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Key Messages

Purpose of Review

To summarize the effectiveness of community, workplace, and health care system—based
programs and policies aimed at supporting and promoting breastfeeding, and to determine
the association between breastfeeding and maternal health

Key Messages

Baby-Friendly Hospital Initiative (BFHI) is associated with improved rates of
breastfeeding initiation and duration.

Health care staff education combined with postpartum home visits may be effective
for increasing breastfeeding duration.

Health care staff education alone (with no additional breastfeeding support services)
may not be effective for increasing breastfeeding initiation rates.

For women enrolled in the WIC Program, peer-support interventions offered by WIC
agencies may improve rates of breastfeeding initiation and duration.

Breastfeeding is associated with reduced maternal risk of breast and ovarian cancer,
hypertension, and type 2 diabetes.

Workplace, school-based, and community-based interventions and underlying
socioeconomic factors need further research.
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Preface

The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based
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University of North Carolina at Chapel Hill Evidence-based Practice Center (Contract No. 290-
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The reports and assessments provide organizations with comprehensive, evidence-based
information on common medical conditions and new health care technologies and strategies.
They also identify research gaps in the selected scientific area, identify methodological and
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become building blocks for health care quality improvement projects throughout the Nation. The
reports undergo peer review and public comment prior to their release as a final report.

AHRQ expects that the EPC evidence reports and technology assessments, when appropriate,
will inform individual health plans, providers, and purchasers as well as the health care system as
a whole by providing important information to help improve health care quality.

If you have comments on this evidence report, they may be sent by mail to the Task Order
Officer named below at: Agency for Healthcare Research and Quality, 5600 Fishers Lane,
Rockville, MD 20857, or by email to epc@ahrg.hhs.gov.
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Director Director
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Breastfeeding Programs and Policies, Breastfeeding
Uptake, and Maternal Health Outcomes in Developed
Countries

Structured Abstract

Objectives. To summarize the effectiveness of community, workplace, and health care system-—
based programs and policies aimed at supporting and promoting breastfeeding and determine the
association between breastfeeding and maternal health.

Data sources. We searched PubMed®/MEDLINE®, the Cochrane Library, and CINAHL® from
January 1, 1980, to October 12, 2017, for studies relevant to the effectiveness of health care
system—based, workplace, and community breastfeeding programs and policies. For evidence on
breastfeeding and maternal health, we updated the 2007 Agency for Healthcare Research and
Quality report on this topic and searched the same databases from November 1, 2005, to October
12, 2017. For studies of breastfeeding programs and policies, trials, systematic reviews, and
observational studies with a control group were eligible; we excluded primary care—based
programs delivered as part of routine care. For studies related to breastfeeding and maternal
health, we included systematic reviews, case-control studies, and cohort studies.

Review methods. Pairs of reviewers independently selected, extracted data from, and rated the
risk of bias of relevant studies; they graded the strength of evidence (SOE) using established
criteria. We synthesized all evidence qualitatively.

Results. We included 128 studies (137 publications) and 10 systematic reviews. Of these, 40
individual studies were relevant to the effectiveness of breastfeeding programs or policies, and
the remainder were relevant to one or more maternal health outcomes. Based on evidence from
one large randomized controlled trial (RCT) (Promotion of Breastfeeding Intervention Trial
[PROBIT], N=17,046) enrolling mothers who intended to breastfeed and nine cohort studies
(1,227,182 women), we graded the SOE for the Baby-Friendly Hospital Initiative (BFHI) as
moderate for improving rates of breastfeeding duration. Evidence from eight cohort studies of
BFHI (135,983 women) also demonstrates improved rates of breastfeeding initiation (low SOE).
Low SOE (k=4 studies; 1,532 women) supports the conclusion that health care education or
training of staff alone (without additional breastfeeding support services) does not improve
breastfeeding initiation rates. Women, Infants and Children (WIC, a Federal supplemental
nutrition program) interventions that focus on peer support are effective in improving rates of
breastfeeding initiation and duration (low SOE). We found limited evidence for other
(community-based) interventions and no comparative studies on workplace or school-based
interventions or harms associated with interventions.

For maternal health outcomes, low SOE supports the conclusion that ever breastfeeding or
breastfeeding for longer durations may be associated with lower rates of breast cancer, epithelial
ovarian cancer, hypertension, and type 2 diabetes, but not fractures. Because of heterogeneity
and inconsistent results, we found insufficient evidence on whether breastfeeding is associated
with postpartum depression, cardiovascular disease, or postpartum weight change.



Conclusions. The body of evidence for breastfeeding programs and policies was diverse in terms
of interventions and settings. Current evidence supports the benefit of BFHI for improving rates
of breastfeeding initiation and duration; however, evidence from one large RCT (PROBIT) has
limited applicability, and observational studies do not clearly establish the magnitude of benefit.
For women enrolled in WIC, low SOE supports peer-support interventions for improving
breastfeeding outcomes. The identified associations between breastfeeding and improved
maternal health outcomes are supported by evidence from observational studies, which cannot
determine cause-and-effect relationships.
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Evidence Summary

Background

In reproductive physiology, lactation follows pregnancy; a growing body of evidence
supports the association between breastfeeding and better health outcomes for both infants and
mothers.!® A 2007 Agency for Healthcare Research and Quality (AHRQ) review by Ip and
colleagues concluded that breastfeeding was associated with reduced maternal type 2 diabetes,
breast cancer and ovarian cancer, but not fractures.? For other outcomes (e.g., postpartum
depression), the authors concluded that the relationship between breastfeeding and maternal
health was unclear. Since 2007, several new studies have reported on maternal outcomes not
addressed in the 2007 AHRQ review, including hypertension, rates of myocardial infarction, and
other cardiovascular outcomes.*’

In 2014, an estimated 82.5 percent of infants born in the United States were breastfed at
birth, meeting Healthy People 2020 targets for the percentage of infants who are ever breastfed
(81.9%). However, rates of breastfeeding duration fell short of Healthy People 2020 targets. In
2014, only 55.3 percent of women breastfed at 6 months and 33.7 percent at 12 months® (falling
short of the 2020 targets of 66.6 and 34.1 percent, respectively, for 6 and 12 months).® Rates of
exclusive breastfeeding through 3 and 6 months were 46.6 and 24.9 percent, respectively; these
measures are close to Health People 2020 targets (46.2 and 25.5%, respectively).2 Women would
prefer to breastfeed longer: in a national survey, 45 percent of U.S. women who initiated
breastfeeding reported early, undesired weaning.'® Despite rising breastfeeding initiation and
duration rates in the United States, racial and ethnic differences persist. From 2000 to 2014, the
percentage of women who initiated breastfeeding went up from 47.4 to 68.0 percent for blacks,
71.8 to 85.7 percent for whites, and 77.6 to 84.8 percent for Hispanics.1! 12

In addition to setting targets for breastfeeding initiation rates and duration of breastfeeding,
other Healthy People 2020 objectives related to breastfeeding include (1) increasing the
proportion of live births that occur in facilities that provide recommended care for lactating
mothers and their babies and (2) increasing the proportion of employers that have worksite
lactation support programs.® These community, workplace, and health care system—based
programs and policies may be promising strategies to support initiation and increase duration of
breastfeeding.

Health care system-based interventions may include maternity staff education or the Baby-
Friendly Hospital Initiative (BFHI). The BFHI is a global program sponsored by the World
Health Organization (WHO) and United Nations Children’s Fund to encourage and recognize
hospitals and birth centers that create an environment supporting breastfeeding. In each country,
a BFHI Coordination Group is charged with designating facilities as Baby-Friendly;*® there are
likely country-specific differences in the process for determining final accreditation (or
certification) status. As a result, details of implementation vary from country to country. The
Baby-Friendly USA “Ten Steps to Successful Breastfeeding” for hospitals and birthing facilities
are listed in Table A. Insurance coverage for lactation support is another strategy that may enable
women to achieve their breastfeeding goals. Costs associated with breastfeeding support (e.g.,
comprehensive lactation support and counseling, breastfeeding equipment) are currently covered
by health insurance marketplace plans and private nongrandfathered health plans under the 2010
Patient Protection and Affordable Care Act.! It is not clear whether certain lactation benefit
packages (e.g., type of breastfeeding supplies offered, number of visits provided, or
qualifications of intervention delivery personnel) are more or less effective than others in

ES-1



increasing breastfeeding initiation and duration. In addition, a key program relevant to
breastfeeding is the Special Supplemental Nutrition Program for Women, Infants and Children
(WIC), which serves 53 percent of infants born in the United States.'® Because WIC reaches
more than half of U.S. infants, its programs have considerable influence on population health.

