [64]. Combining this with data that as many as 69% of facilities do not
practice Step 9 (No pacifiers) suggests that a significant proportion of woman may be
receiving care that potentially shortens their breastfeeding duration by as much as 11
weeks. Furthermore, non-adherence to the Steps may have discouraged some women
from breastfeeding at all. This may lead to an increased effect than was measured in this
study.

Limitations
The first limitation of this study worth mentioning is that the hospital practices
used for measuring each Step were based on mothers' self-report. As a result, all the
results are subject to the mother’s perception of care that she received as opposed to
actual care that she received. Furthermore, a mother’s perception of care does not
necessarily reflect how that care is implemented at the facility she attends. For example,
whether or not a facility practices Step 3 (Prenatal provider recommends breastfeeding) is
likely to be predicted by whether or not that facility practices other Steps, such as Step 1
(Have a policy that supports the Steps) or Step 2 (Train staff in breastfeeding). A prenatal
care provider that has privileges in facility that supports breastfeeding may be more likely
to recommend breastfeeding to a patient. However, this does not reflect how mothers in
the IFPS II experienced, perceived, and reported these data. Although a mother may
eventually give birth in a facility that supports breastfeeding, from her perspective at the
time of the prenatal questionnaire, this information is unknown. Simply put, the practices
that a mother perceived and reported may be a poor reflection of what actually happened
to her and create difficulties when modeling exposure for the purposes of estimating
effects.
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A second limitation is that IFPS II did not collect data that measure communitylevel factors that influence whether or not a hospital chooses to implement the Steps, a
mother’s breastfeeding awareness, and a mother’s breastfeeding behaviors. Communitylevel factors are important to consider in such an analysis. This study attempted to
overcome this limitation by including region, population density, and whether all of a
mother’s friends breastfeed in the analysis. Measures that assessed the percentage of a
mother’s friends who breastfeed and the community-level breastfeeding rates may
provide a better control for community-level breastfeeding support and attitudes towards
breastfeeding.
A third limitation is that breastfeeding behaviors are self-reported. As a result,
they may suffer from recall and/or social desirability bias: recall bias in that a mother
may not accurately report when she stopped breastfeeding feeding, or social desirability
bias in that a mother may report that she is still breastfeeding in order to appear a certain
way on her survey. Controlling for reported prenatal breastfeeding intentions, prenatal
attitudes towards breastfeeding, and family attitudes towards breastfeeding may mitigate
this limitation.
Fourth, this study was unable to directly measure certain hospital-level steps such
as Steps 1 (Have a policy), 2 (Training), and 5 (Show mothers how to breastfeed); in
addition, the measure for Step 3 (Prenatal provider recommends breastfeeding) may be a
poor proxy for this Step. Findings from Chapter 3 suggest that training may have an
impact on the facility’s culture towards breastfeeding, which may in turn improve
breastfeeding rates. Further research is needed to explore how these facility-level Steps
may influence long-term breastfeeding duration.
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The study has limitations in terms of its analytic sample. These analyses were
based on individuals with complete data on confounding variables. Complete case
analyses may result in biased estimates. However, sensitivity analyses suggest that some
of the findings may be robust to hidden bias. The sample was also limited to women who
ever initiated breastfeeding. This was due to skip patterns in the data collection
questionnaire in that women who never breastfed were not asked questions related to
maternity practices that support breastfeeding. As such, estimates of the effects of “denial
of care” may be biased. For example, being denied Step 4 (Initiate within 1 hour after
birth) may have caused some mothers to never initiate breastfeeding at all. Finally, the
study saw high attrition over the first two rounds of data collection. Factors that led
women to drop out of the study may also be related to breastfeeding behaviors.
The IFPS II are not a nationally representative sample. As such, the results may
not be generalizable. The IFPS II sample were slightly older, more highly educated, less
likely to be low income, more likely to be employed and white, had fewer children, were
less likely to smoke, and took longer maternity leave than a random sample of US
mothers [98]. These characteristics may limit the generalizability of the findings. Further
research is needed that uses a more representative sample of women.

Conclusions
Most maternity practice in the US does not adhere to the Ten Steps. The results
from this analysis indicate that non-adherence to specific Steps, or sets of Steps may be
serving as barriers to achieving the duration of breastfeeding that is recommended. This
study offers the first assessment of the relationships of combinations of Steps with the
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duration of breastfeeding; the results suggest possible combinations of Steps may be
targeted to accelerate improvement.
These findings offer an alternative approach to that which is currently in program
practice in the US. Translational research is needed to identify whether implementation
of identified combinations of Steps at the facility level results in increased durations of
breastfeeding. In addition, operational research would help inform programs at the state,
regional or national level that encourage to implementation of the selected steps on
hospital practices, compared to current practices that encourage all Ten Steps
simultaneously.
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CHAPTER V: CONCLUSION
There are several public health and economic implications associated with
supporting women to achieve the recommended durations of breastfeeding. Achieving
the recommended breastfeeding durations is associated with reduced risks for several
adverse maternal and child health outcomes [1-6, 60]. Improved health resulting from
optimal breastfeeding may translate into as much as $13 billion annual reduction in
healthcare expenditures in the US [9]. Multiple complementary strategies are needed to
best support women to achieve optimal breastfeeding duration. A key strategy is the
implementation of maternity care practices that support breastfeeding, i.e., the Ten Steps
to Successful Breastfeeding, which has been shown to be an effective approach to
improving breastfeeding initiation, exclusivity, and duration [29, 38, 45-47, 62].
However, the number of facilities that practice this breastfeeding supportive care in the
US remains low [40, 64].
The overall objective of this dissertation is to provide evidence that can inform
Ten Step implementation efforts in a variety of hospital settings and contexts. The
findings relate to hospitals seeking an incremental approach to Ten Step implementation
and are applicable to hospitals at varying levels of Step achievement and Organizational
Readiness (i.e., collective commitment and collective efficacy) to implement the Steps.

Summary of Findings
Organizational Readiness to Change
The findings from chapter 2 illustrate that the two theoretical dimensions of
“Organizational Readiness to Change,” collective commitment and collective efficacy,
may prove useful in assessing a hospital’s readiness to implement the Ten Steps. Previous
discussion of the theory suggested that the two dimensions were related but conceptually
distinct [69]. The findings from this study reflect this in that the two dimensions shared
some common but not completely overlapping factors.
The qualitative data suggested several factors may influence (a) collective
efficacy, (b) collective commitment, or (c) both collective efficacy and collective
commitment to implement the Steps. Factors related to collective efficacy included
staffing constraints, mode of training, and presence of visitors in the hospital room.
Factors related to collective commitment included variations between day and night shift,
whether management actively supported implementation of the Steps, whether influential
individuals served as change agents, and seeing that mothers utilized and valued
breastfeeding support. Factors that related to both collective efficacy and collective
commitment included the age and experience of staff members and providers, the
misperception that the Ten Steps forces mothers to breastfeed, beliefs that certain cultures
will not breastfeed, and the degree that staff relied on lactation consultants.
The findings also highlight that readiness to implement the Steps is a collective
construct. The collective nature is reflected by two ideas: (1) that implementation of the
Steps requires cooperation among all staff members and (2) that staff may adjust their
own commitment/efficacy based on their perceptions of other staff members’
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commitment/efficacy. Efforts to support implementation of the Steps may benefit from
targeting readiness’ collective nature.

Evaluation of the Breastfeeding Friendly Healthcare Project
The findings from chapter 3 suggest two overarching findings: that the strategies
adopted by the BFHC may be effective at improving breastfeeding support and that even
partial implementation of the Steps may result in improved hospital-level breastfeeding
rates. The BFHC project was associated with increased practice of Steps 1 (Policy),
2 (Training), 5 (Show mothers how to breastfeed), 6 (No supplementation), and 10 (Post
discharge support). Although none of the hospitals achieved all Ten Steps, there was an
observed increase in hospital-level breastfeeding rates suggesting that partial
implementation of the Steps may result in improved breastfeeding.
Qualitative data from key informant interviews and document review suggested
several strategies may have supported the implementation of the Steps: having direct
support from project staff, forming a task force, implementing informed consent
procedures for formula supplementation, having planning sessions, and having regular inservice trainings.
Some barriers identified during the baseline assessment of organizational
readiness were not overcome. Specifically, the perception among staff that the Steps
require mothers to breastfed was still present at the second round assessment. Interviews
with physicians and providers also suggested that the project failed to increase
commitment among this group.
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Effect of Maternity Care Non-Adherent to the Ten Steps to Successful Breastfeeding
Findings from chapter 4 provide evidence for incremental approaches to
implementing the Ten Steps. The results align with other research into the individual
effect of the Steps in that care that does not adhere to Step 6 (No supplementation) is
individually related to shorter durations of breastfeeding [47]. The findings also reflect
other studies that found a dose-response relationship between Step exposure and
breastfeeding duration [45, 47]. Chapter 4 further illustrates that non-adherence to certain
combinations of two of the Steps leads to shorter durations of breastfeeding, listed in
order of magnitude of impact: Steps 4 (Breastfeed within 1 to 2 hours) and 9 (No
pacifiers), Step 3 (Prenatal provider recommends breastfeeding) and Step 4 (Breastfeed
within 1 to 2 hours), Step 8 (Hunger cues) and Step 9 (No pacifiers), Step 4 (Breastfeed
within 1 to 2 hours) and Step 8 (Hunger cues), and Step 6 (No supplementation) and
Step 8 (Hunger cues). The observed impact of certain combinations of Steps suggests that
synergistic relationships may exist between Steps.

Implications for Implementation of the Ten Steps
Findings from chapters 2 and 3 suggest that implementation efforts may benefit
from a theory-driven approach that explores and identifies factors related to the
dimensions of “Organizational Readiness to Change.” The findings suggest that targeting
the dimensions of readiness may result in improved implementation success even among
hospitals with varying baseline Step achievement and readiness levels. For example, the
training sessions specifically served to increase efficacy among nursing staff members
and also resulted in increased commitment to providing the care outlined in the Steps.
Clarifying the practices outlined in the Steps during the strategic planning sessions also
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served to increase confidence to practice the Steps. Conversely, not addressing factors
that influence readiness also serves to inhibit implementation success. The round-two
assessment interviews suggested that physicians were still uncommitted to change.
While the factors discussed were common across multiple hospitals, intervention
planning should include a qualitative baseline assessment to identify factors relating to
the dimensions of “Organizational Readiness to Change” that are specific to the facility
in question. The intervention can then target the identified factors to increase collective
efficacy and commitment among hospital staff members and providers.
The findings from chapters 3 and 4 also suggest that an incremental approach may
result in improved breastfeeding rates even among hospitals that do not intend to pursue
Baby-Friendly USA Designation. The findings suggest several individual Steps and
combinations of Steps that hospitals may prioritize as they begin the process of
implementing Breastfeeding Friendly care. Chapter 3 highlights the importance of the
facility-level Steps such as Step 1 (Policy) and 2 (Training) in creating a hospital culture
that supports breastfeeding. Chapter 3 also demonstrates the importance of
Step 5 (Showing mothers how to breastfeed). Both chapters 3 and 4 highlight the
importance of Step 6 (No supplementation). Finally, chapter 4 suggests several
combinations of two Steps. As part of a baseline assessment, those planning an
intervention may consider exploring whether the specific Steps and/or combinations of
two Steps that chapter 4 discusses may serve as “low-hanging fruit” for implementation.
Positive results, both in terms of implementation success and improved breastfeeding
outcomes, may, in turn, foster the creation of improved collective commitment and
collective efficacy leading to successful implementation of additional Steps.
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Areas for Further Research
Several areas of further research may extend, support, and further clarify the
findings in each of the preceding chapters; for example, development of a scale that
quantitatively measures readiness and identifies factors to address, quantitatively assesses
whether higher readiness levels significantly predicts implementation success,
development of valid and reliable tools to measure Ten Step practice at the individual
level, exploration whether the identified strategies translate to other settings, and
exploration whether implementing the identified combinations of two Steps at the facility
level results in improved breastfeeding outcomes.
A scale/scales that measure(s) organizational readiness vis-à-vis Step
implementation and/or identifies factors to address may facilitate quicker baseline
assessment. Conducting a qualitative study to assess readiness and identify factors,
though thorough, can be timely and resource intensive. A scale could be administered to
maternity staff members and providers quickly and could provide a more complete
assessment of readiness. The findings from chapter 2 may inform the development of
such a scale, though additional qualitative studies may be needed to explore readiness in
other settings. Such a scale could also serve to assess whether readiness to implement the
Steps is a facility-level construct or an individual-level construct by assessing withinfacility or within-department homogeneity [69].
The outcomes associated with organizational readiness have not been extensively
studied [69]. Although the findings from this dissertation suggest that readiness is
important to implementation success, additional research is needed to evaluate this
finding. Specifically, a study may be conducted to explore whether higher baseline
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readiness levels significantly predict greater success with implementing the Steps. A
study of this nature would benefit both the organizational readiness literature and the Ten
Step literature. It could serve to further substantiate the importance organizational
researchers place on achieving high readiness levels and further inform the development
of successful implementation efforts.
The Baby-friendly Hospital Initiative (BFHI) provides detailed guidance on
conducting an external assessment of hospital policies and practices as they relate to the
Ten Steps [27]. The approach outlined in the BFHI and as implemented by BabyFriendly USA, however, does not facilitate rapid and cost-effective assessment of Ten
Step practice. The BFHC project developed an individual-level survey to assess nursing
staff members’ and providers’ knowledge, attitudes, and practices related to providing the
care outlined in the Ten Steps. A validation study of the instrument suggested that
instrument possessed moderate ability to measure Step practice. The research from the
BFHC also suggested that other widely-used tools (i.e., the Self-Appraisal Tool and the
CDC Maternity Practices in Infant Nutrition and Care Survey) may not reliably measure
Step practice. Further research is needed to develop a valid and reliable instrument to
assess presence of those policies and practices that support breastfeeding friendly care.
Such an instrument may assist hospitals in identifying areas to strengthen and help
prioritize implementation efforts.
Additional translation research can validate whether the strategies identified in
chapter 3 are applicable and effective in other settings. The findings from the BFHC
project are influenced by hospital-level contextual factors. While the project enrolled
hospitals with various characteristics, additional research may codify identified strategies
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and/or illuminate additional approaches to support hospitals’ implementation of the Ten
Steps. Furthermore, additional translational research may provide additional evidence
whether implementing the Steps identified in chapter 3 lead to improved breastfeeding
rates at the facility level.
Finally, translational research is needed to evaluate whether implementing the
combinations of Steps identified in chapter 4 translates to improved facility-level and
community level breastfeeding rates. The data used in chapter 4 are based on self-report
and do not measure actual policy and practice at the facility. A facility-based study
focused on implementing the combinations identified would add validity to these
findings.

Concluding Comments
This dissertation sought to provide evidence to inform efforts to implement
breastfeeding-friendly care, i.e., practices and policy outlined in the Ten Steps, in
hospitals with varying levels of baseline Step achievement and readiness to implement
the Steps. In sum, the findings suggest that the theory of “Organizational Readiness to
Change” can be useful in baseline assessment and in guiding subsequent development of
strategic support; that incremental approaches to implementing the Steps may result in
improved Step achievement and facility-level breastfeeding rates; and that certain Steps,
and combinations of Steps, may have increased impact on the duration of breastfeeding,
and that specific combinations of steps may operate synergistically to increase this
impact.
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APPENDIX A.1: BASELINE KEY INFORMANT INTERVIEW GUIDE
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Introduction
Thank you for taking time out of your schedule. We recognize that your time is precious
and we appreciate you meeting with us. My name is ______________ and this is
_________________. Your hospital wants to improve the quality of care provided to
mothers and infants. As part of this process we would like to learn more about your
experience at your facility with other policy change efforts. We greatly value all that you
have to share with us. This interview will last approximately 30 minutes. During the
interview, we’d like to take notes and record our conversation using an audio recorder.
After we are finished using the recordings, they will be destroyed. We do not expect any
of these questions to touch on sensitive material. However, if you want the recorder
turned off for any reason, we’ll be glad to do that, just let us know. We have done this for
other interviewees already and would be more than happy to do that with you. Also, if the
information covered in this interview is too sensitive, you may choose not to answer any
question and may stop the interview at any time. Finally, your identity will remain
confidential.
Are you alright with me recording our conversation with this understanding?
Do you have any questions at this time?
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Interview Questions
Okay, with your permission, we’ll begin (TURN ON THE AUDIO RECORDER)
Today is ___ (date), my name is _____ (name).
XXX health care was considering enacting some changes to its policies and practices to
better support infant feeding. I would like for you to think back to another time when
XXX health care enacted an institutional change in clinical practice. Maybe XXX Health
was wanting nurses or physicians to change the way records were kept, or how they
interacted with patients, or some other clinical practice change.
1. Thinking back to this change in clinical practice can you describe for me how it
occurred?
2. Reflecting back on this change experience, describe for me those characteristics
that made the change easy to carry out.
3. What aspects/people/attitudes served as barriers or stumbling blocks to carrying
out the change?
4. How successful was the change effort?
5. What in your opinion would have made the change effort more successful?
We’re going to switch gears now. We’re going to talk specifically about movements
towards becoming baby-friendly. A baby-friendly hospital is one that is certified as
following these Ten Steps to successful breastfeeding (hand interviewee form titled “10
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Steps to Successful Breastfeeding”). Reflect on these Steps, as we continue with the
conversation.
1. Does continuing education impact the infant feeding support staff provide new
mothers here?
a. Do staff regularly receive training on how to provide infant feeding
support?
b. What format does this training take? (Is it classroom, on the job, on site,
no fault competency, etc…)
c. What are some of the topics / recommendations covered in the trainings?
d. How do staff (MDs, nurses, LCs, etc) incorporate that training into their
care?
2. Describe the current practice of these 10 Steps in your facility. (walk the
respondent through each of the 10 Steps)
a. How is the policy communicated to staff? Communicated to patients? Is
the policy posted?
b. Who receives training?
c. Does your facility have a prenatal class for patients? Is BF included in the
prenatal class? Is there a specific breastfeeding class?
d. How do staff support women to initiate BF w/in an hour? What does the
staff do to help mom initiate?
e. What do staff do to show women how to breastfeed? Who is mainly
responsible for fulfilling this task? Do staff teach hand expression, how to
pump?
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f. How often do breastfed infants receive something other than human milk?
What about infants who stay primarily in the nursery?
g. What happens at night re: rooming-in? How do moms respond to the idea
of rooming-in?
h. In general what do staff think “on-demand means”? What does on-demand
mean to you? What are some of the cues that staff use to know when to
feed the baby? What do staff teach mothers re: when to feed their baby.
i. Are pacifiers readily available for babies? If a baby is not breastfeeding
well what sorts of techniques do staff use to supplement the infant (cup
feeding, bottle feeding, supplement)
j. What does the facility do to foster the establishment of support groups?
How does staff refer moms to support groups? What support is available
in the community that you’re aware of?
3. Describe the staff’s attitudes regarding practices that reflect these 10 Steps (walk
through the Ten Steps with the key informant again).
a. What about the nurses specifically?
b. The physicians?
c. Administrators?
4. Describe the staff’s response to efforts to become Baby Friendly / implement the
10 steps.
a. What about the nurses specifically?
b. The MD’s
c. Admin
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5. What data collection or charting do you do at this hospital regarding the 10
steps to successful breastfeeding?
a. Do you see this charting as presenting any barriers
b. Do you see this charting as presenting any opportunities
6. Are there commercial industries that impact the care provided in this facility?
a. How does the history of supplemental feedings in your hospital affect
infant feeding care?
7. Look at these 10 steps again. Do you think there are any opportunities to getting
these practices in place that we haven’t already discussed? (Walk respondent
through each of the 10 Steps)
8. Likewise do you think there are any barriers to implementing these 10 steps that
we haven’t already discussed? (Walk respondent through each of the 10 Steps)
Thank you for your answers up to this point. We are almost done. I have a few questions
related to general hospital practice that I’d like to ask you before we finish today. I would
like you to consider where you feel your hospital as a whole is in terms of its level of
commitment to each of the 10 steps and its ability to enact practices to support the 10
steps. (Hand respondent form that starts “Think about your unit as a whole…” As I ask
you about each step and what impacts commitment and ability rank your hospital on a
scale of 1 to 6, 1 being not committed or not able at all, and 6 being very supportive or
very able.
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1. For each Step:
a. Could you explain for me why you gave your staff a score of _____ on
ability for Step ____? What factors influence your staff’s ability as a
whole to implement this Step?
b. Could you explain for me why you gave your staff a score of _____ on
commitment for Step ____? What factors influence your staff’s
commitment, as a whole to implement this Step?
c. What Step do you think will be the most easy to implement at your
hospital that isn’t already implemented? Why?
d. Which Step do you think will be the most difficult to implement at your
hospital that isn’t already implemented? Why?
THANK you very much for your time today. We will be contacting you again to conduct
a member check. That is, we will review with you what you said based on our notes and
recordings today to make sure that we accurately reflect your views and opinions.
Finally, we would like to remind you that your identity will be kept confidential.
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Directions: Think about your staff as a group.
As a group how able is everyone to do the Step?
As a group how committed is everyone to do the Step?
Score from 1 to 6: Give a 1 for NOT AT ALL; Give a 6 for VERY MUCH
Your Hospital:
__________________________________________________________________________________________________
Ability
Commitment
Ten Steps to Successful Breastfeeding
(1 to 6)
(1 to 6)
1
Have a written breastfeeding policy that is routinely communicated to all health care
staff.
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2

Train all health care staff in skills necessary to implement this policy.

3

Inform all pregnant women about the benefits and management of breastfeeding.

4

Help mothers initiate breastfeeding within an hour of birth.

5

Show mothers how to breastfeed, and how to maintain lactation even if they should be
separated from their infants.

6

Give newborn infants no food or drink other than breast milk, unless medically
indicated.

7

Practice rooming-in - that is, allow mothers and infants to remain together - 24 hours a
day.

8

Encourage breastfeeding on demand.

9

Give no artificial nipples or pacifiers to breastfeeding infants.

10

Foster the establishment of breastfeeding support groups and refer mothers to them on
discharge from the hospital or clinic.

Ten Steps to Successful Breastfeeding
1.

Have a written breastfeeding policy that is routinely communicated to all
health care staff.

2.

Train all health care staff in skills necessary to implement this policy.

3.

Inform all pregnant women about the benefits and management of
breastfeeding.

4.

Help mothers initiate breastfeeding within an hour of birth.

5.

Show mothers how to breastfeed, and how to maintain lactation even if they
should be separated from their infants.

6.

Give newborn infants no food or drink other than breast milk, unless
medically indicated.

7.

Practice “rooming in” – that is, allow mothers and infants to remain together
24 hours a day.

8.

Encourage breastfeeding on demand.

9.

Give no pacifiers or artificial nipples to breastfeeding infants.

10.

Foster the establishment of breastfeeding support groups and refer mothers to
them on discharge from the hospital or clinic.
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APPENDIX A.2: QUALITATIVE DATA CODING MANUAL
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CODING MANUAL
FOR CGBI’s
BREASTFEEDING FRIENDLY HEALTHCARE PROJECT

Version Date: November 17, 2011
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INSTRUCTIONS
Background
Coding involves breaking text down in to analytic components known as textual
units. Textual units may take the form of words, sentences, paragraphs, or the entire
interview transcripts. Textual units are simply pieces of the interview that appear to have
meaning. Atlas.ti allows us to make these units as large or as small as we want. In
general, larger units are more interpretable than smaller units are since smaller units often
lack the contextual reference to provide meaningful interpretation.
Textual units that reflect a construct are labeled with a "code" reflecting that
particular construct. The code is simply a label applied to a textual unit with defined
parameters outlining when and when not to apply it. To ensure consistency of coding, this
Coding Manual defines each code conceptually, outlines decision rules to use when
coding, provides examples of when to use the code and when not to use the code, and
will track any changes to the decision rules or codes as coding proceeds. This initial
version of the Coding Manual uses a conceptual framework to create a starting list of
codes. We will add to this list as we proceed with the analysis.
It is important to note that this book is a dynamic document. As we apply codes to
the interview transcripts we will have questions regarding the meanings of the codes, the
decision rules for when to apply the codes, and the applicability of our codes to our
analysis. This is expected. As we discuss these questions, we will further clarify the
definitions of our codes, we will refine the decision rules for the codes' application, and
we will generate new examples for application.

177

Directions for Coding
Apply codes to both the entire response where the relevant statement is found and
to the interviewer's question that prompted the response. For instance, suppose there is a
code "Barriers to Marriage". Next, suppose the following exchange between interviewer
and respondent appears in a transcript:
INTERVIEWER: PLEASE DESCRIBE WHAT THOSE ASPECTS WERE THAT
PREVENTED YOU FROM GETTING MARRIED.
Respondent: Well, first of all my family was dead set against me getting married to Chris.
They never liked him from the moment they met him. As much as I loved Chris, I could
never do anything that went against my parents' wishes. Second, we just didn't have the
money to actually get married. It is expensive to have a wedding, and we couldn't afford
it… Lastly, we just weren't ready. I mean, I wasn't sure I wanted to get married, let alone
to Chris.
In the example above the text highlighted in blue would be coded as "Barriers to
Marriage." Notice that both the interviewer's statement and the person's response are
coded.
Take an inclusive approach to coding. If you ever have doubt as to whether or not
to apply a code, please apply the code. Sometimes the choice to apply a code to a
particular textual unit is not readily discernable. This may happen when the meaning of
the textual unit in question depends on a textual unit elsewhere in the document. When
this happens, apply a memo attached to the code that explains your choice to apply your
chosen code to the textual unit. The memo should reference the other text that provides
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meaning to the text in question using its Atlas.ti's location number (i.e. document and line
number).
Other times you may consider applying a code to a textual unit but upon further
reflection decide not to apply the code. In situations such as this, attach a memo to the
textual unit in question explaining what code you considered applying and why you
choose not to apply it.
Please apply codes to both positive and negative statements about the construct of
interest. For instance, one could use the code attitudes for both positive and negative
statements about the work environment.
In this first cycle of coding, we code from a broad level. During subsequent cycles
of coding, we will code at a more specific level. For instance in this cycle we may code
statements as simply Successful Strategies while later cycles will include codes for
specific types of strategies (e.g. instruction in breastfeeding techniques, reduction in
formula presence, etcetera).
As you code you may encounter textual units you feel require a new code. Please,
generate the new code in Atlas.ti. Next, write out the code in a word document. Outline
the code's definition, decision rules of when to apply the code, and examples of when to
apply and when not to apply the code. As soon as possible, alert the team to the existence
of the new code and provide them with the word document outlining the new code. This
code will then be added to this manual for future reference.
As you code, you may also find textual units that may have more than one code
applied to them. For instance, you may wish to code a particular textual unit with both
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Practices (1st Code) and Step 5. In instances such as this, apply both codes to the text.
Next, apply a memo that explains why you decided to assign each code to that textual

unit, and why you felt it was not appropriate to apply only one of the two codes.
After you have applied a code to a text, please add a “quote title” to the selected
text. The “quote title” is a phrase or simple sentence that will allow the subtle nuances of
a code to come through at a quick glance across all quotes linked to a specific code.
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CODES
SECTION 1: THEORETICAL CODES RELATED TO ORC
Comment
The theory of “Organizational Readiness to Change” (ORC) informed the
development of the baseline assessment. CGBI choose ORC because it reflects the nature
of the Breastfeeding Friendly Healthcare. ORC is a multi-level, multi-faceted construct
related to a specific change effort [69, 70, 88]. Under ORC, readiness is defined as a
psychological state shared by organizational members across levels towards the
implementation of a change effort [69]. Readiness levels are specific to a change effort;
an organization may simultaneously have high readiness levels for one change effort and
low readiness levels for another.
Readiness levels are also specific to an organization. For a specific change one
organization may possess high readiness levels while a second possesses low readiness
levels [69]. The organization-specific nature of readiness to change necessitates multiple
case study methods to explore the nuances of readiness and how readiness is influenced
by organizational characteristics [88].
ORC’s emphasis on shared readiness reflects the collaboration required among
many members to execute a complex change. A high level of shared readiness is
important for the successful implementation of complex organizational changes involving
the collaboration of many organizational members. Change experts posit that one reason
implementation efforts fail is that the organization did not possess high collective
readiness to realize the change [65-68, 72].

181

The Steps individually, and the project as a whole may be thought of as a complex
organizational change requiring the cooperation of many members. CGBI is interested in
learning about the factors impacting readiness to implement each Step individually as
well as Breastfeeding Friendly Healthcare (that is, implementing all Steps together) as a
whole. By identifying these factors and addressing them in the intervention, CGBI will
positively influence readiness and achieve a greater likelihood of implementation
success.
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Collective Efficacy
Collective Efficacy is a theoretical code reflecting the theoretical construct collective
efficacy in ORC. Collective efficacy for change draws on social cognitive theory [69, 7375]. Efficacy is the perceived ability to mobilize resources and cognitive abilities
necessary to exert the required control over contextual factors to realize a desired
behavior or goal. Social cognitive theory posits that individuals at the same skill level
may perform a task with differing levels of success depending on the individual’s level of
efficacy [75]. In the case of implementing the Ten Steps, collective efficacy may be
thought of as hospital employees’ common perceptions of their collective ability to exert
control over the contextual factors needed to implement policies reflecting the Ten Steps.
Experts posit knowledge of task demands, resource availability, situational factors, and
the interactions between these three constructs influence organization members’
perceptions of collective efficacy [69].
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Use When
This code should only be applied when the Key Informant is discussing factors that
he/she perceives impact staff members collective efficacy for either implementing each
Step individually or Breastfeeding Friendly as a whole. Specifically, apply this code
when the Key Informant:
•

Discusses how task demands impact staff members’ ability to implement an
individual Step / Breastfeeding Friendly as a whole.

•

Discusses how the availability of resources impact staff members’ ability to
implement an individual Step / Breastfeeding Friendly as a whole.

•

Discusses how hospital-specific factors impact staff members’ ability to
implement an individual Step / Breastfeeding Friendly as a whole.

•

Discusses how patients’ attitudes, beliefs, practices impact staff members’ ability
to implement an individual Step / Breastfeeding Friendly as a whole.

•

Discusses how barriers specifically impact their ability to implement an individual
Step / Breastfeeding Friendly as a whole.

•

Discuss how facilitators specifically impact their ability to implement an
individual Step / Breastfeeding Friendly as a whole.
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Do Not Use When
This code should not be applied when the Key Informant:
•

Exclusively discusses those factors that impact commitment without mentioning
factors that impact ability.

Other Notes
Often times a Key Informant may be discussing factors that influence collective efficacy
to implement a Specific Step. In those instances, code the relevant passage as both
Collective Efficacy and as Step XXX (for the Specific Step). For example, if the
respondent is talking about how patient culture will impact the hospital’s ability to only
supplement when medically indicated code the relevant passage as Collective Efficacy
and Step 6.
Sometimes, the respondent may be talking about barriers that impact efficacy. In such
cases, code the relevant passage as both barriers and collective efficacy. The same is
true of facilitators.
Sometimes a Key Informant will discuss something impacts both collective efficacy and
collective commitment (see collective commitment for decision rules). In these
instances, code the relevant text as both collective efficacy and collective commitment.
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Collective Commitment
Collective Commitment is a theoretical code related to the theoretical construct
collective commitment from ORC. Collective commitment for a change effort may be a
function of many factors. Perceptions of need, importance, and benefit that organization
members associate with the proposed change may all influence collective commitment
under an ORC theoretical framework. A new accrediting measure, for instance, may
significantly increase the perceived need and thereby the collective commitment for
change. Likewise, new compelling evidence for the benefits of a change may increase
organization members’ resolve for carrying out the change. Collective commitment
represents the shared perception among organization members of their collective
commitment to the change efforts.
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Use When
This code should only be applied when the Key Informant is discussing factors that
he/she perceives impact staff members collective commitment for either implementing
each Step individually or Breastfeeding Friendly as a whole. Specifically, apply this code
when the Key Informant:
•

Discusses staff perceptions of need to implementing an individual Step /
Breastfeeding Friendly as a whole. For example, code Collective Commitment
when a key informant says staff know that their hospital needs to pursue
Breastfeeding Friendly because the hospital needs to be a center of excellence for
magnet status.

•

Discusses reasons why it is important to be implementing a specific Step /
Breastfeeding Friendly as a whole. For example, code the text Collective
Commitment if the key informant explains that staff feel following Step 6 is
important because inappropriate supplementation changes the fauna in the gut.

•

Discusses whether or not staff as a whole perceive it as important to implement an
individual Step / Breastfeeding Friendly as a whole.

•

Discusses benefits the mom will receive as a result of implementing a specific
Step / Breastfeeding friendly as a whole and how those benefits impact staff
commitment.

•

Discusses benefits staff receive as a result of implementing a specific Step /
Breastfeeding friendly as a whole and how those benefits impact commitment.

•

Discusses the lack of importance for implementing a specific Step / Breastfeeding
Friendly as a whole as compared with other clinical responsibilities. For example
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a respondent may say that while it is important to not supplement unless
medically indicated, if the baby has lost weight it we need to supplement it, or it is
important to not use a bottle but if a baby is in the nursery and the mom is getting
rest, it is more to give the mom rest and feed the baby with a bottle than to wake
mom up.
•

Discusses the lack of importance for implementing a specific Step / Breastfeeding
Friendly as a whole as compared with following patients’ wishes. For example,
code the text as Collective Commitment if the respondent says something along
the lines of it is important to not supplement but Hispanic moms mix feed and I
won’t go against their culture.

•

Discusses how patients’ attitudes, beliefs, practices impact staff members’
commitment to implement an individual Step / Breastfeeding Friendly as a whole.

•

Discusses how barriers specifically impact their commitment to implement an
individual Step / Breastfeeding Friendly as a whole.

•

Discuss how facilitators specifically impact their commitment to implement an
individual Step / Breastfeeding Friendly as a whole.
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Do Not Use When
This code should not be applied when the Key Informant:
•

Exclusively discusses those factors that impact ability without mentioning factors
that impact commitment.

Other Notes
Often times a Key Informant may be discussing factors that influence collective
commitment to implement a Specific Step. In those instances, code the relevant passage
as both Collective Commitment and as Step XXX (for the Specific Step). For example,
if the respondent is talking about how patient culture will influence patients to mix feed
and the respondent will not go against patient’s culture code the relevant passage as
Collective Commitment and Step 6.

Sometimes, the respondent may be talking about barriers that impact commitment. In
such cases, code the relevant passage as both barriers and collective commitment. The
same is true with facilitators.

Sometimes a Key Informant will discuss something impacts both collective efficacy and
collective commitment (see collective efficacy for decision rules). In these instances,
code the relevant text as both collective efficacy and collective commitment.
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SECTION 2: CODES FOR THE STEPS
Comment
CGBI is interested in Key Informant perceptions of each Step as they relate to the
Informant’s hospital. The data from the interviews will provide a valuable insight into the
hospital’s experience with each specific Step that will be added to insights gained from
other data collected on the Steps. These data will all be triangulated to produce a picture
of each hospital’s experience of the Steps. What follows are the decision rules for
applying a code related to each Step.

Step 1 Have a written breastfeeding policy that is routinely communicated to all
healthcare staff.
Step 1 refers to any discussion the respondent has with the interviewer regarding their
specific hospital’s compliance with Step 1.

Use When
This code should only be applied when the Key Informant is discussing their specific
hospital’s experience/projected experience/hypothetical experience with Step 1. Apply
this code when the Key Informant:
•

Discusses the hospital’s current policies as they relate specifically to
breastfeeding (this includes any specific breastfeeding policy the hospital may
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have as well as policies that are not specifically breastfeeding policies but have an
impact on breastfeeding, e.g., policies relating epidurals).
•

Discusses the hospital’s projected, future, or planned policies as they specifically
relate to breastfeeding (this includes any specific breastfeeding policy the hospital
may have as well as policies that are not specifically breastfeeding policies but
have an impact on breastfeeding, e.g., policies relating epidurals).

•

Discusses efforts to change the current policy/policies as they relate to
breastfeeding.

•

Discusses observed changes in policies as they relate to breastfeeding.

•

Discusses any communication methods administration uses to disseminate the
policy to staff.

•

Discusses any communication methods administration uses to disseminate the
policy to patients.

•

Discusses staff members’ awareness of the policy.

•

Discusses patients’ awareness of the policy.

•

Discusses the Key Informant’s own awareness of the policy.

•

Discusses whether or not they perceive staff members will follow the
policy/policies.

•

Discusses their perception of staff member’s attitudes towards policies related to
breastfeeding directly (e.g., a “Breastfeeding Policy”) or indirectly (e.g., a policy
on walking epidurals).
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•

Discusses their perception of staff member’s commitment towards policies related
to breastfeeding directly (e.g., a “Breastfeeding Policy”) or indirectly (e.g., a
policy on walking epidurals).

•

Discusses their perception of staff member’s efficacy to have policies related to
breastfeeding directly (e.g., a “Breastfeeding Policy”) or indirectly (e.g., a policy
on walking epidurals).

Do Not Use When
This code should not be applied when the Key Informant:
•

Discusses how staff members carry out the specific practices of the Ten Steps (If,
however the respondent says something along the lines of “Well we can have a
policy but the staff just won’t follow it; I mean, like, well, we could have a policy
that says the physicians must do their assessments in the mothers’ rooms but the
physicians will never follow it.” or “the policy can say `don’t supplement with
formula without the mom’s permission’ but staff will do it anyways.” then code
the statement as both Step 1 and as the Step that is referenced (in this case Steps 7
and 6 respectively).
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Step 2 Train all healthcare staff in skills necessary to implement this policy.
Step 2 refers to any discussion the respondent has with the interviewer regarding their
specific hospital’s compliance with Step 2.

Use When
This code should only be applied when the Key Informant is discussing their specific
hospital’s experience/projected experience/hypothetical experience with Step 2. Apply
this code when the Key Informant:
•

Discusses any specific training the respondent’s hospital has for training staff on
how to provide the support outlined in the Ten Steps

•

Discusses any specific training that the respondent’s hospital is planning on
implementing in the future.

•

Discusses any specific training that the respondent’s hospital is currently
developing that relates to providing the support outlined in the Ten Steps.

•

Discusses whether a hospital sends staff to attend trainings on providing
breastfeeding support.

•

Discusses whether a hospital is willing/able to make staffing adjustments to allow
for training

•

Discusses whether a hospital provides paid time to staff who are receiving
training on providing breastfeeding support.

•

Discusses whether a hospital requires staff to receive training and if so how much
(i.e., number of hours) training they require, how frequently they require staff
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receive training, how they track whether staff received the required training, and
“consequences” for not meeting the training requirement.
•

Discusses the format the trainings take (e.g., online, lecture-based, hands-on, or
others…)

•

Discuss how a hospital assesses staff members’ absorption of breastfeeding
support training.

•

Discusses who provides the breastfeeding support training to staff.

•

Discusses staff attitudes towards the trainings

•

Discusses the hospital commitment to having all staff trained

•

Discusses the hospital efficacy for having all staff trained (i.e., are they ABLE to
train all maternity center staff?).

•

Discusses changes to the training.

•

Discusses training needs staff have.

•

Discusses how the hospital plans to keep the training sustainable.

•

Discusses the hospital’s experience with the training CGBI provided.

•

Discusses components of the CGBI training that were positive/negative.

•

Discusses barriers / facilitators to training all staff

Do Not Use When
This code should not be applied when the Key Informant:
•

Discusses IBCLC training provided to a select number of staff.
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Other Notes
If the respondent discusses training as it relates specifically to a Step, e.g., if the
respondent discusses how training equipped staff to implement Step 4, then code the
relevant statement as both Step 2 and Step 4.
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Step 3 Inform all pregnant women about the benefits and management of
breastfeeding.
Step 3 refers to any discussion the respondent has with the interviewer regarding their
specific hospital’s compliance with Step 3.

Use When
This code should only be applied when the Key Informant is discussing their specific
hospital’s experience/projected experience/hypothetical experience with Step 3. Apply
this code when the Key Informant:
•

Discusses prenatal birth classes the hospital provides whether they include
information on breastfeeding or not.

•

Discusses whether or not the hospital provides prenatal breastfeeding classes.

•

Discusses the number / percent of patients that attend either a birth or
breastfeeding class.

•

Discusses information that physicians provide patients prenatally related to
breastfeeding.

•

Discusses how well informed about the benefits and management of breastfeeding
the Key Informant perceives patients are when they come to the hospital.

•

Discusses how the hospital collects feeding intention data on hospital admission.

•

Discusses patients’ response to the collection of feeding intention data at hospital
admission.

•

Discusses how practices related to Step 3 have changed.
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•

Discusses future plans to change practices related to Step 3.

•

Indicates whether the hospital discusses with patients prior to admission those
Ten Step practices it currently follows.

•

Discusses his/her perceptions of staff members’ collective efficacy / commitment
to informing pregnant women about the benefits and management of
breastfeeding.

•

Discusses barriers / facilitators to discussing benefits and management of
breastfeeding.

•

Discusses patients’ attitudes towards being told about the benefits and
management of breastfeeding during the prenatal period.

Other Notes
If the respondent discusses training staff receive to implement Step 3, then code the
relevant statement as both Step 2 and Step 3.
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Step 4 Help mothers initiate breastfeeding within an hour of birth.
Step 4 refers to any discussion the respondent has with the interviewer regarding their
specific hospital’s compliance with Step 4.

Use When
This code should only be applied when the Key Informant is discussing their specific
hospital’s experience/projected experience/hypothetical experience with Step 4. Apply
this code when the Key Informant:
•

Discusses when first uninterrupted skin-to-skin contact occurs.

•

Discusses his/her hospital’s birthing practices for uncomplicated vaginal /
cesarean births.

•

Discusses which providers assist moms in establishing breastfeeding within the
first hour after birth.

•

Discusses barriers / facilitators to initiating breastfeeding within the first hour
after birth.

•

Discusses his/her perceptions of staff members’ collective efficacy / commitment
to following practices outlined in Step 4 (i.e., skin-to-skin and initiating
breastfeeding).

•

Discusses use of medications during birth.

•

Discusses how practices related to Step 4 have changed.

•

Discusses future plans for changing practice to align with Step 4.
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•

Discusses patients’ attitudes towards immediate skin-to-skin and/or breastfeeding
within the first hour after birth.

Other Notes
If the respondent discusses training staff receive to implement Step 4, then code the
relevant statement as both Step 2 and Step 4.
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Step 5 Show mothers how to breastfeed, and how to maintain lactation even if they
should be separated from their infants.
Step 5 refers to any discussion the respondent has with the interviewer regarding their
specific hospital’s compliance with Step 5.

Use When
This code should only be applied when the Key Informant is discussing their specific
hospital’s experience/projected experience/hypothetical experience with Step 5. Apply
this code when the Key Informant:
•

Discusses techniques staff use to show moms how to breastfeed.

•

Discusses positioning she teaches moms.

•

Discusses to whom the responsibility for teaching breastfeeding techniques is
delegated.

•

Discusses whether and how moms are taught to safely feed their infants (both
formula and breastfeeding).

•

Discusses techniques staff use to show moms how to express milk (both manual
and pump).

•

Discusses plans to improve Step 5 adherence.

•

Discusses staff members’ collective efficacy / commitment for implementing Step
5.

•

Discusses barriers / facilitators for implementing Step 5 at their facility.

•

Discusses staff attitudes towards providing the support outlined in Step 5.
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•

Discusses patients’ attitudes towards being shown breastfeeding techniques.

Other Notes
If the respondent discusses training staff receive to implement Step 5, then code the
relevant statement as both Step 2 and Step 5.
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Step 6 Give newborn infants no food or drink other than breast milk, unless medically
indicated.
Step 6 refers to any discussion the respondent has with the interviewer regarding their
specific hospital’s compliance with Step 6.

Use When
This code should only be applied when the Key Informant is discussing their specific
hospital’s experience/projected experience/hypothetical experience with Step 6. Apply
this code when the Key Informant:
•

Discusses practices related to supplementing breastfed infants.

•

Discusses standing orders to supplement.

•

Discusses medical reasons/indications for supplementing a breastfed infant.

•

Discusses how infants are fed if/when they are brought to the nursery.

•

Discusses methods/strategies staff use for informing pregnant women about the
risks of formula feeding when a breastfeeding mom indicates she wants to switch
to formula feeding.

•

Discusses strategies used to regulate the use of formula supplementation (e.g.,
pyxis).

•

Discusses the use / distribution of discharge bags at the facility.

•

Discusses acceptance of free formula.

•

Discusses distribution of free formula.

202

•

Discusses staff attitude towards implementing any of the policies / practices
outlined in Step 6 (including the Code of Marketing).

•

Discusses barriers to implementing Step 6

•

Discusses facilitators to implementing Step 6

•

Discusses collective efficacy / commitment to implementing Step 6.

•

Discusses changes related to Step 6.

•

Discusses planed changes related to Step 6.

•

Discusses patients’ attitudes towards supplementation.

Other Notes
If the respondent discusses training staff receive to implement Step 6, then code the
relevant statement as both Step 2 and Step 6.
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Step 7 Practice rooming-in – allow mothers and infants to remain together – 24 hours
a day.
Step 7 refers to any discussion the respondent has with the interviewer regarding their
specific hospital’s compliance with Step 7.

Use When
This code should only be applied when the Key Informant is discussing their specific
hospital’s experience/projected experience/hypothetical experience with Step 7. Apply
this code when the Key Informant:
•

Discusses rooming-in practices at the facility.

•

Discusses practices related to sending the infant to the nursery.

•

Discusses reasons for sending an infant to the nursery (e.g., mother wants rest,
mother needs rest, circs, etc..).

•

Discusses strategies the facility uses to encourage rooming-in.

•

Discusses patients’ attitudes towards rooming-in.

•

Discusses barriers / facilitators to rooming-in.

•

Discusses staff attitudes towards rooming-in.

•

Discusses staff collective efficacy / commitment to rooming-in.

•

Discusses physicians’ attitudes/practices related to rooming-in (e.g., do they
“round” on the infants in the patients’ rooms or in the nursery…).
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Other Notes
If the respondent discusses training staff receive to implement Step 7, then code the
relevant statement as both Step 2 and Step 7.
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Step 8 Encourage breastfeeding on demand.
Step 8 refers to any discussion the respondent has with the interviewer regarding their
specific hospital’s compliance with Step 8.

Use When
This code should only be applied when the Key Informant is discussing their specific
hospital’s experience/projected experience/hypothetical experience with Step 8. Apply
this code when the Key Informant:
•

Discusses staff knowledge of hunger and satiety cues.

•

Discusses the hunger cues staff use for knowing when an infant wants to eat.

•

Discusses the satiety cues staff use for knowing when an infant is full.

•

Discusses whether staff schedule feedings according to the clock.

•

Discusses the hunger cues staff teach to breastfeeding and formula feeding
mothers.

•

Discusses the satiety cues staff teach to breastfeeding and formula feeding
mothers.

•

Discusses changes in feeding according to hunger / satiety cues.

•

Discusses staff attitudes towards feeding according to hunger / satiety cues.

•

Discusses how staff feed according to cues when infants stay in the nursery.

•

Discusses barriers to following hunger / satiety cues.

•

Discusses facilitators to following hunger / satiety cues.

•

Discusses patients’ attitudes towards following hunger / satiety cues.
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•

Discusses staff collective efficacy to feeding according to hunger / satiety cues.

•

Discusses staff collective commitment to feeding according to hunger / satiety
cues.

Other Notes
If the respondent discusses training staff receive to implement Step 8, then code the
relevant statement as both Step 2 and Step 8.
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Step 9 Give no artificial nipples or pacifiers to breastfeeding infants.
Step 9 refers to any discussion the respondent has with the interviewer regarding their
specific hospital’s compliance with Step 9.

Use When
This code should only be applied when the Key Informant is discussing their specific
hospital’s experience/projected experience/hypothetical experience with Step 9. Apply
this code when the Key Informant:
•

Discusses the use of pacifiers for breastfed infants.

•

Discusses how an infant is supplemented (e.g., do staff use a bottle, a spoon, SNS,
etc…)

•

Discusses the presence of bottles and pacifiers in the maternity center.

•

Discusses staff attitudes towards using pacifiers and bottles.

•

Discusses patients’ attitudes towards not having pacifiers / bottles in the maternity
center.

•

Discusses barrier to following Step 9 (this includes confusion over SIDS, and
other seemingly contradictory statements).

•

Discusses facilitators to following Step 9.

•

Discusses strategies used to remove pacifiers from the maternity center.

•

Discusses strategies used to alert staff to not providing pacifiers to breastfed
infants.
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•

Discusses staff collective efficacy / commitment to following the practices
outlined in Step 9.

•

Discusses nipple confusion.

Other Notes
If the respondent discusses training staff receive to implement Step 9, then code the
relevant statement as both Step 2 and Step 9.
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Step 10 Foster the establishment of breastfeeding support groups and refer mothers to
them on discharge from the hospital or clinic.
Step 10 refers to any discussion the respondent has with the interviewer regarding their
specific hospital’s compliance with Step 10.

Use When
This code should only be applied when the Key Informant is discussing their specific
hospital’s experience/projected experience/hypothetical experience with Step 10. Apply
this code when the Key Informant:
•

Discusses post discharge support the hospital provides to breastfeeding mothers
(this includes follow-up calls, follow-up visits, clinics, etc…).

•

Discusses support groups the facility sponsors to support breastfeeding moms.

•

Discusses support groups in the community to support breastfeeding moms.

•

Discusses awareness or lack of awareness of support groups for breastfeeding
moms.

•

Discusses who is primarily responsible for providing the post discharge support to
breastfeeding moms.

•

Discusses barriers to providing post discharge breastfeeding support.

•

Discusses facilitators to providing post discharge breastfeeding support.

•

Discusses staff attitudes towards providing post discharge breastfeeding support.

•

Discusses collective staff efficacy / commitment to providing post discharge
breastfeeding support.
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Other Notes
If the respondent discusses training staff receive to implement Step 10, then code the
relevant statement as both Step 2 and Step 10.
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SECTION 3: CODES FOR PRACTICE, ATTITUDES, BARRIERS,
FACILITATORS
Comment
CGBI is interested in learning more Key Informants’ reports of current practice
related to providing breastfeeding support, staff attitudes regarding the provision of
breastfeeding support, barriers to change and/or providing breastfeeding support, and
facilitators to change/ providing breastfeeding support. This section contains descriptive
codes to be applied to texts where respondents are discussing topics related to these
themes.
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Practice
Practice is a descriptive code applying to texts or portions of the interview where the
Key Informant is discussing practices as they relate specifically to providing
breastfeeding support. This code can be applied to instances where the Key Informant is
discussing practices related to Breastfeeding Friendly as a whole or to instances where
the Key Informant is discussing practices related to a specific Step.

Use When
This code should only be applied when the Key Informant is discussing practices
specifically as they relate to providing breastfeeding support. Apply the code when the
Key Informant:
•

Discusses a clinical practice he/she does personally that relates to breastfeeding
support / Breastfeeding Friendly Healthcare.

•

Describes clinical practices among staff as a whole as they relate to breastfeeding
support / Breastfeeding Friendly Healthcare.

•

Describes a counseling practice he/she does personally that relates to
breastfeeding support / Breastfeeding Friendly Healthcare.

•

Describes a counseling practice staff as a whole follow as they relate to
breastfeeding support / Breastfeeding Friendly Healthcare.

•

Describes clinical / counseling practice he/she does personally that relates to a
specific Step.
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•

Describes clinical / counseling practice that is common among staff that relates to
a specific Step.

•

Describes future/planned practices as they relate to specific Steps / Breastfeeding
Friendly Healthcare.

•

Be certain to include both positive and negative instances of this code when
appropriate.

Do Not Use When
This code should not be applied when the Key Informant:
•

Exclusively discusses practices that patients and/or their families do related to
breastfeeding without discussing practices hospital staff do.

•

Exclusively discusses practices hospital staff do that do not relate to
Breastfeeding Friendly Healthcare, specific Step implementation, or other
breastfeeding support practices.

Other Notes
This practice code will often be used concurrently with a specific Step code (e.g., Step
6). When a Key Informant is discussing for example Step 6 practices, code the relevant
text as both Step 6 and practice.
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Key Informants may discuss how patient practices (e.g., perceived cultural practices,
etc… ) impact the breastfeeding support (i.e., practices) they provide. If the Key
Informant goes on to discuss how hospital practice is influenced specifically by patient
practices then code the text as practice as well as any other relevant code. If, however,
the Key Informant only describes in a general way how patient practice impacts clinical
practice without providing specifics DO NOT code the text as practice. You may choose
to code the text as barrier if appropriate.
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Attitude
Attitude is a descriptive code applying to texts or portions of the interview where the
Key Informant describes hospital staff attitudes towards providing breastfeeding support /
implementing Breastfeeding Friendly Healthcare / implementing a specific Step.

Use When
This code should only be applied when the Key Informant is discussing staff attitudes as
they relate to providing breastfeeding support / implementing Breastfeeding Friendly
Healthcare (or Baby-friendly) / implementing a specific Step. Apply the code when the
Key Informant:
•

Specifically discusses staff attitudes towards efforts to become Breastfeeding
Friendly (or Baby-friendly).

•

Specifically discusses staff attitudes towards implementing a specific Step.

•

Specifically discusses staff attitudes towards being a part of the project.

•

Specifically discusses staff attitudes about how the project has been implemented.

•

Discusses how staff attitudes are serving as a facilitator to implementing
Breastfeeding Friendly Healthcare / specific Step.

•

Discusses how staff attitudes are serving as a barrier to implementing
Breastfeeding Friendly Healthcare / specific Step.

•

Discusses whether staff feel positively / negatively / indifferent towards
Breastfeeding Friendly / specific Step.

216

•

Be certain to include both positive and negative instances of this code when
appropriate.

Do Not Use When
This code should not be applied when the Key Informant:
•

Exclusively discusses attitudes patients and/or their families have related to
breastfeeding without discussing practices hospital staff do.

•

Exclusively discusses attitude hospital staff have that do not relate to
Breastfeeding Friendly Healthcare, specific Step implementation, or other
breastfeeding support practices.
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Barrier
Barrier is a descriptive code applying to texts or portions of the interview where the Key
Informant describes barriers he/she perceives the hospital will experience in
implementing Breastfeeding Friendly Healthcare / a specific Step. These are those
elements that will make it difficult or impossible to implement the relevant practice. The
elements can range from patient-centered to hospital-centered to staff-centered.

Use When
This code should only be applied when the Key Informant is discussing barriers to
providing breastfeeding support / implementing Breastfeeding Friendly Healthcare (or
Baby-friendly) / implementing a specific Step. Apply the code when the Key Informant:
•

Discusses how patient attitudes / wants / culture will serve as a barrier to
providing breastfeeding support / implementing Breastfeeding Friendly
Healthcare / implementing a specific Step.

•

Discusses how staff attitudes will serve as a barrier to providing breastfeeding
support / implementing Breastfeeding Friendly Healthcare / implementing a
specific Step.

•

Discusses how the hospital’s infrastructure will serve as a barrier to providing
breastfeeding support / implementing Breastfeeding Friendly Healthcare /
implementing a specific Step.
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•

Discusses how hospital-specific contextual factors will serve as a barrier to
providing breastfeeding support / implementing Breastfeeding Friendly
Healthcare / implementing a specific Step.

•

Discusses how lack of knowledge will serve as a barrier to providing breastfeeding
support / implementing Breastfeeding Friendly Healthcare / implementing a
specific Step.

•

Discusses how task demands will serve as a barrier to providing breastfeeding
support / implementing Breastfeeding Friendly Healthcare / implementing a
specific Step.

Do Not Use When
This code should not be applied when the Key Informant:
•

Only says it will be difficult to provide breastfeeding support / implement
Breastfeeding Friendly Healthcare / implement a specific Step and does not
provide a specific barrier. In this case it may be more appropriate to code that
statement as an attitude rather than a barrier but include a memo for later use.

Other Notes
This code will often be included with other codes.

219

•

When discussing barriers to a specific Step, code the text with both barrier and
Step XXX.

•

When discussing barriers that will also impact collective efficacy code the
relevant text as barrier and collective efficacy.

•

When discussing barriers that will also impact collective commitment code the
relevant text as barrier and collective commitment.

•

When the Key Informant describes a specific attitude and elaborates that the
attitude will make it difficult to provide breastfeeding support / implement
Breastfeeding Friendly Healthcare / implement a specific Step code the text as
both attitude and barrier.

•

When the Key Informant describes a particular hospital practice that will serve as
a barrier to providing breastfeeding support / implementing Breastfeeding
Friendly Healthcare / implementing a specific Step code the text as both practice
and barrier.
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Facilitator
Facilitator is a descriptive code applying to texts or portions of the interview where the
Key Informant describes facilitators he/she perceives that will help his/her hospital in
implementing Breastfeeding Friendly Healthcare / a specific Step. These are those
elements that will make it easier or facilitate the hospital to implement the relevant
practice. The elements can range from patient-centered to hospital-centered to staffcentered.

Use When
This code should only be applied when the Key Informant is discussing facilitators to
providing breastfeeding support / implementing Breastfeeding Friendly Healthcare (or
Baby-friendly) / implementing a specific Step. Apply the code when the Key Informant:
•

Discusses how patient attitudes / wants / culture will serve as a facilitator to
providing breastfeeding support / implementing Breastfeeding Friendly
Healthcare / implementing a specific Step.

•

Discusses how staff attitudes will serve as a facilitator to providing breastfeeding
support / implementing Breastfeeding Friendly Healthcare / implementing a
specific Step.

•

Discusses how the hospital’s infrastructure will serve as a facilitator to providing
breastfeeding support / implementing Breastfeeding Friendly Healthcare /
implementing a specific Step.
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•

Discusses how hospital-specific contextual factors will serve as a facilitator to
providing breastfeeding support / implementing Breastfeeding Friendly
Healthcare / implementing a specific Step.

•

Discusses how staff knowledge will serve as a facilitator to providing
breastfeeding support / implementing Breastfeeding Friendly Healthcare /
implementing a specific Step.

•

Discusses how task demands will serve as a facilitator to providing breastfeeding
support / implementing Breastfeeding Friendly Healthcare / implementing a
specific Step.

•

Discusses how staffing will serve as a facilitator to providing breastfeeding
support / implementing Breastfeeding Friendly Healthcare / implementing a
specific Step.

Do Not Use When
This code should not be applied when the Key Informant:
•

Only says it will be easy to provide breastfeeding support / implement
Breastfeeding Friendly Healthcare / implement a specific Step and does not
provide a specific facilitator. In this case it may be more appropriate to code that
statement as an attitude rather than a facilitator but include a memo for later use.
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Other Notes
This code will often be included with other codes.
•

When discussing facilitators to a specific Step, code the text with both facilitator
and Step XXX.

•

When discussing facilitators that will also impact collective efficacy code the
relevant text as facilitator and collective efficacy.

•

When discussing facilitators that will also impact collective commitment code the
relevant text as facilitator and collective commitment.

•

When the Key Informant describes a specific attitude and elaborates that the
attitude will make it easier to provide breastfeeding support / implement
Breastfeeding Friendly Healthcare / implement a specific Step code the text as
both attitude and facilitator (and Step XXX if the Key Informant discusses this
in relation to a specific Step).

•

When the Key Informant describes a particular hospital practice that will serve as
a facilitator to providing breastfeeding support / implementing Breastfeeding
Friendly Healthcare / implementing a specific Step code the text as both practice
and facilitator.
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SECTION 4: CODES RELATED TO CHANGE STRATEGIES
Comment
CGBI is interested in identifying those strategies that were successful in helping facilities
achieve Breastfeeding Friendly Healthcare and those strategies that were successful in
helping facilities achieve specific Steps. Additionally, CGBI is interested in those
strategies that were not successful. This section includes descriptive codes for identifying
successful and unsuccessful change strategies. Additionally, the section includes a
descriptive code for identifying specific changes that occurred over the course of the
project.
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CGBI Support
CGBI Support is a descriptive code used for portions of the interview where the
interviewee describes the support CGBI provided during the project; this support includes
the sensitization sessions, the strategic planning sessions, the trainings provided,
materials provided by CGBI/Emily, interactions with Emily. The code may also be used
for portions of the interview where the interviewer directed the conversation to discuss
the support CGBI provided. This code should also be used when the respondent indicates
that they are not aware of the support that CGBI provided.

Use When
This code should only be applied either when the Key Informant discusses the support (or
lack of awareness for the support) CGBI provided or when the Interviewer indicates that
they will begin discussing the support CGBI provided. Specifically, apply the code when
the Key Informant:
•

Discusses or describes the training that he/she went to as a result of the project;

•

Discusses or describes the trainings that other staff members went to as a result of
the project;

•

Discusses the sensitization sessions (that is those sessions where hospital
administration, and the breastfeeding taskforce came together to find out more
about the Breastfeeding Friendly Healthcare Project);
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•

Discusses the strategic planning sessions (that is those sessions where Emily and
Nathan visited the hospital to help the breastfeeding task force formulate a plan
for implementing the steps);

•

Discusses print materials provided as part of the Breastfeeding Friendly
Healthcare Project.

•

Discusses the availability of Emily for support vis-à-vis the Breastfeeding
Friendly Healthcare Project.

•

Other Notes
This code will often be included with other codes.
•

When the Key Informant describes the training and describes what worked about
the training the text needs to be coded as both CGBI Support and Strategy.

•

When describing how the training interacted well (or did NOT interact well) with
the hospital environment then the text should be coded as CGBI Support,
Strategy, Barriers or Facilitator as appropriate, and Contextual Factors.

•

If the respondent is describing the training that was provided, then code the
passage as CGBI Support, Practice, and Step 2.
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Strategy
Strategy is a descriptive code applying to texts or portions of the interview where the
Key Informant describes those strategies / aspects of the project / approaches / methods
that were strategies to achieve policy/practice change vis-à-vis breastfeeding support.
These are those elements that CGBI specifically did, or elements that the breastfeeding
task force did as a result of interacting with CGBI and the project.

Use When
This code should only be applied to textual units when the Key Informant:
•

Describes strategies that the breastfeeding task-force did to realize change related
to breastfeeding support / Breastfeeding Friendly Healthcare / implementing a
specific Step.

•

Describes strategies that CGBI used to realize change related to breastfeeding
support / Breastfeeding Friendly Healthcare / implementing a specific Step. (this
includes the trainings CGBI provided, the sensitization sessions, etc…).

•

Describes strategies that other hospital personnel used to realize changes related
to breastfeeding support / Breastfeeding Friendly Healthcare / implementing a
specific Step.
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Do Not Use When
This code should not be applied when the Key Informant:
•

Describes strategies the hospital used to achieve changes unrelated to
breastfeeding support.

Other Notes
This code may be used in conjunction with other codes.
•

The Key Informant may describe successful strategies that also impacted
collective efficacy. In instances where the key informant discusses a strategy that
also impacted collective efficacy code the relevant text as both Successful
strategies and collective efficacy.

•

The Key Informant may describe successful strategies that also impacted
collective commitment. In instances where the key informant discusses a strategy
that also impacted collective commitment code the relevant text as both
Successful strategies and collective commitment.
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Change
Change is a descriptive code applying to texts or portions of the interview where the Key
Informant describes specific changes that have occurred related to breastfeeding support
in the hospital.

Use When
This code should only be applied to textual units when the Key Informant:
•

Describes specific changes in practice related to breastfeeding support / specific
Step implementation that occurred over the past year as a result of participating in
the project.

•

Describes specific changes in attitude related to breastfeeding support / specific
Step implementation that occurred over the past year as a result of participating in
the project.

•

Describes specific changes in knowledge related to breastfeeding support /
specific Step implementation that occurred over the past year as a result of
participating in the project.

•

Describes specific changes in patient attitude related to breastfeeding support /
specific Step implementation that occurred over the past year.

•

Describes specifically how staff are more committed to providing breastfeeding
support / implementing a specific Step than they were 1 year ago.

•

Describes specifically how staff feel more able to provide breastfeeding support /
implementing a specific Step than they did 1 year ago.
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Other Notes
This code may be used in conjunction with other codes.
•

The Key Informant may discuss changes as they relate to staff attitudes towards
breastfeeding or providing breastfeeding support. In these instances, code the
relevant text as both Change and as Attitude. This may also occur when the Key
Informant describes changes in Practice.

•

The Key Informant may discuss changes in practice as they relate to a specific
Step. When the Key Informant is describing changes in practice that are part of a
specific Step code the relevant text as Change, Practice, and Step XXX. For
instance if the Key Informant mentions how last year everyone provided pacifiers,
but this year no one provides pacifiers then code the passage Change, Practice,
Step 9.

•

The Key Informant may discuss changes in staff knowledge. For instance, the
staff member may say that a year ago everyone thought that when a baby is
Jaundice you should supplement with formula, but now everyone knows that
when a baby is Jaundice you should try to improve breastfeeding code the passage
Change, Staff Knowledge, Step 6.
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Easiest Change
Easiest Change is a descriptive code applying to texts or portions of the interview where
the Key Informant describes which Step will be the easiest to implement over the next
year or which Step WAS the easiest to implement.

Use When
This code should only be applied to textual units when the Key Informant:
•

Indicates which Step was the easiest to change over the past year.

•

Indicates which practice was the easiest to change over the past year.

•

Indicates which Step will be the easiest to implement going forward.

•

Indicates which practice will be easiest going forward.

Other Notes
This code will be used in conjunction with other codes.
•

The Key Informant will mention which Step he/she feels will be the easiest to
implement. Code the text as both Easiest Change and Step XXX.
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Most Difficult Change
Most Difficult Change is a descriptive code applying to texts or portions of the interview
where the Key Informant describes which Step will be the most difficult to implement
over the next year or which Step WAS the most difficult to implement.

Use When
This code should only be applied to textual units when the Key Informant:
•

Indicates which Step was the most difficult to change over the past year.

•

Indicates which practice was the most difficult to change over the past year.

•

Indicates which Step will be the most difficult to implement going forward.

•

Indicates which practice will be most difficult going forward.

Other Notes
This code will be used in conjunction with other codes.
•

The Key Informant will mention which Step he/she feels will be the most difficult
to implement. Code the text as both Most Difficult Change and Step XXX.

Most Notable Change
Most Notable Change is a descriptive code referring to the most notable change as
perceived by the Key Informant. This relates to those changes that the Key Informant was
most surprised about seeing occur.
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Use When
This code should only be applied to textual units when the Key Informant:
•

Indicates which Step was the most interesting/surprising/notable change over the
past year.

•

Indicates which practice was the most interesting/surprising/notable change over
the past year.

Other Notes
This code will be used in conjunction with other codes.
•

The Key Informant will mention which Step he/she feels will be the most
interesting/surprising/notable implement. Code the text as both Most Notable
Change and Step XXX.

233

Patient Exposure
Patient Exposure is a descriptive code referring to the number of percent of patients who
are exposed to/ receive a particular practice. The Key Informant will often say XX% of
patients receive a practice or that XX number of patients receive a practice. This Code
should also be applied when the Key Informant discusses the number of patients who
attend the prenatal Breastfeeding or Child Birth Classes.

Use When
This code should only be applied to textual units when the Key Informant:
•

Says that XX% of patients receive any of the practices outlined in any of the
Steps;

•

Says that XX% of patients achieve their intention of Exclusive Breastfeeding,
Any Breastfeeding, Partial Breastfeeding etc… during their stay at the hospital;

•

Indicates how likely a patient is to leave the hospital breastfeeding (or partially
breastfeeding) if they intended to breastfeed (partially breastfeed);

•

Indicates that XX number of patients attend Child Birth Classes/Breastfeeding
Classes;

•

Indicates the number or percentage of patients who arrive at the hospital well
informed about breastfeeding.

Other Notes
This code will be used in conjunction with other codes.
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•

This code may often be used with Step Codes. When the Key Informant describes
the percent of patients who are exposed to a specific practice outlined by a Step
code the text as Patient Exposure, Practice and Step XXX.
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Patient Response
Patient Response is a descriptive code referring to the response patients give to
receiving a practice outlined in the Step. This code can be used when Key Informants
indicate that patients either like or dislike a particular practice.

Use When
This code should only be applied to textual units when the Key Informant:
•

Indicates that patients like a particular practice;

•

Indicates that patients do not like a particular practice;

•

Says that patients do not want to do a particular practice for a given reason;

•

Says that patients liked the change that has occurred over the past XX amount of
time;

•

Indicates that patients do NOT like the change that has occurred over the past XX
amount of time.

Other Notes
This code will be used in conjunction with other codes.
•

This code may often be used with Step Codes. When the Key Informant describes
the patients response related to a specific practice outlined by a Step code the text
as Patient Response, Practice and Step XXX.
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Knowledge
Knowledge is a descriptive code referring to the knowledge the respondent has or the
respondent says the Staff members have of a particular practice. This code is used when
the respondent indicates that staff know about the clinical aspects of providing
breastfeeding support.

Use When
This code should only be applied to textual units when the Key Informant:
•

Indicates that staff or he/she do/does (or do not know) about proper feeding cues;

•

Indicates that staff do (or do not know) about medical indications for
supplementing a baby:

•

Indicates that staff do (or do not know) how to show a mom how to breastfeed
and how to maintain lactation (e.g., they know how to hand express, electric
pump, etc..)

•

Indicates that staff do (or do not know) how to supplement;

•

Indicates that he/she knows (or does not know) about a policy/practice related to
Breastfeeding Friendly Healthcare / the Ten Steps

•

Indicates that he/she knows (or does not know) about the support CGBI provided
the hospital.
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Other Notes
This code will be used in conjunction with other codes.
•

This code may often be used with Step Codes. When the Key Informant describes
the patients response related to a specific practice outlined by a Step code the text
as Patient Response, Practice and Step XXX.
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Desired Intervention
Desired Intervention is a descriptive code referring to the desired Intervention
respondents from Phase 2 hospitals indicated may be most effective. During the course of
the interview, Key Informants were asked how they wanted CGBI to intervene at their
hospital.

Use When
This code should only be applied to textual units when the Key Informant:
•

Describes what he/she would like CGBI to do in the future in order to assist them
in implementing the Steps

•

Describes how he/she thinks the trainings should be implemented in the future
(e.g., train all staff versus some staff, weekend versus week day, etc…)

Do Not Use When
This code should not be applied when the Key Informant:
•

Describes how she/he would have liked the past trainings/interventions to have
occurred.
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Contextual Factors
Contextual Factors is a descriptive code referring to contextual factors that need to be
considered when implementing Breastfeeding Friendly. This code relates to those factors
that are specific and unique to the hospital at hand that have interacted with the
implementation of the CGBI support, past or future implementation of the Steps, and the
provision of Breastfeeding support care. This also can refer to the patient population
when it interacts with the ability to provide breastfeeding support.

Use When
This code should only be applied to textual units when the Key Informant:
•

Discusses how a particular staff member impacts (either positively or negatively)
the implementation of breastfeeding support policies;

•

Discusses how the hospital’s financial situation impacts the implementation of
breastfeeding support policies;

•

Discusses how the patient population interacts with efforts to implement
breastfeeding support policies;

•

Discusses the administration’s support (or lack thereof) of implementing
breastfeeding support policies;

•

Discusses the hospital’s culture towards implementing breastfeeding support
policies;

•

Discusses the breastfeeding taskforce committee and how the members or the
committee impacted implementing the policies;
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Staff Knowledge
Staff Knowledge is a descriptive code referring to the knowledge the respondent has or
the respondent says the Staff members have of a particular practice. This code is used
when the respondent indicates that staff know about the clinical aspects of providing
breastfeeding support.

Use When
This code should only be applied to textual units when the Key Informant:
•

Indicates that staff or he/she do/does (or do not know) about proper feeding cues;

•

Indicates that staff do (or do not know) about medical indications for
supplementing a baby:

•

Indicates that staff do (or do not know) how to show a mom how to breastfeed
and how to maintain lactation (e.g., they know how to hand express, electric
pump, etc..)

•

Indicates that staff do (or do not know) how to supplement;

•
Other Notes
This code will be used in conjunction with other codes.
•

This code may often be used with Step Codes. When the Key Informant describes
the patients response related to a specific practice outlined by a Step code the text
as Staff Knowledge, Patient Response, Practice and Step XXX.
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APPENDIX B.1: CAROLINA B-KAP, NON-CLINICAL STAFF
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The maternity facility where you work is part of a statewide initiative to improve quality of care
for mothers and infants. (Staff of 17 maternity facilities are being surveyed.) We need your
participation in the following survey to ensure effective, positive impact on maternity care
professionals and their patients. The survey will take ~15 minutes of your valuable time.

You WILL NOT be asked to provide your name, and all other potential identifiers will be
recoded before data analysis to protect your anonymity. All data will be analyzed on a grouplevel, which ensures minimal risks to you as a research participant. All data will be kept on a
password-protected computer in the Project Director's locked office.

Please indicate whether or not you agree to voluntarily complete this survey by selecting the
appropriate answer below. We very much appreciate your voluntary participation, but refusal to
participate will not result in any penalty. if you have questions about this research or your rights
as a research subject, please contact the UNC IRB at 919.966.3113 or irb_subjects@unc.edu. If
you have questions about the project, contact Emily Taylor, Senior Project Director at
919.843.4118 or emilytaylor@unc.edu.

________ Yes, I agree to voluntarily complete this survey

________ No, I do NOT agree to voluntarily complete this survey
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Section 1: Questions regarding General Professional Information

1. Please check the facility where you work from the list below.
Hospital J

Hospital A
Hospital B

Hospital K

Hospital C

Hospital L

Hospital D

Hospital M

Hospital E

Hospital N

Hospital F

Hospital O

Hospital G

Hospital P

Hospital H

Hospital Q

Hospital I

2. What is your professional title?
Certified Nursing Assistant

Family Practice Physician

Registered Nurse

Hospital Administrator - Clinical

Nurse Practitioner

Hospital Administrator - Non-Clinical

Certified Nurse Midwife (CNM)

IBCLC

Pediatrician

Dietary Facility Coordinator

Obstetrician / Gynecologist

Other. Please specify:

3. Please indicate the primary unit where you work.
Mother-Baby / Maternity Center

Labor and Delivery

Neonatal Intensive Care Unit (NICU)

Administration (Non Clinical Staff)

Pediatrics

Other. Please specify:

Obstetrics
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Section 2: Questions regarding Infant Feeding
For each of the questions below please choose the best answer.

1. Allowing infants to breastfeed too frequently can cause sore nipples.
True False
2. A maternal temperature of 100.4°F or greater is a medical indication for separating her from
her newborn.
True
False
3. Hospital policies that interfere with breastfeeding include all of the following EXCEPT:
A. Moving the infant to the nursery for the night to allow mother to rest and build up her
milk supply
B. Feedings scheduled every 4 hours to allow mother’s breasts to make more milk
C. Use of pacifiers to prevent the infant using mother as a pacifier and giving her sore
nipples
D. Showing all mothers how to express or pump breast milk in case they are separated from
their infants
E. Routine water supplementation by dropper to prevent dehydration

4. Which of the following is a correct statement about the latch during breastfeeding?

A. The baby must take all of the areola into the mouth to achieve a good latch
B. A narrow angle at the corner of the infant’s mouth is indicative of a good latch
C. The baby needs to be latched so that he compresses the milk sinuses when suckling at the
breast
D. The baby needs to be latched so that he compresses the base of the nipple when feeding
E. Mothers who have had previous breastfeeding experience rarely require assessment of the
baby’s latch in the
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5. All of the following are recommended to encourage successful breastfeeding EXCEPT:
A. Initiation of breastfeeding within 1 hour of birth
B. Avoiding the use of pacifiers and artificial nipples in term breastfeeding infants
C. Continuous rooming in with breastfeeding on demand
D. Restricting length of breastfeeding time to prevent nipple soreness and engorgement
E. Avoiding use of supplemental formula during the early stages of milk production

6. An acceptable medical reason to supplement a breastfed infant in the hospital is:
A. To quiet a fussy baby
B. Separation from the mother due to maternal or infant illness
C. To teach the baby to take a bottle for later
D. To prevent dehydration
E. To allow the mother to rest

7. What is the optimal duration for EXCLUSIVE breastfeeding?
A. 1 month
B. 3 months
C. 6 months
D. 12 months
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For each of the following statements, please select the response that best reflects your level
of agreement.

1. Breastfeeding is very important for child health outcomes.
1
2
3
4
Strongly
Disagree
Slightly
Slightly
Disagree
Disagree
Agree

5
Agree

6
Strongly
Agree

2. Healthy, full-term newborns are better off in the nursery than in mothers' hospital rooms.
1
2
3
4
5
6
Strongly
Disagree
Slightly
Slightly
Agree
Strongly
Disagree
Disagree
Agree
Agree
3. Breastfeeding is very important for maternal health.
1
2
3
4
Strongly
Disagree
Slightly
Slightly
Disagree
Disagree
Agree

5
Agree

6
Strongly
Agree

4. Infant formula is nutritionally equivalent to human milk.
1
2
3
4
Strongly
Disagree
Slightly
Slightly
Disagree
Disagree
Agree

5
Agree

6
Strongly
Agree

5. If given the choice, I would rather sit next to a crying baby than a breastfeeding baby.
1
2
3
4
5
6
Strongly
Disagree
Slightly
Slightly
Agree
Strongly
Disagree
Disagree
Agree
Agree
6. The benefits of breastfeeding outweigh difficulties mothers may encounter.
1
2
3
4
5
Strongly
Disagree
Slightly
Slightly
Agree
Disagree
Disagree
Agree

6
Strongly
Agree

7. Hospital (clinical) staff have little to no influence on mothers' infant feeding practices.
1
2
3
4
5
6
Strongly
Disagree
Slightly
Slightly
Agree
Strongly
Disagree
Disagree
Agree
Agree
8. Restaurant and business owners should have the right to decide if women are allowed to
breastfeed in their establishments.
1
2
3
4
5
6
Strongly
Disagree
Slightly
Slightly
Agree
Strongly
Disagree
Disagree
Agree
Agree
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Section 3: 15 Questions regarding: Commitment and Ability in Your Workplace
1. In my opinion, clinical staff in the maternity facility where I work need additional
guidance/training/skills in...

...matching infant feeding
plans with appropriate
clinical support
...counseling / teaching all
pregnant women about the
benefits and practices of
breastfeeding
...referring patients to
breastfeeding resources in
the community at discharge

Strongly
Disagree

Disagree

Slightly
Disagree

Slightly
Agree

Agree

Strongly
Agree

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

2. In my opinion, clinical staff at the hospital where I work are ABLE to...

...use hospital resources and
work time to show mothers
how to breastfeed
...show mothers how to
maintain milk production
when separated from their
infants
...help mothers initiate
breastfeeding within one
hour of birth

Strongly
Disagree

Disagree

Slightly
Disagree

Slightly
Agree

Agree

Strongly
Agree

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6
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3. In my opinion, CLINICAL STAFF at the hospital where I work are COMMITTED to...

...informing all pregnant
women about the benefits
and practice of breastfeeding
...helping mothers initiate
breastfeeding within one
hour of birth
...promoting breastfeeding
support groups in my facility
and the surrounding
community

Strongly
Disagree

Disagree

Slightly
Disagree

Slightly
Agree

Agree

Strongly
Agree

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

4. In my opinion, CLINICAL STAFF at the hospital where I work are COMMITTED to...

...encouraging all mothers to
room-in (support mothers
and newborns together 24hours/day)
...giving no pacifiers to
breastfeeding newborns
...giving newborns no food
or drink other than human
milk unless medically
indicated

Strongly
Disagree

Disagree

Slightly
Disagree

Slightly
Agree

Agree

Strongly
Agree

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6
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5. In my opinion, ADMINISTRATORS are COMMITTED to...

...supporting efforts to
provide quality breastfeeding
care and services
...providing time and
resources for staff to be
trained with the skills
necessary to implement a
comprehensive breastfeeding
policy
...minimizing the presence of
formula advertising (gift
bags, formula samples, etc.)

Strongly
Disagree

Disagree

Slightly
Disagree

Slightly
Agree

Agree

Strongly
Agree

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6
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Section 4: Questions regarding Breastfeeding (You are nearly finished with this survey.)
1. Have you ever breastfed?
Yes
No
Other ____________________________
If you answered no please proceed to the final section of the survey, Section 6.

2. Based on your experience, would you recommend breastfeeding to others?
Yes
No
Section 5: Demographic Information
1. How long have you worked in healthcare?
Less than 6 months
6-12 months
1-3 years

3-5 years
5-10 years
10+ years

2. How long have you worked at this facility?
Less than 6 months
6-12 months
1-3 years

3-5 years
5-10 years
10+ years

3. Are you male or female?
Male
Female

4. What year were you born? (Please enter year as a 4-digit number. i.e., 1971.)
___ ___ ___ ___

5. Please select your race / ethnicity. (You may select as many as you feel appropriate.)
American Indian / Alaskan Native
Asian
Native Hawaiian / Pacific Islander
Black / African American

White / Caucasian
Hispanic / Latino
None
Other
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6. Please select the highest level of schooling you have completed.
No high school or equivalent
Bachelor's Degree
High school or equivalent
Master's Degree
Some college, but no degree
Doctoral Degree or Equivalent
Associate's Degree
Other:
_______________________________
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APPENDIX B.2: CAROLINA B-KAP, CLINICAL STAFF
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The maternity facility where you work is part of a statewide initiative to improve quality of care
for mothers and infants. (Staff of 17 maternity facilities are being surveyed.) We need your
participation in the following survey to ensure effective, positive impact on maternity care
professionals and their patients. The survey will take ~15 minutes of your valuable time.

You WILL NOT be asked to provide your name, and all other potential identifiers will be
recoded before data analysis to protect your anonymity. All data will be analyzed on a grouplevel, which ensures minimal risks to you as a research participant. All data will be kept on a
password-protected computer in the Project Director's locked office.

Please indicate whether or not you agree to voluntarily complete this survey by selecting the
appropriate answer below. We very much appreciate your voluntary participation, but refusal to
participate will not result in any penalty. if you have questions about this research or your rights
as a research subject, please contact the UNC IRB at 919.966.3113 or irb_subjects@unc.edu. If
you have questions about the project, contact Emily Taylor, Senior Project Director at
919.843.4118 or emilytaylor@unc.edu.

________ Yes, I agree to voluntarily complete this survey

________ No, I do NOT agree to voluntarily complete this survey
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Section 1: Questions regarding General Professional Information

4. Please check the facility where you work from the list below.
Hospital J

Hospital A
Hospital B

Hospital K

Hospital C

Hospital L

Hospital D

Hospital M

Hospital E

Hospital N

Hospital F

Hospital O

Hospital G

Hospital P

Hospital H

Hospital Q

Hospital I

5. What is your professional title?
Certified Nursing Assistant

Family Practice Physician

Registered Nurse

Hospital Administrator - Clinical

Nurse Practitioner

Hospital Administrator - Non-Clinical

Certified Nurse Midwife (CNM)

IBCLC

Pediatrician

Dietary Facility Coordinator

Obstetrician / Gynecologist

Other. Please specify:

6. Please indicate the primary unit where you work.
Mother-Baby / Maternity Center

Labor and Delivery

Neonatal Intensive Care Unit (NICU)

Administration (Non Clinical Staff)

Pediatrics

Other. Please specify:

Obstetrics
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Section 2: Questions regarding Infant Feeding
For each of the questions below please choose the best answer.

8. Allowing infants to breastfeed too frequently can cause sore nipples.
True False
9. A maternal temperature of 100.4°F or greater is a medical indication for separating her from
her newborn.
True
False
10. Hospital policies that interfere with breastfeeding include all of the following EXCEPT:
F. Moving the infant to the nursery for the night to allow mother to rest and build up her
milk supply
G. Feedings scheduled every 4 hours to allow mother’s breasts to make more milk
H. Use of pacifiers to prevent the infant using mother as a pacifier and giving her sore
nipples
I.

Showing all mothers how to express or pump breast milk in case they are separated from
their infants

J. Routine water supplementation by dropper to prevent dehydration

11. Which of the following is a correct statement about the latch during breastfeeding?

F. The baby must take all of the areola into the mouth to achieve a good latch
G. A narrow angle at the corner of the infant’s mouth is indicative of a good latch
H. The baby needs to be latched so that he compresses the milk sinuses when suckling at the
breast
I.

The baby needs to be latched so that he compresses the base of the nipple when feeding

J. Mothers who have had previous breastfeeding experience rarely require assessment of the
baby’s latch in the
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12. All of the following are recommended to encourage successful breastfeeding EXCEPT:
F. Initiation of breastfeeding within 1 hour of birth
G. Avoiding the use of pacifiers and artificial nipples in term breastfeeding infants
H. Continuous rooming in with breastfeeding on demand
I.

Restricting length of breastfeeding time to prevent nipple soreness and engorgement

J. Avoiding use of supplemental formula during the early stages of milk production

13. An acceptable medical reason to supplement a breastfed infant in the hospital is:
F. To quiet a fussy baby
G. Separation from the mother due to maternal or infant illness
H. To teach the baby to take a bottle for later
I.

To prevent dehydration

J. To allow the mother to rest

14. What is the optimal duration for EXCLUSIVE breastfeeding?
E. 1 month
F. 3 months
G. 6 months
H. 12 months
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For each of the following statements, please select the response that best reflects your level
of agreement.

9. Breastfeeding is very important for child health outcomes.
1
2
3
4
Strongly
Disagree
Slightly
Slightly
Disagree
Disagree
Agree

5
Agree

6
Strongly
Agree

10. Healthy, full-term newborns are better off in the nursery than in mothers' hospital rooms.
1
2
3
4
5
6
Strongly
Disagree
Slightly
Slightly
Agree
Strongly
Disagree
Disagree
Agree
Agree
11. Breastfeeding is very important for maternal health.
1
2
3
4
Strongly
Disagree
Slightly
Slightly
Disagree
Disagree
Agree

5
Agree

6
Strongly
Agree

12. Infant formula is nutritionally equivalent to human milk.
1
2
3
4
Strongly
Disagree
Slightly
Slightly
Disagree
Disagree
Agree

5
Agree

6
Strongly
Agree

13. If given the choice, I would rather sit next to a crying baby than a breastfeeding baby.
1
2
3
4
5
6
Strongly
Disagree
Slightly
Slightly
Agree
Strongly
Disagree
Disagree
Agree
Agree
14. The benefits of breastfeeding outweigh difficulties mothers may encounter.
1
2
3
4
5
Strongly
Disagree
Slightly
Slightly
Agree
Disagree
Disagree
Agree

6
Strongly
Agree

15. Hospital (clinical) staff have little to no influence on mothers' infant feeding practices.
1
2
3
4
5
6
Strongly
Disagree
Slightly
Slightly
Agree
Strongly
Disagree
Disagree
Agree
Agree
16. Restaurant and business owners should have the right to decide if women are allowed to
breastfeed in their establishments.
1
2
3
4
5
6
Strongly
Disagree
Slightly
Slightly
Agree
Strongly
Disagree
Disagree
Agree
Agree
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Section 3: Questions regarding Mother-Baby Care
For each of the questions below, please provide your best response.