Although there is broad appeal and interest in workplace interventions to increase duration
and exclusivity of breastfeeding, their effectiveness and harms are uncertain.®

Table A. Baby-Friendly Hospital Initiative’s 10 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 1 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 infants no food or drink other than breast milk, unless medically indicated.

7. Practice rooming in—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 hirth center.
2 Baby-Friendly USA “Ten Steps to Successful Breastfeeding™!’

Existing Guidelines

Multiple clinical guidelines and health-related organizations recommend exclusive
breastfeeding up to (or around) 6 months, including the American Academy of Pediatrics,*® the
American Congress of Obstetrics and Gynecology,® the WHO,?° 2! and others.?> 23 These
organizations recommend continued breastfeeding through the first year of life and beyond; the
WHO recommends continued breastfeeding through the second year of life and beyond.?*

Rationale for Evidence Review

The purpose of this review is to develop an evidence report that summarizes the effectiveness
of community, workplace, and health care system-based programs and policies aimed at
supporting and promoting breastfeeding. Such knowledge is needed to inform allocation of
resources to enable more women to achieve their infant feeding goals. The U.S. Preventive
Services Task Force (USPSTF) recommends providing interventions during pregnancy and after
birth to support breastfeeding as part of routine primary care (B recommendation).? To avoid
duplication, this review will not address the effectiveness of individual-level primary care
interventions to support breastfeeding covered in the recent systematic review to support the
USPSTF recommendation.?®

In addition, this review will address the association between breastfeeding and maternal
health. Substantial time has elapsed since the last AHRQ review on this topic in 2007, and the
body of literature focused on the maternal health benefits of breastfeeding has grown.® 2/2° This
review will conduct a partial update of the 2007 AHRQ review focused on the relationship
between breastfeeding and various maternal health outcomes. This review will inform the extent
to which breastfeeding may be an effective primary prevention strategy for improving women’s
health.
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Key Questions

Key Question 1:

la. What are the effectiveness and harms of programs and policies on
Initiation, duration, and exclusivity of breastfeeding?

1b. To what extent do the effectiveness and harms of programs and
policies on initiation, duration, and exclusivity of breastfeeding differ
for subpopulations of women defined by sociodemographic factors
(e.g., age, race, ethnicity, socioeconomic status)?

1c. To what extent do intervention-related characteristics (e.g., type of
breast pump provided—manual or electric; delivery personnel)
influence the initiation, duration, and exclusivity of breastfeeding?

Key Question 2:

2a. What are the comparative benefits and harms for maternal health
outcomes among women who breastfeed for different intensities and
durations?

2b. To what extent do benefits and harms for maternal health outcomes
differ for subpopulations of women defined by age, race, ethnicity,
and comorbidity?

Analytic Framework

We developed an analytic framework to guide the systematic review process (Figure A). The
analytic framework illustrates the population, interventions, outcomes, and adverse effects that
guided our literature search and synthesis.
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Figure A. Analytic framework for breastfeeding programs and policies, breastfeeding uptake, and
maternal health outcomes in developed countries

Maternal Health

Qutcomes
Community, workplace, Postpartum
and health care system- depressian,

based interventions to postpartum weight
promote and support Breastfeeding change, breast
Childbearing breastfeeding initiation, cancer, avarian
Women duration, and cancer, fracture, type
exclusivity 2 diabetes,
hypertension,
cardiovascular
outcomes (e.g.,
stroke, myocardial
infarction)

Adverse Effects

of Intervention
Guilt about not
breastfeeding;
workplace

discrimination

KQ = Key Question.

Methods

The initial Key Questions (KQs) were provided by AHRQ and developed in collaboration
with partners from the Centers for Disease Control and Prevention (CDC) and National Institutes
of Health Office of Women’s Health. The Evidence-based Practice Center further refined the
KQs. We sought input from a Technical Expert Panel on the final research protocol, which was
posted on the AHRQ Web site on March 20, 2017, at
https://effectivehealthcare.ahrg.gov/topics/breastfeeding/research-protocol/; our PROSPERO
registration number is CRD42017079125.

Literature Search Strategy

Search Strategy

For KQ 1, we searched PubMed/MEDLINE, the Cochrane Library, and CINAHL from
January 1, 1980, to October 12, 2017, to ensure that evidence is applicable to current
breastfeeding policies and practices. For KQ 2, we searched PubMed/MEDLINE, the Cochrane
Library, and CINAHL from November 1, 2005 (6 months prior to the search date of the 2007
AHRQ review searches) to October 12, 2017. A full description of the search strategy is
provided in the methods section of the full report.

Inclusion and Exclusion Criteria

Interventions of interest for KQ 1 included any community, workplace, or health care
system—based interventions aimed at promoting and supporting breastfeeding. Included studies
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for KQ 1 had to have a concurrent control group or (for single-group pre-post studies) include
multiple pre- and post-measures of breastfeeding rates. For KQ1, we included studies conducted
in countries categorized as “very high” and “high” human development index per the United
Nations Development Programme.*°

Eligibility criteria for KQ 2 were based on criteria used in the 2007 AHRQ review by Ip and
colleagues for maternal health outcomes (postpartum depression, postpartum weight change,
breast cancer, ovarian cancer, osteoporotic fracture, and type 2 diabetes). For this update, we also
included hypertension and cardiovascular disease. Eligible studies compared groups of women
exposed to breastfeeding with those who did not breastfeed (or breastfed for shorter duration
and/or less intensity). To maintain consistency with the 2007 review, we limited to studies
enrolling women from countries categorized as “very high” human development index per the
United Nations Development Programme.® A detailed search strategy is provided in the
methods section of the full report.

Risk of Bias Assessment of Individual Studies

We adapted existing tools (ROBINS-1*! for observational studies, and the Cochrane tool®? for
trials) and used predefined criteria based on the AHRQ Methods Guide for Effectiveness and
Comparative Effectiveness Reviews. Criterion details are included in the full report, including
Appendix C.%

Risk of Bias Assessment of Systematic Reviews

We assessed the relevance of systematic reviews published within the past 5 years using
predefined criteria. For reviews determined to be relevant, we rated the risk of bias (ROB) as
low, unclear, or high ROB using the ROBIS tool.** Appendix C of the full report lists the
specific questions used for evaluating the ROB of all relevant reviews.

Data Synthesis

For those KQ 2 outcomes for which we included a recent published systematic review rated
low or unclear ROB, we first described the results of the review and then summarized data from
primary studies published after the latest search date of those reviews. We included systematic
reviews for some outcomes (breast cancer, ovarian cancer, and type 2 diabetes) that had
conducted meta-analyses. If individual studies identified in our database searches were generally
consistent with the pooled results reported by existing systematic reviews, we did not conduct
new meta-analyses.

Strength of the Body of Evidence

We graded the strength of evidence (SOE) based on guidance established for the Evidence-
based Practice Center Program.®® This approach incorporates five key domains: study limitations
(aggregate ROB), consistency, directness, precision, and reporting bias.

Applicability
We assessed applicability following guidance from the Methods Guide for Effectiveness and

Comparative Effectiveness Reviews.® For individual studies, we examined conditions that may
limit applicability of evidence such as race or ethnicity of enrolled populations, setting of
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enrolled populations, geographic setting, time period of enrollment, and availability of health
insurance and other health-related employment benefits.

Peer Review and Public Commentary

This report was posted for public comment and peer reviewed. We addressed all comments
in the final report, making revisions as needed; a disposition of comments report will be publicly
posted 3 months after release of the final report.

Results of Literature Searches

Searches of all sources identified a total of 11,006 potentially relevant citations. We included
128 unique individual studies (described in 137 publications) and 10 systematic reviews. Of
these, 40 individual studies (from 44 publications) were relevant to KQ 1, and 88 individual
studies (from 93 publications) and 10 systematic reviews were relevant to KQ 2. Of the KQ 2
included studies, 18 were studies from a prior 2007 AHRQ review addressing the maternal
health benefits of breastfeeding.? The remaining 34 studies from the 2007 review were included
in at least 1 of our 10 systematic reviews or superseded by a new included study. Appendix B in
the full report provides a complete list of articles excluded at the full-text screening stage, with
reasons for exclusion.