1. When a mother in my care has yet to make a decision regarding how to feed her infant, I
recommend breastfeeding ________________.
1
2
3
4
5
6
7
Never
Very Rarely
Rarely
Sometimes
Almost
Always
Not
Always
Applicable

2. Are you regularly involved with labor and delivery care at your facility?
Yes
No
If you select "NO" please proceed to question 4.

3. Approximately what percentage of healthy full-term infants in your care breastfeed for the
first time: (Must total 100%)
Within 30 minutes after birth?
Within 30-60 minutes after birth?
Between 1 and 2 hours after birth?
Between 2 and 4 hours after birth?
More than 4
Total
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4. Approximately what percentage of routine procedures (e.g. Apgar, cord clamping, foot
printing, eye drops) for healthy full-term babies are performed while the mother is holding
the infant skin-to-skin?
0-5%

51-55%

6-10%

56-60%

11-15%

61-65%

16-20%

66-70%

21-25%

71-75%

26-30%

76-80%

31-35%

81-85%

36-40%

86-90%

41-45%

91-95%

46-50%

96-100%

5. To approximately what percentage of the mothers in your care who breastfeed or intend to
breastfeed do you teach breastfeeding techniques (e.g., comfortable positioning, holding
infant, how to express milk, assessing the effectiveness of breastfeeding)?
0-5%

51-55%

6-10%

56-60%

11-15%

61-65%

16-20%

66-70%

21-25%

71-75%

26-30%

76-80%

31-35%

81-85%

36-40%

86-90%

41-45%

91-95%

46-50%

96-100%
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6. Approximately what percentage of mothers in your care are counselled / taught to recognize
and respond to infant cues?
0-5%

51-55%

6-10%

56-60%

11-15%

61-65%

16-20%

66-70%

21-25%

71-75%

26-30%

76-80%

31-35%

81-85%

36-40%

86-90%

41-45%

91-95%

46-50%

96-100%

7. Approximately what percentage of healthy full-term breastfed infants in your care are given
something other than breast milk (e.g., formula, water, glucose water)?
0-5%

51-55%

6-10%

56-60%

11-15%

61-65%

16-20%

66-70%

21-25%

71-75%

26-30%

76-80%

31-35%

81-85%

36-40%

86-90%

41-45%

91-95%

46-50%

96-100%
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8. Approximately what percentage of healthy full-term breastfed infants in your care are given
pacifiers by hospital staff?
0-5%

51-55%

6-10%

56-60%

11-15%

61-65%

16-20%

66-70%

21-25%

71-75%

26-30%

76-80%

31-35%

81-85%

36-40%

86-90%

41-45%

91-95%

46-50%

96-100%

9. Approximately what percentage of healthy full-term breastfed infants go to the nursery
during transitions (e.g. processing as a pediatrics patient, vital signs, first bath, allow for
mother to rest)?
0-5%

51-55%

6-10%

56-60%

11-15%

61-65%

16-20%

66-70%

21-25%

71-75%

26-30%

76-80%

31-35%

81-85%

36-40%

86-90%

41-45%

91-95%

46-50%

96-100%
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10. Approximately what percentage of mothers in your care do you counsel/educate regarding
infant feeding plans prior to discharge from the hospital?
0-5%

51-55%

6-10%

56-60%

11-15%

61-65%

16-20%

66-70%

21-25%

71-75%

26-30%

76-80%

31-35%

81-85%

36-40%

86-90%

41-45%

91-95%

46-50%

96-100%

11. Before hospital discharge, approximately what percentage of patients in your care do you
teach how to express their milk?
0-5%

51-55%

6-10%

56-60%

11-15%

61-65%

16-20%

66-70%

21-25%

71-75%

26-30%

76-80%

31-35%

81-85%

36-40%

86-90%

41-45%

91-95%

46-50%

96-100%
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Section 4: 15 Questions regarding: Commitment and Ability in Your Workplace
1. In my opinion, clinical staff in the maternity facility where I work need additional
guidance/training/skills in...

...matching infant feeding
plans with appropriate
clinical support
...counseling / teaching all
pregnant women about the
benefits and practices of
breastfeeding
...referring patients to
breastfeeding resources in
the community at discharge

Strongly
Disagree

Disagree

Slightly
Disagree

Slightly
Agree

Agree

Strongly
Agree

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

2. In my opinion, clinical staff at the hospital where I work are ABLE to...

...use hospital resources and
work time to show mothers
how to breastfeed
...show mothers how to
maintain milk production
when separated from their
infants
...help mothers initiate
breastfeeding within one
hour of birth

Strongly
Disagree

Disagree

Slightly
Disagree

Slightly
Agree

Agree

Strongly
Agree

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6
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3. In my opinion, CLINICAL STAFF at the hospital where I work are COMMITTED to...

...informing all pregnant
women about the benefits
and practice of breastfeeding
...helping mothers initiate
breastfeeding within one
hour of birth
...promoting breastfeeding
support groups in my facility
and the surrounding
community

Strongly
Disagree

Disagree

Slightly
Disagree

Slightly
Agree

Agree

Strongly
Agree

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

4. In my opinion, CLINICAL STAFF at the hospital where I work are COMMITTED to...

...encouraging all mothers to
room-in (support mothers
and newborns together 24hours/day)
...giving no pacifiers to
breastfeeding newborns
...giving newborns no food
or drink other than human
milk unless medically
indicated

Strongly
Disagree

Disagree

Slightly
Disagree

Slightly
Agree

Agree

Strongly
Agree

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6
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5. In my opinion, ADMINISTRATORS are COMMITTED to...

...supporting efforts to
provide quality breastfeeding
care and services
...providing time and
resources for staff to be
trained with the skills
necessary to implement a
comprehensive breastfeeding
policy
...minimizing the presence of
formula advertising (gift
bags, formula samples, etc.)

Strongly
Disagree

Disagree

Slightly
Disagree

Slightly
Agree

Agree

Strongly
Agree

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6
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Section 5: Questions regarding Breastfeeding (You are nearly finished with this survey.)
1. Have you ever breastfed?
Yes
No
Other ____________________________
If you answered no please proceed to the final section of the survey, Section 6.

2. Based on your experience, would you recommend breastfeeding to others?
Yes
No
Section 6: Demographic Information
7. How long have you worked in healthcare?
Less than 6 months
6-12 months
1-3 years

3-5 years
5-10 years
10+ years

8. How long have you worked at this facility?
Less than 6 months
6-12 months
1-3 years

3-5 years
5-10 years
10+ years

9. Are you male or female?
Male
Female

10. What year were you born? (Please enter year as a 4-digit number. i.e., 1971.)
___ ___ ___ ___

11. Please select your race / ethnicity. (You may select as many as you feel appropriate.)
American Indian / Alaskan Native
Asian
Native Hawaiian / Pacific Islander
Black / African American

White / Caucasian
Hispanic / Latino
None
Other
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12. Please select the highest level of schooling you have completed.
No high school or equivalent
Bachelor's Degree
High school or equivalent
Master's Degree
Some college, but no degree
Doctoral Degree or Equivalent
Associate's Degree
Other:
_______________________________
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APPENDIX B.3: SCORING STEP ACHIEVEMENT
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Estimating Step Achievement
Tool and Question
BFUSA Self-Appraisal Tool1
Questions for Each Step

Scoring Algorithm
Percent of questions
for each Step
answered “Yes”

Step 1 (Policy)
Does the health facility have an explicit written
policy for protecting, promoting, and supporting
breastfeeding that addresses all Ten Steps to
Successful Breastfeeding in maternity services?
Does the policy protect breastfeeding by prohibiting
all promotion of and group instruction for using
breast milk substitutes, feeding bottles and nipples?
Is the breastfeeding policy available so all staff who
take care of mothers and babies can refer to it?
Is the breastfeeding policy posted or displayed in all
areas of the health facility that serve mothers,
infants, and/or children?
Is there a mechanism for evaluating the
effectiveness of the policy?
Step 2 (Staff Training)
Are all staff aware of the advantages of
breastfeeding and acquainted with the facility’s
policy and services to protect, promote, and support
breastfeeding?
Are all staff caring for women and infants oriented
to the breastfeeding policy of the hospital on their
arrival?
Is training on breastfeeding and lactation
management given to all staff caring for women and
infants within six months of hiring?
Does the training cover at least eight of the Ten
Steps?
Is the training on breastfeeding and lactation
management at least 18 hours in total, including a
minimum of 3 hours of supervised clinical
experience?
Has the health care facility arranged for specialized
training in lactation management of specific staff
members?
Step 3 (Prenatal Education)
Does the facility include a prenatal care clinic? A
prenatal inpatient unit?
If yes, are most pregnant women attending these
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Yes / No

Yes / No

Yes / No
Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No
Yes / No

Yes / No

Yes / No
Yes / No

prenatal services informed about the benefits and
management of breastfeeding?
Do prenatal records indicate whether breastfeeding
has been discussed with the pregnant woman?
Is a mother’s prenatal record available at the time of
delivery?
Are pregnant women protected from oral or written
promotion or group instruction for artificial
feeding?
Does the health care facility have in place a quality
system to monitor the impact of labor and delivery
medications on breastfeeding outcomes?
Are staff familiar with the effects of such
medications on breastfeeding?
Step 4 (BF within hr, immediate postpartum Skin-toSkin)
Are mothers who have had normal, vaginal
deliveries given their babies to hold skin-to-skin
within 30 minutes of delivery, and allowed to
remain with them for at least an hour?
Are the mothers offered help by a staff member to
initiate breastfeeding during this first hour?
Are mothers who have had cesarean deliveries
given their babies to hold, with skin contact, within
a half hour after they are able to respond to their
babies?
Do the babies born by cesarean stay with their
mothers, with skin contact, at this time for 60
minutes?
Step 5 (Counseling)
Does nursing staff offer all mothers further
assistance with breastfeeding within six hours of
delivery?
Are most breastfeeding mothers able to demonstrate
how to correctly position and attach their babies for
breastfeeding?
Are breastfeeding mothers shown how to express
their milk or given information on expression and/or
advised of where they can get help should they need
it?
Are staff members or counselors who have
specialized training in breastfeeding and lactation
management available full-time to advise mothers
during their stay in health care facilities and in
preparation for discharge?
Does a woman who has never breastfed or who has
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Yes / No
Yes / No
Yes / No

Yes / No

Yes / No

Yes / No

Yes / No
Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

Yes / No

previously encountered problems with breastfeeding
receive special attention and support from the staff
of the health care facility?
Are mothers of babies in special care helped to
establish and maintain lactation
by frequent expression of milk?
Step 6 (Supplementation)
Do staff have a clear understanding of what the few
acceptable reasons are for prescribing food or drink
other than breast milk for breastfeeding babies?
Do breastfeeding babies receive no other food or
drink (than breast milk) unless medically indicated?
Are any breast milk substitutes, including special
formulas, that are used in the facility purchased in
the same way as any other foods or medicines?
Does the health facility and staff refuse free or lowcost supplies of breast milk substitutes, paying close
to retail market price for formula?
Is all promotion of infant foods or drinks other than
breast milk absent from the facility?
Step 7 (Rooming-in)
Do mothers and infants remain together (roomingin) 24 hours a day, except for periods of up to an
hour for hospital procedures or if separation is
medically indicated?
Does rooming-in start within an hour of a normal
birth?
Does rooming-in start within an hour of when a
cesarean mother can respond to her baby?
Step 8 (Feeding Cues)
By placing no restrictions on the frequency or
length of breast feedings, do staff show they are
aware of the importance of breastfeeding on
demand?
Are mothers advised to breastfeed their babies
whenever their babies are hungry and as often as
their babies want to breastfeed?
Step 9 (Artificial Nipples)
Are babies who have started to breastfeed cared for
without any bottle feedings?
Are babies who have started to breastfeed cared for
without using pacifiers?
Do breastfeeding mothers learn that they should not
give any bottles or pacifiers to their babies?
By accepting no free or low-cost feeding bottles,

272

Yes / No

Yes / No

Yes / No
Yes / No

Yes / No

Yes / No

Yes / No

Yes / No
Yes / No

Yes / No

Yes / No

Yes / No
Yes / No
Yes / No
Yes / No

nipples, or pacifiers, does the facility and its staff
demonstrate that these should be avoided?
Step 10 (Post-Discharge Support)
Does the facility give education to key family
members so that they can support the breastfeeding
mother at home?
Are breastfeeding mothers referred to breastfeeding
support groups, if any are available?
Does the facility have a system of follow-up support
for breastfeeding mothers after they are discharged,
such as early postnatal or lactation clinic check-ups,
home visits, telephone calls?
Does the facility encourage and facilitate the
formation of mother-to-mother or health care
worker-to-mother support groups?
Does the facility allow breastfeeding counseling by
trained mother-to-mother support group counselors
in its maternity services?
mPINC2

Yes / No

Yes / No
Yes / No

Yes / No

Yes / No

Percent of points as
calculated using the
scoring algorithm for
each question.
Scoring algorithm
available online.2

Step 1 (Policy)
B11. Does your hospital have a written policy
addressing…
B12. How are staff informed about these policies?
B13. Does your center provide any of the following
to center staff who are also mothers?
C5. Does your center record the number of mothers
breastfeeding?
Step 2 (Staff Training)
B1. On average, how many hours do birth
attendants spend in breastfeeding education as new
employees?
B3. How many birth attendants received
breastfeeding education in the past year?
B4. On average, how many hours did birth
attendants spend in breastfeeding education in the
past year?
B5. How often are birth attendants assessed for
level of competency in breastfeeding management
and support?

273

Step 3 (Prenatal Education)
A1. Are prenatal classes offered at your center,
either by center staff or contracted personnel? Is
breastfeeding covered?
A3. Is the mother’s infant feeding decision
recorded on a center record? (either hers or her
infant’s)?
Step 4 (BF within hr, immediate postpartum Skin-toSkin)
A4. Approximately, how many mothers are
encouraged to hold their healthy full-term infants
skin to skin for at least 30 minutes within an hour of
birth for uncomplicated vaginal births?
A5. Are routine newborn procedures (e.g., Apgar,
cord clamping, foot printing) after uncomplicated
vaginal births done while the mother is holding the
healthy full-term infant skin to skin?
A6. Approximately what percentage of healthy fullterm breastfed infants are put to the breast for the
first time during the specified period after delivery
for uncomplicated vaginal births?
A9. Approximately how many mothers (regardless
of feeding method) are encouraged to hold their
healthy full-term infants skin to skin for at least 30
minutes within 2 hours after delivery for
uncomplicated cesarean births?
A10. Approximately what percentage of healthy
full-term breastfed infants are put to the breast for
the first time during the specified period after
delivery for uncomplicated cesarean sections?
Step 5 (Counseling)
A12. Of mothers who are breastfeeding, or intend to
breastfeed, approximately how many do you teach
breastfeeding techniques (e.g., comfortable
positioning, holding infant, how to express milk,
assessing the effectiveness of breastfeeding)?
A15. Of mothers who are breastfeeding,
approximately how many mother-baby couples are
observed and assessed by staff for breastfeeding
effectiveness during the maternity center stay?
A16. Do staff at your center use a tool to assess
breastfeeding effectiveness?
B8. Does your center employ a designated lactation
coordinator (person who is trained in breastfeeding
physiology and management and is responsible for
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ensuring the implementation of a breastfeeding
program)?
Step 6 (Supplementation)
A7. Approximately what percentage of healthy fullterm infants are given the following as a first
feeding after uncomplicated vaginal births?
A11. Approximately what percentage of healthy
full-term breastfed infants are given the following
as a first feeding after uncomplicated cesarean
section births?
A17. Approximately what percentage of healthy
full-term infants are supplemented with something
other than breast milk?
A19. Are healthy full-term breastfed infants who are
supplemented ever given the following types of
supplementary feedings? Water, glucose water
A21. Does your center receive free infant formula?
A29. Are discharge packs/bags containing infant
formula samples given to breastfeeding mothers?
Step 7 (Rooming-in)
A23. Following uncomplicated vaginal births, are
healthy full-term breastfed infants routinely taken to
the nursery or other separate area for transition (e.g.,
processing as pediatrics patient, vital signs, first
bath)? If yes, how many minutes?
A24. Are healthy full-term breastfed infants
routinely taken from the mother’s room at night?
A26. Approximately how many healthy full-term
infants are taken from the mother’s room for:
Pediatric rounds, change of shift, visiting hours,
hearing test, heel stick, infant photos, infant’s bath,
mother bathing, mother out of room.
A28. Approximately what percentage of healthy
full-term infants, regardless of feeding method
remain with their mothers for at least the following
number of hours / day?
Step 8 (Feeding Cues)
A13. Approximately how many mothers are taught
to recognize and respond to first signs of baby’s
hunger?
A14. How often do maternity care staff advise
breastfeeding women to limit the length of suckling
at each feeding?
A25. Among mother-infant couples that do not
room-in at night, approximately how many healthy
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full-term breastfed infants are brought to their
mothers at night for feedings?
Step 9 (Artificial Nipples)
A20. Approximately how many healthy full-term
breastfed infants are given pacifiers by maternity
care staff?
Step 10 (Post-Discharge Support)
A30. What support does your center routinely offer
to breastfeeding mothers at discharge?
Carolina BF-KAP
Step 1 (Policy) (Not assessed with Carolina BF-KAP)
Step 2 (Staff Training)
Allowing infants to breastfeed too frequently can
cause sore nipples.
True False
A maternal temperature of 100.4°F or greater is a
medical indication for separating her from her
newborn.
True False
Hospital policies that interfere with breastfeeding
include all of the following EXCEPT:
• Moving the infant to the nursery for the night
to allow mother to rest and build up her milk
supply
• Feedings scheduled every 4 hours to allow
mother’s breasts to make more milk
• Use of pacifiers to prevent the infant using
mother as a pacifier and giving her sore
nipples
• Showing all mothers how to express or pump
breast milk in case they are separated from
their infants
• Routine water supplementation by dropper to
prevent dehydration
Which of the following is a correct statement
about the latch during breastfeeding?
• The baby must take all of the areola into the
mouth to achieve a good latch
• A narrow angle at the corner of the infant’s
mouth is indicative of a good latch
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Percent correctly
answered

•

•

•

The baby needs to be latched so that he
compresses the milk sinuses when suckling at
the breast
The baby needs to be latched so that he
compresses the base of the nipple when
feeding
Mothers who have had previous breastfeeding
experience rarely require assessment of the
baby’s latch in the hospital or birthing center.

All of the following are recommended to
encourage successful breastfeeding EXCEPT:
• Initiation of breastfeeding within 1 hour of
birth
• Avoiding the use of pacifiers and artificial
nipples in term breastfeeding infants
• Continuous rooming in with breastfeeding on
demand
• Restricting length of breastfeeding time to
prevent nipple soreness and engorgement
• Avoiding use of supplemental formula during
the early stages of milk production
An acceptable medical reason to supplement a
breastfed infant in the hospital is:
• To quiet a fussy baby
• Separation from the mother due to maternal or
infant illness
• To teach the baby to take a bottle for later
• To prevent dehydration
• To allow the mother to rest
What is the optimal duration for EXCLUSIVE
breastfeeding?
• 1 month
• 3 months
• 6 months
• 12 months
Step 3 (Prenatal Education)
When a mother in my care has yet to make a
decision regarding how to feed her infant, I
recommend breastfeeding ________________.
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Always=5
Almost Always=4
Sometimes=3
Rarely=2
Very Rarely=1
Never=0

Step 4 (BF within hr, immediate postpartum Skin-toSkin)
Approximately what percentage of routine
procedures (e.g., pgra, cord clamping, foot
printing, eye drops) for healthy full term babies
are performed while the mother is holding the
infant skin-to-skin?
Approximately what percentage of healthy fullterm infants in your care breastfeed for the first
time within 1 hour after birth?
Step 5 (Counseling)
To approximately what percentage of the
mothers in your care who breastfeed or intend to
breastfeed do you teach breastfeeding techniques
(e.g., comfortable positioning, holding infant,
how to express milk, assessing the effectiveness
of breastfeeding)?
Before hospital discharge, approximately what
percentage of patients in your care do you teach
how to express their milk?

Percentage=Pts
(e.g., 90%=90pts)

Percentage=Pts

Percentage=Pts
(e.g., 90%=90pts)

Percentage=Pts
(e.g., 90%=90pts)

Step 6 (Supplementation)
Approximately what percentage of healthy fullterm breastfed infants in your care are given
something other than breast milk (e.g., formula,
water, and glucose water)?

Percentage=Pts
(e.g., 90%=90pts)

Step 7 (Rooming-in)
Approximately what percentage of healthy fullterm breastfed infants go to the nursery during
transitions (e.g. processing as a pediatrics patient,
vital signs, first bath, allow for mother to rest)?

Percentage=Pts
(e.g., 90%=90pts)

Step 8 (Feeding cues)
Approximately what percentage of mothers in
your care are counseled / taught to recognize and
respond to infant cues?

Percentage=Pts
(e.g., 90%=90pts)

Step 9 (Artificial Nipples)
Approximately what percentage of healthy fullterm breastfed infants in your care are given
pacifiers by hospital staff?

Percentage=Pts
(e.g., 90%=90pts)

Step 10 (Post Discharge Support) (Not assessed with
Carolina BF-KAP)
1. Baby-Friendly USA. BFHI USA: Implementing the UNICEF/WHO Baby
Friendly Hospital Initiative in the U.S. Info for Hospitals and Birth
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Centers. East Sandwich, MA: BFUSA; 2010 [cited 2010 January 23,
2010]; Available from: http://www.babyfriendlyusa.org/eng/04.html.
2. Centers for Disease Control and Prevention. Breastfeeding: Data: mPINC |
DNPAO | CDC. Atlanta, GA: Centers for Disease Control and Prevention;
2009 [updated October 20; cited 2010 February 14]; Available from:
http://www.cdc.gov/BREASTFEEDING/data/mpinc/index.htm.
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APPENDIX B.4: SECOND ROUND ASSESSMENT KEY-INFORMANT
INTERVIEW GUIDE
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Introduction

Thank you for taking time out of your schedule. We recognize that your time is precious and we
appreciate you meeting with us. My name is ______________ and this is _________________.
Your hospital wants to improve the quality of care provided to mothers and infants. We greatly
value all that you have to share with us. This interview will last approximately 60 minutes.
During the interview, we’d like to take notes and record our conversation using an audio recorder.
After we are finished using the recordings, they will be destroyed. We do not expect any of these
questions to touch on sensitive material. However, if you want the recorder turned off for any
reason, we’ll be glad to do that, just let us know. We have done this for other interviewees
already and would be more than happy to do that with you. Also, if the information covered in
this interview is too sensitive, you may choose not to answer any question and may stop the
interview at any time. Finally, your identity will remain confidential. We will follow up with you
if possible to ensure we accurately recorded your views. We will de-identify all data prior to
producing any and all reports (both internal and external) so that nothing you say can be traced
back to you.

Are you alright with me recording our conversation with this understanding?
Do you have any questions at this time?
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Interview Questions
Okay, with your permission, we’ll begin (TURN ON THE AUDIO RECORDER)
Today is ___ (date), my name is _____ (name).
1. First, can we have your name? We only ask for it so that we can follow up with you later
to make sure we accurately report what you tell us. We will not share what you
specifically told us with anyone either inside or outside your facility. And we will deidentify your data prior to any reports we produce.
2. First, what position do you hold here at your facility?
3. How long have you worked in this position?
4. How long have you worked at this facility?
5. What shift do you typically work at your facility, day or night shift?
We’re going to talk specifically about movements towards becoming baby-friendly. A babyfriendly hospital is one that is certified as following these Ten Steps to successful breastfeeding
(hand interviewee 10 Steps). Reflect on these Steps, as we continue with the conversation.
9. How does continuing education impact the infant feeding support staff provide new
mothers here?
a. Do staff regularly receive training on how to provide infant feeding support?
b. What format does this training take? (Is it classroom, on the job, on site, no fault
competency, etc…)
c. What are some of the topics / recommendations covered in the trainings?
d. How do staff (MDs, nurses, LCs, etc) incorporate that training into their care?
10. Describe the current practice of these 10 Steps in your facility. (walk the respondent
through each of the 10 Steps)
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a. How is the policy communicated to staff? Communicated to patients? Is the
policy posted?
b. Who receives training?
c. Does your facility have a prenatal class for patients? Is BF included in the
prenatal class? Is there a specific breastfeeding class?
d. How do staff support women to initiate BF w/in an hour? What does the staff do
to help mom initiate?
e. What do staff do to show women how to breastfeed? Who is mainly responsible
for fulfilling this task? Do staff teach hand expression, how to pump?
f.

How often do breastfed infants receive something other than human milk? What
about infants who stay primarily in the nursery?

g. What happens at night re: rooming-in? How do moms respond to the idea of
rooming-in?
h. In general what do staff think “on-demand means”? What does on-demand mean
to you? What are some of the cues that staff use to know when to feed the baby?
What do staff teach mothers re: when to feed their baby.
i.

Are pacifiers readily available for babies? If a baby is not breastfeeding well
what sorts of techniques do staff use to supplement the infant (cup feeding, bottle
feeding, supplement)

j.

What does the facility do to foster the establishment of support groups? How
does staff refer moms to support groups? What support is available in the
community that you’re aware of?

11. Describe the staff’s attitudes regarding practices that reflect these 10 Steps. (Walk the
key informant through each Step individually)
a. What about the nurses specifically?
b. The physicians?
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c. Administrators?
12. What data collection or charting do you do at this hospital related to infant feeding?
a. How do you collect infant feeding preferences at hospital admission?
b. Do you collect infant feeding practices at discharge?
c. Do you follow up with patients following discharge regarding infant feeding?
13. Look at these 10 Steps again. Are there any characteristics about your facility that
create unique opportunities / make it easier to practice these Steps? (Walk the
respondent through each Step individually)
(What are some of the facilitators that will make implementing these steps easier?)
14. Likewise are there any characteristics about your facility that create barriers / make it
more difficult to implementing these 10 Steps that we haven’t already discussed? (Walk
the respondent through each Step individually)
(What are some of the barriers to implementing these Steps?)
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Now we will move on to discuss your hospital’s experience with outside support to implement
these 10 Steps. Over the past year, representatives from the Carolina Global Breastfeeding
Institute has worked with your facility to institute practices that reflect these Ten Steps we have
been discussing. Maybe you remember Emily Taylor, Brook Colgan, Dr. Miriam Labbok, and
Diane visiting your facility over the past year? As we continue our conversation please reflect on
the support received over the past year.
1. Please think about the support these individuals provided.
a. Are you aware of any special trainings that were conducted by these individuals
from CGBI?
b. What type of staff participated in the trainings?
c. How many staff members participated in the trainings?
d. Were there any factors at your facility that made it easier for staff to attend the
trainings / CGBI support?
e. Were there any factors at your facility that made it easier for staff to implement
the training they received?
f.

Were there any factors at your facility that made it more difficult for staff to
attend the trainings / CGBI support?

g. Were there any factors at your facility that made it more difficult for staff to
implement the training they received?
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I am going to hand you a form that has the Ten Steps to Successful Breastfeeding and some
columns.(Hand interviewee the form). Think about the changes that have occurred over the past
year related to each of these Steps. For each Step I would like you to think about whether policies
and practices at your hospital are more in line now with the Step than they were 1 year ago, less
in line than they were 1 year ago, or whether there was no change. If they are more in line give a
plus, less in line give a minus, and no change give a slash. Then I would like you to go back and
think about how staff attitudes have changed regarding each Step over the past year. Are staff
attitudes more positive towards the specific Step, more negative towards the Specific Step or
there has been no change towards the Step. Again, more in line give a plus, less in line give a
minus, and no change give a slash. I will give you a few moments to fill this out and then we’ll
discuss what you put.
2.

(For Steps where there is a PLUS or a MINUS in the practice column ask)
a. Please describe the changes over the past year that were specifically related Step
______. (walk through the 10 Steps)
b. Please describe what role that you’re aware of, if any, the support CGBI provided
played in the changes you just described.

3. From your experience here at your facility, which change in practice is the most
interesting/notable? Why?
4.

(For Steps where there is a PLUS or MINUS in the attitude column ask)
a. Please describe the changes in attitudes over the past year for Step ______. (walk
through the 10 Steps)
b. Please describe what role that you’re aware of, if any, the support CGBI offered
played in the changes in attitudes you described.
c. Did nurses’ attitudes change specifically?
d. Did physicians’ attitudes specifically?
e. How about administrators’ attitudes specifically?
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5. From your experience here at your facility, which change in attitude is the most
interesting/notable? Why?
6. From your experience here at your facility which change in practice is the most
interesting/notable? Why?
7. From your perspective which Step was the easiest to implement over the past year that
wasn’t already in place?
8. From your perspective which Step was the most difficult to implement over the past
year that wasn’t already in place?
9. Think about the support we’ve been talking about. Were there elements of that support
that were the most successful in creating changes in infant feeding practices here at
your facility.
a. What made these components of the support successful here at your facility?
b. How did the environment here interact with these components to make them
successful? (Was there anything about your hospital that made interacted well
with the support? Was there anything about your hospital that the support did not
mesh well with?)

10.

Do you think the changes in practices related to these Steps that occurred over the
past year lead to an increase in breastfeeding support?

11.

Do you think these changes lead to an increase in the number of moms who
breastfeed during their hospital stay here at your hospital?

12.

Do you know the breastfeeding rates here at your hospital?

13.

Is there anything else related to your facility’s experience with the support provided
by CGBI that you would like to discuss that we have not touched on yet?
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Thank you for your answers up to this point. We are almost done. I have a few questions related
to your perceptions of the maternity center staff as a whole. Here is a form (hand interviewee
form) listing out each of the 10 Steps to successful breastfeeding. Next to each Step is a column
for ability and a column for commitment. For each Step please reflect on how able you think the
staff are as a whole to do the Step. Do all the ability scores first. Then come back and think about
how committed you think the staff are as a whole to do the Step. Give your staff a 1 if they are
NOT AT ALL able or NOT AT ALL committed to do a Step and give your staff a 6 if they are
VERY able or VERY committed to do a Step. I will give you a few moments to fill the form out
and then we’ll discuss it together.
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For each Step:
e. Could you explain for me why you gave your staff a score of _____ on ability for
Step ____? What factors influence your staff’s ability, as a whole, to implement
this Step?
f.

Could you explain for me why you gave your staff a score of _____ on
commitment for Step ____? What factors influence your staff’s commitment, as a
whole, to implement this Step?

g. What Step do you think will be the most easy to implement at your hospital that
isn’t already implemented? Why?
h. Which Step do you think will be the most difficult to implement at your hospital
that isn’t already implemented? Why?
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Ability
1

Have a written breastfeeding policy that is
routinely communicated to all health care staff.

2

Train all health care staff in skills necessary to
implement this policy.
Inform all pregnant women about the benefits
and management of breastfeeding.

3
4
5

Help mothers initiate breastfeeding within an
hour of birth.
Show mothers how to breastfeed, and how to
maintain lactation even if they should be
separated from their infants.

290

6

Give newborn infants no food or drink other
than breast milk, unless medically indicated.

7

Practice rooming-in - that is, allow mothers and
infants to remain together - 24 hours a day.

8
9

Encourage breastfeeding on demand.
Give no artificial teats or pacifiers (also called
dummies or soothers) to breastfeeding infants.

10

Foster the establishment of breastfeeding support
groups and refer mothers to them on discharge
from the hospital or clinic.
Is there anything else you would like to share with me?

Notes

Commt

Notes

Directions: Think about how hospital practice and staff attitudes have changed over the past year specific to each Step.
Give “ + ” if improved over past year.
Give “ - “ if became worse over past year.
Give “ / ” if neither improved nor became worse over past year.
Your Hospital: __________________________________________________________________________________________________
Ten Steps to Successful Breastfeeding
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1

Have a written breastfeeding policy that is routinely communicated to all health care staff.

2

Train all health care staff in skills necessary to implement this policy.

3

Inform all pregnant women about the benefits and management of breastfeeding.

4

Help mothers initiate breastfeeding within an hour of birth.

5

Show mothers how to breastfeed, and how to maintain lactation even if they should be
separated from their infants.

6

Give newborn infants no food or drink other than breast milk, unless medically indicated.

7

Practice rooming-in – that is, allow mothers and infants to remain together – 24 hours a day.

8

Encourage breastfeeding on demand.

9

Give no artificial nipples or pacifiers to breastfeeding infants.

10

Foster the establishment of breastfeeding support groups and refer mothers to them on discharge
from the hospital or clinic.

Practice
( + - / )

Attitude
( + - / )

Directions: Think about your staff as a group.
As a group how able is everyone to do the Step?
As a group how committed is everyone to do the Step?
Score from 1 to 6: Give a 1 for NOT AT ALL; Give a 6 for VERY MUCH
Your Hospital: __________________________________________________________________________________________________
Ten Steps to Successful Breastfeeding
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1

Have a written breastfeeding policy that is routinely communicated to all health care staff.

2

Train all health care staff in skills necessary to implement this policy.

3

Inform all pregnant women about the benefits and management of breastfeeding.

4

Help mothers initiate breastfeeding within an hour of birth.

5

Show mothers how to breastfeed, and how to maintain lactation even if they should be
separated from their infants.

6

Give newborn infants no food or drink other than breast milk, unless medically indicated.

7

Practice rooming-in - that is, allow mothers and infants to remain together - 24 hours a day.

8

Encourage breastfeeding on demand.

9

Give no artificial nipples or pacifiers to breastfeeding infants.

10

Foster the establishment of breastfeeding support groups and refer mothers to them on
discharge from the hospital or clinic.

Ability
(1 to 6)

Commitment
(1 to 6)

Ten Steps to Successful Breastfeeding
1. Have a written breastfeeding policy that is routinely communicated to
all health care staff.
2. Train all health care staff in skills necessary to implement this policy.
3.

Inform all pregnant women about the benefits and management of
breastfeeding.

4.

Help mothers initiate breastfeeding within an hour of birth.

5.

Show mothers how to breastfeed, and how to maintain lactation even
if they should be separated from their infants.

6.

Give newborn infants no food or drink other than breast milk, unless
medically indicated.

7.

Practice “rooming in” – that is, allow mothers and infants to remain
together 24 hours a day.

8.

Encourage breastfeeding on demand.

9.

Give no pacifiers or artificial nipples to breastfeeding infants.

10. Foster the establishment of breastfeeding support groups and refer
mothers to them on discharge from the hospital or clinic.
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APPENDIX C.1: EXPLANATION OF COVARIATES USED IN PROPENSICY
SCORE MODEL
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Appendix C.1 Explanation of covariates used in propensity score models
Covariates used to estimate propensity scores vis-à-vis individual Steps and combinations of
two Steps
MC: Mother Child Characteristics
• Mother’s age
• Marital status: Married, Divorced, Separated, Never Married
• Race/Ethnicity: White, Black, Asian, Hispanic, Other
• Obese (Yes/No)
• Mother’s Educational Attainment: High school, 1 to 3 years of college, College graduate,
Graduate school
• Work in the past year (Yes/No)
• Work Status: Work for someone else-full time, Work for someone else-part time, Selfemployed, temporarily unemployed, Not work, Homemaker
• Prenatal intentions to return to work: Fewer than 4 weeks, 4 to 6 weeks, 7 to 9 weeks, 10 to
12 weeks, 13 to 16 weeks, 17 to 20 weeks, 21 to 30 weeks, More than 30 weeks
• Proportion of household income from mother: Less than half, Half, More than half
• Household income
• Household size
• Parity
• Cigarettes smoked
• Mom is enrolled in WIC
• Infant is a boy (Yes/No)
• Infant is enrolled in WIC
BFE: Breastfeeding Experiences
• Mother knows recommendation for exclusive breastfeeding
• Mother breastfed previous children: No previous children, Did not breastfed previous
children, Breastfed previous children for less than 1 month, Breastfed previous children for 1
to 2 months, Breastfed previous children for 3 to 4 months, Breastfed previous children for 5
to 6 months, Breastfed previous children for 7 months or more
• Feed first few weeks: Only breastfeed, Only formula feed, Mix feed, Don’t know
• Breastfeeding duration intentions: Don’t know, Plan to formula feed, Plan to stop
breastfeeding after ___ months
• Confidence in achieving intentions: Mother doesn’t know her intentions, Not at all confident,
Not confident, Somewhat confident, Very confident
• Prenatal attitudes towards breastfeeding: 6-point Likert Scale (Strongly Disagree to Strongly
Agree) for Infant formula is as good as human milk, Breastfed babies less likely to get ear
infections, Breastfed babies less likely to get respiratory illness, Breastfed babies less likely to
get diarrhea, Babies should be exclusively breastfed for 6 months, Breastfed babies less likely
to be obese
• Mother breastfed as a child
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CFS: Community and Family Factors Related to Breastfeeding
• Population density: Non Metropolitan Service Area, up to half a million people, half a million
people to two million people, more than two million people
• Region: New England, Midatlantic, East North Central, West North Central, South Atlantic,
East South Central, West South Central, Mountain, Pacific
• Lived in an area with a national breastfeeding campaign (Yes/No)
• All friends with children breastfeed (Yes/No)
• Infant’s father’s opinion about breastfeeding (Prenatal): Only breastfeed, Only formula feed,
mix feed, don’t know
• Infant’s maternal grandmother’s opinion about breastfeeding (Prenatal): Only breastfeed,
Only formula feed, mix feed, don’t know
• Infant’s paternal grandmother’s opinion about breastfeeding (Prenatal): Only breastfeed, Only
formula feed, mix feed, don’t know
PHC: Prenatal Healthcare Information
• Health Insurance (Yes/No)
• Prenatal Care Provider: Obstetrician/Gynecologist, Family physician, certified nurse midwife,
other provider
BHC: Birth Healthcare Information
• Birth attendant: Obstetrician/Gynecologist, Family physician, certified nurse midwife, other
provider
• Delivery method: Vaginal not induced, Vaginal induced, Planned cesarean-section, unplanned
cesarean-section
• Pain medications: General anesthesia, Spinal epidural, Demerol, Nitriousoxide, Pudendal
block, Other pain medication, No pain medication
• Support during labor: Professional labor support, Father present during labor, Family/friends
present during labor
• Mother’s provider’s opinion about how the infant should be fed: Breastfed only, Formula fed
only, Mix feed, No preference, Mother doesn’t know provider’s opinion
• Infant’s provider’s opinion about how the infant should be fed: Breastfed only, Formula fed
only, Mix feed, No preference, Mother doesn’t know provider’s opinion
• Medical staff members’ opinions about how the infant should be fed: Breastfed only, Formula
fed only, Mix feed, No preference, Mother doesn’t know staff members’ opinions
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Appendix C.1 (Continued) Explanation of covariates used in propensity score models
Covariates used to estimate propensity scores vis-à-vis dose-response
MC: Mother Child Characteristics
• Mother’s age
• Married (Yes/No)
• White (Yes/No)
• Obese (Yes/No)
• Educational attainment: High school, 1 to 3 years college, College graduate or more
• Work in the past year (Yes/No)
• Work Supportive of breastfeeding (Yes/No)
• Prenatal intentions to return to work: Fewer than 4 weeks, 4 to 9 weeks, 10 to 16 weeks, 17
weeks or more
• Mother’s income is half of household income or more (Yes/No)
• Household income
• Household size
• Parity
• Cigarettes smoked
• Mom is enrolled in WIC
• Infant is boy (Yes/No)
• Infant is enrolled in WIC
BFE: Breastfeeding Experiences
• Breastfed previous children: No previous children, Did not breastfed previous children,
Breastfed previous children up to 2 months, Breastfed previous children between 3 and 6
months, Breastfed previous children for 7 months or longer
• Prenatal intention to stop breastfeeding: Don’t know, Plan to formula feed, Plan to stop
breastfeeding after ___ months
• Prenatal confidence to achieve intentions: Confident (Yes/No)
• Prenatal attitudes towards breastfeeding: 6-point Likert Scale (Strongly Disagree to Strongly
Agree) for Infant formula is as good as human milk, Breastfed babies less likely to get ear
infections, Breastfed babies less likely to get respiratory illness, Breastfed babies less likely to
get diarrhea, Babies should be exclusively breastfed for 6 months, Breastfed babies less likely
to be obese
• Mother breastfed as a child
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CFS: Community and Family Factors Related to Breastfeeding
• Population density: Non Metropolitan Service Area, up to half a million people, half a million
people to two million people, more than two million people
• Region: New England, Midatlantic, East North Central, West North Central, South Atlantic,
East South Central, West South Central, Mountain, Pacific
• Lived in an area with a national breastfeeding campaign (Yes/No)
• All friends with children breastfeed (Yes/No)
• Infant’s father’s opinion about breastfeeding (Prenatal): Only breastfeed (Yes/No)
• Infant’s maternal grandmother’s opinion about breastfeeding (Prenatal): Only breastfeed
(Yes/No)
• Infant’s paternal grandmother’s opinion about breastfeeding (Prenatal): Only breastfeed
(Yes/No)
PHC: Prenatal Healthcare Information
• Health Insurance (Yes/No)
• Prenatal Care Provider: Obstetrician/Gynecologist (Yes/No)
BHC: Birth Healthcare Information
• Birth attendant: Obstetrician/Gynecologist (Yes/No)
• Delivery method: Vaginal, Cesarean-Section
• Pain medications: Pain medications (Yes/No)
• Support during labor: Professional labor support (Yes/No)

298

APPENDIX C.2: TABLES ASSESSING COVARIATE BALANCE AFTER
EMPLOYING INVERSE PROPENSITY SCORE WEIGHTS
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Appendix C.2 Covariate Balance From Inverse Probability Propensity Score Weights: Results from Univariate models regressed onto
Step exposure.
Step Exposure
Step 3
Step 4
Step 6
95%
95%
95%
Odds
Odds
Odds
Confidence
Confidence
Confidence
Ratio
Ratio
Ratio
Interval
Interval
Interval
Mother did not report that her prenatal
provider preferred breastfeeding on the
prenatal questionnaire
(Not exposed to Step 3)
1.03 [0.81,1.32]
1.47 [0.85,2.56]
Mother not able to breastfeed within 1 to 2
hours after birth
(Not exposed to Step 4)
1.06 [0.59,1.93]
Infant supplemented and/or Mother
exposed to formula advertising
(Not exposed to Step 6)
1.23 [0.81,1.87]
Mother-infant dyad did not room-in
(Not exposed to Step 7)
1.06 [0.83,1.34]
1.28 [0.72,2.28]
Infant not fed according to hunger cues
(Not exposed to Step 8)
1.11 [0.87,1.42]
1.4 [0.80,2.46]
Infant provided pacifier during the hospital
stay
(Not exposed to Step 9)
1.09 [0.86,1.39]
0.85 [0.50,1.42]
Mother not provided information about
breastfeeding support
(Not exposed to Step 10)
0.99 [0.76,1.28]
1.18 [0.64,2.20]

Step 3
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Mother's Characteristics
Demographics
Mother's age
Number of people in household
Other babies Respondent had
Number of Biological Children
Population Density
Respondent lives in non metropolitan
service area
Respondent lives in Central City <0.5
million people
Respondent lives in NonCentral City <0.5
million people
Respondent lives in Central City 0.5 to 2
million people
Respondent lives in NonCentral City 0.5 to
2 million people
Respondent lives in Central City 2 million
people Plus
Respondent lives in NonCentral City 2
million people Plus
Region of Country
New England
Mid Atlantic
East North Central
West North Central
South Atlantic
East South Central
West South Central
Mountain
Pacific

-0.01
0.01
0.02
0.02

[-0.519,1.659]
[-0.904,1.179]
[-0.914,1.173]
[-0.914,1.173]

Step 4

0.01
-0.02
-0.02
-0.02

Step 6

[-0.564,1.990]
[-0.838,1.107]
[-0.838,1.085]
[-0.838,1.085]

0.78
0.85
0.85
0.85

[-0.26,2.36]
[-0.58,1.25]
[-0.58,1.27]
[-0.58,1.27]

0.99

[0.74,1.32]

1.05

[0.77,1.45]

0.96

[0.46,2.00]

0.95

[0.67,1.34]

1.07

[0.75,1.52]

1.09

[0.50,2.37]

1.05

[0.75,1.47]

0.93

[0.65,1.31]

0.61

[0.29,1.28]

1.1

[0.79,1.52]

0.94

[0.64,1.37]

0.79

[0.21,3.00]

0.95

[0.67,1.33]

1.01

[0.71,1.43]

1.28

[0.63,2.61]

1.05

[0.72,1.53]

0.96

[0.66,1.41]

1.07

[0.45,2.54]

0.99

[0.75,1.31]

1

[0.76,1.32]

1.32

[0.76,2.31]

1.08
0.9
1.05
1
1.07
1.11
0.92
1.02
0.94

[0.65,1.80]
[0.58,1.38]
[0.81,1.37]
[0.70,1.43]
[0.79,1.44]
[0.70,1.75]
[0.63,1.34]
[0.73,1.44]
[0.66,1.35]

0.77
0.94
1.09
0.96
0.99
0.87
1.01
0.97
1.15

[0.39,1.48]
[0.64,1.39]
[0.81,1.47]
[0.64,1.44]
[0.73,1.36]
[0.52,1.43]
[0.71,1.42]
[0.66,1.43]
[0.80,1.67]

0.51
1.94
1.38
0.83
1.5
0.45
2.25
0.56
0.85

[0.17,1.56]
[0.87,4.32]
[0.79,2.43]
[0.38,1.84]
[0.71,3.15]
[0.17,1.20]
[0.89,5.70]
[0.19,1.65]
[0.47,1.55]

Step 3
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Marital Status
Married
Divorced
Separated
Never Married
Race / Ethnicity
White
Black
Asian
Latina / Hispanic
Other
Respondent’s Health
Average daily cigarettes smoked
Obese
Educational Attainment
High school graduate or less
1 to 3 years of college
College graduate
Post Graduate
Employment Status / Income
Household Income
Mother's pay is less than half of family
income
Mother's pay is half of family income
Mother's pay is more than half of family
income

Step 4

Step 6

1
1.1
0.98
1.01

[0.77,1.31]
[0.56,2.19]
[0.38,2.50]
[0.75,1.35]

0.99
1.12
0.32
1.04

[0.73,1.36]
[0.50,2.50]
[0.09,1.23]
[0.74,1.46]

0.76
1.36
3.08
1.25

[0.36,1.60]
[0.55,3.41]
[0.40,23.96]
[0.52,2.96]

1.01
0.96
1.1
0.91
1.38

[0.72,1.40]
[0.57,1.62]
[0.60,2.03]
[0.53,1.57]
[0.65,2.90]

1.03
1.05
0.99
0.96
0.87

[0.74,1.43]
[0.57,1.94]
[0.53,1.83]
[0.58,1.58]
[0.37,2.06]

0.67
2.5
2.67
0.95
1.63

[0.29,1.52]
[0.59,10.69]
[0.65,11.05]
[0.31,2.96]
[0.42,6.37]

[-0.742,1.428]
[0.77,1.28]

0.01
0.99

[-0.721,1.522]
[0.74,1.32]

1.41
0.93

[-0.99,2.02]
[0.48,1.81]

[0.72,1.29]
[0.80,1.28]
[0.84,1.36]
[0.60,1.34]

0.94
0.98
1.04
1.03

[0.69,1.30]
[0.77,1.25]
[0.81,1.34]
[0.68,1.55]

1.35
0.7
1.11
1.39

[0.63,2.89]
[0.40,1.23]
[0.63,1.98]
[0.67,2.86]

[-0.589,1.776]

0.01

[-0.602,1.924]

0.79

[-0.28,2.22]

0.93
1.06

[0.72,1.19]
[0.79,1.41]

0.9
1.02

[0.70,1.15]
[0.75,1.40]

0.67
1.19

[0.37,1.21]
[0.60,2.38]

0.97

[0.70,1.34]

1.07

[0.77,1.50]

1.11

[0.53,2.29]

0
1
0.97
1.01
1.07
0.9
0
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Respondent worked in the past year
Works for someone else full time
Temporarily unemployed
Self Employed
Works for someone else part time only
Disabled student, etc., and not employed
Full time homemaker
Work not at all supportive of breastfeeding
in the workplace
Work not too supportive of breastfeeding in
the workplace
Work somewhat supportive of
breastfeeding in the workplace
Work very supportive of breastfeeding in
the workplace
Previous Experience with Breastfeeding
Mother did not have any previous children
to breastfeed
Months mother breastfed previous children
Mother knows that she breastfed as a child
Mother did not breastfed as a child
Mother knows that dad breastfed as a child
Mother knows dad did not breastfed as a
child
Mother knows the recommendations for
breastfeeding duration

Step 3
0.96 [0.76,1.22]
1.04 [0.82,1.33]
0.95 [0.62,1.47]
1.06 [0.70,1.59]
0.94 [0.64,1.37]
1.02 [0.61,1.71]
1.02 [0.61,1.71]

0.97
1.06
1
1.11
0.92
0.94
0.94

Step 4
[0.75,1.25]
[0.83,1.36]
[0.63,1.61]
[0.67,1.85]
[0.64,1.33]
[0.50,1.79]
[0.50,1.79]

Step 6
0.77 [0.45,1.33]
1.19 [0.67,2.11]
1.34 [0.52,3.45]
0.54 [0.20,1.43]
0.54 [0.22,1.31]
1 [0.31,3.18]
1 [0.31,3.18]

1.06

[0.66,1.71]

0.93

[0.51,1.70]

1.46

[0.48,4.47]

0.96

[0.57,1.62]

0.99

[0.60,1.63]

0.84

[0.27,2.64]

1.05

[0.80,1.38]

1.09

[0.82,1.44]

0.85

[0.45,1.60]

1.08

[0.81,1.44]

0.87

[0.64,1.19]

0.74

[0.33,1.65]

0.89
0.01
1.06
0.93
0.97

[0.69,1.16]
[-0.757,1.462]
[0.85,1.34]
[0.73,1.17]
[0.77,1.23]

[0.83,1.41]
[-0.664,1.307]
[0.80,1.29]
[0.77,1.24]
[0.81,1.31]

1.03
0.72
1.26
0.78
0.93

[0.56,1.89]
[-0.31,1.66]
[0.72,2.19]
[0.44,1.37]
[0.53,1.61]

1.06

[0.84,1.33]

0.98

[0.76,1.27]

1.02

[0.53,1.94]

0.97

[0.77,1.22]

0.96

[0.76,1.22]

0.97

[0.55,1.70]

1.08
-0.01
1.02
0.97
1.03

Step 3
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Mother's Attitude Towards Breastfeeding
Agreement with statement "Infant formula
is as good as breast milk"
Agreement with statement "Ear infections
less likely in a breastfed baby"
Agreement with statement "Respiratory
illness less likely in breastfed baby"
Agreement with statement "Diarrhea is less
likely in a breastfed baby"
Agreement with statement "Babies should
be exclusively breastfed for the first six
months
Agreement with statement "Obesity is less
likely in a breastfed baby"
Prenatal Breastfeeding and Work Intentions
Respondent plans to only breastfeed first
few weeks
Respondent plans to only Formula feed first
few weeks
Respondent plans to Mixfeed first few
weeks
Respondent doesn't know how she will feed
during the first few weeks
Respondent does not know when she will
feed something other than breast milk
Age of infant when mother expects to feed
food besides breast milk
Age of infant when mother expects to
completely stop breastfeeding

Step 4

Step 6

-0.01

[-0.831,1.145]

0.02

[-0.910,1.197]

1.25

[-0.95,1.64]

0.01

[-0.882,1.169]

0

[-0.880,1.121]

0.91

[-0.66,1.25]

0.01

[-0.886,1.159]

0

[-0.886,1.110]

0.88

[-0.67,1.14]

0.01

[-0.897,1.166]

-0.01

[-0.863,1.097]

0.82

[-0.63,1.07]

0

[-0.842,1.177]

-0.01

[-0.852,1.115]

0.85

[-0.60,1.20]

0.01

[-0.878,1.191]

-0.01

[-0.857,1.107]

0.85

[-0.60,1.19]

0.96

[0.74,1.25]

0.96

[0.75,1.25]

0.88

[0.47,1.66]

1.1

[0.68,1.76]

1.17

[0.44,3.15]

2.72

[0.36,20.52]

1.01

[0.75,1.37]

1.06

[0.81,1.38]

1.18

[0.60,2.32]

0.92

[0.47,1.80]

0.87

[0.43,1.76]

0.71

[0.16,3.05]

0.92

[0.47,1.80]

0.87

[0.43,1.76]

0.71

[0.16,3.05]

0

[-0.779,1.251]

-0.01

[-0.769,1.207]

0.96

[-0.61,1.52]

0

[-0.519,2.168]

-0.04

[-0.345,1.160]

0.22

[-0.02,2.23]

Step 3
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Not at all confident meet breastfeeding
intentions
Not confident meet breastfeeding intentions
Confident meet breastfeeding intentions
Very confident meet breastfeeding
intentions
Mother plans to return to work fewer than 4
weeks after birth
Mother plans to return to work between 4 to
6 weeks after birth
Mother plans to return to work between 7 to
9 weeks after birth
Mother plans to return to work between 10
to 12 weeks after birth
Mother plans to return to work between 13
to 16 weeks after birth
Mother plans to return to work between 17
to 20 weeks after birth
Mother plans to return to work between 21
to 30 weeks after birth
Mother plans to return to work more than
30 weeks after birth
Mother's Community Support for Breastfeeding
All of the Respondentondent's friends with
children have breastfed
Baby's father thinks the baby should ONLY
be breastfed
Baby's father thinks the baby should ONLY
be formula fed
Baby's father thinks the baby should be
BOTH breast and formula fed

Step 4

Step 6

1.22
1.08
1.04

[0.51,2.94]
[0.69,1.70]
[0.82,1.31]

0.97
1.14
1.07

[0.38,2.47]
[0.69,1.89]
[0.83,1.39]

No
Variation
1.54
0.81

0.97

[0.76,1.24]

0.89

[0.69,1.15]

0.93

[0.51,1.72]

1.13

[0.68,1.90]

0.98

[0.57,1.67]

0.72

[0.24,2.19]

0.96

[0.66,1.40]

1

[0.72,1.41]

0.47

[0.19,1.14]

1.07

[0.80,1.44]

1.03

[0.75,1.43]

1.1

[0.50,2.46]

0.95

[0.69,1.32]

0.99

[0.66,1.47]

0.91

[0.43,1.95]

1.04

[0.67,1.62]

0.98

[0.63,1.53]

1.56

[0.79,3.07]

0.63

[0.20,1.93]

0.98

[0.39,2.44]

0.76

[0.12,4.64]

1.16

[0.55,2.43]

0.88

[0.38,2.01]

2.74

[0.73,10.33]

0.9

[0.50,1.63]

1.5

[0.82,2.74]

0.91

[0.28,2.93]

1.01

[0.68,1.49]

0.94

[0.61,1.46]

1.76

[0.90,3.43]

1.04

[0.82,1.32]

1.02

[0.80,1.30]

[0.49,1.59]

1.26

[0.77,2.06]

0.82

[0.26,2.59]

0.88
No
Variation

0.93

[0.67,1.30]

1.02

[0.76,1.38]

1.1

[0.53,2.28]

[0.56,4.20]
[0.46,1.43]
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Baby's maternal grandmother thinks the
baby should ONLY be breastfed
Baby's maternal grandmother thinks the
baby should ONLY be Formula Fed
Baby's maternal grandmother thinks the
baby should be both Formula and Breastfed
Baby's paternal grandmother thinks the
baby should ONLY be breastfed
Baby's paternal grandmother thinks the
baby should ONLY be Formula Fed
Baby's paternal grandmother thinks the
baby should be both Formula and Breastfed
Respondentondent lived in area with a
national breastfeeding campaign
WIC Status
Mother is enrolled in WIC
Child is enrolled in WIC
Baby Characteristics
Baby is a boy
Healthcare Characteristics
Mother has health insurance or healthcare
plan
Prenatal Care
Obstetrician gives prenatal care
Family physician gives prenatal care
Certified nurse midwife gives prenatal care
Other provider gives prenatal care

Step 4

Step 6

1

[0.80,1.25]

1.03

[0.81,1.31]

0.91

[0.51,1.62]

0.8

[0.44,1.46]

1.07

[0.62,1.84]

2.87

[0.90,9.13]

1.12

[0.83,1.52]

0.97

[0.71,1.32]

1.01

[0.52,1.98]

0.97

[0.75,1.25]

1.04

[0.80,1.35]

0.98

[0.55,1.74]

1.09

[0.67,1.78]

0.9

[0.44,1.82]

1.15

[0.31,4.24]

1.08

[0.79,1.50]

0.96

[0.67,1.36]

0.97

[0.50,1.89]

1.03

[0.75,1.42]

1.02

[0.72,1.45]

1.06

[0.52,2.15]

0.95
0.99
0.95

[0.74,1.23]
[0.71,1.39]
[0.75,1.19]

1.04
0.99
1.15

[0.79,1.36]
[0.71,1.37]
[0.90,1.45]

0.99
0.78
1.01

[0.45,2.14]
[0.27,2.25]
[0.58,1.77]

0.9

[0.55,1.46]

1.14

[0.65,2.00]

0.66

[0.24,1.82]

0.98
1.03
0.98
1.45

[0.74,1.30]
[0.72,1.48]
[0.71,1.36]
[0.54,3.85]

1.18
0.94
0.73
1.01

[0.85,1.65]
[0.60,1.47]
[0.50,1.05]
[0.38,2.71]

1.18
0.93
0.76
3.06

[0.68,2.04]
[0.44,1.95]
[0.38,1.49]
[0.84,11.07]

Step 3
Birth Attendant
Obstetrician
Family physician
Certified nurse midwife
Other provider
Type of Delivery
Vaginal Not Induced
Vaginal Induced
Planned CS
Unplanned CS
Pain Medication During Delivery
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Reveived General Anesthesia
Spinal Epidural
Demerol / Stadol
Nitrious oxide
Pudendal Block
Other pain meds
No pain meds
Support During Labor
Relatives and friends present during labor
Baby's father was present during labor
Professional Labor Support was present
during labor

Step 4

Step 6

1.2
0.93
0.76
1.13

[0.88,1.64]
[0.57,1.51]
[0.51,1.12]
[0.35,3.61]

1.03
0.97
0.91
2.06

[0.60,1.77]
[0.42,2.23]
[0.50,1.66]
[0.45,9.48]

0.92
1.03
1.03
1.08

[0.72,1.18]
[0.80,1.33]
[0.75,1.40]
[0.77,1.53]

1.02
0.87
1.11
1.16

[0.59,1.74]
[0.46,1.66]
[0.54,2.26]
[0.43,3.11]

0.64
1.1
1.06

[0.22,1.84]
[0.81,1.49]
[0.75,1.50]

1.47
1.07
1.07
0.92

[0.44,4.91]
[0.22,5.24]
[0.74,1.54]
[0.64,1.32]

No
Variation
0.87
1.44
No
Variation
2.45
1.52
0.87

1.05
1

[0.82,1.34]
[0.59,1.71]

1.02
0.71

[0.57,1.80]
[0.20,2.56]

0.82

[0.26,2.62]

0.94

[0.40,2.20]

[0.50,1.52]
[0.62,3.34]

[0.52,11.47]
[0.71,3.25]
[0.47,1.62]

Step 3
Medical Staff Members' and Providers'
Opinions About Infant Feeding
Mother's doctor favors Breastfeeding only

308

Mother's doctor favors Formula only
Mother's doctor favors Mixed Feeding
Mother's doctor has no preference for either
method of feeding
Mother doesn't know her doctor's
preference for feeding
Baby's doctor favors Breastfeeding only
Baby's doctor favors Formula only
Baby's doctor favors Mixed Feeding
Baby's doctor has no preference for either
method of feeding
Mother doesn't know Baby's doctor's
preference for feeding
Medical staff members favor Breastfeeding
only
Medical staff members favor Formula only
Medical staff members favor Mixed
Feeding
Medical staff members have no preference
for either method of feeding
Mother doesn't know medical staff
members' preferences for feeding

Step 4

0.99

[0.76,1.27]

0.95
0.96

Step 6

[0.18,5.18]
[0.62,1.50]

0.85
No
Variation
0.93

[0.50,1.47]

[0.28,3.09]

0.99

[0.76,1.27]

1.01

[0.49,2.08]

1.05
1.03
0.65
0.95

[0.80,1.37]
[0.81,1.31]
[0.16,2.53]
[0.67,1.33]

1.21
0.7
2.3
0.96

[0.67,2.17]
[0.40,1.22]
[0.29,18.10]
[0.37,2.48]

1.01

[0.77,1.33]

1.31

[0.64,2.68]

1.01

[0.74,1.39]

1.46

[0.84,2.54]

1.02

[0.80,1.30]

[0.47,1.47]

1.02

[0.31,3.40]

0.83
No
Variation

0.94

[0.66,1.33]

1.55

[0.56,4.32]

0.95

[0.73,1.25]

0.93

[0.39,2.23]

1.07

[0.78,1.46]

1.08

[0.56,2.10]
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Appendex C.1 Continued Covariate Balance From Inverse Probability Propensity Score Weights
Step 7
Step 8
Step Exposure
Mother did not report that her prenatal
provider preferred breastfeeding on the
prenatal questionnaire
(Not exposed to Step 3)
1.02 [0.71,1.45]
1.05 [0.81,1.37]
Mother not able to breastfeed within 1 to 2
hours after birth
(Not exposed to Step 4)
1.15 [0.79,1.69]
1.03 [0.78,1.36]
Infant supplemented and/or Mother exposed
to formula advertising
(Not exposed to Step 6)
1.29 [0.75,2.21]
1.07 [0.73,1.58]
Mother-infant dyad did not room-in
(Not exposed to Step 7)
1.01 [0.77,1.33]
Infant not fed according to hunger cues
(Not exposed to Step 8)
1.03 [0.72,1.47]
Infant provided pacifier during the hospital
stay
(Not exposed to Step 9)
0.98 [0.69,1.39]
0.94 [0.72,1.23]
Mother not provided information about
breastfeeding support
(Not exposed to Step 10)
1.08 [0.71,1.65]
1.04 [0.79,1.37]

Step 9

1.04

[0.83,1.30]

1.03

[0.81,1.31]

1.02

[0.70,1.50]

1.03

[0.82,1.29]

1.06

[0.84,1.33]

0.97

[0.75,1.25]

Mother's Characteristics
Demographics
Mother's age

-0.04

[-0.222,1.803]

0

[-0.491,2.101]

0

Number of people in household

0.01

[-0.787,1.339]

-0.01

[-0.853,1.144]

-0.01

Other babies respondent had

0.01

[-0.855,1.223]

0.01

[-0.871,1.186]

-0.01

Number of Biological Children

0.01

[-0.855,1.223]

0.01

[-0.871,1.186]

-0.01

[0.540,1.675]
[0.867,1.118]
[0.860,1.121]
[0.860,1.121]

Step 7
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Population Density
Respondent lives in non metropolitan
service area
Respondent lives in Central City <0.5
million people
Respondent lives in NonCentral City <0.5
million people
Respondent lives in Central City 0.5 to 2
million people
Respondent lives in NonCentral City 0.5 to
2 million people
Respondent lives in Central City 2 million
people Plus
Respondent lives in NonCentral City 2
million people Plus
Region of Country
New England
Midatlantic
East North Central
West North Central
South Atlantic
East South Central
West South Central
Mountain
Pacific
Marital Status
Married
Divorced
Separated
Never Married

Step 8

Step 9

1.32

[0.81,2.14]

1.01

[0.69,1.48]

0.95

[0.70,1.30]

0.71

[0.38,1.35]

0.98

[0.67,1.45]

0.93

[0.64,1.33]

1.06

[0.68,1.66]

0.9

[0.61,1.33]

0.99

[0.71,1.38]

0.94

[0.61,1.45]

0.95

[0.61,1.47]

0.98

[0.70,1.38]

1.08

[0.75,1.56]

1.04

[0.72,1.51]

1.13

[0.80,1.58]

0.82

[0.51,1.29]

1.23

[0.80,1.88]

0.97

[0.66,1.41]

1.03

[0.74,1.45]

0.98

[0.73,1.31]

1.04

[0.81,1.34]

0.39
1.3
1.04
1.09
0.97
1.04
1.15
1.17
1

[0.15,1.04]
[0.87,1.95]
[0.75,1.45]
[0.67,1.79]
[0.66,1.44]
[0.58,1.89]
[0.73,1.82]
[0.74,1.86]
[0.48,2.08]

0.99
0.98
1.06
0.94
1.02
1.02
1.03
0.86
1.09

[0.54,1.84]
[0.65,1.47]
[0.75,1.49]
[0.59,1.49]
[0.71,1.44]
[0.58,1.81]
[0.65,1.62]
[0.56,1.33]
[0.76,1.55]

1.05
1.03
0.96
1
1.02
0.9
0.93
1.1
1.04

[0.61,1.79]
[0.73,1.46]
[0.73,1.26]
[0.67,1.50]
[0.76,1.37]
[0.51,1.58]
[0.63,1.35]
[0.77,1.58]
[0.75,1.44]

1
0.91
0.58
1.02

[0.70,1.44]
[0.42,1.96]
[0.17,1.93]
[0.69,1.51]

0.91
1.06
1.71
1.05

[0.65,1.28]
[0.51,2.18]
[0.52,5.69]
[0.72,1.55]

0.98
0.88
1.21
1.01

[0.73,1.31]
[0.44,1.75]
[0.40,3.64]
[0.73,1.39]

Step 7
Race / Ethnicity
White
Black
Asian
Latina / Hispanic
Other
Respondent's Health
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Average daily cigarettes smoked
Obese
Educaitonal Attainment
Highschool graduate or less
1 to 3 years of college
College graduate
Post Graduate
Employment Status / Income
Household Income
Mother's pay is less than half of family
income
Mother's pay is half of family income
Mother's pay is more than half of family
income
Resp worked in the past year
Works for someone else full time
Temporarility unemployed

1.13
0.99
0.95
0.81
0.85

[0.78,1.64]
[0.54,1.84]
[0.49,1.86]
[0.47,1.42]
[0.37,1.95]

0.01
1.05

[-0.678,1.655]
[0.74,1.49]

1.26
1.11
0.96
0.64

[0.75,2.09]
[0.80,1.55]
[0.69,1.34]
[0.31,1.30]

-0.03

[-0.270,1.795]

Step 8

0.74
1.71
1.72
1.06
1.15

-0.01
1
0.96
1
1
1.07

-0.01

[0.53,1.04]
[0.85,3.41]
[0.82,3.57]
[0.68,1.67]
[0.51,2.62]

[-0.642,1.353]
[0.73,1.36]

Step 9

1.02
0.99
0.91
0.97
1.21

-0.01
0.97

[0.75,1.39]
[0.56,1.72]
[0.48,1.70]
[0.61,1.54]
[0.49,2.95]
[0.651,1.382]
[0.73,1.29]

[0.67,1.40]
[0.77,1.30]
[0.75,1.34]
[0.72,1.58]

1.02
0.96
1
1.08

[0.76,1.38]
[0.76,1.21]
[0.78,1.27]
[0.76,1.53]

[-0.459,1.760]

0.01

[0.599,1.862]

1.1
1.12

[0.80,1.53]
[0.75,1.67]

1.02
0.97

[0.76,1.36]
[0.67,1.41]

0.98
1.1

[0.77,1.24]
[0.81,1.49]

0.75
0.91
0.92
1.26

[0.43,1.31]
[0.63,1.33]
[0.62,1.38]
[0.70,2.27]

0.99
1.01
0.94
1.28

[0.71,1.38]
[0.78,1.32]
[0.71,1.24]
[0.76,2.15]

0.91
1
1.05
1.02

[0.66,1.25]
[0.79,1.27]
[0.83,1.33]
[0.62,1.66]
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Self Employed
Works for someone else part time only
Disabled student, etc., and not employed
Full time homemaker
Work not at all supportive of breastfeeding
in the workplace
Work not too supportive of breastfeeding in
the workplace
Work somewhat supportive of breastfeeding
in the workplace
Work very supportive of breastfeeding in
the workplace
Previous Experience with Breastfeeding
Mother did not have any previous children
to breastfeed
Months mother breastfed previous children
Mother knows that she breastfed as a child
Mother did not breastfed as a child
Mother knows that dad breastfed as a child
Mother knows dad did not breastfed as a
child
Mother knows the recommendations for
breastfeeding duration

Step 8

Step 9

1.16
1.07
0.98
0.98

[0.63,2.13]
[0.74,1.55]
[0.42,2.28]
[0.42,2.28]

0.9
0.96
1.21
1.21

[0.53,1.53]
[0.67,1.36]
[0.65,2.25]
[0.65,2.25]

0.93
0.91
1.07
1.07

[0.59,1.48]
[0.66,1.26]
[0.61,1.88]
[0.61,1.88]

0.53

[0.16,1.77]

1.11

[0.59,2.08]

1.01

[0.58,1.77]

1.08

[0.65,1.79]

0.94

[0.59,1.51]

0.9

[0.54,1.51]

1.08

[0.76,1.55]

0.93

[0.65,1.31]

0.96

[0.73,1.27]

1.1

[0.76,1.59]

0.9

[0.62,1.29]

1.12

[0.85,1.46]

1.1

[0.78,1.54]

0.95

[0.70,1.30]

1.03

[0.81,1.31]
[0.700,1.344]
[0.77,1.21]
[0.81,1.29]
[0.80,1.26]

-0.02
0.99
0.99
1.1

[-0.559,1.393]
[0.71,1.39]
[0.71,1.38]
[0.77,1.57]

-0.01
0.86
1.14
0.96

[-0.654,1.409]
[0.66,1.11]
[0.88,1.49]
[0.74,1.25]

-0.01
0.97
1.02
1

0.87

[0.60,1.27]

1.05

[0.79,1.40]

0.98

[0.77,1.24]

0.98

[0.69,1.39]

0.95

[0.73,1.24]

1.04

[0.83,1.30]
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Mother's Attitude Towards Breastfeeding
Agreement with statement "Infant formula
is as good as breast milk"
Agreement with statement "Ear infections
less likely in a breastfed baby"
Agreement with statement "Respiratory
illness less likely in breastfed baby"
Agreement with statement "Diarrhea is less
likely in a breastfed baby"
Agreement with statement "Babies should
be exclusively breastfed for the first six
months
Agreement with statement "Obesity is less
likely in a breastfed baby"
Prenatal Breastfeeding and Work Intentions
Resp plans to only breastfeed first few
weeks
Resp plans to only Formula feed first few
weeks
Resp plans to Mixfeed first few weeks
Resp doesn't know how she will feed
during the first few weeks
Resp does not know when she will feed
something other than breast milk
Age of infant when mother expects to feed
food besides breast milk
Age of infant when mother expects to
completely stop breastfeeding

Step 8

Step 9

[0.861,1.113]
[0.855,1.069]
[0.862,1.070]
[0.868,1.089]

0.02

[-0.858,1.302]

0.03

[-0.916,1.226]

-0.01

0.01

[-0.873,1.201]

0.02

[-0.901,1.193]

-0.02

0.02

[-0.883,1.206]

0.02

[-0.907,1.172]

-0.02

0.01

[-0.859,1.209]

0.02

[-0.912,1.208]

-0.01

0.05

[-0.915,1.382]

0.01

[-0.872,1.216]

-0.02

-0.01

[-0.840,1.130]

0.02

[-0.895,1.232]

-0.01

1.16

[0.81,1.65]

0.94

[0.70,1.26]

0.99

[0.77,1.28]

1.19
0.83

[0.49,2.85]
[0.57,1.22]

1.71
1.01

[0.55,5.33]
[0.74,1.38]

0.97
1.02

[0.30,3.17]
[0.78,1.33]

1.02

[0.54,1.95]

1.15

[0.58,2.26]

0.94

[0.48,1.85]

1.02

[0.54,1.95]

1.15

[0.58,2.26]

0.94

0.06

[-0.871,1.763]

0

[-0.783,1.311]

-0.01

0

[-0.379,2.586]

0

[-0.384,2.835]

-0.01

[0.48,1.85]
[0.797,1.206]
[0.498,1.661]

[0.839,1.103]
[0.862,1.128]
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Not at all confident meet breastfeeding
intentions
Not confident meet breastfeeding
intentions
Confident meet breastfeeding intentions
Very confident meet breastfeeding
intentions
Mother plans to return to work fewer than
4 weeks after birth
Mother plans to return to work between 4
to 6 weeks after birth
Mother plans to return to work between 7
to 9 weeks after birth
Mother plans to return to work between 10
to 12 weeks after birth
Mother plans to return to work between 13
to 16 weeks after birth
Mother plans to return to work between 17
to 20 weeks after birth
Mother plans to return to work between 21
to 30 weeks after birth
Mother plans to return to work more than
30 weeks after birth

Step 8

Step 9

0.98

[0.27,3.64]

0.75

[0.22,2.54]

1.06

[0.42,2.64]

1.03
0.84

[0.57,1.86]
[0.59,1.20]

0.95
0.88

[0.52,1.74]
[0.66,1.17]

0.91
1.02

[0.49,1.68]
[0.80,1.31]

1.06

[0.72,1.57]

1.03

[0.78,1.35]

0.99

[0.78,1.24]

1.29

[0.75,2.23]

1.07

[0.52,2.21]

1.08

[0.62,1.88]

0.82

[0.43,1.56]

0.94

[0.62,1.42]

1.04

[0.74,1.45]

1.2

[0.79,1.83]

0.98

[0.63,1.55]

0.95

[0.68,1.33]

0.88

[0.52,1.51]

1.03

[0.72,1.47]

1.07

[0.77,1.49]

1.07

[0.66,1.73]

0.86

[0.53,1.42]

1.05

[0.69,1.59]

0.78

[0.34,1.80]

1.36

[0.54,3.43]

0.93

[0.39,2.18]

1.23

[0.47,3.22]

1.07

[0.46,2.47]

0.79

[0.27,2.34]

0.98

[0.52,1.84]

0.86

[0.44,1.68]

1.1

[0.58,2.10]

Step 7

315

Mother's Community Support for Breastfeeding
All of the respondent's friends with
children have breastfed
Baby's father thinks the baby should
ONLY be breastfed
Baby's father thinks the baby should
ONLY be formula fed
Baby's father thinks the baby should be
BOTH breast and formula fed
Baby's maternal grandmother thinks the
baby should ONLY be breastfed
Baby's maternal grandmother thinks the
baby should ONLY be Formula Fed
Baby's maternal grandmother thinks the
baby should be both Formula and
Breastfed
Baby's paternal grandmother thinks the
baby should ONLY be breastfed
Baby's paternal grandmother thinks the
baby should ONLY be Formula Fed
Baby's paternal grandmother thinks the
baby should be both Formula and
Breastfed
Respondent lived in area with a national
breastfeeding campaign
WIC Status
Mother is enrolled in WIC
Child is enrolled in WIC
Baby Characteristics
Baby is a boy

Step 8

Step 9

0.85

[0.52,1.41]

0.98

[0.64,1.49]

0.94

[0.63,1.40]

1.2

[0.83,1.73]

0.94

[0.72,1.24]

0.98

[0.77,1.24]

0.72

[0.25,2.08]

2.65

[0.70,10.09]

1.06

[0.41,2.79]

0.84

[0.55,1.29]

1.04

[0.75,1.44]

1.03

[0.77,1.39]

1.16

[0.82,1.64]

1

[0.76,1.30]

1

[0.80,1.26]

1.01

[0.53,1.93]

1.06

[0.62,1.81]

1.09

[0.62,1.93]

0.82

[0.53,1.29]

1.01

[0.71,1.45]

1.02

[0.75,1.38]

1.2

[0.82,1.76]

1

[0.76,1.32]

1.01

[0.79,1.29]

0.65

[0.28,1.55]

1.08

[0.50,2.32]

0.99

[0.54,1.81]

0.81

[0.48,1.37]

1.03

[0.70,1.52]

0.98

[0.70,1.38]

1.07

[0.72,1.59]

1.08

[0.74,1.59]

0.99

[0.72,1.36]

1.07
0.99
0.86

[0.76,1.51]
[0.66,1.50]
[0.61,1.22]

0.96
0.96
1.1

[0.71,1.29]
[0.67,1.37]
[0.85,1.44]

0.97
1.01
0.99

[0.74,1.27]
[0.73,1.40]
[0.79,1.24]
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Healthcare Characteristics
Mother has health insurance or healthcare
plan
Prenatal Care
Obstetrician gives prenatal care
Family physician gives prenatal care
Certified nurse midwife gives prenatal care
Other provider gives prenatal care
Birth Attendant
Obstetrician
Family physician
Certified nurse midwife
Other provider
Type of Delivery
Vaginal Not Induced
Vaginal Induced
Planned CS
Unplanned CS
Pain Medication During Delivery
Reveived General Anesthesia
Spinal Epidural
Demerol / Stadol
Nitrious oxide
Pudendal Block
Other pain meds
No pain meds

Step 8

Step 9

0.91

[0.39,2.14]

1.34

[0.65,2.76]

1.04

[0.59,1.82]

0.97
1.03
0.95
0.43

[0.65,1.45]
[0.66,1.61]
[0.60,1.52]
[0.16,1.17]

1.16
1.08
0.79
1.14

[0.80,1.69]
[0.65,1.80]
[0.52,1.19]
[0.42,3.15]

1.13
1.03
0.84
1.14

[0.82,1.56]
[0.69,1.54]
[0.59,1.21]
[0.47,2.77]

0.85
1
1.32
0.87

[0.52,1.38]
[0.63,1.59]
[0.66,2.63]
[0.28,2.75]

1.09
1.09
0.84
0.75

[0.78,1.53]
[0.64,1.85]
[0.55,1.27]
[0.26,2.18]

1.05
0.99
0.92
1.09

[0.79,1.39]
[0.64,1.53]
[0.65,1.30]
[0.32,3.74]

0.99
0.93
1.08
1.1

[0.68,1.43]
[0.63,1.36]
[0.73,1.60]
[0.71,1.71]

1.01
0.98
1.09
0.9

[0.77,1.32]
[0.75,1.29]
[0.78,1.53]
[0.56,1.44]

0.97
1.03
0.99
1.02

[0.77,1.22]
[0.81,1.31]
[0.73,1.33]
[0.68,1.52]

1.19
0.9
1.08
1
1.4
1.06
1.04

[0.36,3.95]
[0.59,1.40]
[0.71,1.62]
[0.41,2.48]
[0.49,3.95]
[0.70,1.62]
[0.58,1.87]

1.1
0.98
0.91
1.65
1.07
0.99
0.95

[0.39,3.16]
[0.71,1.34]
[0.63,1.32]
[0.50,5.45]
[0.32,3.61]
[0.59,1.66]
[0.69,1.31]

1.15
1.03
0.9
1.07
0.98
1.03
1.06

[0.48,2.76]
[0.80,1.33]
[0.63,1.28]
[0.42,2.68]
[0.32,2.97]
[0.72,1.47]
[0.78,1.42]
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Support During Labor
Relatives and friends present during labor
Baby's father was present during labor
Professional Labor Support was present
during labor
Medical Staff Members' and Providers'
Opinions About Infant Feeding
Mother's doctor favors Breastfeeding only
Mother's doctor favors Formula only
Mother's doctor favors Mixed Feeding
Mother's doctor has no preference for
either method of feeding
Mother doesn't know her doctor's
preference for feeding
Baby's doctor favors Breastfeeding only
Baby's doctor favors Formula only
Baby's doctor favors Mixed Feeding
Baby's doctor has no preference for either
method of feeding
Mother doesn't know Baby's doctor's
preference for feeding
Medical staff members favor
Breastfeeding only
Medical staff members favor Formula
only
Medical staff members favor Mixed
Feeding
Medical staff members have no preference
for either method of feeding
Mother doesn't know medical staff
members' preferences for feeding

Step 8

Step 9

1.07
1.06

[0.73,1.58]
[0.54,2.09]

0.91
0.71

[0.69,1.20]
[0.41,1.24]

0.98
0.96

[0.77,1.23]
[0.56,1.64]

0.75

[0.39,1.44]

1.07

[0.56,2.02]

0.94

[0.49,1.79]

1.2
1.03
0.66

[0.84,1.72]
[0.12,9.07]
[0.32,1.37]

0.96 [0.73,1.26]
No Variation
1.14 [0.71,1.81]

0.94
1.16
1.04

[0.74,1.19]
[0.13,10.00]
[0.65,1.65]

0.85

[0.57,1.27]

1.01

[0.76,1.33]

1.05

[0.82,1.33]

1.12
1.2
1.1
0.75

[0.80,1.56]
[0.86,1.69]
[0.27,4.39]
[0.44,1.26]

0.98
0.88
1.36
1.06

[0.72,1.35]
[0.68,1.15]
[0.36,5.12]
[0.71,1.59]

1.01
0.97
1.08
1.02

[0.79,1.30]
[0.78,1.22]
[0.31,3.79]
[0.72,1.45]

0.84

[0.52,1.35]

1.03

[0.76,1.41]

1.01

[0.77,1.33]

1.12

[0.76,1.66]

1.15

[0.79,1.66]

1.02

[0.77,1.36]

1.13

[0.80,1.60]

0.88

[0.68,1.15]

0.98

[0.78,1.23]

0.96

[0.28,3.22]

0.98

[0.28,3.39]

1.01

[0.28,3.64]

1.02

[0.67,1.53]

1.15

[0.81,1.64]

1.11

[0.79,1.55]

0.76

[0.47,1.22]

1.02

[0.75,1.39]

1.01

[0.77,1.32]

1.13

[0.77,1.64]

1.11

[0.78,1.59]

0.95

[0.71,1.27]
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Step Exposure
Mother did not report that her prenatal
provider preferred breastfeeding on the
prenatal questionnaire
(Not exposed to Step 3)
Mother not able to breastfeed within 1 to 2
hours after birth
(Not exposed to Step 4)
Infant supplemented and/or Mother
exposed to formula advertising
(Not exposed to Step 6)
Mother-infant dyad did not room-in
(Not exposed to Step 7)
Infant not fed according to hunger cues
(Not exposed to Step 8)
Infant provided pacifier during the
hospital stay
(Not exposed to Step 9)
Mother not provided information about
breastfeeding support
(Not exposed to Step 10)

Combination of Step 3
and Step 4

1.11

[0.86,1.44]

0.99

[0.75,1.29]

1.11

[0.73,1.68]

1.17

[0.60,2.28]

1

[0.77,1.30]

0.98

0.99

[0.76,1.29]

0.98

[0.75,1.27]

Combination of Step 3
and Step 6

1.14

[0.88,1.47]

[0.72,1.35]

1.07

[0.84,1.37]

1.02

[0.72,1.43]

1.07

[0.84,1.37]

1.08

[0.78,1.51]

0.98

[0.77,1.26]

1.09

[0.76,1.55]

1.04

[0.79,1.36]

Mother's Characteristics
Demographics
Mother's age

0.01

[-0.580,2.348]

-0.03

[-0.337,1.522]

0

0

[-0.857,1.178]

-0.03

[-0.768,1.123]

-0.01

Other babies respondent had

0.01

[-0.871,1.186]

-0.03

[-0.784,1.133]

-0.01

Number of Biological Children

0.01

[-0.871,1.186]

-0.03

[-0.784,1.133]

-0.01

Number of people in household

[0.544,1.935]
[0.848,1.111]
[0.861,1.107]
[0.861,1.107]
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Population Density
Respondent lives in non metropolitan
service area
Respondent lives in Central City <0.5
million people
Respondent lives in NonCentral City <0.5
million people
Respondent lives in Central City 0.5 to 2
million people
Respondent lives in NonCentral City 0.5
to 2 million people
Respondent lives in Central City 2 million
people Plus
Respondent lives in NonCentral City 2
million people Plus
Region of Country
New England
Midatlantic
East North Central
West North Central
South Atlantic
East South Central
West South Central
Mountain
Pacific
Marital Status
Married
Divorced
Separated
Never Married

Combination of Step 3
and Step 4

Combination of Step 3
and Step 6

1.07

[0.78,1.46]

0.86

[0.58,1.29]

1.03

[0.76,1.41]

0.97

[0.67,1.40]

1.11

[0.64,1.93]

0.97

[0.68,1.37]

0.91

[0.61,1.36]

0.82

[0.52,1.29]

0.92

[0.63,1.34]

0.94

[0.60,1.50]

1.09

[0.64,1.83]

1.05

[0.72,1.53]

0.89

[0.62,1.29]

1.05

[0.65,1.68]

1.01

[0.68,1.49]

1.2

[0.72,2.01]

1.07

[0.62,1.84]

0.82

[0.52,1.28]

1.02

[0.75,1.38]

1.05

[0.72,1.51]

1.11

[0.83,1.47]

0.97
1.05
0.94
1.15
0.9
1.02
0.95
1
1.1

[0.51,1.83]
[0.71,1.56]
[0.67,1.32]
[0.70,1.87]
[0.65,1.27]
[0.59,1.75]
[0.67,1.35]
[0.65,1.54]
[0.73,1.67]

0.78
1.21
0.94
1.02
0.86
0.93
1.09
0.94
1.13

[0.31,1.97]
[0.75,1.93]
[0.63,1.41]
[0.58,1.79]
[0.57,1.31]
[0.48,1.81]
[0.68,1.76]
[0.53,1.66]
[0.66,1.93]

0.97
1.09
0.94
1.01
1.2
1.15
1.02
0.93
0.8

[0.52,1.81]
[0.75,1.60]
[0.70,1.27]
[0.68,1.50]
[0.84,1.70]
[0.71,1.86]
[0.70,1.49]
[0.62,1.39]
[0.55,1.18]

1.03
0.92
0.95
0.96

[0.74,1.45]
[0.41,2.07]
[0.32,2.79]
[0.66,1.40]