Effectiveness and Harms of Breastfeeding Programs and Policies

The 40 studies that met our inclusion criteria evaluated a range of strategies to improve rates
of breastfeeding initiation and duration. No included studies assessed the benefit of workplace
interventions or the potential harms of interventions. To aid in synthesizing results of similar
studies, we categorized interventions primarily based on intervention type: BFHI, other (non-
BFHI) health care system—based interventions (e.g., residency curriculum related to
breastfeeding), WIC-based interventions, and community-based interventions (not primarily
delivered as part of the health care system). In addition to categorizing interventions by
intervention type, we also summarized results for breastfeeding initiation and duration separately
when we had similar studies reporting on multiple breastfeeding outcome types. Below, we
provide a summary of our main conclusions related to the effectiveness of programs and policies
for improving rates of breastfeeding initiation and duration organized by intervention type.

BFHI Interventions

Twelve included studies (described in 13 publications) assessed the effectiveness of BFHI
interventions.®”*° Studies were conducted in diverse country settings including the United States
(2 studies);*® 4% Taiwan (2 studies);*® °° and one each in the Republic of Belarus,®” Hong Kong,*
Czech Republic,*? Russia,*! Brazil,** Croatia,* Brazil,*® United Kingdom (multiple regions),*’
and Scotland.>® Table B presents key findings and SOE related to the benefit of BFHI
interventions. Overall, the evidence supports the effectiveness of BFHI for improving rates of
breastfeeding initiation and duration.
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Table B. Summary of key findings and strength of evidence: Studies assessing BFHI

Breastfeeding Outcome N Outcome and Results Strength
Intervention Versus Studies; of
Comparator N Evidence

Subjects

Study

Limitation

S
Initiation 9 Any BF initiation (k=6): higher rates of BF at discharge among Low for

cohorts;®  BFHI-accredited hospitals than control hospitals (by 0.5% to benefit
BFHI certified/accredited ~ 4%:4243.4650  1004); differences between groups were not statistically (consisten
vs. no BFHI status 1,227,532  significant in 4 studies t,

Medium imprecise)

Exclusive BF initiation (k=5): significantly higher rates of
exclusive BF at discharge among BFHI-accredited hospitals than
control hospitals; magnitude varied, ranging from 3 to 56%

Duration 1 RCT;*" One RCT found significantly higher rates of exclusive BF among  Moderate
317,046  women at BFHI hospitals at 3 mos (43% vs. 6%; p<0.001) and 6  for benefit

BFHI vs. no BFHI mos postpartum (7.9% vs. 0.6%; p=0.01), and lower odds of (consisten

intervention (evidence weaning (from any BF) at 3, 6, 9, and 12 mos postpartum than t,

from RCTSs) women in control hospitals imprecise)

Duration 8 cohorts;  Any BF duration (k=8 cohort studies): higher rates of BF 1 to 12

BFHI certified/accredited ~ 3%41.43.46.47. mos postpartum among women at BFHI hospitals (by

vs. no BFHI status 49,50 approximately 0.6% to 15%) than women at control hospitals;

(evidence from 136,983 one study found slightly higher BF rates at 1 mo among women

observational studies) Medium in control hospitals than BFHI hospitals (by 0.4% to 7%)

Exclusive BF duration (k=5 cohort studies): higher rates of
exclusive BF over 1 to 2 mos among infants born in BFHI
hospitals than control hospitals (by approximately 4% to 25%)

Breastfeeding Outcome N Studies; Outcome and Results Strength
Intervention Versus. N of
Comparator Subjects Evidence
Study
Limitations
Duration 1 cohort;**  Significantly higher odds of weaning at or before 8 wks Low for
1,417 postpartum among women giving birth in hospitals practicing < benefit
Six or more BFHI steps Medium four BFHI steps than women giving birth in hospitals practicing (consisten
vs. fewer than six steps six BFHI steps (ORs ranged from 2.08 and 3.13); no difference t2 precise)

between women exposed to five vs. six steps

2 Although only one study compared groups of women based on number of BFHI steps practiced by hospitals, we considered
evidence on duration from studies comparing BFHI implementation (or accreditation) with nonaccredited hospitals. As shown in
the table, we concluded that moderate SOE supports the effectiveness of BFHI for improving breastfeeding duration.

BF = breastfeeding; BFHI = Baby-Friendly Hospital Initiative; HV = home visits; k = humber of studies; N = number; OR = odds
ratio; RCT = randomized controlled trial; SOE = strength of evidence.

For breastfeeding initiation, evidence from nine cohort studies (1,227,532 women)
comparing women giving birth in BFHI-certified (or accredited) hospitals with noncertified
hospitals supports the effectiveness of BFHI (low SOE). Although the included studies
consistently found higher rates of initiation at accredited hospitals, results were imprecise and the
magnitude of benefit varied by breastfeeding measure and country setting (Table B).

Based on evidence from one large RCT (Promotion of Breastfeeding Intervention Trial
[PROBIT], N=17,046) and five cohort studies (62,834 women), we concluded that BFHI
increases rates of breastfeeding duration through 12 months postpartum (moderate SOE). In the
PROBIT trial, women in the intervention group had significantly higher rates of exclusive
breastfeeding and lower rates of weaning across various multiple time points (1 to 12 months
postpartum). Although the eight observational studies were mostly consistent in finding benefit
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for BFHI, results were imprecise, and the magnitude of benefit varied by breastfeeding measure
and country setting. One cohort study (N=1,417) compared rates of breastfeeding at 6 months
among women discharged from hospitals that differed in the number of BFHI steps
implemented; low SOE supports the conclusion that implementation of four or more BFHI steps
is associated with lower rates of weaning than implementation of fewer than four steps.

Other (Non-BFHI) Health Care System—-Based Interventions

Fifteen studies (described in 16 publications) assessed the effectiveness of other (non-BFHI)
health care system—based interventions.** 5357 Studies were conducted in diverse country settings
including the United States (3 studies),>® %% Canada (1 study),®* Sri Lanka (1 study),®! Brazil (2
studies),® ®° China (1 study),>® and various European countries (6 studies).>3 % 57.60.62.63 gy djes
assessed a variety of intervention types; the majority focused on health care provider education
or training related to breastfeeding, with or without additional services offered (e.g.,
breastfeeding groups, home visits). Table C presents key findings and SOE conclusions. Overall,
the evidence supports the effectiveness of three intervention types for improving the duration of

exclusive breastfeeding: modified BFHI policy implementation in outpatient setting (e.g.,
development of a breastfeeding policy, staff training, outcome assessment, and quality
improvement initiatives), continuous nursing care during the perinatal period (the same nurse
provides routine perinatal care to the mother and infant), and health care provider education
combined with a series of home visits (low SOE). In addition, the evidence suggests that health
care provider education and training alone (without additional breastfeeding support services) are
not effective in improving rates of breastfeeding initiation (low SOE). As a result of
methodological limitations and imprecise and inconsistent findings, we rated the SOE as

insufficient for other intervention types.

Table C. Summary of key findings and strength of evidence: Non-BFHI health care system—-based

interventions

Breastfeeding Outcome N Studies; N Outcome and Results Strength of Evidence
Intervention Versus Subjects
Comparator Study
Limitations
Initiation 4 (2 RCTs,% %61 No significant difference between Low for no benefit

Education/staff training
related to BF alone vs.
usual practice

2 NRCTs59 64);
1,5322
Medium

intervention and control groups in
rates of any or exclusive BF
initiation

(consistent, imprecise)

Initiation

Education and staff
training plus additional
individual services vs.
usual care

4 (2 RCTs,08 1
NRCT,% 1 pre-
post study®?);
34,018

Medium

Inconsistent findings across four
studies assessing heterogeneous
interventions

Insufficient (inconsistent,
imprecise)

Duration

Education and staff
training related to BF
only vs. usual practice

3 (2 RCTs,55:56:65
1 NRCT%),
1,5262

Medium

Inconsistent findings across three
studies for duration of any and
exclusive BF

Insufficient (inconsistent,
imprecise)
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Breastfeeding Outcome N Studies; N Outcome and Results Strength of Evidence
Intervention Versus Subjects
Comparator Study
Limitations
Duration 4 RCTs;# 60,6263 Two RCTs assessing staff Staff education plus HVs:
21, 253 education combined with a series Low for benefit (consistent,
Education and staff Medium of postpartum HVs found improved  precise)

training plus additional
individual services vs.
usual care

rates of any BF duration

Two RCTs assessing staff
education combined with different
clinic-based patient education
strategies found no significant
difference between groups