0.95
0.87
2.46
1.01

[0.65,1.39]
[0.39,1.95]
[0.54,11.14]
[0.68,1.50]

1.09
1.33
1.08
0.86

[0.78,1.53]
[0.54,3.30]
[0.35,3.27]
[0.60,1.24]
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Average daily cigarettes smoked
Obese
Educaitonal Attainment
Highschool graduate or less
1 to 3 years of college
College graduate
Post Graduate
Employment Status / Income
Household Income
Mother's pay is less than half of family
income
Mother's pay is half of family income
Mother's pay is more than half of family
income
Resp worked in the past year
Works for someone else full time
Temporarility unemployed

Combination of Step 3
and Step 4

Combination of Step 3
and Step 6

0.95
0.88
1.07
1.16
1

[0.67,1.36]
[0.50,1.54]
[0.56,2.03]
[0.66,2.05]
[0.40,2.47]

0.88
1.2
0.73
1.29
0.89

[0.59,1.32]
[0.61,2.37]
[0.38,1.42]
[0.72,2.30]
[0.34,2.32]

0
0.96

[-0.749,1.326]
[0.71,1.29]

0
1.09

[-0.576,1.774]
[0.75,1.59]

0.96
0.99
1.03
1.04

[0.68,1.34]
[0.76,1.28]
[0.77,1.37]
[0.69,1.56]

0.98
1.2
0.88
0.86

[0.64,1.51]
[0.86,1.67]
[0.62,1.23]
[0.53,1.42]

0.94
1.03
1
1

[0.68,1.30]
[0.81,1.33]
[0.77,1.30]
[0.66,1.51]

[-0.352,1.769]

0.02

[0.664,2.440]

0

[-0.550,2.009]

-0.02

0.93
1.05
1.14
0.99
1.37

-0.03
0.88

[0.65,1.34]
[0.50,2.19]
[0.60,2.15]
[0.59,1.68]
[0.57,3.32]
[0.579,1.271]
[0.65,1.19]

1
0.89

[0.76,1.33]
[0.61,1.29]

0.99
1.1

[0.70,1.40]
[0.70,1.74]

1.08
0.97

[0.83,1.39]
[0.70,1.36]

1.01
0.95
0.98
0.94

[0.71,1.44]
[0.72,1.24]
[0.74,1.30]
[0.56,1.58]

1.12
1.16
1.1
1.01

[0.73,1.71]
[0.82,1.64]
[0.80,1.53]
[0.59,1.74]

0.92
1.02
0.99
1.18

[0.65,1.32]
[0.79,1.31]
[0.76,1.29]
[0.66,2.10]

Step 10

321

Self Employed
Works for someone else part time only
Disabled student, etc., and not employed
Full time homemaker
Work not at all supportive of
breastfeeding in the workplace
Work not too supportive of breastfeeding
in the workplace
Work somewhat supportive of
breastfeeding in the workplace
Work very supportive of breastfeeding in
the workplace
Previous Experience with Breastfeeding
Mother did not have any previous children
to breastfeed
Months mother breastfed previous
children
Mother knows that she breastfed as a child
Mother did not breastfed as a child
Mother knows that dad breastfed as a
child
Mother knows dad did not breastfed as a
child
Mother knows the recommendations for
breastfeeding duration

Combination of Step 3
and Step 4
0.73 [0.36,1.46]
1.2 [0.70,2.04]
0.91 [0.40,2.09]
0.91 [0.40,2.09]

Combination of Step 3
and Step 6
0.95 [0.58,1.56]
0.99 [0.69,1.40]
0.9 [0.46,1.77]
0.9 [0.46,1.77]

1
0.93
1.07
1.07

[0.62,1.62]
[0.64,1.33]
[0.57,2.02]
[0.57,2.02]

0.98

[0.53,1.82]

1.34

[0.66,2.70]

1.08

[0.60,1.93]

0.96

[0.56,1.68]

0.74

[0.40,1.36]

1.07

[0.66,1.71]

0.91

[0.66,1.26]

1.3

[0.87,1.92]

0.99

[0.73,1.36]

0.99

[0.70,1.40]

0.91

[0.60,1.37]

1

[0.73,1.38]

1.03

[0.75,1.42]

1.19

[0.84,1.68]

1.04

0
0.93
1.07

[-0.672,1.553]
[0.72,1.21]
[0.82,1.40]

0.95

[0.73,1.25]

1.03

[0.74,1.44]

1.03

[0.80,1.32]

1.02

[0.77,1.33]

0.87

[0.62,1.23]

0.95

[0.73,1.22]

1.04

[0.80,1.35]

0.91

[0.66,1.26]

0.93

[0.73,1.19]

-0.05
1.12
0.9

[-0.494,1.251]
[0.81,1.54]
[0.65,1.25]

-0.01
1.01
1.02

[0.79,1.37]
[0.656,1.346]
[0.79,1.29]
[0.80,1.31]
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Mother's Attitude Towards Breastfeeding
Agreement with statement "Infant formula
is as good as breast milk"
Agreement with statement "Ear infections
less likely in a breastfed baby"
Agreement with statement "Respiratory
illness less likely in breastfed baby"
Agreement with statement "Diarrhea is
less likely in a breastfed baby"
Agreement with statement "Babies should
be exclusively breastfed for the first six
months
Agreement with statement "Obesity is less
likely in a breastfed baby"
Prenatal Breastfeeding and Work Intentions
Resp plans to only breastfeed first few
weeks
Resp plans to only Formula feed first few
weeks
Resp plans to Mixfeed first few weeks
Resp doesn't know how she will feed
during the first few weeks
Resp does not know when she will feed
something other than breast milk
Age of infant when mother expects to feed
food besides breast milk
Age of infant when mother expects to
completely stop breastfeeding

Combination of Step 3
and Step 4

Combination of Step 3
and Step 6

0

[-0.874,1.162]

0.05

[-0.941,1.368]

0.01

-0.01

[-0.848,1.121]

-0.01

[-0.850,1.127]

-0.01

0

[-0.880,1.144]

-0.01

[-0.840,1.129]

-0.01

-0.02

[-0.846,1.108]

-0.03

[-0.813,1.111]

0

0

[-0.849,1.159]

-0.01

[-0.808,1.165]

0

-0.01

[-0.857,1.117]

-0.04

[-0.775,1.098]

0

[0.892,1.185]
[0.859,1.097]
[0.870,1.102]
[0.881,1.137]
[0.846,1.182]
[0.863,1.141]

1.04

[0.78,1.38]

0.96

[0.71,1.29]

0.89

[0.66,1.18]

0.99
1.02

[0.44,2.23]
[0.75,1.39]

1.18
1.04

[0.50,2.78]
[0.76,1.43]

1.13
1.11

[0.40,3.18]
[0.81,1.52]

0.65

[0.32,1.34]

0.97

[0.52,1.82]

1.14

[0.53,2.43]

0.65

[0.32,1.34]

0.97

[0.52,1.82]

1.14

[0.53,2.43]
[0.720,1.143]
[0.431,1.527]

0

[-0.793,1.252]

-0.01

[-0.714,1.259]

-0.03

0.02

[-0.612,2.562]

-0.06

[-0.253,1.078]

-0.02
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Not at all confident meet breastfeeding
intentions
Not confident meet breastfeeding
intentions
Confident meet breastfeeding intentions
Very confident meet breastfeeding
intentions
Mother plans to return to work fewer than
4 weeks after birth
Mother plans to return to work between 4
to 6 weeks after birth
Mother plans to return to work between 7
to 9 weeks after birth
Mother plans to return to work between
10 to 12 weeks after birth
Mother plans to return to work between
13 to 16 weeks after birth
Mother plans to return to work between
17 to 20 weeks after birth
Mother plans to return to work between
21 to 30 weeks after birth
Mother plans to return to work more than
30 weeks after birth

Combination of Step 3
and Step 4

Combination of Step 3
and Step 6

0.98

[0.35,2.72]

0.95

[0.36,2.49]

0.85

[0.23,3.19]

0.98
1.02

[0.54,1.77]
[0.76,1.37]

1.03
0.93

[0.57,1.85]
[0.66,1.31]

1.08
1.01

[0.63,1.85]
[0.78,1.31]

1.03

[0.79,1.34]

0.88

[0.61,1.26]

0.95

[0.74,1.23]

1.05

[0.55,1.98]

0.84

[0.46,1.56]

1.14

[0.64,2.02]

0.92

[0.63,1.34]

1.17

[0.73,1.86]

1.06

[0.73,1.54]

1.01

[0.69,1.50]

1.01

[0.65,1.57]

1.02

[0.71,1.47]

1.02

[0.66,1.60]

1.07

[0.65,1.76]

0.88

[0.61,1.28]

0.92

[0.55,1.56]

1.3

[0.72,2.34]

0.93

[0.57,1.53]

1.24

[0.46,3.30]

1.36

[0.29,6.44]

1.05

[0.43,2.56]

1

[0.43,2.31]

0.62

[0.22,1.74]

1.07

[0.48,2.35]

0.96

[0.49,1.88]

0.83

[0.36,1.92]

0.87

[0.47,1.61]
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Mother's Community Support for Breastfeeding
All of the respondent's friends with
children have breastfed
Baby's father thinks the baby should
ONLY be breastfed
Baby's father thinks the baby should
ONLY be formula fed
Baby's father thinks the baby should be
BOTH breast and formula fed
Baby's maternal grandmother thinks the
baby should ONLY be breastfed
Baby's maternal grandmother thinks the
baby should ONLY be Formula Fed
Baby's maternal grandmother thinks the
baby should be both Formula and
Breastfed
Baby's paternal grandmother thinks the
baby should ONLY be breastfed
Baby's paternal grandmother thinks the
baby should ONLY be Formula Fed
Baby's paternal grandmother thinks the
baby should be both Formula and
Breastfed
Respondent lived in area with a national
breastfeeding campaign
WIC Status
Mother is enrolled in WIC
Child is enrolled in WIC
Baby Characteristics
Baby is a boy

Combination of Step 3
and Step 4

Combination of Step 3
and Step 6

1.06

[0.61,1.85]

1.25

[0.69,2.24]

1.11

[0.68,1.81]

1.04

[0.79,1.37]

0.87

[0.64,1.20]

0.94

[0.73,1.22]

1.32

[0.42,4.16]

1.07

[0.38,3.04]

1.21

[0.47,3.10]

0.98

[0.68,1.40]

1.06

[0.75,1.52]

1.11

[0.79,1.56]

1.03

[0.79,1.34]

0.93

[0.66,1.31]

0.93

[0.73,1.19]

1.01

[0.50,2.05]

1.18

[0.60,2.28]

0.92

[0.46,1.84]

0.87

[0.63,1.20]

1.12

[0.76,1.65]

1.03

[0.73,1.45]

1.08

[0.81,1.45]

0.9

[0.61,1.33]

0.92

[0.69,1.21]

1.04

[0.48,2.25]

0.65

[0.27,1.58]

1.11

[0.60,2.06]

0.88

[0.61,1.27]

1.11

[0.68,1.82]

1.07

[0.74,1.53]

1.05

[0.70,1.59]

0.92

[0.57,1.50]

0.97

[0.68,1.39]

0.96
0.98
0.96

[0.72,1.27]
[0.70,1.38]
[0.74,1.25]

1.08
1.03
1.01

[0.74,1.57]
[0.65,1.64]
[0.73,1.39]

0.9
0.91
0.95

[0.68,1.19]
[0.65,1.29]
[0.75,1.22]
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Healthcare Characteristics
Mother has health insurance or healthcare
plan
Prenatal Care
Obstetrician gives prenatal care
Family physician gives prenatal care
Certified nurse midwife gives prenatal
care
Other provider gives prenatal care
Birth Attendant
Obstetrician
Family physician
Certified nurse midwife
Other provider
Type of Delivery
Vaginal Not Induced
Vaginal Induced
Planned CS
Unplanned CS
Pain Medication During Delivery
Reveived General Anesthesia
Spinal Epidural
Demerol / Stadol
Nitrious oxide
Pudendal Block
Other pain meds
No pain meds

Combination of Step 3
and Step 4

Combination of Step 3
and Step 6

1.04

[0.57,1.92]

1.47

[0.67,3.24]

0.94

[0.51,1.72]

1.14
0.85

[0.83,1.57]
[0.55,1.31]

1.17
1.27

[0.68,2.01]
[0.65,2.45]

1.08
1.07

[0.76,1.53]
[0.66,1.73]

0.98
0.85

[0.65,1.47]
[0.31,2.33]

0.56
0.59

[0.29,1.09]
[0.17,2.05]

0.87
1.14

[0.59,1.28]
[0.36,3.60]

1.08
0.92
0.98
0.56

[0.78,1.49]
[0.59,1.42]
[0.64,1.52]
[0.13,2.52]

1.42
0.99
0.5
0.9

[0.86,2.33]
[0.48,2.06]
[0.23,1.07]
[0.27,2.99]

1.11
0.9
0.94
0.91

[0.81,1.51]
[0.57,1.42]
[0.62,1.42]
[0.26,3.14]

0.96
1.01
1
1.06

[0.74,1.26]
[0.77,1.34]
[0.70,1.42]
[0.70,1.62]

0.79
1.17
1.17
0.95

[0.57,1.11]
[0.82,1.66]
[0.78,1.75]
[0.63,1.43]

0.94
1.05
1.05
0.98

[0.73,1.21]
[0.80,1.37]
[0.77,1.43]
[0.68,1.41]

0.64
1.04
0.91
1.28
1.03
1.14
1.08

[0.20,2.05]
[0.78,1.39]
[0.64,1.29]
[0.38,4.24]
[0.36,2.91]
[0.72,1.81]
[0.78,1.51]

1.19
1.24
1.05
0.96
0.34
1.48
0.71

[0.46,3.08]
[0.83,1.86]
[0.65,1.70]
[0.29,3.19]
[0.07,1.67]
[0.88,2.48]
[0.44,1.16]

1.37
1
0.94
0.94
1.64
0.87
0.94

[0.55,3.43]
[0.75,1.34]
[0.65,1.36]
[0.33,2.72]
[0.46,5.92]
[0.59,1.28]
[0.66,1.35]
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Support During Labor
Relatives and friends present during labor
Baby's father was present during labor
Professional Labor Support was present
during labor
Medical Staff Members' and Providers'
Opinions About Infant Feeding
Mother's doctor favors Breastfeeding only
Mother's doctor favors Formula only
Mother's doctor favors Mixed Feeding
Mother's doctor has no preference for
either method of feeding
Mother doesn't know her doctor's
preference for feeding
Baby's doctor favors Breastfeeding only
Baby's doctor favors Formula only
Baby's doctor favors Mixed Feeding
Baby's doctor has no preference for either
method of feeding
Mother doesn't know Baby's doctor's
preference for feeding
Medical staff members favor
Breastfeeding only
Medical staff members favor Formula
only
Medical staff members favor Mixed
Feeding
Medical staff members have no preference
for either method of feeding
Mother doesn't know medical staff
members' preferences for feeding

Combination of Step 3
and Step 4

Combination of Step 3
and Step 6

1.08
0.89

[0.82,1.42]
[0.49,1.62]

1.16
0.96

[0.83,1.62]
[0.48,1.92]

0.94
1.09

[0.73,1.22]
[0.64,1.85]

1.03

[0.50,2.13]

0.44

[0.12,1.56]

0.94

[0.44,2.01]

1.1
0.45
0.95

[0.84,1.43]
[0.05,3.91]
[0.58,1.55]

0.91
0.26
0.93

[0.62,1.32]
[0.03,2.22]
[0.58,1.48]

0.91
0.65
1.06

[0.70,1.18]
[0.12,3.61]
[0.68,1.67]

0.89

[0.67,1.19]

1.18

[0.85,1.64]

1.04

[0.80,1.36]

1.04
1.08
0.69
1.03

[0.77,1.41]
[0.83,1.40]
[0.18,2.70]
[0.71,1.51]

0.96
0.9
1.21
1.1

[0.68,1.36]
[0.65,1.25]
[0.29,5.03]
[0.73,1.67]

1.06
0.95
1.07
1.13

[0.80,1.40]
[0.74,1.22]
[0.35,3.29]
[0.79,1.60]

0.9

[0.63,1.27]

1.05

[0.74,1.50]

0.99

[0.73,1.34]

0.97

[0.69,1.36]

1.04

[0.68,1.58]

1.01

[0.73,1.40]

1.07

[0.82,1.39]

0.85

[0.61,1.18]

0.92

[0.72,1.18]

0.99

[0.24,4.14]

1.28

[0.24,6.96]

1.2

[0.32,4.49]

1

[0.70,1.44]

1.13

[0.77,1.68]

1.03

[0.70,1.50]

0.95

[0.70,1.31]

0.97

[0.66,1.43]

1.09

[0.81,1.48]

0.94

[0.70,1.27]

1.19

[0.78,1.82]

1.01

[0.74,1.37]
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Appendex C.1 Continued Covariate Balance From Inverse Probability Propensity Score Weights
Combination of Step 3 and
Combination of Step 3
Step 7
and Step 8
Step Exposure
Mother did not report that her prenatal
provider preferred breastfeeding on the
prenatal questionnaire
(Not exposed to Step 3)
Mother not able to breastfeed within 1 to
2 hours after birth
(Not exposed to Step 4)
0.88 [0.61,1.27]
1.14 [0.77,1.71]
Infant supplemented and/or Mother
exposed to formula advertising
(Not exposed to Step 6)
1.34 [0.66,2.75]
1.17 [0.66,2.08]
Mother-infant dyad did not room-in
(Not exposed to Step 7)
0.93 [0.67,1.29]
Infant not fed according to hunger cues
(Not exposed to Step 8)
1.11 [0.72,1.70]
Infant provided pacifier during the
hospital stay
(Not exposed to Step 9)
1.31 [0.88,1.97]
1.08 [0.76,1.53]
Mother not provided information about
breastfeeding support
(Not exposed to Step 10)
0.84 [0.56,1.26]
0.82 [0.59,1.14]
Mother's Characteristics
Demographics
Mother's age
Number of people in household
Other babies respondent had
Number of Biological Children

0.03
-0.08
-0.05
-0.05

[-0.363,4.901]
[-0.665,1.021]
[-0.745,1.060]
[-0.745,1.060]

0.04
-0.02
0
0

[-0.550,3.997]
[-0.811,1.133]
[-0.820,1.220]
[-0.820,1.220]

Combination of Step 3
and Step 9

0.75

[0.30,1.90]

1.05

[0.75,1.47]

0.99

[0.71,1.38]

1.21

[0.86,1.69]

0.89

[0.63,1.26]

-0.06
-0.03
-0.04
-0.04

-0.172
-0.447
-0.244
-0.244

Combination of Step 3 and
Step 7
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Population Density
Respondent lives in non metropolitan
service area
Respondent lives in Central City <0.5
million people
Respondent lives in NonCentral City <0.5
million people
Respondent lives in Central City 0.5 to 2
million people
Respondent lives in NonCentral City 0.5
to 2 million people
Respondent lives in Central City 2 million
people Plus
Respondent lives in NonCentral City 2
million people Plus
Region of Country
New England
Midatlantic
East North Central
West North Central
South Atlantic
East South Central
West South Central
Mountain
Pacific
Marital Status
Married
Divorced
Separated
Never Married

Combination of Step 3
and Step 8

Combination of Step 3
and Step 9

1.35

[0.76,2.41]

1.27

[0.78,2.08]

1.09

[0.69,1.72]

0.92

[0.58,1.47]

1.36

[0.65,2.85]

0.89

[0.61,1.30]

0.93

[0.52,1.63]

0.72

[0.46,1.11]

1.35

[0.62,2.97]

1.07

[0.57,2.01]

0.94

[0.60,1.47]

0.82

[0.54,1.26]

0.92

[0.56,1.49]

0.93

[0.62,1.38]

0.91

[0.62,1.34]

0.55

[0.33,1.13]

0.9

[0.59,1.38]

0.97

[0.56,1.68]

1.03

[0.67,1.60]

0.89

[0.64,1.23]

0.96

[0.68,1.36]

1.21
0.96
1.06
1.08
1.06
0.86
0.89
1.38
0.58

[0.57,2.58]
[0.61,1.50]
[0.68,1.65]
[0.60,1.95]
[0.57,1.96]
[0.46,1.62]
[0.55,1.42]
[0.63,3.00]
[0.29,1.16]

0.77
1.45
1
1.03
1.1
0.78
0.95
0.76
0.94

[0.41,1.45]
[0.66,3.15]
[0.63,1.58]
[0.64,1.67]
[0.71,1.70]
[0.46,1.34]
[0.62,1.44]
[0.49,1.19]
[0.61,1.46]

0.83
0.9
0.96
1.12
1.07
0.76
0.99
0.83
1.35

[0.45,1.50]
[0.58,1.38]
[0.65,1.41]
[0.65,1.91]
[0.68,1.69]
[0.45,1.29]
[0.66,1.49]
[0.56,1.23]
[0.62,2.92]

1.12
1.42
0.99
0.82

[0.68,1.85]
[0.47,4.30]
[0.25,3.93]
[0.47,1.44]

0.86
0.98
0.92
1.24

[0.47,1.57]
[0.42,2.32]
[0.29,2.85]
[0.62,2.49]

1.14
1.04
0.93
0.88

[0.80,1.62]
[0.46,2.32]
[0.29,3.00]
[0.60,1.29]

Combination of Step 3 and
Step 7
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Race / Ethnicity
White
Black
Asian
Latina / Hispanic
Other
Respondent's Health
Average daily cigarettes smoked
Obese
Educaitonal Attainment
Highschool graduate or less
1 to 3 years of college
College graduate
Post Graduate
Employment Status / Income
Household Income
Mother's pay is less than half of family
income
Mother's pay is half of family income
Mother's pay is more than half of family
income
Resp worked in the past year
Works for someone else full time
Temporarility unemployed
Self Employed

1.38
0.61
1.13
0.68
0.71

Combination of Step 3
and Step 8

Combination of Step 3
and Step 9

[0.88,2.14]
[0.30,1.24]
[0.43,2.97]
[0.37,1.24]
[0.27,1.84]

1.01
0.91
1
1.01
1.1

[0.70,1.45]
[0.52,1.61]
[0.52,1.92]
[0.61,1.68]
[0.39,3.07]

[-0.602,1.536]
[0.66,1.63]

0.07
1.14

[-0.362,6.972]
[0.69,1.88]

1.16
0.95
0.97
0.99

[0.59,2.27]
[0.64,1.41]
[0.66,1.42]
[0.60,1.62]

0.79
1.06
1.13
0.9

[0.53,1.16]
[0.72,1.54]
[0.78,1.64]
[0.59,1.39]

0.02

[-0.475,3.099]

1.16
0.87

[0.75,1.77]
[0.52,1.45]

1.34
0.88

[0.90,2.00]
[0.59,1.30]

1.25
0.88

[0.84,1.87]
[0.61,1.25]

1.33
1.33
1.25
0.67
0.73

[0.76,2.30]
[0.91,1.95]
[0.84,1.87]
[0.34,1.29]
[0.39,1.35]

0.99
1.28
0.94
0.85
0.84

[0.65,1.49]
[0.93,1.76]
[0.67,1.31]
[0.52,1.39]
[0.49,1.43]

0.9
1.13
0.89
0.83
0.8

[0.63,1.28]
[0.80,1.59]
[0.65,1.21]
[0.49,1.43]
[0.49,1.30]

-0.01
1.04

-0.02

[-0.244,2.436]

1.04
0.78
0.94
1.1
0.92
-0.02
0.93
0.91
1.21
0.92
0.83
-0.06

[0.72,1.51]
[0.42,1.44]
[0.47,1.85]
[0.64,1.88]
[0.40,2.11]
-0.36
[0.65,1.34]
[0.60,1.37]
[0.83,1.76]
[0.67,1.28]
[0.56,1.24]
-0.323
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Works for someone else part time only
Disabled student, etc., and not employed
Full time homemaker
Work not at all supportive of
breastfeeding in the workplace
Work not too supportive of breastfeeding
in the workplace
Work somewhat supportive of
breastfeeding in the workplace
Work very supportive of breastfeeding in
the workplace
Previous Experience with Breastfeeding
Mother did not have any previous children
to breastfeed
Months mother breastfed previous
children
Mother knows that she breastfed as a
child
Mother did not breastfed as a child
Mother knows that dad breastfed as a
child
Mother knows dad did not breastfed as a
child
Mother knows the recommendations for
breastfeeding duration

Combination of Step 3 and
Step 7
0.97 [0.55,1.68]
0.7 [0.23,2.14]
0.7 [0.23,2.14]

Combination of Step 3
and Step 8
0.99 [0.63,1.54]
1.04 [0.52,2.08]
1.04 [0.52,2.08]

Combination of Step 3
and Step 9
1.12 [0.67,1.89]
0.97 [0.42,2.23]
0.97 [0.42,2.23]

0.69

[0.35,1.37]

0.83

[0.45,1.51]

1.14

[0.55,2.34]

2.04

[0.94,4.41]

1.16

[0.63,2.13]

0.99

[0.62,1.58]

1.22

[0.77,1.92]

1.05

[0.71,1.56]

0.91

[0.65,1.28]

0.86

[0.58,1.27]

1.05

[0.67,1.63]

0.83

[0.58,1.19]

1.07

[0.69,1.66]

1.01

[0.72,1.42]

1

[0.70,1.43]

-0.02

[-0.537,1.524]

-0.05

[-0.504,1.200]

0.01

[-0.87, 1.35]

1.1
0.89

[0.75,1.61]
[0.61,1.29]

0.83
1.21

[0.58,1.18]
[0.84,1.75]

1.08
0.92

[0.77,1.52]
[0.66,1.29]

1.16

[0.78,1.74]

0.95

[0.68,1.34]

1.19

[0.83,1.72]

0.95

[0.64,1.41]

1.11

[0.73,1.68]

0.93

[0.66,1.31]

1.22

[0.83,1.79]

1.05

[0.74,1.50]

0.84

[0.60,1.17]

Combination of Step 3 and
Step 7
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Mother's Attitude Towards Breastfeeding
Agreement with statement "Infant formula
is as good as breast milk"
Agreement with statement "Ear infections
less likely in a breastfed baby"
Agreement with statement "Respiratory
illness less likely in breastfed baby"
Agreement with statement "Diarrhea is
less likely in a breastfed baby"
Agreement with statement "Babies should
be exclusively breastfed for the first six
months
Agreement with statement "Obesity is less
likely in a breastfed baby"
Prenatal Breastfeeding and Work Intentions
Resp plans to only breastfeed first few
weeks
Resp plans to only Formula feed first few
weeks
Resp plans to Mixfeed first few weeks
Resp doesn't know how she will feed
during the first few weeks
Resp does not know when she will feed
something other than breast milk
Age of infant when mother expects to
feed food besides breast milk
Age of infant when mother expects to
completely stop breastfeeding

Combination of Step 3
and Step 8

Combination of Step 3
and Step 9

0.02

[-0.866,1.247]

0.06

[-0.906,1.489]

0.01

-0.869

0

[-0.846,1.197]

-0.02

[-0.811,1.145]

-0.02

-0.518

0.01

[-0.855,1.207]

-0.02

[-0.817,1.142]

-0.01

-0.77

0.03

[-0.867,1.276]

0.03

[-0.884,1.264]

0.01

-0.783

0

[-0.786,1.258]

0.05

[-0.892,1.407]

-0.03

-0.382

0.02

[-0.848,1.273]

0

[-0.843,1.209]

-0.03

-0.561

1.12

[0.77,1.62]

1.07

[0.78,1.48]

1.01

[0.74,1.38]

0.88
0.91

[0.33,2.33]
[0.61,1.36]

0.8
0.96

[0.26,2.47]
[0.69,1.33]

0.99
0.99

[0.38,2.61]
[0.72,1.36]

0.88

[0.44,1.76]

0.93

[0.48,1.77]

0.98

[0.51,1.90]

0.88

[0.44,1.76]

0.93

[0.48,1.77]

0.98

[0.51,1.90]

0

[-0.740,1.350]

0.03

[-0.814,1.557]

0.01

-0.885

-0.06

[-0.249,1.311]

0.05

[-0.442,8.012]

-0.01

-0.857

Combination of Step 3 and
Step 7
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Not at all confident meet breastfeeding
intentions
Not confident meet breastfeeding
intentions
Confident meet breastfeeding intentions
Very confident meet breastfeeding
intentions
Mother plans to return to work fewer than
4 weeks after birth
Mother plans to return to work between 4
to 6 weeks after birth
Mother plans to return to work between 7
to 9 weeks after birth
Mother plans to return to work between
10 to 12 weeks after birth
Mother plans to return to work between
13 to 16 weeks after birth
Mother plans to return to work between
17 to 20 weeks after birth
Mother plans to return to work between
21 to 30 weeks after birth
Mother plans to return to work more than
30 weeks after birth

Combination of Step 3
and Step 8

Combination of Step 3
and Step 9

1.31

[0.42,4.06]

0.96

[0.36,2.54]

0.92

[0.37,2.31]

0.97
0.97

[0.42,2.24]
[0.66,1.42]

0.76
0.93

[0.43,1.37]
[0.67,1.29]

1.14
1.15

[0.59,2.23]
[0.75,1.77]

1.12

[0.73,1.73]

0.94

[0.65,1.35]

0.92

[0.64,1.31]

1.04

[0.47,2.31]

0.92

[0.49,1.73]

0.92

[0.52,1.63]

1.08

[0.63,1.86]

1.04

[0.65,1.64]

0.98

[0.64,1.51]

1.11

[0.62,1.98]

1.13

[0.67,1.90]

1.37

[0.71,2.65]

1.02

[0.59,1.77]

0.95

[0.63,1.45]

1.09

[0.67,1.78]

1.34

[0.65,2.78]

1

[0.55,1.79]

0.85

[0.50,1.43]

0.96

[0.29,3.20]

1.09

[0.39,3.07]

1.14

[0.41,3.20]

3.23

[0.54,19.40]

0.83

[0.36,1.92]

0.99

[0.45,2.17]

0.52

[0.25,1.09]

0.87

[0.43,1.76]

0.83

[0.40,1.71]

Combination of Step 3 and
Step 7
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Mother's Community Support for Breastfeeding
All of the respondent's friends with
children have breastfed
Baby's father thinks the baby should
ONLY be breastfed
Baby's father thinks the baby should
ONLY be formula fed
Baby's father thinks the baby should be
BOTH breast and formula fed
Baby's maternal grandmother thinks the
baby should ONLY be breastfed
Baby's maternal grandmother thinks the
baby should ONLY be Formula Fed
Baby's maternal grandmother thinks the
baby should be both Formula and
Breastfed
Baby's paternal grandmother thinks the
baby should ONLY be breastfed
Baby's paternal grandmother thinks the
baby should ONLY be Formula Fed
Baby's paternal grandmother thinks the
baby should be both Formula and
Breastfed
Respondent lived in area with a national
breastfeeding campaign
WIC Status
Mother is enrolled in WIC
Child is enrolled in WIC
Baby Characteristics
Baby is a boy

Combination of Step 3
and Step 8

Combination of Step 3
and Step 9

1.45

[0.69,3.04]

0.81

[0.50,1.33]

0.9

[0.53,1.51]

0.97

[0.66,1.41]

0.83

[0.57,1.22]

0.95

[0.68,1.32]

0.91

[0.32,2.61]

0.75

[0.23,2.46]

0.91

[0.35,2.38]

0.98

[0.63,1.51]

1.08

[0.77,1.53]

1.16

[0.78,1.73]

0.98

[0.64,1.48]

0.94

[0.66,1.34]

0.95

[0.64,1.39]

0.81

[0.39,1.68]

1.01

[0.48,2.11]

1.52

[0.58,3.97]

0.87

[0.58,1.32]

0.97

[0.68,1.39]

1

[0.71,1.41]

0.91

[0.56,1.47]

0.82

[0.57,1.19]

1.13

[0.71,1.80]

0.95

[0.41,2.20]

0.74

[0.37,1.48]

1.01

[0.52,1.95]

0.82

[0.53,1.26]

0.96

[0.64,1.43]

1.06

[0.70,1.62]

1.01

[0.55,1.85]

0.9

[0.60,1.34]

0.94

[0.60,1.48]

1.08
1.06
0.79

[0.64,1.82]
[0.49,2.30]
[0.54,1.16]

1.08
1.15
1.02

[0.66,1.75]
[0.55,2.39]
[0.72,1.46]

0.98
0.79
0.87

[0.67,1.43]
[0.54,1.16]
[0.62,1.21]

Combination of Step 3 and
Step 7

334

Healthcare Characteristics
Mother has health insurance or healthcare
plan
Prenatal Care
Obstetrician gives prenatal care
Family physician gives prenatal care
Certified nurse midwife gives prenatal
care
Other provider gives prenatal care
Birth Attendant
Obstetrician
Family physician
Certified nurse midwife
Other provider
Type of Delivery
Vaginal Not Induced
Vaginal Induced
Planned CS
Unplanned CS
Pain Medication During Delivery
Reveived General Anesthesia
Spinal Epidural
Demerol / Stadol
Nitrious oxide
Pudendal Block
Other pain meds
No pain meds

Combination of Step 3
and Step 8

Combination of Step 3
and Step 9

0.97

[0.38,2.45]

1.31

[0.68,2.51]

1.83

[0.91,3.70]

1.39
0.76

[0.78,2.48]
[0.44,1.30]

1.26
0.88

[0.82,1.93]
[0.53,1.46]

0.97
1.35

[0.58,1.62]
[0.69,2.66]

0.87
0.55

[0.38,2.00]
[0.16,1.88]

1.19
0.92

[0.55,2.56]
[0.30,2.77]

0.68
0.67

[0.42,1.13]
[0.21,2.12]

1.3
0.82
0.78
0.79

[0.71,2.38]
[0.47,1.46]
[0.29,2.10]
[0.26,2.38]

1.13
1.01
0.85
0.67

[0.75,1.70]
[0.53,1.91]
[0.51,1.41]
[0.20,2.27]

1.15
1.19
0.67
0.92

[0.75,1.76]
[0.63,2.22]
[0.39,1.16]
[0.32,2.62]

0.72
1.02
1.32
1.3

[0.49,1.06]
[0.68,1.53]
[0.73,2.38]
[0.73,2.29]

0.98
0.87
1.37
0.87

[0.69,1.39]
[0.62,1.20]
[0.76,2.47]
[0.56,1.36]

1.12
0.98
0.91
0.89

[0.76,1.64]
[0.70,1.37]
[0.64,1.28]
[0.60,1.31]

0.81
1.14
1.12
0.61
1.45
1.27
0.64

[0.32,2.07]
[0.69,1.88]
[0.65,1.93]
[0.21,1.75]
[0.27,7.90]
[0.69,2.34]
[0.36,1.13]

1.06
1.01
1.09
0.98
1.08
1.1
0.69

[0.43,2.62]
[0.66,1.54]
[0.67,1.76]
[0.35,2.78]
[0.29,4.07]
[0.61,2.01]
[0.45,1.05]

1.12
0.88
0.98
0.93
0.7
1.02
1.35

[0.40,3.09]
[0.53,1.47]
[0.57,1.68]
[0.35,2.47]
[0.19,2.55]
[0.64,1.62]
[0.71,2.56]

Combination of Step 3 and
Step 7
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Support During Labor
Relatives and friends present during labor
Baby's father was present during labor
Professional Labor Support was present
during labor
Medical Staff Members' and Providers'
Opinions About Infant Feeding
Mother's doctor favors Breastfeeding only
Mother's doctor favors Formula only
Mother's doctor favors Mixed Feeding
Mother's doctor has no preference for
either method of feeding
Mother doesn't know her doctor's
preference for feeding
Baby's doctor favors Breastfeeding only
Baby's doctor favors Formula only
Baby's doctor favors Mixed Feeding
Baby's doctor has no preference for either
method of feeding
Mother doesn't know Baby's doctor's
preference for feeding
Medical staff members favor
Breastfeeding only
Medical staff members favor Formula
only
Medical staff members favor Mixed
Feeding
Medical staff members have no preference
for either method of feeding
Mother doesn't know medical staff
members' preferences for feeding

Combination of Step 3
and Step 8

Combination of Step 3
and Step 9

1.03
0.57

[0.67,1.59]
[0.16,2.00]

0.84
1.26

[0.60,1.17]
[0.71,2.24]

0.94
1.19

[0.67,1.32]
[0.68,2.09]

0.54

[0.22,1.31]

0.76

[0.36,1.64]

0.55

[0.23,1.29]

0.92
0.73
1.08

[0.57,1.48]
[0.12,4.41]
[0.51,2.30]

1
0.65
0.89

[0.66,1.50]
[0.11,3.71]
[0.56,1.42]

1.08
0.68
0.96

[0.71,1.64]
[0.12,3.88]
[0.60,1.54]

1.18

[0.80,1.73]

0.91

[0.67,1.25]

0.96

[0.70,1.31]

0.9
0.92
0.94
0.93

[0.63,1.29]
[0.61,1.37]
[0.30,2.98]
[0.54,1.58]

1.14
0.93
0.86
0.94

[0.77,1.67]
[0.65,1.34]
[0.27,2.75]
[0.62,1.43]

0.98
1.09
0.76
0.96

[0.71,1.35]
[0.77,1.54]
[0.21,2.68]
[0.66,1.40]

1.27

[0.82,1.95]

0.91

[0.65,1.26]

0.99

[0.70,1.40]

0.92

[0.60,1.40]

1.31

[0.82,2.08]

0.9

[0.65,1.26]

1.1

[0.75,1.63]

1

[0.70,1.44]

1.04

[0.72,1.49]

0.2

[0.02,1.53]

0.37

[0.08,1.73]

0.76

[0.17,3.30]

0.72

[0.48,1.06]

0.95

[0.63,1.44]

1.04

[0.71,1.53]

1.16

[0.76,1.78]

0.9

[0.63,1.29]

0.98

[0.70,1.37]

0.9

[0.61,1.33]

1.18

[0.75,1.86]

0.95

[0.65,1.37]
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Appendex C.1 Continued Covariate Balance From Inverse Probability Propensity Score Weights
Combination of Step 3 and
Combination of Step 4 and
Step 10
Step 6
Step Exposure
Mother did not report that her
prenatal provider preferred
breastfeeding on the prenatal
questionnaire
(Not exposed to Step 3)
Mother not able to breastfeed
within 1 to 2 hours after birth
(Not exposed to Step 4)
1.16 [0.72,1.88]
Infant supplemented and/or
Mother exposed to formula
advertising
(Not exposed to Step 6)
1.05 [0.48,2.32]
Mother-infant dyad did not roomin
(Not exposed to Step 7)
0.99 [0.61,1.62]
1.06 [0.81,1.38]
Infant not fed according to hunger
cues
(Not exposed to Step 8)
0.97 [0.57,1.64]
1.12 [0.85,1.48]
Infant provided pacifier during the
hospital stay
(Not exposed to Step 9)
0.69 [0.42,1.14]
1.12 [0.85,1.47]
Mother not provided information
about breastfeeding support
(Not exposed to Step 10)
1 [0.75,1.33]

Combination of Step 4 and
Step 7

0.76

[0.49,1.20]

1.4

[0.55,3.58]

1.14

[0.67,1.94]

1.2

[0.74,1.96]

1.25

[0.75,2.10]

Combination of Step 3 and
Step 10
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Mother's Characteristics
Demographics
Mother's age
Number of people in household
Other babies respondent had
Number of Biological Children
Population Density
Respondent lives in non
metropolitan service area
Respondent lives in Central City
<0.5 million people
Respondent lives in NonCentral
City <0.5 million people
Respondent lives in Central City
0.5 to 2 million people
Respondent lives in NonCentral
City 0.5 to 2 million people
Respondent lives in Central City 2
million people Plus
Respondent lives in NonCentral
City 2 million people Plus
Region of Country
New England
Midatlantic
East North Central
West North Central
South Atlantic
East South Central
West South Central
Mountain
Pacific

0.05
-0.05
-0.06
-0.06

[-0.273,10.24]
[-0.663,1.173]
[-0.669,1.151]
[-0.669,1.151]

Combination of Step 4 and
Step 6

0.02
-0.03
-0.03
-0.03

[-0.562,2.470]
[-0.812,1.092]
[-0.822,1.082]
[-0.822,1.082]

Combination of Step 4 and
Step 7

-0.05
0.08
-0.04
-0.04

[-0.131,2.453]
[-0.772,2.041]
[-0.677,1.201]
[-0.677,1.201]

0.83

[0.51,1.35]

1.12

[0.76,1.65]

0.88

[0.53,1.46]

0.77

[0.42,1.41]

1.06

[0.73,1.55]

1.55

[0.75,3.18]

1.03

[0.51,2.09]

0.91

[0.63,1.32]

0.83

[0.48,1.44]

1.1

[0.56,2.20]

0.92

[0.62,1.35]

1.4

[0.59,3.32]

1.07

[0.56,2.03]

0.98

[0.67,1.44]

0.74

[0.42,1.30]

1.89

[0.60,6.01]

1

[0.66,1.52]

0.87

[0.37,2.03]

0.82

[0.51,1.32]

0.97

[0.71,1.32]

0.92

[0.55,1.53]

1.1
1.01
0.88
1.14
0.95
0.85
0.75
0.69
1.75

[0.36,3.37]
[0.54,1.88]
[0.51,1.52]
[0.51,2.53]
[0.55,1.66]
[0.43,1.68]
[0.46,1.21]
[0.41,1.16]
[0.67,4.58]

1.05
0.89
1.14
0.99
0.92
0.87
1
0.96
1.07

[0.43,2.53]
[0.58,1.38]
[0.82,1.60]
[0.64,1.54]
[0.66,1.30]
[0.52,1.46]
[0.70,1.44]
[0.64,1.43]
[0.71,1.63]

1.74
0.84
1.32
0.93
0.89
1.3
1.34
0.58
0.6

[0.42,7.18]
[0.51,1.37]
[0.75,2.29]
[0.54,1.62]
[0.50,1.61]
[0.59,2.86]
[0.61,2.92]
[0.29,1.14]
[0.29,1.23]

Combination of Step 3 and
Step 10
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Marital Status
Married
Divorced
Separated
Never Married
Race / Ethnicity
White
Black
Asian
Latina / Hispanic
Other
Respondent's Health
Average daily cigarettes smoked
Obese
Educaitonal Attainment
Highschool graduate or less
1 to 3 years of college
College graduate
Post Graduate
Employment Status / Income
Household Income
Mother's pay is less than half of
family income
Mother's pay is half of family
income
Mother's pay is more than half of
family income
Resp worked in the past year
Works for someone else full time
Temporarility unemployed

Combination of Step 4 and
Step 6

Combination of Step 4 and
Step 7

1.13
1.26
0.72
0.86

[0.64,1.98]
[0.34,4.64]
[0.19,2.75]
[0.47,1.58]

1.03
1.11
1.04
0.94

[0.73,1.44]
[0.46,2.66]
[0.22,4.94]
[0.65,1.35]

0.81
0.36
2.63
1.14

[0.42,1.54]
[0.13,1.00]
[0.34,20.41]
[0.55,2.37]

1.28
0.68
0.86
0.85
0.81

[0.81,2.03]
[0.31,1.48]
[0.38,1.96]
[0.45,1.62]
[0.32,2.05]

1.06
0.94
0.98
0.95
0.93

[0.74,1.52]
[0.45,1.98]
[0.52,1.84]
[0.58,1.56]
[0.39,2.25]

0.96
0.69
0.66
1.58
0.54

[0.46,2.01]
[0.36,1.31]
[0.31,1.44]
[0.53,4.69]
[0.18,1.62]

[-0.702,1.444]
[0.72,1.40]

0.03
1.02

[-0.495,2.958]
[0.62,1.69]

[0.62,1.27]
[0.74,1.27]
[0.83,1.45]
[0.64,1.71]

0.85
1.12
0.99
0.97

[0.49,1.48]
[0.69,1.81]
[0.62,1.58]
[0.51,1.87]

[-0.531,1.866]

0.08

[-0.781,6.505]

-0.02
1.01

[-0.635,1.251]
[0.60,1.70]

0.87
0.85
1.38
0.83

[0.50,1.50]
[0.53,1.35]
[0.78,2.45]
[0.47,1.47]

0.01

[-0.498,2.641]

0
1
0.89
0.97
1.09
1.05
0

0.9

[0.55,1.47]

0.83

[0.63,1.10]

1.11

[0.67,1.84]

0.62

[0.35,1.12]

1.05

[0.76,1.46]

1.06

[0.61,1.84]

1.22
0.88
0.92
0.97

[0.69,2.18]
[0.50,1.55]
[0.57,1.48]
[0.40,2.38]

1.18
0.96
1.07
1

[0.80,1.75]
[0.72,1.28]
[0.81,1.40]
[0.61,1.63]

0.84
1.06
0.91
1.68

[0.47,1.51]
[0.65,1.73]
[0.60,1.39]
[0.72,3.92]
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Self Employed
Works for someone else part time
only
Disabled student, etc., and not
employed
Full time homemaker
Work not at all supportive of
breastfeeding in the workplace
Work not too supportive of
breastfeeding in the workplace
Work somewhat supportive of
breastfeeding in the workplace
Work very supportive of
breastfeeding in the workplace
Previous Experience with Breastfeeding
Mother did not have any previous
children to breastfeed
Months mother breastfed previous
children
Mother knows that she breastfed as
a child
Mother did not breastfed as a child
Mother knows that dad breastfed as
a child
Mother knows dad did not
breastfed as a child
Mother knows the
recommendations for breastfeeding
duration

Combination of Step 3 and
Step 10
0.57 [0.28,1.15]

Combination of Step 4 and
Step 6
1.24 [0.67,2.30]

Combination of Step 4 and
Step 7
1.91 [0.80,4.54]

0.99

[0.52,1.89]

0.86

[0.57,1.29]

1.09

[0.47,2.53]

1.18
1.18

[0.44,3.19]
[0.44,3.19]

0.84
0.84

[0.45,1.56]
[0.45,1.56]

0.53
0.53

[0.20,1.45]
[0.20,1.45]

0.86

[0.40,1.85]

0.82

[0.41,1.65]

0.77

[0.40,1.51]

0.71

[0.39,1.28]

1.06

[0.62,1.82]

0.76

[0.37,1.54]

0.82

[0.48,1.40]

1

[0.74,1.35]

0.86

[0.57,1.30]

1.03

[0.58,1.83]

1.01

[0.71,1.44]

1.48

[0.80,2.75]

1.39

[0.75,2.56]

1.07

[0.79,1.44]

1.41

[0.84,2.38]

-0.07

[-0.320,1.406]

0

[-0.667,1.480]

-0.06

[-0.368,1.355]

1.11
0.95

[0.66,1.86]
[0.55,1.65]

1.06
0.95

[0.82,1.38]
[0.73,1.24]

1.08
1.02

[0.68,1.73]
[0.63,1.63]

1.23

[0.74,2.06]

1.03

[0.79,1.35]

0.8

[0.51,1.27]

0.78

[0.49,1.26]

1.02

[0.77,1.36]

1.13

[0.70,1.82]

1.04

[0.63,1.71]

0.98

[0.75,1.28]

0.76

[0.49,1.19]

Combination of Step 3 and
Step 10
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Mother's Attitude Towards Breastfeeding
Agreement with statement "Infant
formula is as good as breast milk"
Agreement with statement "Ear
infections less likely in a breastfed
baby"
Agreement with statement
"Respiratory illness less likely in
breastfed baby"
Agreement with statement
"Diarrhea is less likely in a
breastfed baby"
Agreement with statement "Babies
should be exclusively breastfed for
the first six months
Agreement with statement "Obesity
is less likely in a breastfed baby"
Prenatal Breastfeeding and Work
Intentions
Resp plans to only breastfeed first
few weeks
Resp plans to only Formula feed
first few weeks
Resp plans to Mixfeed first few
weeks
Resp doesn't know how she will
feed during the first few weeks
Resp does not know when she will
feed something other than breast
milk
Age of infant when mother expects
to feed food besides breast milk

Combination of Step 4 and
Step 6

Combination of Step 4 and
Step 7

-0.01

[-0.739,1.314]

0.01

[-0.873,1.185]

0

[-0.793,1.245]

-0.04

[-0.764,1.130]

0

[-0.883,1.146]

-0.01

[-0.791,1.220]

-0.02

[-0.797,1.164]

0.01

[-0.895,1.140]

-0.03

[-0.772,1.151]

0

[-0.815,1.238]

-0.01

[-0.872,1.122]

0.01

[-0.853,1.241]

0.03

[-0.866,1.309]

-0.01

[-0.854,1.117]

-0.01

[-0.745,1.276]

-0.05

[-0.759,1.057]

0

[-0.857,1.153]

-0.03

[-0.798,1.103]

1.4

[0.94,2.09]

0.95

[0.72,1.26]

1.03

[0.67,1.57]

0.88

[0.39,1.99]

0.84

[0.28,2.51]

1.01

[0.43,2.37]

0.75

[0.50,1.13]

1.1

[0.83,1.47]

0.96

[0.62,1.49]

0.56

[0.25,1.28]

0.87

[0.43,1.78]

1.04

[0.39,2.74]

0.56

[0.25,1.28]

0.87

[0.43,1.78]

1.04

[0.39,2.74]

0.06

[-0.885,1.737]

[-0.741,1.192]

0.03

[-0.736,1.723]

-0.02

Combination of Step 3 and
Step 10
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Age of infant when mother expects
to completely stop breastfeeding
Not at all confident meet
breastfeeding intentions
Not confident meet breastfeeding
intentions
Confident meet breastfeeding
intentions
Very confident meet breastfeeding
intentions
Mother plans to return to work
fewer than 4 weeks after birth
Mother plans to return to work
between 4 to 6 weeks after birth
Mother plans to return to work
between 7 to 9 weeks after birth
Mother plans to return to work
between 10 to 12 weeks after birth
Mother plans to return to work
between 13 to 16 weeks after birth
Mother plans to return to work
between 17 to 20 weeks after birth
Mother plans to return to work
between 21 to 30 weeks after birth
Mother plans to return to work
more than 30 weeks after birth

0.02

[-0.456,3.619]

Combination of Step 4 and
Step 6
-0.02

[-0.404,1.491]

Combination of Step 4 and
Step 7
-0.03

[-0.264,2.082]

0.9

[0.26,3.17]

1.04

[0.42,2.56]

1.05

[0.37,2.97]

0.96

[0.46,2.00]

1.14

[0.68,1.91]

0.85

[0.42,1.71]

1.36

[0.75,2.45]

1.15

[0.86,1.56]

0.9

[0.58,1.40]

0.84

[0.53,1.35]

0.88

[0.67,1.15]

1.34

[0.82,2.20]

0.76

[0.36,1.61]

0.99

[0.56,1.76]

0.87

[0.44,1.75]

1.05

[0.55,1.97]

0.96

[0.67,1.40]

1.59

[0.74,3.43]

0.92

[0.48,1.75]

1.05

[0.74,1.50]

1.15

[0.61,2.20]

2.06

[0.87,4.90]

1.03

[0.64,1.66]

0.93

[0.55,1.56]

0.69

[0.26,1.84]

0.92

[0.58,1.45]

0.78

[0.43,1.39]

2.14

[0.62,7.39]

0.97

[0.39,2.43]

0.99

[0.13,7.43]

1.22

[0.34,4.37]

0.87

[0.39,1.95]

0.57

[0.20,1.58]

0.64

[0.19,2.15]

0.94

[0.51,1.74]

0.6

[0.27,1.33]

Combination of Step 3 and
Step 10
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Mother's Community Support for
Breastfeeding
All of the respondent's friends with
children have breastfed
Baby's father thinks the baby
should ONLY be breastfed
Baby's father thinks the baby
should ONLY be formula fed
Baby's father thinks the baby
should be BOTH breast and
formula fed
Baby's maternal grandmother
thinks the baby should ONLY be
breastfed
Baby's maternal grandmother
thinks the baby should ONLY be
Formula Fed
Baby's maternal grandmother
thinks the baby should be both
Formula and Breastfed
Baby's paternal grandmother thinks
the baby should ONLY be
breastfed
Baby's paternal grandmother thinks
the baby should ONLY be Formula
Fed
Baby's paternal grandmother thinks
the baby should be both Formula
and Breastfed
Respondent lived in area with a
national breastfeeding campaign

Combination of Step 4 and
Step 6

Combination of Step 4 and
Step 7

1.1

[0.53,2.27]

0.85

[0.51,1.41]

1.22

[0.40,3.65]

1.12

[0.71,1.76]

1.03

[0.79,1.34]

1.15

[0.75,1.75]

0.66

[0.25,1.74]

0.87

[0.28,2.71]

0.72

[0.29,1.80]

0.78

[0.49,1.22]

1.03

[0.75,1.41]

0.83

[0.54,1.30]

0.79

[0.49,1.27]

1.08

[0.83,1.43]

1.48

[0.95,2.31]

0.87

[0.32,2.40]

1.04

[0.60,1.82]

0.65

[0.30,1.39]

0.92

[0.53,1.62]

0.96

[0.68,1.34]

0.83

[0.53,1.32]

1.31

[0.72,2.40]

1.05

[0.78,1.41]

1.08

[0.62,1.89]

1.16

[0.29,4.71]

1.19

[0.49,2.86]

0.56

[0.22,1.43]

0.96

[0.53,1.75]

0.92

[0.64,1.33]

0.92

[0.52,1.63]

1.2

[0.62,2.32]

1.06

[0.72,1.54]

0.96

[0.55,1.67]

Combination of Step 3 and
Step 10
WIC Status
Mother is enrolled in WIC
Child is enrolled in WIC
Baby Characteristics
Baby is a boy
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Healthcare Characteristics
Mother has health insurance or
healthcare plan
Prenatal Care
Obstetrician gives prenatal care
Family physician gives prenatal
care
Certified nurse midwife gives
prenatal care
Other provider gives prenatal care
Birth Attendant
Obstetrician
Family physician
Certified nurse midwife
Other provider
Type of Delivery
Vaginal Not Induced
Vaginal Induced
Planned CS
Unplanned CS

Combination of Step 4 and
Step 6

Combination of Step 4 and
Step 7

0.99
1.03
0.86

[0.60,1.63]
[0.56,1.88]
[0.53,1.39]

1.05
0.95
1.13

[0.77,1.44]
[0.67,1.35]
[0.87,1.47]

0.78
0.62
1.1

[0.47,1.29]
[0.34,1.15]
[0.70,1.75]

1.15

[0.54,2.44]

1.22

[0.66,2.23]

0.7

[0.16,2.97]

1.32

[0.65,2.64]

1.1

[0.74,1.62]

1.08

[0.50,2.31]

0.82

[0.38,1.77]

1.06

[0.62,1.82]

0.62

[0.32,1.18]

1.64
0.41

[0.60,4.52]
[0.05,3.10]

0.73
1.04

[0.49,1.09]
[0.37,2.92]

1.08
1.19

[0.47,2.50]
[0.26,5.42]

0.83
0.55
1.73
0.6

[0.35,1.97]
[0.28,1.08]
[0.58,5.16]
[0.08,4.61]

1.12
1.09
0.77
1.12

[0.78,1.60]
[0.61,1.94]
[0.50,1.19]
[0.30,4.17]

0.97
0.66
1.32
1.06

[0.52,1.82]
[0.35,1.25]
[0.58,3.02]
[0.22,5.03]

0.75
1.17
0.9
1.47

[0.48,1.18]
[0.65,2.10]
[0.52,1.54]
[0.71,3.02]

0.89
1.05
1.07
1.07

[0.67,1.18]
[0.80,1.38]
[0.75,1.52]
[0.74,1.53]

0.95
0.88
1.26
1.05

[0.57,1.57]
[0.52,1.47]
[0.78,2.04]
[0.65,1.71]

Combination of Step 3 and
Step 10
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Pain Medication During Delivery
Reveived General Anesthesia
0.49 [0.11,2.16]
Spinal Epidural
1.39 [0.86,2.24]
Demerol / Stadol
0.65 [0.40,1.05]
Nitrious oxide
0.99 [0.16,5.94]
Pudendal Block
0.59 [0.17,2.01]
Other pain meds
0.91 [0.44,1.91]
No pain meds
0.72 [0.42,1.22]
Support During Labor
Relatives and friends present
during labor
1.29 [0.75,2.20]
Baby's father was present during
labor
1.08 [0.37,3.15]
Professional Labor Support was
present during labor
0.28 [0.06,1.24]
Medical Staff Members' and Providers' Opinions About Infant Feeding
Mother's doctor favors
Breastfeeding only
1.42 [0.83,2.42]
Mother's doctor favors Formula
only
0.38 [0.05,3.17]
Mother's doctor favors Mixed
Feeding
0.98 [0.46,2.12]
Mother's doctor has no preference
for either method of feeding
0.76 [0.48,1.19]
Mother doesn't know her doctor's
preference for feeding
0.87 [0.56,1.36]

Combination of Step 4 and
Step 6

Combination of Step 4 and
Step 7

0.58
1.04
1.07
1.21
1.15
1
0.93

[0.18,1.84]
[0.73,1.48]
[0.73,1.56]
[0.44,3.36]
[0.22,6.03]
[0.65,1.54]
[0.60,1.43]

0.92
1.63
1.18
0.58
0.12
0.83
0.55

[0.37,2.29]
[0.90,2.94]
[0.59,2.35]
[0.18,1.89]
[0.02,1.04]
[0.51,1.35]
[0.26,1.13]

1.06

[0.80,1.41]

1.4

[0.87,2.26]

1.05

[0.61,1.81]

0.79

[0.33,1.92]

1.04

[0.24,4.49]

0.33

[0.11,1.05]

1.06

[0.80,1.41]

1.03

[0.61,1.73]

1.01

[0.17,5.85]

0.71

[0.11,4.53]

0.87

[0.53,1.42]

0.83

[0.46,1.49]

0.97

[0.73,1.28]

0.81

[0.54,1.22]

1.01

[0.76,1.35]

1.25

[0.75,2.09]

Combination of Step 3 and
Step 10
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Baby's doctor favors Breastfeeding
only
Baby's doctor favors Formula only
Baby's doctor favors Mixed
Feeding
Baby's doctor has no preference for
either method of feeding
Mother doesn't know Baby's
doctor's preference for feeding
Medical staff members favor
Breastfeeding only
Medical staff members favor
Formula only
Medical staff members favor
Mixed Feeding
Medical staff members have no
preference for either method of
feeding
Mother Doesn’t Know medical
staff members’ preference for
feeding

Combination of Step 4 and
Step 6

Combination of Step 4 and
Step 7

1.49
0.59

[0.95,2.33]
[0.16,2.15]

1.05
0.72

[0.80,1.36]
[0.19,2.76]

1.05
1.12

[0.66,1.66]
[0.30,4.24]

0.74

[0.44,1.23]

0.9

[0.61,1.31]

0.78

[0.50,1.22]

0.77

[0.47,1.25]

1.06

[0.77,1.44]

0.8

[0.51,1.26]

0.82

[0.53,1.27]

0.98

[0.69,1.37]

1.32

[0.70,2.49]

1.35

[0.84,2.17]

1.08

[0.83,1.41]

0.98

[0.61,1.57]

0.79

[0.25,2.54]

0.94

[0.27,3.35]

1

[0.22,4.52]

0.83

[0.51,1.36]

0.86

[0.58,1.26]

0.82

[0.53,1.29]

0.85

[0.53,1.37]

0.95

[0.72,1.26]

0.87

[0.55,1.38]

0.81

[0.50,1.30]

1.05

[0.75,1.47]

1.33

[0.72,2.45]
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Appendex C.1 Continued Covariate Balance From Inverse Probability Propensity Score Weights
Combination of Step 4 and
Combination of Step 4 and
Step 8
Step 9
Step Exposure
Mother did not report that her
prenatal provider preferred
breastfeeding on the prenatal
questionnaire
(Not exposed to Step 3)
0.97 [0.70,1.34]
0.79 [0.54,1.16]
Mother not able to breastfeed
within 1 to 2 hours after birth
(Not exposed to Step 4)
Infant supplemented and/or Mother
exposed to formula advertising
(Not exposed to Step 6)
1.3 [0.75,2.24]
0.67 [0.24,1.89]
Mother-infant dyad did not room-in
(Not exposed to Step 7)
1.12 [0.82,1.54]
0.99 [0.68,1.44]
Infant not fed according to hunger
cues
(Not exposed to Step 8)
1.16 [0.75,1.78]
Infant provided pacifier during the
hospital stay
(Not exposed to Step 9)
1.16 [0.83,1.60]
Mother not provided information
about breastfeeding support
(Not exposed to Step 10)
0.83 [0.60,1.14]
0.8 [0.56,1.14]

Combination of Step 4 and
Step 10

0.99

[0.54,1.84]

1.11

[0.43,2.92]

1.11

[0.62,1.97]

1

[0.53,1.88]

0.76

[0.42,1.36]

Combination of Step 4 and
Step 8
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Mother's Characteristics
Demographics
Mother's age
Number of people in household
Other babies respondent had
Number of Biological Children
Population Density
Respondent lives in non
metropolitan service area
Respondent lives in Central City
<0.5 million people
Respondent lives in NonCentral
City <0.5 million people
Respondent lives in Central City
0.5 to 2 million people
Respondent lives in NonCentral
City 0.5 to 2 million people
Respondent lives in Central City 2
million people Plus
Respondent lives in NonCentral
City 2 million people Plus
Region of Country
New England
Midatlantic
East North Central
West North Central
South Atlantic
East South Central
West South Central
Mountain
Pacific

0
0.03
-0.02
-0.02

[-0.378,2.483]
[-0.854,1.325]
[-0.788,1.136]
[-0.788,1.136]

Combination of Step 4 and
Step 9

0.03
-0.04
-0.07
-0.07

[-0.466,3.869]
[-0.791,1.075]
[-0.746,1.002]
[-0.746,1.002]

Combination of Step 4 and
Step 10

-0.01
-0.03
-0.03
-0.03

[-0.273,3.221]
[-0.678,1.275]
[-0.692,1.262]
[-0.692,1.262]

1.07

[0.65,1.75]

0.9

[0.59,1.37]

1.02

[0.54,1.93]

0.96

[0.62,1.50]

0.95

[0.61,1.50]

0.95

[0.46,1.96]

0.84

[0.55,1.27]

0.85

[0.53,1.37]

0.65

[0.33,1.26]

0.97

[0.57,1.65]

0.81

[0.50,1.32]

0.99

[0.43,2.27]

1.17

[0.72,1.92]

1.33

[0.59,3.02]

0.7

[0.33,1.47]

0.9

[0.58,1.38]

0.93

[0.53,1.65]

0.98

[0.43,2.24]

1.02

[0.72,1.45]

1.12

[0.72,1.74]

1.45

[0.70,3.02]

1.39
1
0.96
0.86
1.01
0.95
1.05
0.92
1.05

[0.54,3.57]
[0.62,1.63]
[0.66,1.41]
[0.54,1.35]
[0.66,1.55]
[0.44,2.05]
[0.65,1.71]
[0.55,1.53]
[0.62,1.79]

2.04
1.34
0.91
1.03
0.98
0.65
0.93
0.91
0.75

[0.47,8.92]
[0.68,2.65]
[0.61,1.35]
[0.62,1.69]
[0.62,1.56]
[0.35,1.23]
[0.61,1.43]
[0.54,1.55]
[0.46,1.22]

0.45
0.81
0.79
0.94
1.13
0.82
0.96
0.88
1.9

[0.11,1.91]
[0.42,1.57]
[0.41,1.53]
[0.41,2.17]
[0.52,2.45]
[0.36,1.89]
[0.55,1.69]
[0.38,2.04]
[0.69,5.26]

Combination of Step 4 and
Step 8
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Marital Status
Married
Divorced
Separated
Never Married
Race / Ethnicity
White
Black
Asian
Latina / Hispanic
Other
Respondent's Health
Average daily cigarettes smoked
Obese
Educaitonal Attainment
Highschool graduate or less
1 to 3 years of college
College graduate
Post Graduate
Employment Status / Income
Household Income
Mother's pay is less than half of
family income
Mother's pay is half of family
income
Mother's pay is more than half of
family income
Resp worked in the past year
Works for someone else full time
Temporarility unemployed

Combination of Step 4 and
Step 9

Combination of Step 4 and
Step 10

0.88
0.81
1
1.18

[0.58,1.32]
[0.31,2.13]
[0.23,4.27]
[0.75,1.86]

0.91
1.02
0.43
1.11

[0.60,1.37]
[0.38,2.72]
[0.10,1.98]
[0.71,1.74]

0.9
0.53
0.28
1.18

[0.47,1.72]
[0.15,1.83]
[0.06,1.32]
[0.58,2.37]

1.05
1.08
0.89
0.93
0.88

[0.74,1.50]
[0.59,1.97]
[0.45,1.77]
[0.56,1.55]
[0.31,2.51]

0.96
0.95
0.86
1.22
0.9

[0.62,1.47]
[0.53,1.72]
[0.40,1.84]
[0.65,2.30]
[0.30,2.67]

0.78
1.01
1.25
1.51
0.72

[0.44,1.38]
[0.43,2.35]
[0.53,2.95]
[0.68,3.35]
[0.23,2.32]

0.01
0.99

[-0.629,1.822]
[0.69,1.41]

0.01
0.81

[-0.687,1.552]
[0.56,1.16]

0.01
0.63

[-0.559,2.067]
[0.36,1.10]

1.08
0.95
1.1
0.8

[0.69,1.68]
[0.69,1.32]
[0.78,1.55]
[0.51,1.26]

0.86
0.9
1.24
0.95

[0.58,1.28]
[0.62,1.31]
[0.79,1.93]
[0.41,2.25]

0.9
1.26
0.88
0.84

[0.46,1.76]
[0.68,2.30]
[0.48,1.61]
[0.41,1.70]

[-0.357,2.030]

0.04

[-0.636,3.622]

0.93

[0.67,1.29]

0.74

[0.52,1.06]

0.95

[0.52,1.76]

0.99

[0.68,1.44]

1.43

[0.74,2.75]

0.9

[0.48,1.69]

0.88
0.87
1
0.94

[0.59,1.33]
[0.61,1.24]
[0.73,1.36]
[0.55,1.60]

0.92
0.94
1.23
1.11

[0.59,1.43]
[0.62,1.42]
[0.80,1.89]
[0.60,2.05]

1.08
1.01
0.97
1.13

[0.57,2.03]
[0.51,2.03]
[0.56,1.68]
[0.49,2.64]

-0.02

-0.03

[-0.220,2.462]
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Self Employed
Works for someone else part time
only
Disabled student, etc., and not
employed
Full time homemaker
Work not at all supportive of
breastfeeding in the workplace
Work not too supportive of
breastfeeding in the workplace
Work somewhat supportive of
breastfeeding in the workplace
Work very supportive of
breastfeeding in the workplace
Previous Experience with Breastfeeding
Mother did not have any previous
children to breastfeed
Months mother breastfed previous
children
Mother knows that she breastfed as
a child
Mother did not breastfed as a child
Mother knows that dad breastfed as
a child
Mother knows dad did not
breastfed as a child
Mother knows the
recommendations for breastfeeding
duration

Combination of Step 4 and
Step 8
0.95 [0.54,1.68]

Combination of Step 4 and
Step 9
0.92 [0.48,1.78]

Combination of Step 4 and
Step 10
0.42 [0.17,1.03]

0.78

[0.49,1.25]

0.74

[0.46,1.17]

0.85

[0.41,1.78]

1.32
1.32

[0.47,3.72]
[0.47,3.72]

1.15
1.15

[0.43,3.07]
[0.43,3.07]

1.25
1.25

[0.31,5.05]
[0.31,5.05]

0.76

[0.42,1.38]

0.8

[0.42,1.53]

0.74

[0.31,1.76]

0.9

[0.49,1.63]

1.06

[0.59,1.91]

0.46

[0.20,1.07]

1.06

[0.74,1.53]

0.95

[0.65,1.38]

0.95

[0.53,1.68]

0.83

[0.58,1.19]

0.97

[0.49,1.90]

1.24

[0.62,2.51]

1.13

[0.80,1.58]

1.13

[0.77,1.66]

1.03

[0.58,1.81]

[-0.541,1.852]

0.05

[-0.535,3.379]

-0.04

[-0.514,1.231]

0

1.03
0.97

[0.75,1.41]
[0.70,1.35]

0.77
1.29

[0.53,1.14]
[0.86,1.94]

1.42
0.73

[0.83,2.43]
[0.43,1.24]

1.02

[0.73,1.42]

0.85

[0.59,1.23]

0.78

[0.45,1.36]

0.96

[0.68,1.35]

1.08

[0.69,1.69]

1.41

[0.74,2.69]

1

[0.73,1.38]

1.01

[0.68,1.50]

1.14

[0.63,2.03]

Combination of Step 4 and
Step 8
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Mother's Attitude Towards Breastfeeding
Agreement with statement "Infant
formula is as good as breast milk"
Agreement with statement "Ear
infections less likely in a breastfed
baby"
Agreement with statement
"Respiratory illness less likely in
breastfed baby"
Agreement with statement
"Diarrhea is less likely in a
breastfed baby"
Agreement with statement "Babies
should be exclusively breastfed for
the first six months
Agreement with statement "Obesity
is less likely in a breastfed baby"
Prenatal Breastfeeding and Work
Intentions
Resp plans to only breastfeed first
few weeks
Resp plans to only Formula feed
first few weeks
Resp plans to Mixfeed first few
weeks
Resp doesn't know how she will
feed during the first few weeks
Resp does not know when she will
feed something other than breast
milk
Age of infant when mother expects
to feed food besides breast milk
Age of infant when mother expects
to completely stop breastfeeding

Combination of Step 4 and
Step 9

Combination of Step 4 and
Step 10

0

[-0.853,1.186]

0.02

[-0.891,1.241]

-0.03

[-0.748,1.164]

-0.02

[-0.810,1.116]

-0.02

[-0.817,1.115]

-0.08

[-0.608,1.158]

-0.01

[-0.842,1.123]

-0.01

[-0.851,1.147]

-0.04

[-0.764,1.114]

0

[-0.843,1.170]

-0.01

[-0.844,1.149]

-0.01

[-0.803,1.200]

-0.02

[-0.820,1.135]

-0.06

[-0.693,1.107]

-0.03

[-0.721,1.208]

-0.02

[-0.803,1.161]

-0.03

[-0.805,1.098]

0.05

[-0.803,1.534]

0.88

[0.64,1.21]

1.04

[0.74,1.48]

1.2

[0.73,1.96]

1.22

[0.53,2.78]

1.13

[0.49,2.59]

0.84

[0.35,2.04]

1.16

[0.83,1.63]

0.95

[0.67,1.36]

0.9

[0.54,1.50]

0.89

[0.45,1.74]

0.94

[0.45,1.95]

0.54

[0.19,1.57]

0.89

[0.45,1.74]

0.94

[0.45,1.95]

0.54

[0.19,1.57]

-0.04

[-0.662,1.139]

0.02

[-0.760,1.582]

0.02

[-0.747,1.513]

-0.04

[-0.295,1.387]

-0.06

[-0.244,1.134]

0.01

[-0.423,2.928]
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Combination of Step 4 and
Step 8
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Not at all confident meet
breastfeeding intentions
Not confident meet breastfeeding
intentions
Confident meet breastfeeding
intentions
Very confident meet breastfeeding
intentions
Mother plans to return to work
fewer than 4 weeks after birth
Mother plans to return to work
between 4 to 6 weeks after birth
Mother plans to return to work
between 7 to 9 weeks after birth
Mother plans to return to work
between 10 to 12 weeks after birth
Mother plans to return to work
between 13 to 16 weeks after birth
Mother plans to return to work
between 17 to 20 weeks after birth
Mother plans to return to work
between 21 to 30 weeks after birth
Mother plans to return to work
more than 30 weeks after birth

Combination of Step 4 and
Step 9

Combination of Step 4 and
Step 10

0.95

[0.35,2.60]

0.8

[0.31,2.07]

0.55

[0.15,2.03]

1.32

[0.61,2.87]

1.05

[0.57,1.90]

0.74

[0.36,1.53]

1.04

[0.74,1.46]

1.05

[0.69,1.59]

1.81

[0.96,3.40]

0.81

[0.57,1.14]

1.02

[0.65,1.61]

0.76

[0.44,1.30]

0.84

[0.45,1.54]

0.88

[0.47,1.64]

2.35

[0.66,8.31]

0.96

[0.60,1.52]

0.87

[0.56,1.35]

0.92

[0.46,1.88]

1.04

[0.70,1.56]

0.9

[0.59,1.38]

1.07

[0.53,2.14]

1

[0.64,1.55]

0.89

[0.55,1.42]

0.8

[0.41,1.53]

0.97

[0.58,1.65]

1.71

[0.58,5.05]

0.69

[0.28,1.69]

0.97

[0.28,3.35]

1.32

[0.28,6.18]

1.11

[0.18,6.82]

0.67

[0.30,1.51]

0.9

[0.36,2.29]

0.77

[0.25,2.44]

0.85

[0.37,1.97]

0.85

[0.37,1.98]

1.3

[0.33,5.07]

Combination of Step 4 and
Step 8
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Mother's Community Support for
Breastfeeding
All of the respondent's friends with
children have breastfed
Baby's father thinks the baby
should ONLY be breastfed
Baby's father thinks the baby
should ONLY be formula fed
Baby's father thinks the baby
should be BOTH breast and
formula fed
Baby's maternal grandmother
thinks the baby should ONLY be
breastfed
Baby's maternal grandmother
thinks the baby should ONLY be
Formula Fed
Baby's maternal grandmother
thinks the baby should be both
Formula and Breastfed
Baby's paternal grandmother thinks
the baby should ONLY be
breastfed
Baby's paternal grandmother thinks
the baby should ONLY be Formula
Fed
Baby's paternal grandmother thinks
the baby should be both Formula
and Breastfed
Respondent lived in area with a
national breastfeeding campaign

Combination of Step 4 and
Step 9

Combination of Step 4 and
Step 10

0.82

[0.50,1.33]

0.85

[0.51,1.39]

0.64

[0.34,1.21]

1.05

[0.77,1.43]

1.14

[0.81,1.62]

1.21

[0.72,2.03]

1.03

[0.39,2.68]

0.94

[0.38,2.36]

2.11

[0.44,10.08]

1.02

[0.71,1.46]

0.93

[0.64,1.37]

0.76

[0.44,1.32]

1.07

[0.77,1.49]

1.31

[0.88,1.94]

1.42

[0.80,2.52]

0.93

[0.51,1.71]

1.01

[0.55,1.87]

0.5

[0.12,2.02]

0.94

[0.64,1.37]

0.85

[0.58,1.25]

0.96

[0.53,1.73]

0.99

[0.68,1.43]

1.08

[0.70,1.67]

0.99

[0.55,1.79]

1.27

[0.41,3.95]

1.04

[0.43,2.49]

0.37

[0.08,1.61]

0.89

[0.57,1.41]

0.85

[0.56,1.31]

1

[0.51,1.98]

1.1

[0.72,1.69]

0.88

[0.56,1.37]

1.34

[0.69,2.58]

Combination of Step 4 and
Step 8
WIC Status
Mother is enrolled in WIC
Child is enrolled in WIC
Baby Characteristics
Baby is a boy
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Healthcare Characteristics
Mother has health insurance or
healthcare plan
Prenatal Care
Obstetrician gives prenatal care
Family physician gives prenatal
care
Certified nurse midwife gives
prenatal care
Other provider gives prenatal care
Birth Attendant
Obstetrician
Family physician
Certified nurse midwife
Other provider
Type of Delivery
Vaginal Not Induced
Vaginal Induced
Planned CS
Unplanned CS

Combination of Step 4 and
Step 9

Combination of Step 4 and
Step 10

1.11
1.19
0.97

[0.76,1.62]
[0.71,1.98]
[0.71,1.34]

0.85
0.83
1.16

[0.59,1.23]
[0.54,1.28]
[0.78,1.72]

0.86
0.81
0.9

[0.49,1.51]
[0.42,1.55]
[0.51,1.61]

1.57

[0.81,3.06]

1.26

[0.57,2.82]

0.83

[0.23,2.97]

1.34

[0.83,2.17]

1.37

[0.89,2.10]

0.56

[0.23,1.38]

0.72

[0.44,1.19]

0.76

[0.45,1.30]

2.25

[0.65,7.75]

0.8
0.77

[0.46,1.40]
[0.28,2.10]

0.83
0.66

[0.47,1.45]
[0.21,2.15]

0.75
1.06

[0.32,1.77]
[0.22,5.11]

1.35
0.76
0.77
0.86

[0.87,2.10]
[0.42,1.37]
[0.41,1.45]
[0.19,4.01]

1.33
0.76
0.79
0.87

[0.87,2.04]
[0.44,1.32]
[0.45,1.40]
[0.24,3.12]

0.83
1.8
0.58
0.48

[0.31,2.21]
[0.37,8.71]
[0.25,1.35]
[0.10,2.22]

0.8
1.06
1.24
1.05

[0.58,1.12]
[0.75,1.51]
[0.81,1.90]
[0.69,1.59]

1.12
0.91
0.91
1.07

[0.72,1.73]
[0.62,1.32]
[0.62,1.34]
[0.67,1.72]

0.64
1.33
1.33
0.88

[0.37,1.11]
[0.69,2.60]
[0.71,2.47]
[0.45,1.74]

Combination of Step 4 and
Step 8
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Pain Medication During Delivery
Reveived General Anesthesia
Spinal Epidural
Demerol / Stadol
Nitrious oxide
Pudendal Block
Other pain meds
No pain meds
Support During Labor
Relatives and friends present
during labor
Baby's father was present during
labor
Professional Labor Support was
present during labor
Medical Staff Members' and Providers'
Opinions About Infant Feeding
Mother's doctor favors
Breastfeeding only
Mother's doctor favors Formula
only
Mother's doctor favors Mixed
Feeding
Mother's doctor has no preference
for either method of feeding
Mother doesn't know her doctor's
preference for feeding

Combination of Step 4 and
Step 9

Combination of Step 4 and
Step 10

0.85
1.45
1.12
0.96
0.22
1.07
0.67

[0.33,2.21]
[0.97,2.17]
[0.69,1.82]
[0.33,2.78]
[0.03,1.67]
[0.64,1.78]
[0.41,1.11]

1.14
1.05
1.42
0.82
1.16
0.86
0.68

[0.43,2.99]
[0.58,1.91]
[0.63,3.19]
[0.27,2.53]
[0.20,6.65]
[0.56,1.33]
[0.43,1.10]

0.41
1.04
0.79
3.92
0.52
1.94
0.43

[0.08,2.05]
[0.42,2.60]
[0.46,1.36]
[0.54,28.19]
[0.10,2.60]
[0.69,5.48]
[0.18,1.06]

0.91

[0.66,1.25]

1.15

[0.75,1.75]

1.53

[0.84,2.78]

1.02

[0.58,1.81]

0.91

[0.49,1.67]

0.78

[0.35,1.73]

0.35

[0.09,1.32]

0.38

[0.12,1.19]

0.36

[0.08,1.55]

0.98

[0.69,1.38]

0.89

[0.60,1.30]

1.45

[0.77,2.71]

0.99

[0.17,5.64]

0.95

[0.16,5.56]

0.99

[0.62,1.59]

0.83

[0.52,1.34]

1.11

[0.54,2.31]

1.15

[0.81,1.63]

1.05

[0.69,1.60]

0.89

[0.51,1.55]

0.88

[0.62,1.24]

1.14

[0.69,1.89]

0.69

[0.40,1.19]

Combination of Step 4 and
Step 8
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Baby's doctor favors Breastfeeding
only
Baby's doctor favors Formula only
Baby's doctor favors Mixed
Feeding
Baby's doctor has no preference for
either method of feeding
Mother doesn't know Baby's
doctor's preference for feeding
Medical staff members favor
Breastfeeding only
Medical staff members favor
Formula only
Medical staff members favor
Mixed Feeding
Medical staff members have no
preference for either method of
feeding
Mother Doesn’t Know medical
staff members’ preference for
feeding

Combination of Step 4 and
Step 9

Combination of Step 4 and
Step 10

0.93
0.8

[0.68,1.29]
[0.23,2.79]

1.13
0.85

[0.77,1.67]
[0.25,2.82]

1.25
1.66

[0.71,2.19]
[0.21,13.09]

1.03

[0.71,1.50]

0.94

[0.63,1.41]

1.11

[0.59,2.11]

1.15

[0.77,1.71]

0.89

[0.61,1.30]

0.65

[0.37,1.13]

0.96

[0.62,1.48]

0.96

[0.62,1.47]

0.92

[0.49,1.71]

1

[0.73,1.39]

1.18

[0.80,1.74]

1.03

[0.56,1.89]

0.86

[0.25,2.99]

0.86

[0.25,2.99]

1.02

[0.26,4.07]

0.98

[0.67,1.44]

0.96

[0.64,1.43]

0.82

[0.47,1.43]

1.01

[0.70,1.47]

0.87

[0.61,1.26]

0.96

[0.55,1.68]

1

[0.63,1.58]

0.91

[0.60,1.38]

1.13

[0.62,2.04]
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Appendex C.1 Continued Covariate Balance From Inverse Probability Propensity Score Weights
Combination of Step 6 and
Combination of Step 6 and
Step 7
Step 8
Step Exposure
Mother did not report that her
prenatal provider preferred
breastfeeding on the prenatal
questionnaire
(Not exposed to Step 3)
0.96 [0.68,1.37]
1.02 [0.78,1.32]
Mother not able to breastfeed
within 1 to 2 hours after birth
(Not exposed to Step 4)
1.24 [0.84,1.83]
1.05 [0.80,1.37]
Infant supplemented and/or
Mother exposed to formula
advertising
(Not exposed to Step 6)
Mother-infant dyad did not
room-in
(Not exposed to Step 7)
1.05 [0.81,1.37]
Infant not fed according to
hunger cues
(Not exposed to Step 8)
1.05 [0.72,1.54]
Infant provided pacifier during
the hospital stay
(Not exposed to Step 9)
0.94 [0.65,1.37]
0.99 [0.76,1.29]
Mother not provided
information about breastfeeding
support
(Not exposed to Step 10)
1.24 [0.79,1.93]
1.02 [0.78,1.35]

Combination of Step 6 and
Step 9

1.03

[0.82,1.28]

0.97

[0.76,1.23]

1

[0.80,1.26]

0.99

[0.79,1.24]

1

[0.78,1.29]

Combination of Step 6 and
Step 7

358

Mother's Characteristics
Demographics
Mother's age
Number of people in household
Other babies respondent had
Number of Biological Children
Population Density
Respondent lives in non
metropolitan service area
Respondent lives in Central City
<0.5 million people
Respondent lives in NonCentral
City <0.5 million people
Respondent lives in Central City
0.5 to 2 million people
Respondent lives in NonCentral
City 0.5 to 2 million people
Respondent lives in Central City
2 million people Plus
Respondent lives in NonCentral
City 2 million people Plus
Region of Country
New England
Midatlantic
East North Central
West North Central
South Atlantic
East South Central
West South Central
Mountain
Pacific

-0.04
0.01
0
0

[-0.275,1.566]
[-0.820,1.263]
[-0.846,1.182]
[-0.846,1.182]

Combination of Step 6 and
Step 8

0
-0.01
0
0

Combination of Step 6 and
Step 9

[-0.508,1.952]
[-0.836,1.128]
[-0.860,1.143]
[-0.860,1.143]

0
0.01
0.01
0.01

[-0.548,1.741]
[-0.896,1.181]
[-0.894,1.177]
[-0.894,1.177]

1.49

[0.88,2.54]

0.98

[0.67,1.42]

0.97

[0.71,1.33]

0.78

[0.45,1.37]

1

[0.69,1.44]

0.94

[0.67,1.31]

0.95

[0.64,1.43]

0.94

[0.64,1.37]

0.95

[0.68,1.32]

0.93

[0.60,1.45]

0.95

[0.64,1.41]

0.98

[0.70,1.38]

1.06

[0.73,1.54]

1.06

[0.72,1.56]

1.13

[0.82,1.55]

0.8

[0.51,1.26]

1.16

[0.75,1.81]

1.01

[0.69,1.50]

0.92

[0.66,1.29]

0.98

[0.73,1.32]

1.03

[0.80,1.32]

0.51
1.19
1.03
1
0.86
1.16
1.07
1.1
1.13

[0.20,1.29]
[0.78,1.82]
[0.74,1.43]
[0.62,1.62]
[0.60,1.23]
[0.63,2.13]
[0.69,1.67]
[0.71,1.71]
[0.48,2.68]

0.92
1.04
1.03
1.07
1.02
0.94
0.98
0.88
1.06

[0.49,1.73]
[0.69,1.56]
[0.74,1.41]
[0.64,1.77]
[0.73,1.40]
[0.54,1.62]
[0.63,1.51]
[0.60,1.29]
[0.71,1.57]

0.83
1
1.01
1.03
0.99
1.01
0.96
1.07
1.03

[0.42,1.64]
[0.71,1.40]
[0.77,1.33]
[0.70,1.51]
[0.74,1.34]
[0.60,1.69]
[0.67,1.37]
[0.75,1.52]
[0.74,1.44]

Combination of Step 6 and
Step 7
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Marital Status
Married
Divorced
Separated
Never Married
Race / Ethnicity
White
Black
Asian
Latina / Hispanic
Other
Respondent's Health
Average daily cigarettes smoked
Obese
Educaitonal Attainment
Highschool graduate or less
1 to 3 years of college
College graduate
Post Graduate
Employment Status / Income
Household Income
Mother's pay is less than half of
family income
Mother's pay is half of family
income
Mother's pay is more than half
of family income
Resp worked in the past year
Works for someone else full
time
Temporarility unemployed

Combination of Step 6 and
Step 8

Combination of Step 6 and
Step 9

1
0.81
1.07
1.02

[0.69,1.43]
[0.36,1.83]
[0.29,4.03]
[0.70,1.49]

0.91
0.91
1.86
1.14

[0.65,1.26]
[0.43,1.95]
[0.58,5.89]
[0.78,1.66]

1.01
1.04
1.56
0.97

[0.74,1.38]
[0.52,2.11]
[0.52,4.72]
[0.68,1.37]

1.13
0.98
0.94
0.83
0.85

[0.78,1.63]
[0.55,1.74]
[0.49,1.84]
[0.48,1.44]
[0.37,1.93]