Staff education plus clinic-
based education/support:
Insufficient (inconsistent,
imprecise)

Duration

Adaptation of the BFHI
for integration into
routine primary care
(maternal and child
health centers) vs. usual
care

1 NRCT:%7 3,948
Medium

Significantly higher rates of
exclusive BF in the intervention
group than controls at 6 mos (OR,
1.33; 95% ClI, 1.03 to 1.72); no
difference between groups in rates
of any BF at 5 or 12 mos

Low for benefit (unknown
consistency, precise)

Initiation/duration

Continuous primary
nursing care (same
nurse through perinatal
period for mother/infant)
vs. usual care (task-
oriented nursing)

1 RCT; 470
Medium

Significantly higher rates of
exclusive BF during hospitalization
(99% vs. 88%; p=0.001) and higher
rates of exclusive BF 6 wks (72%
vs. 94%; p=0.001) among women
in the intervention group than
controls

Low for benefit (unknown
consistency, precise)

@ Number here includes participants enrolled from three studies; one study focused on 13 residency programs did not report the
number of women included in analyses of breastfeeding outcomes.>®

BF = breastfeeding; BFHI = Baby-Friendly Hospital Initiative; Cl = confidence interval; HV = home visit; N = number; NRCT =
non-randomized controlled trial; OR = odds ratio; RCT = randomized controlled trial.

WIC-Based Interventions
Eight included studies assessed changes in breastfeeding rates associated with a WIC
program or policy.”®"" Although all studies were set in the United States, they included women
from diverse States. Included studies assessed heterogeneous interventions and policies; key
findings and SOE assessments are shown in Table D. Overall, low SOE supports the
effectiveness of WIC-based peer-support programs for improving rates of any breastfeeding
initiation and duration from 6 weeks to 6 months postpartum. We found insufficient evidence
(primarily because of unknown consistency and imprecision) to make a conclusion on the benefit
of other WIC programs or policies for improving breastfeeding outcomes, including policy
changes related to WIC food packages, provision of different types of breast pumps (electric vs.
manual), tailored counseling, cash incentives, and peer-support programs targeted at fathers.
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Table D. Summary of key findings and strength of evidence: WIC-based interventions

Breastfeeding Outcome N Studies; N Outcome and Results Strength
Intervention Versus Subjects of
Comparator Study Evidence
Limitations
Initiation/duration 3(1RCT,?1 Two studies of in-person peer support resulted in  Low for
NRCT,™ 1 significantly higher rates of BF initiation and benefit
Mother peer support vs. cohort™); 2,480  increased BF duration; one telephone-based (consisten
control Medium peer-support study found significantly higher t, precise)
rates of any BF at 3 and 6 mos than controls
Initiation/duration 1 (3 pop. No association between the policy change and Insufficient
cohorts);"* rates of BF;2 BF rates increased overall with no (high
BF rates post-2007 policy PRAMS difference between women receiving WIC ROB,
revising the WIC food (127,477) benefits and similar groups of women not unknown
package vs. pre-policy NIS (73,991) receiving WIC benefits consistenc
implementation PedNSS (744 Y,
infants): 744 imprecise)
High
Duration 1 RCT;© 280 No difference in BF duration among women Insufficient
Medium assigned to an electric vs. manual breast pump;  (unknown
Provision of electric breast median duration of BF was 12 vs. 11 mos, consistency
pump vs. manual pump respectively (HR,1.13; 95% ClI, 0.79 to 1.50) , imprecise)
Initiation/duration 1 NRCT;7? 200 Mothers in the intervention group had slightly Insufficient
Medium higher rate of any BF at 6 mos than controls (unknown
Peer-support program for (63% vs. 55%) that was not statistically consistency
fathers (in addition to significant (p=0.20) , imprecise)
mother peer support) vs.
peer support for mothers
alone
Duration 1 RCT; 36 BF rates in the intervention group were Insufficient
Medium significantly higher than controls at 1, 3, and 6 (unknown
Cash incentives vs. usual months (89% vs. 44%, 89% vs. 17%, and 72% consistency
WIC services vs. 0%, respectively) ; precise)
Duration 1 cohort;® 826 Significantly higher rates of exclusive BF in the Insufficient
High intervention group at 7 and 30 days than (high ROB,
Tailored BF counseling and controls; no difference between groups at 2 mos  unknown
support based on BAPT consistency
survey , imprecise)

2 All three databases measured rates of “ever-breastfeeding”; in addition, PRAMS measured rates of breastfeeding for at least 4
weeks, NIS measured rates of breastfeeding for at least 3 months, and PedNSS measured rates of breastfeeding for at least 1
month. Conclusions were consistent across the different measures.

BAPT = Breastfeeding Attrition Prediction Tool; BF = breastfeeding; CI = confidence interval; HR = hazard ratio; N = number;
NIS = National Immunization Survey; NRCT = non-randomized controlled trial; PedNSS = Pediatric Nutrition Surveillance
System; PRAMS = Pregnancy Risk Assessment Monitoring System; RCT = randomized controlled trial; ROB= risk of bias; WIC =
Special Supplemental Nutrition Program for Women, Infants and Children.

Community-Based Interventions

Five included studies (described in 7 publications) assessed the effectiveness of a

community-based intervention; 88 key findings and SOE assessments are shown in Table E.
Studies were conducted in diverse country settings including one each in Italy,”® Australia,°
Mexico,® Chile,®* and Canada.®® No studies assessed the same intervention type, which limited
our ability to make conclusions on the SOE for most intervention types. Low SOE supports the
benefit of community-based interventions that provide mothers with peer-support (via home
visits). In addition, access to a community-based breastfeeding drop-in center among women
receiving early home-based breastfeeding support does not increase breastfeeding duration (low

SOE).
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Table E. Summary of key findings and strength of evidence: Community-based interventions

Breastfeeding Outcome N Studies; N
| - Subjects Strength of
ntervention Versus Outcome and Results .
Study Evidence
Comparator S
Limitations
Initiation/duration 1 NRCT;®™  No significant difference in rates of exclusive BF at Insufficient
5,094 discharge, 3 and 6 mos, or rates of any BF at 5 and (unknown
Community-based policy aimed Medium 12 mos between groups consistency,
at promoting BF in nonhospital- imprecise)
based health and community
centers vs. no intervention
Duration 1 RCT;%. 8 No difference between groups in rates of any BF at Low for no
9,675 3, 4, or 5 mos. benefit
Access to community-based BF Low (unknown
drop-in centers (plus early BF consistency,
support) vs. early BF support precise)
alone vs. usual care
Duration 1 RCT;® Significantly higher rates of exclusive BF at 3 mos  Low for benefit
130 among intervention groups (50% to 67%) than (unknown
Community-based peer support Low control group (12%), p<0.001; rates of any BF were consistency,
vs. usual care significantly longer in intervention groups precise)
(combined) than in the control group at 3 mos (but
not 6 mos)
Duration 1 cohort;® No significant difference between groups in rates of Insufficient
109 any BF at 1 and 6 mos postpartum (high ROB,
Peer-led BF support class vs. High unknown
Nurse-led BF support class consistency,
imprecise)
Duration 1 NRCT;# Significantly higher rates of exclusive BF at 6 mos Insufficient
392 among the intervention group than control group (high ROB,
Integrated postpartum program  High (74% vs. 10%; p=0.001) unknown
(BF education and support, consistency,
maternal/infant health care) vs. precise)
usual care

BF = breastfeeding; N = number; NRCT = nonrandomized controlled trial; ROB = risk of bias; RCT = randomized controlled
trial.

Effectiveness and Harms of Breastfeeding Programs and Policies for
Subpopulations of Women

Few studies reported on subgroups of women. Of the four included studies reporting on
subgroups of women, two focused on BFHI and reported on differences by education status,
one focused on a WIC peer-support intervention and reported on subgroups by language spoken
(Spanish only vs. English),”® and one prospective cohort study assessed a tailored breastfeeding
counseling intervention.”® Table F shows our key findings and SOE related to subgroups of
women. Low SOE supports the conclusion that BFHI effectiveness may vary among women who
differ by education status. For WIC interventions, we found insufficient evidence to make a
conclusion on whether benefit of telephone peer support varies by subgroups of women based on
language spoken (Spanish only vs. English) or whether benefit of tailored breastfeeding
counseling intervention varies by race/ethnicity, primarily because of unknown consistency (and
inconsistency across time points) and imprecision.

39, 40
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Table F. Summary of key findings and strength of evidence: KQ 1 studies reporting on subgroups

Breastfeeding Outcome N Studies; Outcome and Results Strength of
Intervention Versus N Subjects Evidence
Comparator Study
Limitations
Initiation (subgroups: 2 cohort;340  Higher rates of BF initiation found among women with Low
education status) 27,341 lower education (£12 yrs) at BFHI hospitals compared (consistent,
Medium with control hospitals, but no difference in rates among imprecise)
BFHI certified/accredited vs. women with higher education (=13 yrs)
no BFHI status
Duration (subgroups: 2 cohort;3*4%  Two studies found mixed results. Insufficient
education status) 27,341 (inconsistent,
Medium imprecise)
BFHI certified/accredited vs.
no BFHI status
Initiation/duration 1 RCT;® One RCT of telephone peer support found mixed Insufficient
(subgroups: language 1948 results for subgroups of women defined by language (unknown
spoken) Medium (English-speaking vs. Spanish-speaking only) consistency,
imprecise)
Mother peer support vs.
control
Duration (subgroups: 1 cohort;® Significantly higher rates of exclusive BF among non- Insufficient
race/ethnicity) 826 Hispanic black and Hispanic women in the intervention (high ROB,
High group than controls at 1 and 2 mos; no significant unknown
Tailored BF counseling and difference in exclusive BF rates among white women at  consistency,
support based on BAPT any time point precise)

survey

BAPT= Breastfeeding Attrition Prediction Tool; BF = breastfeeding; BFHI = Baby-Friendly Hospital Initiative; KQ = Key
Question; N = number; RCT = randomized controlled trial; ROB = risk of bias.

Effect of Intervention Characteristics on Breastfeeding Outcomes

This KQ focused on the extent to which intervention-related characteristics (e.g., type of
breast pump provided—manual or electric, delivery personnel) influence the initiation, duration,
and exclusivity of breastfeeding. We found no evidence to address this KQ.

Maternal Health Outcomes Associated With Breastfeeding

Table G summarizes our key findings related to KQ 2, including evidence for subpopulations
of women, by outcome. Low SOE supports the conclusion that ever breastfeeding, as well as
longer durations of breastfeeding, may be associated with a reduced risk of developing (any)
breast cancer, luminal breast cancer, or triple-negative breast cancer. Despite a large body of
observational evidence, study and participant characteristics and methodological limitations did
not explain the significant heterogeneity of results. Low SOE supports the association between
ever breastfeeding, as well as longer versus shorter durations of breastfeeding, and a reduced risk
of developing epithelial ovarian cancer. The body of evidence is relatively large and includes one
systematic review of 41 studies and 8 additional studies (39,618 women); however, we rated
SOE as low because the results included significant heterogeneity not explained by study and
participant characteristics and methodological limitations.

Table G. Summary of key findings and strength of evidence: Maternal health outcomes

Maternal Health N Studies; N Subjects Outcome and Results? Strength of

Outcome Study Limitations Evidence

Breast cancer 1 SR of 98 cohort/case-  Consistent association in one SR (98 Low for
control studies;! NRP observational studies) between ever BF and beneficial
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Maternal Health

N Studies; N Subjects

Outcome and Results?

Strength of

Qutcome Study Limitations Evidence
lower rates of breast cancer compared with association
19 cohort/case-control never BF (pooled OR 0.78, 95% CI 0.74 to (consistent,
studies; 8102 256,891 0.82); longer durations of BF was also imprecise)
women associated with significantly lower rates of
breast cancer than never BF. Results of
Medium individual studies were generally consistent in
direction of effect (although results were
imprecise); magnitude varied significantly across
all studies and pooled results were associated
with significant heterogeneity, only partially
explained by subgroup analyses.
Breast cancer: 1 case-control study; Unclear association between BF and breast Insufficient
BRCAL/2 carriers 5,708 women cancer among BRCA carriers. (unknown
consistency,
Medium imprecise)
Breast cancer: In 3 cohort/case-control Unclear association between BF and breast Insufficient
situ studies;%: 99.105 67 234 cancer in situ. (inconsistent,
women imprecise)
Medium
Breast cancer: 1 SR of 11 cohort/case-  Consistent association between ever BF or Low for
Hormone receptor  control studies;% longer duration of BF and lower rates of luminal  beneficial
subtypes 169,879 women for and triple negative breast cancer (although association
luminal, 14,266 women magnitude of association varies); for HER2, (luminal,
for HER2, and 176,430 pooled estimates show unclear association triple-
women for triple- between BF and lower rates of breast cancer negative;
negative analyses (results are imprecise and pooled estimate is not  consistent,
statistically significant). imprecise);
7 cohort/case-control insufficient
StUdiES;gl' 95, 102, 107-110 (HER2,
592,558 women inconsistent,
imprecise)
Medium
Breast cancer: 1 cohort study;*! Unclear association; one study found no Insufficient
Mortality 250,470 parous women  significant association between BF and breast (unknown
cancer mortality (HR,1.01; 95% CI, 0.79 to 1.29).  consistency,
Medium imprecise)
Ovarian cancer 1 SR of 41 cohort/case-  Consistent association between ever BF and Moderate for
control studies;* NR® longer durations of BF and lower risk of ovarian beneficial
cancer; magnitude of association varies across association
9 cohort/case-control studies by BF exposure definition. (inconsistent,
studies; %121 42 611 precise)

women

Medium

ES-13



Intervention type

N Studies; N Subjects

Outcome and Results

Strength of

Study Limitations Evidence

Hypertension 5 cohort studies;* 5 12 Consistent association between longer duration Low for
124441,989 women of BF (>6-12 mos) and lower rates of HTN; beneficial

magnitude of association varies by BF exposure  association
Medium comparisons and study design. (consistent,
imprecise)

CVvD 3 cohort studies;* ¢ 12 Unclear association between BF and CVD; three  Insufficient
301,989 women studies conclude an association between longer  (unknown

BF duration and lower CVD rates, each using a consistency,
Medium different composite outcome. Magnitude of imprecise)

association varies by exposure comparisons,

age at cohort enrolment, and study design.

CVD mortality 1 cohort study;*? Unclear association between BF and CVD Insufficient

15,000 women mortality. One study found mixed results: parous  (unknown
women <65 yrs at enroliment who had never BF consistency,
Medium had higher CVD mortality over 14 yrs of followup  imprecise)
than women who BF =24 mos (HR 2.77; 95% ClI,
1.28 to 5.99). No clear associations were
observed among women <65 yrs at enroliment.

Type 2 diabetes 1 SR of 6 cohort Consistent association between ever BF and Low for
studies;*?” 273,961 longer durations of BF and lower rates of type 2 beneficial
women diabetes (among women with and without association

gestational diabetes); magnitude of association (consistent,
5 cohort studies;* 1?8132 varies by BF exposure duration and study imprecise)
325,815 women design.
Medium

Fractures 11 cohort/case-control Consistent lack of association between BF and Low for no
studies); 133143 101,726 fractures. Magnitude varies by exposure and association
women outcome measure, but only 1 high ROB study (consistent,

reported statistically significant differences. imprecise)
Medium

Postpartum 1 SR of 48 cohort Unclear association between BF and postpartum  Insufficient

depression studies;!#* 71,245 depression. Magnitude of association and (unknown
women direction of effect unclear; studies are consistency,

heterogeneous in design and results imprecise)
14 cohort studies;**>1%®  inconsistent.
39,372 women
Medium

Postpartum weight 16 cohort studies;'**'"”  Unclear association between BF and postpartum  Insufficient

change 47,655 women weight change. Magnitude of postpartum weight  (inconsistent,

change varies by BF exposure and outcome imprecise)

Medium

measure.

2 We marked outcomes as indirect for long-term maternal health outcomes primarily due to uncertainty of the relative
contribution of breastfeeding to risk (given that many other potential factors also contribute to outcomes such as hypertension,
fracture, and breast cancer); for short-term maternal health outcomes (e.g., postpartum depression) there is uncertainty in the
direction of effect between breastfeeding and health outcomes.
b Per authors, there were 52 studies with >1,500 women, 31 studies with 500-1,499 women, and 15 studies with <500 women.
Exact number of participants is unclear.
¢ Per authors, there were 22 studies with >1,500 women, 12 studies with 500-1,499 women, and 7 studies with <500 women.
Exact number of participants is unclear.