0.84
1.38
1.46
0.98
1.15

[0.60,1.17]
[0.68,2.83]
[0.76,2.80]
[0.63,1.54]
[0.51,2.63]

1.03
1.01
0.94
0.95
1.09

[0.76,1.39]
[0.58,1.76]
[0.49,1.80]
[0.61,1.48]
[0.48,2.48]

0.02
0.98

[-0.662,1.836]
[0.70,1.39]

[-0.695,1.355]
[0.72,1.37]

0
0.97

[-0.687,1.392]
[0.73,1.28]

1.35
0.97
0.98
0.72

[0.75,2.43]
[0.70,1.34]
[0.71,1.36]
[0.38,1.37]

[0.72,1.55]
[0.73,1.24]
[0.75,1.29]
[0.76,1.61]

1.05
0.99
0.97
1.03

[0.78,1.42]
[0.79,1.23]
[0.76,1.24]
[0.73,1.46]

-0.02

[-0.366,1.740]

-0.01
1
1.06
0.95
0.98
1.1
-0.01

[-0.507,1.776]

0

[-0.592,1.768]

1.03

[0.75,1.41]

0.97

[0.74,1.28]

0.99

[0.78,1.25]

1.1

[0.74,1.62]

1.09

[0.74,1.61]

1.1

[0.82,1.49]

0.78
0.9

[0.47,1.29]
[0.61,1.35]

0.99
1.03

[0.70,1.41]
[0.79,1.35]

0.88
0.99

[0.63,1.22]
[0.79,1.25]

1.02
1.19

[0.68,1.54]
[0.68,2.09]

1
1.19

[0.76,1.32]
[0.73,1.92]

1.01
1.03

[0.80,1.29]
[0.65,1.64]
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Self Employed
Works for someone else part
time only
Disabled student, etc., and not
employed
Full time homemaker
Work not at all supportive of
breastfeeding in the workplace
Work not too supportive of
breastfeeding in the workplace
Work somewhat supportive of
breastfeeding in the workplace
Work very supportive of
breastfeeding in the workplace
Previous Experience with
Breastfeeding
Mother did not have any
previous children to breastfeed
Months mother breastfed
previous children
Mother knows that she breastfed
as a child
Mother did not breastfed as a
child
Mother knows that dad breastfed
as a child
Mother knows dad did not
breastfed as a child
Mother knows the
recommendations for
breastfeeding duration

Combination of Step 6 and
Step 7
1.13 [0.63,2.01]

Combination of Step 6 and
Step 8
0.83 [0.49,1.39]

Combination of Step 6 and
Step 9
0.97 [0.62,1.53]

1

[0.69,1.45]

0.96

[0.66,1.39]

0.9

[0.65,1.25]

0.96
0.96

[0.40,2.29]
[0.40,2.29]

1.25
1.25

[0.66,2.34]
[0.66,2.34]

1.06
1.06

[0.61,1.87]
[0.61,1.87]

0.62

[0.20,1.90]

1.1

[0.58,2.09]

1.05

[0.61,1.82]

1.09

[0.66,1.79]

0.86

[0.53,1.39]

0.89

[0.53,1.51]

0.98

[0.69,1.41]

1.01

[0.71,1.44]

0.97

[0.74,1.28]

1.14

[0.80,1.63]

0.97

[0.70,1.36]

1.12

[0.85,1.47]

1.05

[0.75,1.47]

0.97

[0.72,1.29]

0.96

[0.74,1.23]

-0.02

[-0.601,1.312]

0

[-0.683,1.431]

0

[-0.726,1.391]

1.06

[0.76,1.48]

0.91

[0.71,1.19]

1.02

[0.82,1.28]

0.95

[0.68,1.31]

1.08

[0.83,1.41]

0.98

[0.78,1.22]

1.11

[0.77,1.60]

0.97

[0.75,1.25]

1

[0.80,1.26]

0.89

[0.63,1.27]

1.02

[0.77,1.35]

1.04

[0.82,1.31]

1.09

[0.77,1.54]

1.07

[0.83,1.39]

1.03

[0.82,1.28]

Combination of Step 6 and
Step 7
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Mother's Attitude Towards
Breastfeeding
Agreement with statement
"Infant formula is as good as
breast milk"
Agreement with statement "Ear
infections less likely in a
breastfed baby"
Agreement with statement
"Respiratory illness less likely in
breastfed baby"
Agreement with statement
"Diarrhea is less likely in a
breastfed baby"
Agreement with statement
"Babies should be exclusively
breastfed for the first six months
Agreement with statement
"Obesity is less likely in a
breastfed baby"
Prenatal Breastfeeding and Work
Intentions
Resp plans to only breastfeed
first few weeks
Resp plans to only Formula feed
first few weeks
Resp plans to Mixfeed first few
weeks
Resp doesn't know how she will
feed during the first few weeks
Resp does not know when she
will feed something other than
breast milk

Combination of Step 6 and
Step 8

Combination of Step 6 and
Step 9

0.05

[-0.882,1.400]

0.02

[-0.911,1.209]

0

[-0.877,1.123]

0.02

[-0.876,1.233]

0.01

[-0.900,1.180]

0

[-0.880,1.137]

0.02

[-0.878,1.223]

0.01

[-0.903,1.155]

0

[-0.889,1.114]

0.02

[-0.855,1.247]

0.02

[-0.901,1.183]

-0.01

[-0.873,1.086]

0.04

[-0.894,1.386]

0.01

[-0.871,1.180]

0

[-0.865,1.129]

-0.02

[-0.830,1.100]

0.01

[-0.888,1.187]

-0.01

[-0.869,1.110]

1.08

[0.78,1.51]

0.97

[0.74,1.29]

1.02

[0.79,1.32]

1.22

[0.52,2.86]

1.84

[0.66,5.17]

0.92

[0.33,2.54]

0.89

[0.63,1.27]

0.99

[0.73,1.33]

0.96

[0.73,1.27]

1.05

[0.53,2.09]

1.03

[0.53,2.01]

1.11

[0.59,2.10]

1.05

[0.53,2.09]

1.03

[0.53,2.01]

1.11

[0.59,2.10]

Combination of Step 6 and
Step 7
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Age of infant when mother
expects to feed food besides
breast milk
Age of infant when mother
expects to completely stop
breastfeeding
Not at all confident meet
breastfeeding intentions
Not confident meet
breastfeeding intentions
Confident meet breastfeeding
intentions
Very confident meet
breastfeeding intentions
Mother plans to return to work
fewer than 4 weeks after birth
Mother plans to return to work
between 4 to 6 weeks after birth
Mother plans to return to work
between 7 to 9 weeks after birth
Mother plans to return to work
between 10 to 12 weeks after
birth
Mother plans to return to work
between 13 to 16 weeks after
birth
Mother plans to return to work
between 17 to 20 weeks after
birth
Mother plans to return to work
between 21 to 30 weeks after
birth
Mother plans to return to work
more than 30 weeks after birth

Combination of Step 6 and
Step 8

Combination of Step 6 and
Step 9

0.05

[-0.801,1.810]

0

[-0.791,1.272]

0

[-0.804,1.224]

0.01

[-0.436,2.630]

-0.02

[-0.376,1.859]

-0.01

[-0.506,1.737]

0.99

[0.32,3.12]

0.98

[0.34,2.84]

1.16

[0.45,2.99]

0.97

[0.57,1.64]

1.05

[0.54,2.05]

1.03

[0.61,1.73]

0.88

[0.64,1.23]

0.95

[0.73,1.24]

1.01

[0.80,1.28]

1.08

[0.72,1.60]

0.94

[0.72,1.24]

1

[0.79,1.25]

1.03

[0.58,1.82]

1.05

[0.55,2.00]

1.02

[0.60,1.74]

0.85

[0.48,1.49]

1.07

[0.69,1.67]

1.07

[0.76,1.50]

1.14

[0.76,1.71]

0.95

[0.64,1.40]

0.92

[0.65,1.30]

0.87

[0.55,1.39]

1.12

[0.77,1.63]

1.09

[0.79,1.52]

1.08

[0.67,1.75]

0.81

[0.51,1.30]

1.02

[0.68,1.54]

0.81

[0.35,1.88]

1.36

[0.49,3.77]

0.89

[0.38,2.09]

1.06

[0.42,2.69]

0.89

[0.39,2.02]

0.9

[0.37,2.20]

0.97

[0.49,1.90]

1

[0.51,1.98]

1.01

[0.55,1.84]
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Combination of Step 6 and
Step 7
Mother's Community Support for Breastfeeding
All of the respondent's friends
with children have breastfed
0.83 [0.50,1.38]
Baby's father thinks the baby
should ONLY be breastfed
1.13 [0.80,1.61]
Baby's father thinks the baby
should ONLY be formula fed
0.87 [0.36,2.13]
Baby's father thinks the baby
should be BOTH breast and
formula fed
0.87 [0.59,1.28]
Baby's maternal grandmother
thinks the baby should ONLY
be breastfed
1.16 [0.81,1.65]
Baby's maternal grandmother
thinks the baby should ONLY
be Formula Fed
0.85 [0.49,1.49]
Baby's maternal grandmother
thinks the baby should be both
Formula and Breastfed
0.87 [0.60,1.28]
Baby's paternal grandmother
thinks the baby should ONLY
be breastfed
1.17 [0.76,1.78]
Baby's paternal grandmother
thinks the baby should ONLY
be Formula Fed
0.79 [0.39,1.57]
Baby's paternal grandmother
thinks the baby should be both
Formula and Breastfed
0.89 [0.57,1.39]
Respondent lived in area with a
national breastfeeding campaign
1.02 [0.67,1.55]

Combination of Step 6 and
Step 8

Combination of Step 6 and
Step 9

0.88

[0.57,1.36]

0.93

[0.63,1.37]

0.93

[0.71,1.21]

1.02

[0.81,1.29]

3.17

[0.92,10.92]

1

[0.36,2.78]

0.98

[0.71,1.34]

1.03

[0.78,1.37]

0.99

[0.76,1.29]

1.01

[0.81,1.27]

1.06

[0.62,1.82]

1.14

[0.66,1.99]

1

[0.71,1.39]

1.01

[0.75,1.35]

1.02

[0.78,1.33]

1.01

[0.80,1.29]

1.15

[0.54,2.42]

1.04

[0.54,2.01]

1.1

[0.70,1.72]

1

[0.72,1.39]

1.1

[0.74,1.65]

0.99

[0.72,1.36]

Combination of Step 6 and
Step 7
WIC Status
Mother is enrolled in WIC
Child is enrolled in WIC
Baby Characteristics
Baby is a boy
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Healthcare Characteristics
Mother has health insurance or
healthcare plan
Prenatal Care
Obstetrician gives prenatal care
Family physician gives prenatal
care
Certified nurse midwife gives
prenatal care
Other provider gives prenatal
care
Birth Attendant
Obstetrician
Family physician
Certified nurse midwife
Other provider
Type of Delivery
Vaginal Not Induced
Vaginal Induced
Planned CS
Unplanned CS

Combination of Step 6 and
Step 8

Combination of Step 6 and
Step 9

0.99
0.98
0.78

[0.71,1.38]
[0.65,1.48]
[0.56,1.09]

0.97
0.93
0.97

[0.73,1.30]
[0.65,1.34]
[0.75,1.26]

1.03
1.02
0.99

[0.79,1.33]
[0.74,1.40]
[0.79,1.23]

1.01

[0.46,2.25]

1.52

[0.75,3.05]

0.97

[0.57,1.64]

1

[0.67,1.49]

1

[0.67,1.49]

1.07

[0.79,1.46]

1.04

[0.66,1.63]

1.26

[0.71,2.22]

1.06

[0.71,1.59]

0.91

[0.57,1.46]

0.81

[0.54,1.22]

0.83

[0.57,1.22]

0.95

[0.36,2.50]

1.2

[0.42,3.42]

1.16

[0.48,2.80]

0.8
1.03
1.4
0.88

[0.46,1.40]
[0.64,1.65]
[0.62,3.14]
[0.29,2.74]

1
1.31
0.84
0.7

[0.70,1.44]
[0.73,2.35]
[0.54,1.30]
[0.23,2.15]

1.04
1.03
0.9
1.03

[0.79,1.38]
[0.68,1.57]
[0.63,1.29]
[0.31,3.49]

1.06
0.88
1.04
1.11

[0.72,1.55]
[0.61,1.26]
[0.72,1.49]
[0.71,1.72]

1.02
0.96
1.09
0.91

[0.78,1.33]
[0.74,1.26]
[0.75,1.57]
[0.60,1.38]

1.01
1.01
1
0.95

[0.80,1.26]
[0.80,1.28]
[0.75,1.34]
[0.63,1.43]

Combination of Step 6 and
Step 7
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Pain Medication During Delivery
Reveived General Anesthesia
Spinal Epidural
Demerol / Stadol
Nitrious oxide
Pudendal Block
Other pain meds
No pain meds
Support During Labor
Relatives and friends present
during labor
Baby's father was present
during labor
Professional Labor Support was
present during labor
Medical Staff Members' and
Providers' Opinions About Infant
Feeding
Mother's doctor favors
Breastfeeding only
Mother's doctor favors Formula
only
Mother's doctor favors Mixed
Feeding
Mother's doctor has no
preference for either method of
feeding
Mother doesn't know her
doctor's preference for feeding

Combination of Step 6 and
Step 8

Combination of Step 6 and
Step 9

1.58
0.86
1.03
0.95
1.16
1.11
1.23

[0.60,4.18]
[0.53,1.40]
[0.70,1.50]
[0.38,2.36]
[0.42,3.22]
[0.73,1.67]
[0.64,2.36]

0.96
1
0.9
1.49
1.14
1.06
1

[0.30,3.02]
[0.74,1.35]
[0.63,1.29]
[0.44,4.99]
[0.33,3.91]
[0.70,1.60]
[0.70,1.42]

1.2
1.03
0.92
1.14
1.03
0.99
1.01

[0.49,2.94]
[0.79,1.33]
[0.66,1.29]
[0.45,2.89]
[0.36,2.95]
[0.70,1.40]
[0.75,1.38]

1.14

[0.77,1.68]

0.86

[0.66,1.12]

0.96

[0.76,1.21]

1.01

[0.52,1.94]

0.75

[0.43,1.33]

0.96

[0.57,1.62]

0.68

[0.34,1.35]

0.95

[0.46,1.96]

1.05

[0.53,2.10]

1.21

[0.83,1.78]

0.98

[0.75,1.30]

0.97

[0.77,1.23]

1.69

[0.19,14.97]

1.22

[0.14,10.46]

0.76

[0.41,1.41]

0.98

[0.60,1.61]

0.87

[0.51,1.47]

0.84

[0.58,1.21]

1

[0.76,1.31]

1.06

[0.83,1.34]

1.04

[0.76,1.44]

1.01

[0.75,1.35]

1.02

[0.79,1.30]

Combination of Step 6 and
Step 7
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Baby's doctor favors
Breastfeeding only
Baby's doctor favors Formula
only
Baby's doctor favors Mixed
Feeding
Baby's doctor has no preference
for either method of feeding
Mother doesn't know Baby's
doctor's preference for feeding
Medical staff members favor
Breastfeeding only
Medical staff members favor
Formula only
Medical staff members favor
Mixed Feeding
Medical staff members have no
preference for either method of
feeding
Mother Doesn’t Know medical
staff members’ preference for
feeding

Combination of Step 6 and
Step 8

Combination of Step 6 and
Step 9

1.2

[0.85,1.69]

0.96

[0.74,1.24]

1

[0.80,1.25]

1.15

[0.33,4.04]

1.69

[0.50,5.75]

1.16

[0.33,4.06]

0.81

[0.51,1.27]

1.02

[0.69,1.51]

0.92

[0.63,1.34]

0.86

[0.56,1.31]

1

[0.74,1.36]

1.04

[0.80,1.36]

1.02

[0.71,1.47]

1.04

[0.75,1.45]

1.01

[0.76,1.35]

1.12

[0.79,1.59]

0.95

[0.73,1.23]

0.96

[0.76,1.19]

0.95

[0.29,3.16]

1.21

[0.37,3.96]

0.99

[0.28,3.50]

1.01

[0.69,1.50]

1.05

[0.74,1.49]

1.05

[0.75,1.47]

0.84

[0.55,1.29]

1.04

[0.78,1.40]

1.04

[0.80,1.35]

1.01

[0.72,1.41]

1

[0.72,1.40]

0.99

[0.74,1.32]
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Appendex C.1 Continued Covariate Balance From Inverse Probability Propensity Score Weights
Combination of Step 6
Combination of Step 7 and
and Step 10
Step 8
Step Exposure
Mother did not report that her
prenatal provider preferred
breastfeeding on the prenatal
questionnaire
(Not exposed to Step 3)
1.03 [0.78,1.35]
1 [0.78,1.29]
Mother not able to breastfeed
within 1 to 2 hours after birth
(Not exposed to Step 4)
0.98 [0.75,1.29]
1.15 [0.88,1.51]
Infant supplemented and/or Mother
exposed to formula advertising
(Not exposed to Step 6)
1.28 [0.79,2.06]
Mother-infant dyad did not room-in
(Not exposed to Step 7)
0.95 [0.72,1.24]
Infant not fed according to hunger
cues
(Not exposed to Step 8)
1.01 [0.77,1.33]
Infant provided pacifier during the
hospital stay
(Not exposed to Step 9)
0.94 [0.71,1.23]
1.11 [0.86,1.43]
Mother not provided information
about breastfeeding support
(Not exposed to Step 10)
1.03 [0.78,1.37]

Combination of Step 7 and
Step 9

1.15

[0.80,1.65]

1.01

[0.71,1.42]

0.74

[0.26,2.14]

1.16

[0.75,1.78]

0.91

[0.62,1.33]

Combination of Step 6
and Step 10
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Mother's Characteristics
Demographics
Mother's age
Number of people in household
Other babies respondent had
Number of Biological Children
Population Density
Respondent lives in non
metropolitan service area
Respondent lives in Central City
<0.5 million people
Respondent lives in NonCentral
City <0.5 million people
Respondent lives in Central City
0.5 to 2 million people
Respondent lives in NonCentral
City 0.5 to 2 million people
Respondent lives in Central City 2
million people Plus
Respondent lives in NonCentral
City 2 million people Plus
Region of Country
New England
Midatlantic
East North Central
West North Central
South Atlantic
East South Central
West South Central
Mountain
Pacific

0.02
0.01
0.01
0.01

[-0.596,2.700]
[-0.858,1.197]
[-0.865,1.207]
[-0.865,1.207]

1.06

[0.77,1.46]

0.98

Combination of Step 7 and
Step 8

-0.02
-0.02
-0.03
-0.03

Combination of Step 7 and
Step 9

[-0.437,1.611]
[-0.824,1.105]
[-0.826,1.077]
[-0.826,1.077]

0.05
0.04
0.06
0.06

[-0.409,6.577]
[-0.675,1.839]
[-0.703,1.887]
[-0.703,1.887]

1.02

[0.74,1.42]

0.95

[0.63,1.44]

[0.66,1.45]

1.13

[0.77,1.65]

0.93

[0.63,1.38]

0.94

[0.61,1.45]

1.04

[0.71,1.53]

1.51

[0.64,3.52]

0.95

[0.60,1.52]

0.96

[0.65,1.41]

0.79

[0.48,1.28]

0.9

[0.61,1.32]

1.01

[0.71,1.42]

1.04

[0.63,1.73]

1.29

[0.75,2.23]

1.01

[0.57,1.80]

0.98

[0.54,1.77]

0.96

[0.71,1.30]

0.91

[0.70,1.18]

0.91

[0.64,1.30]

1.03
1.02
0.88
1.11
0.93
1.07
0.95
1.02
1.15

[0.51,2.10]
[0.69,1.51]
[0.62,1.26]
[0.68,1.81]
[0.66,1.32]
[0.62,1.85]
[0.66,1.37]
[0.67,1.55]
[0.73,1.81]

0.97
1.13
1
1
0.93
1.12
1.04
0.95
0.94

[0.55,1.74]
[0.78,1.64]
[0.75,1.33]
[0.68,1.46]
[0.67,1.29]
[0.67,1.89]
[0.72,1.49]
[0.63,1.43]
[0.56,1.58]

0.78
1.22
0.87
1.01
1.29
0.87
1.09
0.95
0.77

[0.43,1.41]
[0.72,2.09]
[0.62,1.23]
[0.66,1.57]
[0.60,2.75]
[0.43,1.75]
[0.67,1.80]
[0.62,1.46]
[0.43,1.37]

Combination of Step 6
and Step 10
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Marital Status
Married
Divorced
Separated
Never Married
Race / Ethnicity
White
Black
Asian
Latina / Hispanic
Other
Respondent's Health
Average daily cigarettes smoked
Obese
Educaitonal Attainment
Highschool graduate or less
1 to 3 years of college
College graduate
Post Graduate
Employment Status / Income
Household Income
Mother's pay is less than half of
family income
Mother's pay is half of family
income
Mother's pay is more than half of
family income
Resp worked in the past year

Combination of Step 7 and
Step 8

Combination of Step 7 and
Step 9

0.98
1.09
0.94
1.02

[0.69,1.40]
[0.40,2.96]
[0.32,2.75]
[0.70,1.49]

1.09
0.91
1.15
0.9

[0.79,1.50]
[0.38,2.19]
[0.28,4.78]
[0.64,1.27]

1.03
1.32
0.83
0.92

[0.66,1.61]
[0.33,5.26]
[0.22,3.10]
[0.60,1.41]

0.94
0.93
1.19
1.09
0.99

[0.66,1.33]
[0.53,1.63]
[0.59,2.39]
[0.64,1.86]
[0.41,2.41]

1.04
0.9
1.07
0.95
1.04

[0.73,1.47]
[0.51,1.60]
[0.56,2.03]
[0.55,1.66]
[0.42,2.58]

1.06
0.9
1.08
0.99
0.7

[0.67,1.66]
[0.50,1.63]
[0.45,2.58]
[0.47,2.07]
[0.28,1.75]

0
0.98

[-0.756,1.374]
[0.72,1.33]

0
0.95

[-0.649,1.496]
[0.71,1.27]

0
0.84

[-0.653,1.517]
[0.60,1.19]

0.94
0.95
1.06
1.06

[0.67,1.33]
[0.73,1.25]
[0.79,1.43]
[0.70,1.61]

0.93
1
1.06
0.97

[0.66,1.29]
[0.78,1.30]
[0.81,1.38]
[0.68,1.38]

0.88
1.19
0.95
0.83

[0.59,1.32]
[0.80,1.79]
[0.67,1.35]
[0.55,1.25]

0

[-0.500,1.865]

-0.02

[-0.425,1.648]

-0.07

[-0.145,1.530]

1.01

[0.76,1.34]

0.92

[0.72,1.19]

0.98

[0.68,1.39]

0.89

[0.60,1.32]

1.19

[0.80,1.76]

1.02

[0.67,1.55]

1.06
0.96

[0.74,1.53]
[0.72,1.27]

0.95
1.04

[0.67,1.34]
[0.80,1.34]

0.84
0.91

[0.57,1.24]
[0.58,1.45]
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Works for someone else full time
Temporarility unemployed
Self Employed
Works for someone else part time
only
Disabled student, etc., and not
employed
Full time homemaker
Work not at all supportive of
breastfeeding in the workplace
Work not too supportive of
breastfeeding in the workplace
Work somewhat supportive of
breastfeeding in the workplace
Work very supportive of
breastfeeding in the workplace
Previous Experience with Breastfeeding
Mother did not have any previous
children to breastfeed
Months mother breastfed previous
children
Mother knows that she breastfed as a
child
Mother did not breastfed as a child
Mother knows that dad breastfed as
a child
Mother knows dad did not breastfed
as a child
Mother knows the recommendations
for breastfeeding duration

Combination of Step 6
and Step 10
0.94 [0.71,1.25]
0.99 [0.57,1.71]
1.1 [0.66,1.82]

Combination of Step 7 and
Step 8
1.04 [0.80,1.34]
0.92 [0.56,1.49]
0.99 [0.64,1.54]

Combination of Step 7 and
Step 9
0.87 [0.62,1.22]
0.8 [0.47,1.34]
1.06 [0.58,1.96]

0.95

[0.65,1.38]

0.92

[0.65,1.31]

1.02

[0.65,1.59]

0.98
0.98

[0.52,1.83]
[0.52,1.83]

1.15
1.15

[0.53,2.52]
[0.53,2.52]

1.11
1.11

[0.33,3.66]
[0.33,3.66]

1

[0.52,1.94]

1.07

[0.57,2.01]

1

[0.52,1.94]

0.93

[0.54,1.59]

0.98

[0.63,1.54]

0.98

[0.59,1.63]

0.9

[0.65,1.26]

1.02

[0.76,1.37]

0.99

[0.68,1.46]

1.05

[0.74,1.49]

0.9

[0.67,1.21]

1.08

[0.73,1.58]

1.04

[0.75,1.45]

1.06

[0.80,1.42]

1.04

[0.72,1.50]

[-0.700,1.444]

0.03

[-0.596,2.336]

0

[-0.655,1.566]

0

0.9
1.07

[0.69,1.18]
[0.81,1.41]

1.04
0.97

[0.81,1.33]
[0.76,1.24]

0.91
1.13

[0.62,1.32]
[0.76,1.68]

0.93

[0.70,1.22]

1.05

[0.81,1.36]

0.97

[0.67,1.39]

1.02

[0.77,1.35]

0.96

[0.75,1.24]

1.05

[0.67,1.65]

1.09

[0.83,1.42]

1.05

[0.82,1.35]

0.81

[0.57,1.16]

Combination of Step 6
and Step 10

371

Mother's Attitude Towards Breastfeeding
Agreement with statement "Infant
formula is as good as breast milk"
Agreement with statement "Ear
infections less likely in a breastfed
baby"
Agreement with statement
"Respiratory illness less likely in
breastfed baby"
Agreement with statement
"Diarrhea is less likely in a
breastfed baby"
Agreement with statement "Babies
should be exclusively breastfed for
the first six months
Agreement with statement "Obesity
is less likely in a breastfed baby"
Prenatal Breastfeeding and Work
Intentions
Resp plans to only breastfeed first
few weeks
Resp plans to only Formula feed
first few weeks
Resp plans to Mixfeed first few
weeks
Resp doesn't know how she will
feed during the first few weeks
Resp does not know when she will
feed something other than breast
milk
Age of infant when mother expects
to feed food besides breast milk
Age of infant when mother expects
to completely stop breastfeeding

Combination of Step 7 and
Step 8

Combination of Step 7 and
Step 9

-0.01

[-0.840,1.129]

0.01

[-0.888,1.194]

0.03

[-0.897,1.254]

-0.01

[-0.863,1.126]

-0.01

[-0.844,1.115]

0.03

[-0.886,1.283]

0.01

[-0.893,1.152]

-0.02

[-0.841,1.104]

0.04

[-0.895,1.287]

-0.01

[-0.851,1.118]

-0.01

[-0.850,1.125]

0.05

[-0.897,1.370]

0.01

[-0.875,1.197]

-0.02

[-0.819,1.106]

0.02

[-0.825,1.333]

-0.01

[-0.862,1.122]

-0.01

[-0.846,1.137]

0.03

[-0.834,1.374]

1.05

[0.79,1.39]

0.97

[0.74,1.27]

1.13

[0.81,1.59]

1.03

[0.46,2.30]

1

[0.40,2.47]

1.02

[0.46,2.30]

1

[0.74,1.35]

1.04

[0.78,1.38]

0.9

[0.63,1.27]

0.7

[0.34,1.43]

0.97

[0.52,1.82]

0.78

[0.39,1.57]

0.7

[0.34,1.43]

0.97

[0.52,1.82]

0.78

[0.39,1.57]

0.01

[-0.809,1.308]

-0.02

[-0.744,1.188]

0.03

[-0.782,1.639]

0.03

[-0.652,3.112]

-0.02

[-0.402,1.574]

-0.02

[-0.424,1.731]

Combination of Step 6
and Step 10
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Not at all confident meet
breastfeeding intentions
Not confident meet breastfeeding
intentions
Confident meet breastfeeding
intentions
Very confident meet breastfeeding
intentions
Mother plans to return to work
fewer than 4 weeks after birth
Mother plans to return to work
between 4 to 6 weeks after birth
Mother plans to return to work
between 7 to 9 weeks after birth
Mother plans to return to work
between 10 to 12 weeks after birth
Mother plans to return to work
between 13 to 16 weeks after birth
Mother plans to return to work
between 17 to 20 weeks after birth
Mother plans to return to work
between 21 to 30 weeks after birth
Mother plans to return to work
more than 30 weeks after birth

Combination of Step 7 and
Step 8

Combination of Step 7 and
Step 9

1.06

[0.38,2.97]

0.9

[0.35,2.29]

0.84

[0.29,2.43]

1.1

[0.60,2.05]

1.25

[0.70,2.23]

0.97

[0.53,1.76]

0.99

[0.73,1.35]

1.05

[0.81,1.36]

0.93

[0.65,1.33]

1.03

[0.78,1.36]

0.94

[0.72,1.23]

1.19

[0.78,1.81]

1.08

[0.59,1.99]

1.1

[0.64,1.90]

0.89

[0.51,1.57]

0.96

[0.65,1.42]

0.97

[0.67,1.39]

0.85

[0.57,1.26]

1.06

[0.70,1.60]

1.1

[0.77,1.58]

1.04

[0.68,1.59]

1.01

[0.63,1.63]

0.91

[0.65,1.29]

1.52

[0.69,3.32]

0.97

[0.55,1.72]

0.94

[0.61,1.45]

0.96

[0.56,1.64]

1.17

[0.44,3.15]

1

[0.39,2.53]

0.65

[0.24,1.78]

0.99

[0.42,2.32]

1

[0.39,2.57]

0.92

[0.37,2.26]

1

[0.46,2.15]

1.02

[0.51,2.05]

0.81

[0.40,1.66]

Combination of Step 6
and Step 10
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Mother's Community Support for
Breastfeeding
All of the respondent's friends with
children have breastfed
Baby's father thinks the baby
should ONLY be breastfed
Baby's father thinks the baby
should ONLY be formula fed
Baby's father thinks the baby
should be BOTH breast and
formula fed
Baby's maternal grandmother
thinks the baby should ONLY be
breastfed
Baby's maternal grandmother
thinks the baby should ONLY be
Formula Fed
Baby's maternal grandmother
thinks the baby should be both
Formula and Breastfed
Baby's paternal grandmother thinks
the baby should ONLY be
breastfed
Baby's paternal grandmother thinks
the baby should ONLY be Formula
Fed
Baby's paternal grandmother thinks
the baby should be both Formula
and Breastfed
Respondent lived in area with a
national breastfeeding campaign

Combination of Step 7 and
Step 8

Combination of Step 7 and
Step 9

0.96

[0.56,1.62]

1.13

[0.63,2.03]

0.89

[0.48,1.62]

1.08

[0.82,1.41]

0.95

[0.74,1.23]

0.85

[0.55,1.30]

1.35

[0.43,4.22]

0.93

[0.39,2.22]

0.89

[0.31,2.55]

0.94

[0.66,1.33]

1.03

[0.75,1.41]

0.92

[0.62,1.38]

1

[0.76,1.32]

0.96

[0.75,1.25]

0.87

[0.61,1.25]

0.93

[0.46,1.87]

1.02

[0.57,1.84]

0.84

[0.44,1.59]

0.91

[0.64,1.28]

1.02

[0.74,1.40]

0.83

[0.58,1.21]

1.1

[0.81,1.49]

0.97

[0.72,1.29]

0.94

[0.65,1.37]

1.09

[0.50,2.38]

0.98

[0.54,1.75]

0.74

[0.36,1.49]

0.88

[0.60,1.30]

0.95

[0.66,1.37]

0.9

[0.57,1.41]

1.04

[0.69,1.56]

0.97

[0.69,1.36]

0.87

[0.59,1.29]

Combination of Step 6
and Step 10
WIC Status
Mother is enrolled in WIC
Child is enrolled in WIC
Baby Characteristics
Baby is a boy
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Healthcare Characteristics
Mother has health insurance or
healthcare plan
Prenatal Care
Obstetrician gives prenatal care
Family physician gives prenatal
care
Certified nurse midwife gives
prenatal care
Other provider gives prenatal care
Birth Attendant
Obstetrician
Family physician
Certified nurse midwife
Other provider
Type of Delivery
Vaginal Not Induced
Vaginal Induced
Planned CS
Unplanned CS

Combination of Step 7 and
Step 8

Combination of Step 7 and
Step 9

0.96
0.96
0.99

[0.71,1.28]
[0.68,1.37]
[0.76,1.30]

0.93
1.01
1.01

[0.69,1.25]
[0.67,1.51]
[0.79,1.30]

1.34
1
1.13

[0.79,2.26]
[0.61,1.62]
[0.78,1.64]

1.06

[0.58,1.94]

1

[0.51,1.96]

1.07

[0.44,2.61]

1.16

[0.81,1.67]

1.2

[0.84,1.71]

1.15

[0.75,1.78]

0.92

[0.58,1.46]

0.9

[0.58,1.40]

0.85

[0.54,1.36]

0.99
0.88

[0.61,1.62]
[0.32,2.37]

0.8
0.77

[0.54,1.20]
[0.27,2.20]

1.02
0.81

[0.58,1.80]
[0.30,2.23]

1.03
0.98
1.02
0.52

[0.71,1.49]
[0.61,1.58]
[0.61,1.71]
[0.07,4.02]

1.08
0.85
0.97
1.26

[0.74,1.57]
[0.53,1.37]
[0.57,1.66]
[0.32,5.01]

1.13
0.89
0.92
0.83

[0.74,1.71]
[0.55,1.45]
[0.51,1.68]
[0.28,2.41]

0.96
1.06
0.96
1.01

[0.73,1.26]
[0.79,1.43]
[0.68,1.37]
[0.66,1.54]

0.95
1.1
0.95
0.99

[0.73,1.24]
[0.85,1.42]
[0.69,1.30]
[0.69,1.42]

0.79
1.34
0.94
0.95

[0.55,1.12]
[0.87,2.07]
[0.64,1.37]
[0.63,1.43]

Combination of Step 6
and Step 10
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Pain Medication During Delivery
Reveived General Anesthesia
Spinal Epidural
Demerol / Stadol
Nitrious oxide
Pudendal Block
Other pain meds
No pain meds
Support During Labor
Relatives and friends present
during labor
Baby's father was present during
labor
Professional Labor Support was
present during labor

Combination of Step 7 and
Step 8

Combination of Step 7 and
Step 9

0.63
1.03
0.93
0.98
1.05
1.13
0.94

[0.19,2.07]
[0.76,1.39]
[0.65,1.33]
[0.32,3.05]
[0.38,2.91]
[0.73,1.75]
[0.66,1.34]

0.95
1.04
1.01
0.85
1.01
1.07
0.89

[0.36,2.50]
[0.75,1.45]
[0.70,1.47]
[0.33,2.17]
[0.35,2.92]
[0.72,1.58]
[0.57,1.37]

0.91
1.26
0.98
0.94
1.02
0.85
0.73

[0.33,2.52]
[0.85,1.86]
[0.61,1.60]
[0.35,2.53]
[0.31,3.40]
[0.57,1.26]
[0.46,1.16]

1.11

[0.84,1.47]

1

[0.76,1.30]

1.25

[0.83,1.90]

0.94

[0.55,1.61]

1.18

[0.69,2.02]

1.11

[0.60,2.05]

1.19

[0.51,2.80]

0.8

[0.41,1.57]

0.58

[0.27,1.24]

Combination of Step 6
and Step 10
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Medical Staff Members' and Providers'
Opinions About Infant Feeding
Mother's doctor favors
Breastfeeding only
Mother's doctor favors Formula
only
Mother's doctor favors Mixed
Feeding
Mother's doctor has no preference
for either method of feeding
Mother doesn't know her doctor's
preference for feeding
Baby's doctor favors Breastfeeding
only
Baby's doctor favors Formula only
Baby's doctor favors Mixed
Feeding
Baby's doctor has no preference for
either method of feeding
Mother doesn't know Baby's
doctor's preference for feeding
Medical staff members favor
Breastfeeding only
Medical staff members favor
Formula only
Medical staff members favor
Mixed Feeding
Medical staff members have no
preference for either method of
feeding
Mother Doesn’t Know medical
staff members’ preference for
feeding

Combination of Step 7 and
Step 8

Combination of Step 7 and
Step 9

1.18

[0.89,1.57]

0.99

[0.75,1.30]

0.94

[0.66,1.35]

0.62

[0.07,5.41]

0.91

[0.10,8.18]

1.29

[0.22,7.49]

0.87

[0.53,1.42]

1.11

[0.67,1.83]

1.05

[0.56,1.96]

0.88

[0.66,1.18]

1.01

[0.78,1.31]

0.92

[0.64,1.32]

0.98

[0.73,1.31]

0.97

[0.74,1.27]

1.15

[0.69,1.89]

1.11
0.75

[0.85,1.46]
[0.20,2.85]

0.93
0.85

[0.73,1.20]
[0.23,3.17]

0.84
1.13

[0.58,1.21]
[0.35,3.66]

1.01

[0.69,1.46]

1.17

[0.76,1.81]

1.04

[0.66,1.62]

0.89

[0.63,1.25]

1.01

[0.76,1.35]

1

[0.66,1.50]

0.95

[0.68,1.32]

0.98

[0.71,1.36]

1.3

[0.66,2.57]

1.09

[0.83,1.43]

0.94

[0.73,1.20]

0.97

[0.67,1.41]

1.12

[0.28,4.55]

1.32

[0.30,5.71]

0.85

[0.24,3.08]

0.97

[0.68,1.40]

1.2

[0.79,1.82]

1.04

[0.67,1.60]

0.94

[0.69,1.29]

1.01

[0.76,1.34]

0.8

[0.57,1.13]

0.94

[0.69,1.28]

0.93

[0.69,1.26]

1.28

[0.66,2.48]
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Appendex C.1 Continued Covariate Balance From Inverse Probability Propensity Score Weights
Combination of Step 7
Combination of Step 8 and
and Step 10
Step 9
Step Exposure
Mother did not report that her
prenatal provider preferred
breastfeeding on the prenatal
questionnaire
(Not exposed to Step 3)
1.32 [0.76,2.31]
0.91 [0.68,1.21]
Mother not able to breastfeed
within 1 to 2 hours after birth
(Not exposed to Step 4)
1.15 [0.67,1.98]
1.13 [0.84,1.52]
Infant supplemented and/or Mother
exposed to formula advertising
(Not exposed to Step 6)
0.56 [0.17,1.82]
1 [0.51,1.96]
Mother-infant dyad did not room-in
(Not exposed to Step 7)
0.95 [0.73,1.25]
Infant not fed according to hunger
cues
(Not exposed to Step 8)
1.64 [0.86,3.10]
Infant provided pacifier during the
hospital stay
(Not exposed to Step 9)
1.18 [0.67,2.09]
Mother not provided information
about breastfeeding support
(Not exposed to Step 10)
0.99 [0.72,1.37]

Combination of Step 8 and
Step 10

0.9

[0.61,1.34]

0.96

[0.66,1.39]

1.77

[0.89,3.54]

1.01

[0.70,1.47]

0.97

[0.65,1.44]

Combination of Step 7
and Step 10
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Mother's Characteristics
Demographics
Mother's age
Number of people in household
Other babies respondent had
Number of Biological Children
Population Density
Respondent lives in non
metropolitan service area
Respondent lives in Central City
<0.5 million people
Respondent lives in NonCentral
City <0.5 million people
Respondent lives in Central City
0.5 to 2 million people
Respondent lives in NonCentral
City 0.5 to 2 million people
Respondent lives in Central City 2
million people Plus
Respondent lives in NonCentral
City 2 million people Plus

-0.01
-0.09
-0.06
-0.06

Combination of Step 8 and
Step 9

Combination of Step 8 and
Step 10

[-0.195,3.978]
[-0.612,1.055]
[-0.744,1.038]
[-0.744,1.038]

0.03
0.01
0.03
0.03

[-0.512,3.639]
[-0.873,1.209]
[-0.876,1.308]
[-0.876,1.308]

-0.01
0.08
0.07
0.07

[-0.399,2.145]
[-0.890,1.687]
[-0.882,1.577]
[-0.882,1.577]

1.13

[0.60,2.13]

1.07

[0.73,1.57]

1.01

[0.61,1.68]

1.13

[0.55,2.28]

0.93

[0.64,1.34]

0.85

[0.54,1.34]

1.1

[0.45,2.68]

1

[0.64,1.56]

0.93

[0.52,1.67]

0.87

[0.40,1.87]

0.96

[0.60,1.53]

0.91

[0.51,1.63]

1.35

[0.45,4.05]

1.25

[0.75,2.08]

1.24

[0.71,2.18]

0.88

[0.34,2.33]

0.84

[0.55,1.28]

1.31

[0.59,2.90]

0.72

[0.40,1.31]

0.94

[0.70,1.26]

0.9

[0.57,1.40]

Combination of Step 7
and Step 10
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Region of Country
New England
Midatlantic
East North Central
West North Central
South Atlantic
East South Central
West South Central
Mountain
Pacific
Marital Status
Married
Divorced
Separated
Never Married
Race / Ethnicity
White
Black
Asian
Latina / Hispanic
Other

Combination of Step 8 and
Step 9

Combination of Step 8 and
Step 10

0.8
2
0.74
1.58
1.06
1.05
0.86
0.72
0.56

[0.22,2.89]
[0.74,5.36]
[0.37,1.49]
[0.74,3.35]
[0.47,2.41]
[0.46,2.40]
[0.48,1.56]
[0.40,1.32]
[0.27,1.18]

0.96
1.05
0.88
1.27
0.94
1.4
0.91
0.91
0.99

[0.51,1.81]
[0.68,1.63]
[0.64,1.22]
[0.75,2.16]
[0.66,1.33]
[0.61,3.25]
[0.61,1.37]
[0.62,1.34]
[0.64,1.54]

1.76
0.89
1.07
0.8
0.8
1.16
1.02
1.04
0.99

[0.65,4.75]
[0.53,1.47]
[0.59,1.95]
[0.47,1.37]
[0.50,1.28]
[0.55,2.42]
[0.65,1.59]
[0.62,1.74]
[0.54,1.81]

0.73
3.71
1.19
0.9

[0.30,1.77]
[0.53,25.71]
[0.15,9.28]
[0.39,2.07]

0.97
0.89
1.08
1.06

[0.68,1.39]
[0.39,2.03]
[0.35,3.37]
[0.71,1.58]

0.87
0.66
0.69
1.28

[0.54,1.41]
[0.26,1.68]
[0.21,2.29]
[0.76,2.18]

1.4
0.63
0.86
0.74
0.77

[0.77,2.55]
[0.26,1.49]
[0.36,2.05]
[0.27,2.01]
[0.21,2.76]

1.05
0.93
0.89
1.03
0.84

[0.74,1.51]
[0.50,1.74]
[0.45,1.77]
[0.60,1.76]
[0.35,2.01]

0.88
1.7
1
0.87
0.97

[0.50,1.56]
[0.49,5.83]
[0.50,1.99]
[0.47,1.61]
[0.31,3.07]