BF = breastfeeding; CI = confidence interval, CVD = cardiovascular disease; HER2 = human epidermal growth factor receptor 2;
HR = hazard ratio; HTN = hypertension; N = number; NR = not reported; ROB = risk of bias; SR = systematic review.

For both hypertension and type 2 diabetes, studies varied in terms of outcomes and case
definition; however, evidence was consistent in finding an association between longer duration
of breastfeeding and lower rates of hypertension and type 2 diabetes (low SOE for both

outcomes).
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Eleven studies reported on the association between breastfeeding using different measures
(e.q., ever versus never and duration per child) and hip, vertebral, and forearm fracture risk.
Apart from two studies (rated high ROB), no study reported a statistically significant association
between breastfeeding and fracture. We rated the SOE as low for no association.

Because of significant heterogeneity in study design, breastfeeding exposure definitions,
outcomes, and inconsistency in results, we found insufficient evidence on whether breastfeeding
is associated with postpartum depression or postpartum weight change. For postpartum
depression, current evidence does not establish the direction of relationship between
breastfeeding and higher or lower rates of postpartum depression.

Discussion and Findings in Context

For KQ 1, our findings related to the benefit of BFHI for improving breastfeeding initiation
and duration support continued efforts to implement this policy. Because of heterogeneity in
study design, country setting, and outcome measures, we were not able to pool results. The
absolute difference in rates of breastfeeding initiation and duration vary by setting and are likely
influenced by a range of factors, such as intervention fidelity, social factors, and others.
Although our scope is narrower (in terms of eligible country setting and study design), our
conclusions are consistent with a recent narrative review'’® focused on BFHI; the authors
concluded that adherence to the BFHI Ten Steps has a positive influence on breastfeeding
outcomes. In terms of other health care interventions, staff training alone (without other
breastfeeding support components) did not lead to improved breastfeeding outcomes. However,
health care interventions that pair staff education with other services, such as a series of home
visits, lead to improved rates of exclusive breastfeeding duration. For workplace interventions,
we looked for both trials and observational studies with a control group and still found no
eligible studies; the absence of eligible evidence precludes us from commenting on the
effectiveness of workplace breastfeeding interventions. In 2012 the Affordable Care Act required
large employers to provide reasonable break time and a private place for expressing breastmilk,
and mandated insurance coverage of lactation support services and equipment without cost-
sharing for new health insurance policies. Without adequate time to express breastmilk in the
workplace, working mothers would face significant barriers to breastfeeding. Future studies (as
noted below) could address whether certain workplace interventions are more effective than
others in improving breastfeeding duration among working mothers.

For other intervention types, our results show that WIC programs providing in-person or
telephone peer support improve breastfeeding outcomes. We also identified evidence on a range
of other WIC programs (e.g., cash incentives, provision of different types of breast pumps, and
changes in food package policies); however, primarily as a result of unknown consistency and
imprecision, we had insufficient evidence to make a conclusion regarding the benefit of these
interventions. We identified no eligible studies assessing workplace breastfeeding interventions;
other reviews have highlighted the lack of controlled trials of workplace interventions for
promoting breastfeeding in employed women.*®

Our conclusions related to the maternal benefits of breastfeeding (KQ 2) suggest that
breastfeeding is associated with lower rates of breast cancer, ovarian cancer, hypertension, and
type 2 diabetes. The potential to improve maternal health could be highlighted as a rationale for
improving rates of breastfeeding by health care and public health practitioners. For
cardiometabolic outcomes, it has been hypothesized that lactation “resets” maternal metabolism
after pregnancy, thereby reducing cardiovascular disease risk.1”® Our conclusions related to

ES-15



hypertension and type 2 diabetes support this hypothesis. Results of our current review are, in
general, consistent with those in previous reviews with respect to conclusions about the
limitations of the evidence base. As was the case in 2007, we are not able to make a conclusion
about the association between breastfeeding and postpartum weight change or postpartum
depression (because of study limitations and imprecise and inconsistent results). For this review,
we added two additional maternal health outcomes: hypertension and cardiovascular disease. We
concluded that low SOE supports the association between breastfeeding and reduced
hypertension; however, primarily because of heterogeneity in outcome measures and study
limitations, we concluded that evidence was insufficient to reach a conclusion about
cardiovascular disease.

Limitations of the Review Process

For KQ 1, we looked for and included a broad range of interventions to promote and support
breastfeeding. At the same time, we specifically excluded primary care—relevant interventions
delivered to individual women (to avoid duplicating a recent review conducted for the
USPSTF).% The studies that met our inclusion criteria assessed a variety of different intervention
types. As a result of the inclusion criteria we used, we may have excluded some interventions
that could be considered system level or community based. The breadth of our eligibility criteria
was also a limitation in terms of evidence synthesis; included studies may have been categorized
in different ways. We chose to focus on intervention type and setting because these may be
important factors for decisionmakers who plan to implement breastfeeding programs and
policies. For KQ 2, we chose to include recent, relevant systematic reviews in our evidence
synthesis. Although including these reviews may improve efficiency, this approach has
limitations. Some included systematic reviews do not fully report details related to methods
(particularly ROB assessment). Because KQ 2 was an update of the 2007 Ip review, we limited
our search to very high-income countries; as a result, a secondary analysis of maternal obesity
and hypertension from the PROBIT study was excluded from the KQ 2 review.

Limitations of the Evidence Base

For KQ 1, we found no evidence on certain types of interventions (e.g., workplace and
school-based interventions), limited evidence for subgroups of women, and no included studies
reported on potential harms of interventions. Studies used various definitions of breastfeeding
initiation and exclusivity, which may limit the comparability of findings. In addition, because of
heterogeneity across studies, we were not able to assess whether certain characteristics of
interventions have a greater influence on breastfeeding initiation, duration, and exclusivity. We
were also not able to determine whether heterogeneity within some categories of interventions
such as BFHI is due to study design, differences in outcome measures, or country setting (since
variation exists across all these factors). Factors most likely to limit the applicability of the
evidence include country setting, community breastfeeding rates, variation in usual maternity
care practices (including other policies and practices to support breastfeeding), and potentially
socioeconomic factors.

For KQ 2, although we found a large volume of evidence supporting the association between
breastfeeding and improved maternal health, methodological limitations specific to observational
study designs limit the ability to determine the magnitude of effect that lactation has on maternal
health outcomes. Although a growing literature documents protective associations between
lifetime lactation and improved maternal health, these findings do not establish that
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breastfeeding prevents poor maternal health. Several other factors may be at work. First, women
in very high income countries who choose to and successfully breastfeed are typically better
educated, wealthier, and more likely to engage in other beneficial health behaviors. 18 181
Moreover, it is plausible that, rather than breastfeeding preventing poor maternal health, poor
maternal health may prevent breastfeeding. One limitation of the evidence is related to time
frame of enrollment. Many observational studies (including data from Women’s Health Initiative
participants*) enrolled women who breastfed decades ago. In 1970, only 26.5 percent of women
initiated breastfeeding’®? compared with more than 80 percent of women today. Because of these
secular changes, confounders of the association between breastfeeding and maternal health have
changed over time, and evidence on the association between breastfeeding from older cohorts of
women may or may not reflect the strength of association for women currently breastfeeding.
Women who chose to breastfeed when breastfeeding rates in the United States were lower could
be different in ways that affect risk of adverse maternal health outcomes.

Future Research Needs

For KQ 1, future research should assess the benefit of workplace, school-based, and other
community-based interventions for improving rates of breastfeeding. Authors of future studies
should more clearly describe characteristics of usual care and what other breastfeeding support
services are available. For studies conducted in the United States, future research should address
whether certain interventions are more effective for groups of women who differ by
socioeconomic factors in order to assess the consistency of current evidence suggesting a
difference by education status. In addition, studies are needed to compare types of support, such
as manual versus electric pumps or interventions delivered by International Board Certified
Lactation Consultants versus Certified Lactation Consultants, to tailor support to the needs of
each woman. Study designs with a concurrent control group (e.g., trials or prospective cohort
studies) would be helpful in reducing bias and informing the benefit of breastfeeding programs
or policies implemented in a wide range of settings, particularly workplace programs.

For KQ 2, observational studies will likely remain the major source of evidence on the
association between breastfeeding and maternal health. Use of standardized breastfeeding
definitions and clear reporting of how participants were selected could help minimize bias. In
terms of analyses, authors should adequately address known confounders, such as breastfeeding
intention, birth complications, diet, physical activity, tobacco use, mental health, and social
support, and they should clearly report a rationale for why certain factors were chosen. Further
studies might also consider the extent to which adverse lactation outcomes, like adverse
pregnancy outcomes,*®® may be a window to maternal health.

More generally, standardized definitions of breastfeeding, as well as consistent methods of
collecting these data, are needed to facilitate future systematic reviews and meta-analyses.

Conclusions

The body of evidence for breastfeeding programs and policies was diverse in terms of
interventions and settings. Current evidence supports the effectiveness of BFHI for improving
rates of breastfeeding initiation and duration; however, evidence from one large RCT (PROBIT)
has limited applicability, and observational studies do not clearly establish the magnitude of
benefit. For U.S. women enrolled in WIC, peer-support interventions have low SOE for
improving breastfeeding outcomes. The identified associations between breastfeeding and
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improved maternal health outcomes are supported by evidence from observational studies, which
cannot determine cause and effect relationships.
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Chapter 1. Introduction

Background

In reproductive physiology, lactation follows pregnancy; evidence supports the association
between breastfeeding and better health outcomes for both infants and mothers.*® A 2007
Agency for Healthcare Research and Quality (AHRQ) review by Ip and colleagues concluded
that breastfeeding was associated with reduced maternal type 2 diabetes, breast cancer, and
ovarian cancer, but not fracture.? For other outcomes (e.g., postpartum depression), the authors
concluded that the relationship between breastfeeding and maternal health was unclear. Since
2007, several new studies have reported on maternal outcomes not addressed in the 2007 AHRQ
review, including hypertension, rates of myocardial infarction, and other cardiovascular
outcomes.*”’

Breastfeeding initiation rates are increasing, and 2014 estimates for the percentage of infants
breastfed at birth in the United States (82.5%)® met the Healthy People 2020 target for the
percentage of infants ever breastfed (81.9%).° However, rates of breastfeeding duration did not
meet Healthy People 2020 targets. In 2014, only 55.3 percent were breastfed at 6 months and
33.7 percent at 12 months,® falling short of Healthy People 2020 targets of 66.6 and 34.1 percent,
respectively, for 6 and 12 months.® Rates of exclusive breastfeeding through 3 and 6 months
were 46.6 and 24.9 percent, respectively; these measures are close to Health People 2020 targets
(46.2 and 25.5%, respectively).2 Women would prefer to breastfeed longer: in a national survey,
45 percent of U.S. women who initiated breastfeeding reported early, undesired weaning.°
Despite rising breastfeeding initiation (starting) and duration (continuing) rates in the United
States, racial and ethnic differences persist. From 2000 to 2014, the percentage of women who
initiated breastfeeding went up from 47.4 percent to 68.0 percent for blacks, 71.8 percent to 85.7
percent for whites, and 77.6 percent to 84.8 percent for Hispanics.' ' Sociodemographic factors
associated with an increased likelihood of breastfeeding initiation and continuation include older
maternal age, being married, Asian or white race, Hispanic ethnicity, higher maternal education,
and access to private insurance. 215

In addition to setting targets for breastfeeding initiation rates and duration of breastfeeding,
other Healthy People 2020 objectives related to breastfeeding include (1) increasing the
proportion of live births that occur in facilities that provide recommended care for lactating
mothers and their babies and (2) increasing the proportion of employers that have worksite
lactation support programs.® These community, workplace, and health care system—based
programs and policies may be promising strategies to support initiation and increase duration of
breastfeeding.

Health care system—based interventions may include maternity staff education or the Baby-
Friendly Hospital Initiative (BFHI). The BFHI is a global program sponsored by the World
Health Organization and United Nations Children’s Fund to encourage and recognize hospitals
and birth centers that create an environment that supports breastfeeding; the “Ten Steps to
Successful Breastfeeding” are listed in Table 1. In each country, a BFHI Coordination Group is
charged with designating facilities as Baby-Friendly;® there are likely country-specific
differences in the process for determining final accreditation (or certification) status. As a result,
details of implementation vary from country to country. For U.S. hospitals, Baby-Friendly
accreditation is awarded to facilities that successfully implement the 10 steps and the
International Code of Marketing of Breast-Milk Substitutes'” and pass an intensive site visit.'®
Site visits and certification are adjudicated by Baby-Friendly USA, a 501c3 nonprofit



organization.'® In addition to certification by Baby-Friendly USA, State departments of public
health have encouraged implementation of the Ten Steps through local programs such as the
Texas Ten Step Program,?° the North Carolina Maternity Center Breastfeeding-Friendly
Designation Program,?! and others. On a national level, the Centers for Disease Control and
Prevention has audited maternity care practices during the past 10 years with a biennial maternity
care practice survey of all U.S. facilities where births occur, results of which are distributed to
each facility.??

Table 1. Baby-Friendly Hospital Initiative’s 10 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 1 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 infants no food or drink other than breast milk, unless medically indicated.
7. Practice rooming in—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 birth center.
aBaby-Friendly USA “Ten Steps to Successful Breastfeeding’?®

Insurance coverage for lactation support is another strategy that may enable women to
achieve their breastfeeding goals. Costs associated with breastfeeding support (e.g.,
comprehensive lactation support and counseling and breastfeeding equipment) are currently
covered by health insurance marketplace plans and private nongrandfathered health plans under
the 2010 Patient Protection and Affordable Care Act.?* It is not clear whether certain lactation
benefit packages (e.g., type of breastfeeding supplies offered, number of visits provided, or
qualifications of intervention delivery personnel) are more or less effective than others in
increasing breastfeeding initiation and duration. In addition, a key system-based program
relevant to breastfeeding is the Special Supplemental Nutrition Program for Women, Infants and
Children (WIC), which serves 53 percent of infants born in the United States.?® Because WIC
reaches more than half of U.S. infants, its programs have considerable impact on population
health.

There is broad appeal and interest in workplace interventions to increase duration and
exclusivity of breastfeeding. If they are not supported by their employers, working mothers may
have difficulty expressing and storing milk and thus may not be able to maintain breastfeeding.
At the same time, there is limited evidence assessing these interventions,? and the benefits and
harms associated with workplace breastfeeding interventions are uncertain. The 2010 Patient
Protection and Affordable Care Act included a provision aimed at workplace breastfeeding
policies by amending Section 7 of the Fair Labor Standards Act to require employers to provide
reasonable break time and a private space (other than a bathroom) for breastfeeding women to
express breast milk for at least 1 year after childbirth.?’

Existing Guidelines

Multiple clinical guidelines and health-related organizations recommend exclusive
breastfeeding up to (or around) 6 months, including the American Academy of Pediatrics,? the
American Congress of Obstetrics and Gynecology,?® World Health Organization,*” 3° and



others.3% 32 These organizations recommend continued breastfeeding through the first year of life
and beyond; the WHO recommends continued breastfeeding through the second year of life and
beyond.

Rationale for Evidence Review

Programs and policies to support breastfeeding are quite diverse and often complex.3*2® The
purpose of this review is to develop an evidence report that summarizes the effectiveness of
community, workplace, and health care system-based programs and policies aimed at supporting
and promoting breastfeeding. This review will describe the effectiveness of programs or policies
in supporting breastfeeding and whether effectiveness varies for subgroups of women defined by
important sociodemographic factors (e.g., maternal age, education, and income; family and
social support). The U.S. Preventive Services Task Force (USPSTF) recommends providing
interventions during pregnancy and after birth to support breastfeeding as part of routine primary
care (B recommendation).®® To avoid duplication, this review will not address the effectiveness
of individual-level primary care interventions to support breastfeeding covered in the recent
systematic review to support the USPSTF recommendation.®’

In addition, this review will address the association between breastfeeding and maternal
health. Substantial time has elapsed since the last AHRQ review on this topic in 2007, and the
body of literature focused on the maternal health benefits of breastfeeding has grown.® ¥-4° This
review will conduct a partial update of the 2007 AHRQ review focused on the relationship
between breastfeeding and various maternal health outcomes.