Combination of Step 7
and Step 10
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Respondent's Health
Average daily cigarettes smoked
Obese
Educaitonal Attainment
Highschool graduate or less
1 to 3 years of college
College graduate
Post Graduate
Employment Status / Income
Household Income
Mother's pay is less than half of
family income
Mother's pay is half of family
income
Mother's pay is more than half of
family income
Resp worked in the past year
Works for someone else full time
Temporarility unemployed

-0.01
1.2

Combination of Step 8 and
Step 9

Combination of Step 8 and
Step 10

[-0.616,1.390]
[0.62,2.32]

0.04
1

[-0.597,2.948]
[0.73,1.37]

0
0.99

[-0.634,1.575]
[0.66,1.49]

0.68
1.15
1.11
0.88

[0.38,1.21]
[0.64,2.09]
[0.61,2.01]
[0.44,1.74]

1.07
1.05
0.94
0.92

[0.72,1.60]
[0.78,1.42]
[0.70,1.25]
[0.61,1.38]

1.18
1
0.85
1.1

[0.73,1.92]
[0.66,1.50]
[0.57,1.27]
[0.59,2.06]

0.01

[-0.245,4.672]

0.89

[0.51,1.56]

1.02

[0.75,1.39]

0.99

[0.65,1.53]

0.8

[0.34,1.89]

0.88

[0.62,1.25]

0.77

[0.46,1.29]

0.86
0.83
1.06
0.66

[0.42,1.75]
[0.45,1.53]
[0.60,1.89]
[0.30,1.49]

0.93
0.94
1.06
0.86

[0.64,1.35]
[0.70,1.27]
[0.78,1.44]
[0.54,1.38]

1.06
0.9
0.86
1.08

[0.63,1.76]
[0.60,1.34]
[0.59,1.28]
[0.53,2.19]

0

[-0.498,2.018]

-0.03

[-0.305,1.950]
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Self Employed
Works for someone else part time
only
Disabled student, etc., and not
employed
Full time homemaker
Work not at all supportive of
breastfeeding in the workplace
Work not too supportive of
breastfeeding in the workplace
Work somewhat supportive of
breastfeeding in the workplace
Work very supportive of
breastfeeding in the workplace
Previous Experience with Breastfeeding
Mother did not have any previous
children to breastfeed
Months mother breastfed previous
children
Mother knows that she breastfed as
a child
Mother did not breastfed as a child
Mother knows that dad breastfed as
a child
Mother knows dad did not
breastfed as a child
Mother knows the
recommendations for breastfeeding
duration

Combination of Step 7
and Step 10
1.16 [0.33,4.06]

Combination of Step 8 and
Step 9
0.83 [0.51,1.34]

Combination of Step 8 and
Step 10
1.23 [0.45,3.34]

0.76

[0.38,1.52]

0.82

[0.57,1.18]

0.91

[0.51,1.63]

3.02
3.02

[0.55,16.56]
[0.55,16.56]

0.84
0.84

[0.43,1.64]
[0.43,1.64]

1.14
1.14

[0.42,3.04]
[0.42,3.04]

0.52

[0.24,1.14]

1.26

[0.66,2.41]

0.71

[0.36,1.39]

0.47

[0.18,1.22]

0.93

[0.58,1.47]

1.27

[0.49,3.30]

0.73

[0.42,1.28]

0.85

[0.60,1.20]

0.83

[0.52,1.34]

1.63

[0.84,3.16]

0.79

[0.57,1.09]

0.9

[0.54,1.51]

0.75

[0.42,1.34]

0.91

[0.68,1.23]

0.91

[0.60,1.38]

0.05

[-0.619,2.617]

[-0.697,1.392]

0.04

[-0.752,2.145]

0.95
1.07

[0.54,1.67]
[0.61,1.88]

1.05
0.95

[0.79,1.39]
[0.72,1.25]

0.96
1.03

[0.65,1.42]
[0.70,1.53]

1.02

[0.56,1.87]

1.07

[0.80,1.44]

0.84

[0.56,1.25]

0.72

[0.42,1.22]

0.91

[0.69,1.21]

0.97

[0.65,1.45]

0.87

[0.50,1.51]

0.9

[0.68,1.19]

0.89

[0.60,1.32]

0

Combination of Step 7
and Step 10
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Mother's Attitude Towards Breastfeeding
Agreement with statement "Infant
formula is as good as breast milk"
Agreement with statement "Ear
infections less likely in a breastfed
baby"
Agreement with statement
"Respiratory illness less likely in
breastfed baby"
Agreement with statement
"Diarrhea is less likely in a
breastfed baby"
Agreement with statement "Babies
should be exclusively breastfed for
the first six months
Agreement with statement "Obesity
is less likely in a breastfed baby"
Prenatal Breastfeeding and Work
Intentions
Resp plans to only breastfeed first
few weeks
Resp plans to only Formula feed
first few weeks
Resp plans to Mixfeed first few
weeks
Resp doesn't know how she will
feed during the first few weeks
Resp does not know when she will
feed something other than breast
milk
Age of infant when mother expects
to feed food besides breast milk
Age of infant when mother expects
to completely stop breastfeeding

Combination of Step 8 and
Step 9

Combination of Step 8 and
Step 10

0.05

[-0.758,1.667]

0.04

[-0.918,1.322]

-0.02

[-0.766,1.186]

0

[-0.750,1.335]

-0.04

[-0.777,1.082]

0.02

[-0.847,1.258]

0.03

[-0.798,1.411]

-0.05

[-0.773,1.075]

0.04

[-0.895,1.297]

-0.02

[-0.681,1.328]

-0.04

[-0.780,1.076]

0

[-0.832,1.197]

-0.04

[-0.697,1.210]

-0.01

[-0.823,1.142]

0.01

[-0.810,1.285]

0

[-0.711,1.418]

-0.05

[-0.760,1.053]

0.02

[-0.844,1.273]

1.34

[0.77,2.34]

0.93

[0.68,1.28]

1.09

[0.74,1.60]

1.2

[0.45,3.20]

0.86

[0.33,2.21]

0.94

[0.40,2.21]

0.78

[0.43,1.41]

1.06

[0.76,1.47]

0.99

[0.66,1.49]

0.47

[0.11,1.96]

1.23

[0.55,2.76]

0.52

[0.19,1.37]

0.47

[0.11,1.96]

1.23

[0.55,2.76]

0.52

[0.19,1.37]

0.01

[-0.710,1.539]

-0.02

[-0.708,1.240]

0.02

[-0.784,1.499]

-0.03

[-0.285,1.922]

-0.04

[-0.288,1.339]

0.01

[-0.376,3.089]

Combination of Step 7
and Step 10
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Not at all confident meet
breastfeeding intentions
Not confident meet breastfeeding
intentions
Confident meet breastfeeding
intentions
Very confident meet breastfeeding
intentions
Mother plans to return to work
fewer than 4 weeks after birth
Mother plans to return to work
between 4 to 6 weeks after birth
Mother plans to return to work
between 7 to 9 weeks after birth
Mother plans to return to work
between 10 to 12 weeks after birth
Mother plans to return to work
between 13 to 16 weeks after birth
Mother plans to return to work
between 17 to 20 weeks after birth
Mother plans to return to work
between 21 to 30 weeks after birth
Mother plans to return to work
more than 30 weeks after birth

Combination of Step 8 and
Step 9

Combination of Step 8 and
Step 10

0.54

[0.15,2.00]

2.11

[0.49,9.04]

1.52

[0.44,5.26]

0.78

[0.29,2.15]

1.03

[0.53,1.97]

0.72

[0.32,1.65]

1.38

[0.73,2.63]

1.1

[0.80,1.52]

0.95

[0.62,1.46]

0.82

[0.46,1.46]

0.89

[0.67,1.19]

1

[0.67,1.48]

0.77

[0.31,1.88]

0.81

[0.47,1.38]

1.49

[0.54,4.12]

1.71

[0.76,3.82]

0.9

[0.63,1.29]

1.05

[0.52,2.12]

0.64

[0.34,1.19]

0.99

[0.69,1.41]

0.83

[0.51,1.36]

1.01

[0.47,2.16]

0.99

[0.65,1.52]

0.95

[0.52,1.71]

0.79

[0.23,2.71]

0.86

[0.52,1.41]

0.73

[0.35,1.51]

0.5

[0.14,1.75]

0.76

[0.28,2.09]

1.06

[0.31,3.61]

0.61

[0.19,1.95]

0.97

[0.41,2.31]

0.86

[0.31,2.33]

0.42

[0.12,1.43]

1.09

[0.52,2.28]

1.37

[0.41,4.56]

Combination of Step 7
and Step 10
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Mother's Community Support for
Breastfeeding
All of the respondent's friends with
children have breastfed
Baby's father thinks the baby
should ONLY be breastfed
Baby's father thinks the baby
should ONLY be formula fed
Baby's father thinks the baby
should be BOTH breast and
formula fed
Baby's maternal grandmother
thinks the baby should ONLY be
breastfed
Baby's maternal grandmother
thinks the baby should ONLY be
Formula Fed
Baby's maternal grandmother
thinks the baby should be both
Formula and Breastfed

Combination of Step 8 and
Step 9

Combination of Step 8 and
Step 10

0.8

[0.34,1.87]

0.9

[0.55,1.47]

0.59

[0.30,1.16]

1.49

[0.88,2.53]

0.99

[0.74,1.32]

1.02

[0.70,1.50]

0.69

[0.18,2.66]

0.79

[0.28,2.17]

1.3

[0.46,3.71]

0.7

[0.34,1.41]

1

[0.73,1.38]

0.94

[0.59,1.48]

0.82

[0.46,1.44]

0.98

[0.74,1.30]

1.11

[0.75,1.65]

0.4

[0.14,1.10]

0.87

[0.48,1.56]

1.43

[0.35,5.88]

1.22

[0.63,2.37]

1.11

[0.73,1.71]

0.81

[0.53,1.24]

Combination of Step 7
and Step 10
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Baby's paternal grandmother thinks
the baby should ONLY be
breastfed
Baby's paternal grandmother thinks
the baby should ONLY be Formula
Fed
Baby's paternal grandmother thinks
the baby should be both Formula
and Breastfed
Respondent lived in area with a
national breastfeeding campaign
WIC Status
Mother is enrolled in WIC
Child is enrolled in WIC
Baby Characteristics
Baby is a boy

Combination of Step 8 and
Step 9

Combination of Step 8 and
Step 10

1.44

[0.76,2.73]

0.98

[0.73,1.32]

0.9

[0.58,1.40]

0.61

[0.23,1.64]

0.98

[0.48,1.99]

0.73

[0.23,2.26]

0.79

[0.39,1.60]

1.17

[0.70,1.96]

0.94

[0.55,1.62]

0.97

[0.44,2.13]

0.97

[0.67,1.41]

0.94

[0.54,1.63]

0.64
0.81
0.97

[0.39,1.06]
[0.45,1.43]
[0.55,1.70]

0.96
0.95
0.9

[0.70,1.31]
[0.65,1.41]
[0.68,1.18]

1.11
1.03
1

[0.70,1.76]
[0.61,1.74]
[0.68,1.48]

Combination of Step 7
and Step 10
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Healthcare Characteristics
Mother has health insurance or
healthcare plan
Prenatal Care
Obstetrician gives prenatal care
Family physician gives prenatal
care
Certified nurse midwife gives
prenatal care
Other provider gives prenatal care
Birth Attendant
Obstetrician
Family physician
Certified nurse midwife
Other provider
Type of Delivery
Vaginal Not Induced
Vaginal Induced
Planned CS
Unplanned CS
Pain Medication During Delivery
Reveived General Anesthesia
Spinal Epidural
Demerol / Stadol
Nitrious oxide
Pudendal Block
Other pain meds
No pain meds

Combination of Step 8 and
Step 9

Combination of Step 8 and
Step 10

1.75

[0.68,4.48]

1.17

[0.65,2.10]

1.26

[0.64,2.50]

1.04

[0.43,2.52]

1.08

[0.74,1.57]

0.95

[0.55,1.66]

0.63

[0.32,1.25]

0.88

[0.56,1.36]

0.84

[0.40,1.75]

1.66
0.73

[0.55,5.05]
[0.17,3.20]

0.91
1.13

[0.60,1.38]
[0.42,3.02]

1.14
0.81

[0.61,2.10]
[0.28,2.33]

1.16
0.76
1.07

[0.51,2.64]
[0.38,1.49]
[0.33,3.42]

1.1
0.92
0.94
0.76

[0.77,1.56]
[0.56,1.49]
[0.59,1.50]
[0.24,2.38]

1.23
0.83
0.9

[0.71,2.12]
[0.39,1.77]
[0.43,1.88]

0.78
1.1
1.24
1.04

[0.43,1.40]
[0.58,2.08]
[0.65,2.37]
[0.49,2.21]

1.03
0.87
1.13
1.08

[0.77,1.37]
[0.65,1.15]
[0.73,1.73]
[0.66,1.75]

0.89
0.97
1.06
1.26

[0.60,1.34]
[0.63,1.49]
[0.66,1.71]
[0.74,2.15]

0.93
1.32
0.69
0.91
1.08
1.28
0.86

[0.24,3.66]
[0.69,2.51]
[0.38,1.26]
[0.26,3.16]
[0.24,4.77]
[0.57,2.89]
[0.39,1.93]

0.87
1.04
1.12
1.09
0.74
0.93
0.83

[0.36,2.06]
[0.75,1.46]
[0.73,1.71]
[0.43,2.77]
[0.25,2.25]
[0.62,1.38]
[0.56,1.25]

0.62
0.82
1.03
1.17
0.92
1.21
1.02

[0.20,1.95]
[0.50,1.36]
[0.54,1.98]
[0.28,4.82]
[0.30,2.87]
[0.60,2.45]
[0.59,1.75]

Combination of Step 7
and Step 10

387

Support During Labor
Relatives and friends present
during labor
Baby's father was present during
labor
Professional Labor Support was
present during labor
Medical Staff Members' and Providers'
Opinions About Infant Feeding
Mother's doctor favors
Breastfeeding only
Mother's doctor favors Formula
only
Mother's doctor favors Mixed
Feeding
Mother's doctor has no preference
for either method of feeding
Mother doesn't know her doctor's
preference for feeding
Baby's doctor favors Breastfeeding
only
Baby's doctor favors Formula only
Baby's doctor favors Mixed
Feeding
Baby's doctor has no preference for
either method of feeding

Combination of Step 8 and
Step 9

Combination of Step 8 and
Step 10

1.39

[0.77,2.51]

0.93

[0.69,1.23]

0.93

[0.64,1.36]

1.4

[0.54,3.63]

1.03

[0.61,1.73]

0.92

[0.43,1.96]

0.53

[0.15,1.85]

0.7

[0.34,1.45]

0.82

[0.31,2.20]

1.13

[0.64,2.00]

1.04

[0.77,1.42]

1.03

[0.69,1.54]

1.07

[0.12,9.35]

1.82

[0.21,15.71]

0.7

[0.08,6.08]

1.37

[0.52,3.62]

0.97

[0.60,1.57]

1.28

[0.54,3.03]

1.17

[0.60,2.30]

0.95

[0.71,1.27]

0.97

[0.62,1.51]

0.61

[0.36,1.03]

1

[0.73,1.39]

0.92

[0.62,1.36]

1.08
0.89

[0.61,1.92]
[0.19,4.16]

1.03
0.9

[0.78,1.37]
[0.28,2.90]

0.97
0.81

[0.66,1.43]
[0.22,3.05]

0.89

[0.48,1.64]

0.97

[0.66,1.42]

1.23

[0.65,2.30]

1.05

[0.43,2.56]

0.93

[0.67,1.29]

0.89

[0.53,1.49]

Combination of Step 7
and Step 10
Mother doesn't know Baby's
doctor's preference for feeding
Medical staff members favor
Breastfeeding only
Medical staff members favor
Formula only
Medical staff members favor
Mixed Feeding

Combination of Step 8 and
Step 9

Combination of Step 8 and
Step 10

0.9

[0.46,1.73]

1.06

[0.71,1.56]

1.03

[0.66,1.62]

1.11

[0.63,1.96]

1.04

[0.78,1.39]

0.83

[0.57,1.22]

0.81

[0.16,4.14]

0.81

[0.24,2.75]

0.93

[0.26,3.40]

1.09

[0.59,2.01]

1.01

[0.69,1.47]

1.45

[0.74,2.83]
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Appendex C.1 Continued Covariate Balance From Inverse Probability Propensity Score Weights
Combination of
Step 9 and Step 10
Step Exposure
Mother did not report that her prenatal provider
preferred breastfeeding on the prenatal
questionnaire
(Not exposed to Step 3)
1.15 [0.79,1.66]
Mother not able to breastfeed within 1 to 2
hours after birth
(Not exposed to Step 4)
1.07 [0.74,1.57]
Infant supplemented and/or Mother exposed to
formula advertising
(Not exposed to Step 6)
1.02 [0.47,2.22]
Mother-infant dyad did not room-in
(Not exposed to Step 7)
1.15 [0.79,1.67]
Infant not fed according to hunger cues
(Not exposed to Step 8)
1.05 [0.72,1.53]
Infant provided pacifier during the hospital stay
(Not exposed to Step 9)
Mother not provided information about
breastfeeding support
(Not exposed to Step 10)
Mother's Characteristics
Demographics
Mother's age
Number of people in household
Other babies respondent had
Number of Biological Children

-0.02
-0.03
-0.01
-0.01

[-0.372,1.917]
[-0.754,1.158]
[-0.803,1.189]
[-0.803,1.189]

Combination of
Step 9 and Step 10

390

Population Density
Respondent lives in non metropolitan service
area
Respondent lives in Central City <0.5 million
people
Respondent lives in NonCentral City <0.5
million people
Respondent lives in Central City 0.5 to 2
million people
Respondent lives in NonCentral City 0.5 to 2
million people
Respondent lives in Central City 2 million
people Plus
Respondent lives in NonCentral City 2 million
people Plus
Region of Country
New England
Midatlantic
East North Central
West North Central
South Atlantic
East South Central
West South Central
Mountain
Pacific

1.2

[0.77,1.86]

0.89

[0.55,1.44]

0.89

[0.51,1.55]

0.75

[0.41,1.37]

1.08

[0.61,1.91]

0.93

[0.48,1.80]

1.08

[0.68,1.71]

0.9
1.19
0.89
1.14
0.93
0.85
0.97
1.18
0.93

[0.39,2.12]
[0.62,2.28]
[0.53,1.50]
[0.60,2.18]
[0.57,1.53]
[0.46,1.59]
[0.62,1.53]
[0.69,2.03]
[0.53,1.66]

Combination of
Step 9 and Step 10

391

Marital Status
Married
Divorced
Separated
Never Married
Race / Ethnicity
White
Black
Asian
Latina / Hispanic
Other
Respondent's Health
Average daily cigarettes smoked
Obese
Educaitonal Attainment
Highschool graduate or less
1 to 3 years of college
College graduate
Post Graduate
Employment Status / Income
Household Income
Mother's pay is less than half of family income
Mother's pay is half of family income
Mother's pay is more than half of family
income
Resp worked in the past year
Works for someone else full time

1.07
1.27
0.94
0.86

[0.65,1.75]
[0.34,4.80]
[0.22,4.00]
[0.51,1.46]

0.96
0.78
1.24
1.14
0.86

[0.59,1.57]
[0.36,1.69]
[0.44,3.47]
[0.55,2.34]
[0.30,2.47]

0.03
0.98

[-0.710,1.895]
[0.64,1.49]

0.94
1.07
0.9
1.14

[0.59,1.50]
[0.73,1.56]
[0.61,1.35]
[0.59,2.22]

0
1
0.86

[-0.391,2.348]
[0.67,1.47]
[0.51,1.44]

1.16
1.02
1.06

[0.69,1.96]
[0.69,1.50]
[0.71,1.58]
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Temporarility unemployed
Self Employed
Works for someone else part time only
Disabled student, etc., and not employed
Full time homemaker
Work not at all supportive of breastfeeding in
the workplace
Work not too supportive of breastfeeding in the
workplace
Work somewhat supportive of breastfeeding in
the workplace
Work very supportive of breastfeeding in the
workplace
Previous Experience with Breastfeeding
Mother did not have any previous children to
breastfeed
Months mother breastfed previous children
Mother knows that she breastfed as a child
Mother did not breastfed as a child
Mother knows that dad breastfed as a child
Mother knows dad did not breastfed as a child
Mother knows the recommendations for
breastfeeding duration

Combination of
Step 9 and Step 10
0.93 [0.51,1.69]
0.9 [0.43,1.86]
0.94 [0.55,1.59]
1.29 [0.45,3.71]
1.29 [0.45,3.71]
1.07

[0.45,2.54]

0.84

[0.44,1.59]

1.31

[0.81,2.12]

0.96

[0.59,1.58]

0.92
0.04
0.97
1.03
1.04
0.96

[0.58,1.45]
[-0.670,2.207]
[0.67,1.42]
[0.71,1.50]
[0.70,1.53]
[0.66,1.39]

1.1

[0.76,1.60]

Combination of
Step 9 and Step 10

393

Mother's Attitude Towards Breastfeeding
Agreement with statement "Infant formula is as
good as breast milk"
Agreement with statement "Ear infections less
likely in a breastfed baby"
Agreement with statement "Respiratory illness
less likely in breastfed baby"
Agreement with statement "Diarrhea is less
likely in a breastfed baby"
Agreement with statement "Babies should be
exclusively breastfed for the first six months
Agreement with statement "Obesity is less
likely in a breastfed baby"
Prenatal Breastfeeding and Work Intentions
Resp plans to only breastfeed first few weeks
Resp plans to only Formula feed first few
weeks
Resp plans to Mixfeed first few weeks
Resp doesn't know how she will feed during the
first few weeks
Resp does not know when she will feed
something other than breast milk
Age of infant when mother expects to feed food
besides breast milk
Age of infant when mother expects to
completely stop breastfeeding

0

[-0.820,1.226]

-0.02

[-0.792,1.142]

-0.01

[-0.812,1.165]

-0.04

[-0.774,1.114]

-0.06

[-0.709,1.077]

-0.05

[-0.762,1.077]

0.96

[0.65,1.42]

1.04
1.07

[0.45,2.42]
[0.71,1.63]

0.82

[0.34,1.99]

0.82

[0.34,1.99]

-0.03

[-0.656,1.258]

-0.03

[-0.328,1.605]

Combination of
Step 9 and Step 10

394

Not at all confident meet breastfeeding
intentions
Not confident meet breastfeeding intentions
Confident meet breastfeeding intentions
Very confident meet breastfeeding intentions
Mother plans to return to work fewer than 4
weeks after birth
Mother plans to return to work between 4 to 6
weeks after birth
Mother plans to return to work between 7 to 9
weeks after birth
Mother plans to return to work between 10 to
12 weeks after birth
Mother plans to return to work between 13 to
16 weeks after birth
Mother plans to return to work between 17 to
20 weeks after birth
Mother plans to return to work between 21 to
30 weeks after birth
Mother plans to return to work more than 30
weeks after birth

0.65
1.46
1.09
0.87

[0.11,3.66]
[0.66,3.24]
[0.71,1.68]
[0.59,1.28]

0.81

[0.38,1.70]

0.9

[0.54,1.51]

1.31

[0.76,2.26]

0.78

[0.47,1.31]

1.05

[0.50,2.22]

1.85

[0.37,9.39]

1

[0.37,2.68]

0.64

[0.23,1.73]

Combination of
Step 9 and Step 10
Mother's Community Support for Breastfeeding
All of the respondent's friends with children
have breastfed
Baby's father thinks the baby should ONLY be
breastfed
Baby's father thinks the baby should ONLY be
formula fed
Baby's father thinks the baby should be BOTH
breast and formula fed
Baby's maternal grandmother thinks the baby
should ONLY be breastfed
Baby's maternal grandmother thinks the baby
should ONLY be Formula Fed
Baby's maternal grandmother thinks the baby
should be both Formula and Breastfed

1.03

[0.50,2.12]

1.07

[0.74,1.56]

0.72

[0.26,2.03]

0.92

[0.58,1.45]

0.96

[0.66,1.41]

1.03

[0.29,3.63]

1.04

[0.64,1.69]
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Combination of
Step 9 and Step 10
Baby's paternal grandmother thinks the baby
should ONLY be breastfed
Baby's paternal grandmother thinks the baby
should ONLY be Formula Fed
Baby's paternal grandmother thinks the baby
should be both Formula and Breastfed
Respondent lived in area with a national
breastfeeding campaign
WIC Status
Mother is enrolled in WIC
Child is enrolled in WIC
Baby Characteristics
Baby is a boy

396

Healthcare Characteristics
Mother has health insurance or healthcare plan
Prenatal Care
Obstetrician gives prenatal care
Family physician gives prenatal care
Certified nurse midwife gives prenatal care
Other provider gives prenatal care
Birth Attendant
Obstetrician
Family physician
Certified nurse midwife
Other provider

1.02

[0.67,1.56]

0.65

[0.23,1.83]

0.98

[0.58,1.68]

0.97

[0.51,1.84]

0.91
1.04
0.92

[0.64,1.31]
[0.67,1.62]
[0.63,1.32]

0.91

[0.30,2.73]

1.28
0.73
0.9
0.65

[0.78,2.09]
[0.41,1.29]
[0.49,1.67]
[0.21,2.00]

1.27
0.93
0.76
0.43

[0.81,1.98]
[0.53,1.63]
[0.40,1.45]
[0.06,3.32]

Combination of
Step 9 and Step 10

397

Type of Delivery
Vaginal Not Induced
Vaginal Induced
Planned CS
Unplanned CS
Pain Medication During Delivery
Reveived General Anesthesia
Spinal Epidural
Demerol / Stadol
Nitrious oxide
Pudendal Block
Other pain meds
No pain meds
Support During Labor
Relatives and friends present during labor
Baby's father was present during labor
Professional Labor Support was present during
labor

1.09
0.95
1.05
0.83

[0.74,1.61]
[0.64,1.40]
[0.64,1.70]
[0.50,1.37]

0.46
1.11
0.92
1.14
1.16
1.24
0.82

[0.15,1.38]
[0.73,1.70]
[0.55,1.55]
[0.33,3.88]
[0.35,3.83]
[0.66,2.34]
[0.52,1.30]

1.01
1.06

[0.69,1.46]
[0.55,2.02]

0.85

[0.29,2.54]

Combination of
Step 9 and Step 10
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Medical Staff Members' and Providers' Opinions
About Infant Feeding
Mother's doctor favors Breastfeeding only
Mother's doctor favors Formula only
Mother's doctor favors Mixed Feeding
Mother's doctor has no preference for either
method of feeding
Mother doesn't know her doctor's preference for
feeding
Baby's doctor favors Breastfeeding only
Baby's doctor favors Formula only
Baby's doctor favors Mixed Feeding
Baby's doctor has no preference for either
method of feeding
Mother doesn't know Baby's doctor's preference
for feeding
Medical staff members favor Breastfeeding
only
Medical staff members favor Formula only
Medical staff members favor Mixed Feeding

1.06

[0.72,1.56]

1.13

[0.56,2.28]

0.81

[0.53,1.24]

1.12
1.01
0.57
1.12

[0.74,1.69]
[0.70,1.47]
[0.07,4.47]
[0.68,1.87]

0.82

[0.49,1.35]

1.12

[0.68,1.86]

1.02
0.89
1.27
0.87
0.92

[0.70,1.48]
[0.26,3.08]
[0.74,2.19]
[0.55,1.38]
[0.63,1.35]

Appendex C.1 Continued Covariate Balance From Inverse Probability Propensity Score Weights
0 Stars
1 Star
(0 or 1 Steps)
(2 or 3 Steps)
Mother's Characteristics
Demographics
Mother's age
-0.04 [-0.186,2.448]
-0.03 [-0.311,1.564]
Number of people in
household
0.13 [-0.818,2.624]
-0.06 [-0.632,1.126]
Other babies respondent had
0.07 [-0.794,1.901]
-0.05 [-0.686,1.047]
Number of Biological Children
0.07 [-0.794,1.901]
-0.05 [-0.686,1.047]
Population Density
Respondent lives in non
metropolitan service area
0.69 [0.36,1.34]
1.22 [0.85,1.74]
Respondent lives in
metropolitan service area with
<0.5 million people
0.7 [0.35,1.42]
0.95 [0.63,1.44]
Respondent lives in
metropolitan service area with
0.5 million people to 2 million
people
1.81 [0.63,5.27]
0.76 [0.44,1.33]
Respondent lives in
metropolitan service area with
more than 2 million people
0.92 [0.46,1.84]
1.18 [0.83,1.67]
Region of Country
New England
0.71 [0.25,2.00]
1.18 [0.62,2.25]
Midatlantic
1.24 [0.59,2.62]
1.03 [0.67,1.58]
East North Central
0.91 [0.46,1.82]
1.19 [0.83,1.69]
West North Central
0.79 [0.32,1.95]
0.75 [0.39,1.43]
South Atlantic
0.56 [0.28,1.10]
1.1 [0.74,1.63]
East South Central
0.77 [0.31,1.94]
1.3 [0.77,2.20]
West South Central
0.88 [0.47,1.67]
1.32 [0.91,1.92]
Mountain
1.02 [0.41,2.54]
1.13 [0.71,1.80]
Pacific
2.1 [0.45,9.84]
0.58 [0.25,1.37]
Marital Status
Married
0.61 [0.18,2.10]
1.64 [0.87,3.08]
Divorced
1.64 [0.48,5.64]
0.61 [0.33,1.15]
Race / Ethnicity
White
1.6 [0.87,2.94]
0.82 [0.55,1.22]
Not White
0.62 [0.34,1.15]
1.22 [0.82,1.81]
Respondent's Health
Average daily cigarettes
smoked
0.29 [0.116,2666.1]
-0.11 [0.0331,2.654]
obesemetric
1.03 [0.50,2.11]
1.09 [0.76,1.58]
Educaitonal Attainment
Highschool graduate or less
1.78 [0.47,6.75]
0.64 [0.32,1.29]
1 to 3 years of college
0.83 [0.40,1.72]
1.03 [0.72,1.49]
College graduate
0.76 [0.40,1.43]
1.28 [0.93,1.77]
Post Graduate
0.91 [0.39,2.15]
1.16 [0.75,1.79]
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0 Stars
(0 or 1 Steps)
Employment Status / Income
Household Income
Resp worked in the past year
Mother's pay is less than half
of family income
Mother's pay is half or more of
family income
Work is supportive of
breastfeeding
Work is not supportive of
breastfeeding
Previous Experience with
Breastfeeding
Mother did not have any
previous children to breastfeed
Months mother breastfed
previous children
Mother knows that she
breastfed as a child
Mother knows the
recommendations for
breastfeeding duration
Mother's Attitude Towards
Breastfeeding
Agreement with statement
"Infant formula is as good as
breast milk"
Agreement with statement
"Ear infections less likely in a
breastfed baby"
Agreement with statement
"Respiratory illness less likely
in breastfed baby"
Agreement with statement
"Diarrhea is less likely in a
breastfed baby"
Agreement with statement
"Babies should be exclusively
breastfed for the first six
months
Agreement with statement
"Obesity is less likely in a
breastfed baby"

-0.14
0.56

1 Star
(2 or 3 Steps)

[0.0134,2.878]
[0.23,1.37]

0.07
1.16

[0.680,8.920]
[0.72,1.86]

0.8

[0.41,1.58]

1.19

[0.84,1.69]

0.65

[0.33,1.28]

0.97

[0.66,1.41]

0.83

[0.40,1.71]

1

[0.69,1.46]

1.21

[0.59,2.50]

1

[0.68,1.45]

0.93

[0.47,1.87]

1.14

[0.80,1.63]

0
1.42

[-0.504,1.976]
[0.66,3.05]

0
0.8

[-0.668,1.503]
[0.55,1.18]

-0.09

[-0.528,1.226]

0.05

[-0.912,1.400]

0.09

[-0.858,1.770]

-0.04

[-0.762,1.110]

0.08

[-0.832,1.726]

-0.04

[-0.758,1.100]

0.12

[-0.855,1.988]

-0.05

[-0.726,1.107]

0.06

[-0.682,2.016]

-0.02

[-0.725,1.234]

-0.05

[-0.712,1.101]

0

[-0.873,1.144]
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0 Stars
(0 or 1 Steps)
Prenatal Breastfeeding and
Work Intentions
Age of infant when mother
expects to feed food besides
breast milk
Age of infant when mother
expects to completely stop
breastfeeding
Confident able to meet
breastfeeding intentions (as
compared with not confident)
Mother plans to return to work
fewer than 4 weeks after birth
Mother plans to return to work
between 4 to 9 weeks after
birth
Mother plans to return to work
between 10 to 16 weeks after
birth
Mother plans to return to work
at 17 weeks after birth or later
Mother's Community Support for
Breastfeeding
All of the respondent's friends
with children have breastfed
Baby's father thinks the baby
should ONLY be breastfed
Baby's maternal grandmother
thinks the baby should ONLY
be breastfed
Baby's paternal grandmother
thinks the baby should ONLY
be breastfed
Respondent lived in area with
a national breastfeeding
campaign
WIC Status
Mother is enrolled in WIC
Child is enrolled in WIC
Baby Characteristics
Baby is a boy

1 Star
(2 or 3 Steps)

0.1

[0.501,4.637]

-0.1

[-0.377,1.053]

0.18

[0.101,1064.4]

-0.08

[-0.0413,2.628]

1.41

[0.74,2.68]

0.8

[0.55,1.17]

0.41

[0.12,1.42]

0.66

[0.22,1.94]

0.66

[0.35,1.25]

1.08

[0.76,1.55]

0.9

[0.45,1.81]

1.25

[0.87,1.79]

0.77

[0.36,1.67]

1.05

[0.65,1.69]

0.73

[0.32,1.65]

1.3

[0.82,2.08]

0.64

[0.27,1.49]

1.26

[0.82,1.94]

1.46

[0.65,3.28]

0.88

[0.59,1.33]

0.53

[0.28,1.03]

1.33

[0.95,1.86]

2.86

[0.75,10.85]

0.64

[0.28,1.46]

0.94
0.84

[0.48,1.86]
[0.39,1.79]

1.11
1.05

[0.78,1.58]
[0.70,1.56]

0.66

[0.33,1.33]

1.29

[0.90,1.84]
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0 Stars
(0 or 1 Steps)
Healthcare Characteristics
Mother has health insurance or
healthcare plan
Prenatal Care
Obstetrician gives prenatal care
vs prenatal care provider is not
an obstetrician
Birth Attendant
Obstetrician vs birth attendant is
not an obstetrician
Type of Delivery
Vaginal delivery
Ceserean Section delivery
Pain Medication During Delivery
Received pain medication vs.
did not receive pain medication
Support During Labor
Professional Labor Support was
present during labor vs. no
professional support

1 Star
(2 or 3 Steps)

1.89

[0.72,4.97]

0.83

[0.45,1.53]

0.46

[0.12,1.85]

1.34

[0.62,2.91]

0.53

[0.14,1.98]

1.27

[0.63,2.56]

1.25
0.8

[0.63,2.48]
[0.41,1.58]

0.9
1.1

[0.61,1.33]
[0.74,1.63]

1.58

[0.72,3.45]

0.8

[0.54,1.18]

0.51

[0.16,1.56]

1.18

[0.57,2.44]
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Appendex C.2 Continued Covariate Balance From Inverse Probability Propensity Score Weights
2 Stars
3 Star
(4 or 5 Steps)
(6 or 7 Steps)
Mother's Characteristics
Demographics
Mother's age
-0.03 [-0.307,1.667]
0.1 [-0.627,16.69]
Number of people in household
-0.04 [-0.665,1.192]
-0.05 [-0.557,1.322]
Other babies respondent had
-0.04 [-0.718,1.100]
0.02 [-0.750,1.479]
Number of Biological Children
-0.04 [-0.718,1.100]
0.02 [-0.750,1.479]
Population Density
Respondent lives in non
metropolitan service area
1.26 [0.87,1.83]
0.94 [0.51,1.76]
Respondent lives in metropolitan
service area with <0.5 million
people
0.93 [0.61,1.41]
1.64 [0.74,3.64]
Respondent lives in metropolitan
service area with 0.5 million
people to 2 million people
0.77 [0.44,1.35]
0.81 [0.39,1.72]
Respondent lives in metropolitan
service area with more than 2
million people
1.17 [0.82,1.66]
0.78 [0.42,1.47]
Region of Country
New England
1.1 [0.58,2.07]
1.09 [0.33,3.54]
Midatlantic
1.01 [0.64,1.58]
0.73 [0.29,1.81]
East North Central
1.19 [0.83,1.71]
0.77 [0.42,1.38]
West North Central
0.79 [0.41,1.55]
1.99 [0.56,7.09]
South Atlantic
1.05 [0.70,1.55]
1.55 [0.77,3.13]
East South Central
1.45 [0.79,2.69]
0.62 [0.21,1.81]
West South Central
1.23 [0.81,1.88]
0.65 [0.32,1.32]
Mountain
1.16 [0.72,1.86]
0.72 [0.33,1.53]
Pacific
0.61 [0.26,1.41]
1.02 [0.33,3.16]
Marital Status
Married
1.78 [0.95,3.33]
0.67 [0.25,1.85]
Divorced
0.56 [0.30,1.05]
1.48 [0.54,4.07]
Race / Ethnicity
White
0.77 [0.52,1.16]
0.99 [0.44,2.19]
Not White
1.3 [0.86,1.94]
1.01 [0.46,2.26]
Respondent's Health
Average daily cigarettes smoked
-0.12 [0.0317,2.533]
-0.07 [0.0449,4.462]
obesemetric
1.15 [0.78,1.68]
0.75 [0.37,1.53]
Educaitonal Attainment
Highschool graduate or less
0.69 [0.34,1.41]
1.07 [0.33,3.45]
1 to 3 years of college
0.99 [0.68,1.43]
1.21 [0.64,2.28]
College graduate
1.32 [0.94,1.84]
0.78 [0.45,1.36]
Post Graduate
1.08
[0.67,1.73]
0.88
[0.42,1.83]
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2 Stars
(4 or 5 Steps)
Employment Status / Income
Household Income
Resp worked in the past year
Mother's pay is less than half of family
income
Mother's pay is half or more of family
income
Work is supportive of breastfeeding
Work is not supportive of
breastfeeding
Previous Experience with
Breastfeeding
Mother did not have any previous
children to breastfeed
Months mother breastfed previous
children
Mother knows that she breastfed as a
child
Mother knows the recommendations
for breastfeeding duration
Mother's Attitude Towards Breastfeeding
Agreement with statement "Infant
formula is as good as breast milk"
Agreement with statement "Ear
infections less likely in a breastfed
baby"
Agreement with statement
"Respiratory illness less likely in
breastfed baby"
Agreement with statement "Diarrhea is
less likely in a breastfed baby"
Agreement with statement "Babies
should be exclusively breastfed for the
first six months
Agreement with statement "Obesity is
less likely in a breastfed baby"
Prenatal Breastfeeding and Work
Intentions
Age of infant when mother expects to
feed food besides breast milk
Age of infant when mother expects to
completely stop breastfeeding

3 Star
(6 or 7 Steps)

0.06
1.1

[0.612,8.074]
[0.68,1.77]

0.01
1.62

[0.184,7.363]
[0.84,3.09]

1.12

[0.79,1.60]

0.95

[0.51,1.78]

0.95
1.03

[0.65,1.40]
[0.71,1.51]

1.72
1.2

[0.87,3.43]
[0.60,2.38]

0.97

[0.66,1.42]

0.84

[0.42,1.66]

1.12

0.84

0.01

[0.77,1.62]
[0.699,1.612]

[0.41,1.72]
[0.404,2.183]

0.83

[0.56,1.22]

1.01

[0.52,1.96]

0.03

[0.862,1.337]

0.02

[0.755,1.482]

-0.02

[0.774,1.149]

-0.04

[0.675,1.217]

-0.02
-0.03

0
0.02

-0.01
-0.05

404

[0.779,1.146]
[0.746,1.156]
[0.754,1.294]
[0.898,1.201]

[0.561,1.614]
[0.0567,3.710]

-0.01

-0.03
-0.05

-0.04
0.04

0.01
-0.05

[0.693,1.282]
[0.663,1.182]
[0.567,1.398]
[0.864,1.425]

[0.454,2.350]
[0.0357,5.757]

2 Stars
(4 or 5 Steps)
Confident able to meet breastfeeding
intentions (as compared with not
confident)
Mother plans to return to work fewer
than 4 weeks after birth
Mother plans to return to work
between 4 to 9 weeks after birth
Mother plans to return to work
between 10 to 16 weeks after birth
Mother plans to return to work at 17
weeks after birth or later
Mother's Community Support for
Breastfeeding
All of the respondent's friends with
children have breastfed
Baby's father thinks the baby should
ONLY be breastfed
Baby's maternal grandmother thinks
the baby should ONLY be breastfed
Baby's paternal grandmother thinks the
baby should ONLY be breastfed
Respondent lived in area with a
national breastfeeding campaign
WIC Status
Mother is enrolled in WIC
Child is enrolled in WIC
Baby Characteristics
Baby is a boy
Healthcare Characteristics
Mother has health insurance or
healthcare plan
Prenatal Care
Obstetrician gives prenatal care vs
prenatal care provider is not an
obstetrician
Birth Attendant
Obstetrician vs birth attendant is not an
obstetrician
Type of Delivery
Vaginal delivery
Ceserean Section delivery
Pain Medication During Delivery
Received pain medication vs. did not
receive pain medication
Support During Labor
Professional Labor Support was
present during labor vs. no
professional support

3 Star
(6 or 7 Steps)

0.86

[0.58,1.27]

1

0.7

[0.23,2.16]

3.57

[0.64,19.98]

1.05

[0.73,1.52]

1.38

[0.71,2.68]

1.22

[0.85,1.75]

0.71

[0.39,1.28]

1.51

[0.92,2.47]

0.79

[0.32,1.97]

1.26

[0.80,1.98]

0.82

[0.39,1.71]

1.3

[0.84,2.02]

1.03

[0.48,2.18]

0.91

[0.60,1.38]

0.8

[0.42,1.51]

1.39

[0.99,1.94]

1.03

[0.59,1.80]

0.73

[0.31,1.70]

0.48

[0.18,1.28]

1.14
1.1

[0.80,1.63]
[0.73,1.67]

0.83
1.06

[0.44,1.56]
[0.54,2.05]

1.36

[0.95,1.96]

0.9

[0.49,1.68]

0.9

[0.50,1.64]

0.73

[0.27,1.96]

1.31

[0.60,2.83]

1.57

[0.67,3.71]

1.18

[0.59,2.39]

1.49

[0.68,3.29]

0.97
1.03

[0.64,1.47]
[0.68,1.56]

0.89
1.13

[0.38,2.10]
[0.48,2.66]

0.82

[0.57,1.18]

0.96

[0.55,1.68]

1.47

[0.76,2.82]

1.07

[0.42,2.75]

405

[0.43,2.30]

APPENDIX C.3: SURVIVAL CURVES FOR BREASTFEEDING DURATION BY
CARE NON-ADHERENT TO THE STEPS
Survival curves for breastfeeding duration. Duration is estimated using the Life
Tables method. Breastfeeding duration associated with care that is adherent to the Steps
is illustrated using a blue line with circle markers. Breastfeeding duration associated with
care that is non-adherent to the Steps is illustrated using a red line with “x” markers.
Duration is in weeks.
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