Key Questions

Key Question 1:

la. What are the effectiveness and harms of programs and policies on
Initiation, duration, and exclusivity of breastfeeding?

1b. To what extent do the effectiveness and harms of programs and
policies on initiation, duration, and exclusivity of breastfeeding differ
for subpopulations of women defined by sociodemographic factors
(e.g., age, race, ethnicity, socioeconomic status)?

1c. To what extent do intervention-related characteristics (e.g., type of
breast pump provided—manual or electric; delivery personnel)
influence the initiation, duration, and exclusivity of breastfeeding?

Key Question 2:

2a. What are the comparative benefits and harms for maternal health
outcomes among women who breastfeed for different intensities and
durations?

2b. To what extent do benefits and harms for maternal health outcomes
differ for subpopulations of women defined by age, race, ethnicity,
and comorbidity?



Analytic Framework

We developed an analytic framework to guide the systematic review process (Figure 1). The
analytic framework illustrates the population, interventions, outcomes, and adverse effects that
guided our literature search and synthesis.

Figure 1. Analytic framework for breastfeeding programs and policies, breastfeeding uptake, and
maternal health outcomes in developed countries
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Organization of This Report

The remainder of the review describes our methods in detail and presents the results of our
synthesis of the literature by Key Question (KQ), with summary tables and the strength of
evidence (SOE) grades for intervention types (KQ 1) or eligible maternal health outcomes (KQ
2). The discussion section offers our conclusions, summarizes our findings, and provides other
information relevant to interpreting this work for practice and future research.

Appendix A contains the exact search strings we used in our literature searches. Appendix B
contains the PRISMA and provides a summary of evidence and search selection. Appendix C
provides the specific questions used for evaluating the risk of bias of all included studies and
documents risk of bias ratings for each study and explains the rationale for high or medium
ratings. Appendix C also provides questions used for evaluating risk of bias and relevance of
included systematic reviews and documents relevance and risk of bias ratings for each review.
Appendix D presents information about our grading of the strength of the various bodies of
evidence (tables for individual domain assessments and overall SOE grades for each intervention
type or outcome). Appendix E lists studies excluded at the stage of reviewing full-text articles
with reasons for exclusion. Appendix F contains the breast cancer evidence tables. Appendix G
lists references cited across all appendixes.



Chapter 2. Methods

Protocol Review

The initial Key Questions (KQs) were provided by Agency for Healthcare Research and
Quality (AHRQ) and developed in collaboration with partners from the Centers for Disease
Control and Prevention and National Institutes of Health Office of Women’s Health. The RTI
International-University of North Carolina at Chapel Hill (RTI-UNC) Evidence-based Practice
Center further refined the KQs. We sought guidance from a Technical Expert Panel on the final
research protocol, which was posted on the AHRQ Web site on March 20, 2017, at
https://effectivehealthcare.ahrg.gov/topics/breastfeeding/research-protocol/; our PROSPERO
registration number is CRD42017079125.

Literature Search Strategy

Search Strategy

We conducted two separate search strategies, one for KQ 1 and a second for KQ 2. Appendix
A presents the full search strategies for each KQ. For KQ 1, we searched PubMed/MEDLINE,
the Cochrane Library, and CINAHL from January 1, 1980, to October 12, 2017. Its start date
(January 1, 1980) was chosen to ensure that evidence is applicable to current breastfeeding
policies and practices. For KQ 2, we searched PubMed/MEDLINE, the Cochrane Library, and
CINAHL from November 1, 2005 (6 months prior to the search date of the 2007 AHRQ review
searches) to October 12, 2017.

For both searches, we used either Medical Subject Headings or major headings as search
terms when available or key words when appropriate, focusing on terms to describe the relevant
population and interventions of interest. We reviewed our search strategy with the Technical
Expert Panel and incorporated their input into our search strategy. An experienced information
scientist (a librarian at the Evidence-based Practice Center) conducted the searches. The
literature search will be updated concurrent with the peer review process.

We searched for unpublished studies relevant to this review using ClinicalTrials.gov. On our
behalf, the AHRQ Scientific Resource Center solicited scientific information packages via
Federal Register notices or informational requests.

We also manually searched reference lists of pertinent reviews and included trials and
background articles on this topic to look for any relevant citations that our searches might have
missed. We imported all citations into an EndNote® X7.5 electronic database.

Inclusion and Exclusion Criteria

We developed eligibility (inclusion and exclusion) criteria with respect to PICOTS
(populations, interventions, comparators, outcomes, time frames, settings), study designs, and
study durations for each KQ (Table 2). Both KQs focused on populations of childbearing women
(adults and adolescents).


https://effectivehealthcare.ahrq.gov/topics/breastfeeding/research-protocol/

Table 2. Eligibility criteria

PICOTS
Population

Intervention/
Exposure

Comparator

Outcomes

Country
setting

Study
designs

Publication
language

Inclusion

KQs 1 and 2: Childbearing women and adolescents?; we will also
search for evidence on subgroups of women defined by age,
race, ethnicity, comorbidity, and socioeconomic status (including
insurance status and payer type).

KQ 1: Community, workplace, and health care system-based
interventions aimed at promoting and supporting BF, including
the following: health plan benefits; State and Federal policies or
programs (e.g., WIC programs); workplace and school-based
programs; BFHI implementation, including full or partial
implementation (defined as three or more steps)

KQ 2: Exposure to BF?

KQ 1: No intervention (or usual practice); comparisons of two
interventions that differ in content or intensity

KQ 2: No BF; shorter duration (e.g., BF for 1 month vs. 12
months) and/or less intensive BF (e.g., exclusive BF vs. mixed
feeding or formula feeding)

KQ 1: Rates of BF initiation, duration, and exclusivity of BF;
harms of interventions (e.g., guilt about not BF, workplace
discrimination, and other reported harms)

KQ 2: Postpartum depression (any measure), postpartum weight
change,® breast cancer, ovarian cancer, osteoporotic fracture,d
type 2 diabetes, hypertension, cardiovascular outcomes (e.g.,
stroke, myocardial infarction, cardiovascular disease specific
mortality, and composite outcomes)

KQ 1 and 2: Studies conducted in a developed country (“very
high” [KQs 1 and 2]® and “high” [KQ 1] human development index
per the United Nations Development Programme)*

KQ 1: RCTs; CCTs; prospective cohort studies with concurrent
control groups; systematic reviews; for studies assessing policy
or system-level interventions, pre-post studies with repeated
outcome measures before and after the intervention are also
eligible

KQ 2: RCTs, CCTs, cohort studies, case-control studies,
systematic reviews

KQs 1 and 2: English

Exclusion
KQs 1 and 2: Men; nulliparous
women; children

KQ 1: Interventions delivered
in primary care settings as part
of pre- or postnatal care;
interventions specific to NICU
care

KQ 2: All other exposures

KQs 1 and 2: All other
comparisons; no comparisons

KQ 1: Any other outcome not
specified, including compliance
with policies or practices and
attitudes toward BF and
complications of lactation

KQ 2: Any other outcome not
specified, including
complications of lactation (e.g.,
mastitis) and other maternal
outcomes (e.g., lung cancer)
KQs 1 and 2: Studies
conducted in other countries

KQs 1 and 2: All other designs

KQs 1 and 2: Languages other
than English

2 Childbearing women and adolescents are our population of interest; however, for KQ 1, interventions may include or be
targeted toward the woman’s partner or family.

b This includes women who breastfeed their infant at the breast and/or express milk.
¢ The prior 2007 review on this topic for AHRQ?restricted results to prospective cohort studies reporting on women for whom the
exclusivity or amount of breastfeeding was known. Studies reporting on weight change needed to control for gestational weight
gain or prepregnancy weight and have at least 3 months of followup. All included studies for the update met these criteria.

4 We excluded studies with surrogate measures of fracture (e.g., fracture risk score or index) or bone turnover markers or with
measures of osteoporosis only.
& The United Nations does not recognize Taiwan (i.e., Republic of China) as a sovereign state and did not include it in the 2015
Human Development Index report. However, Taiwan’s government calculated its human development index to be 0.882, based
on 2014 data and using the same methodology as the United Nations. This human development index value would place Taiwan
among countries in the “very high” human development category, so it will be included in this report.*?

fFor all KQ 2 outcomes, we included cohort studies that report on the incidence of eligible health outcomes prospectively
regardless of whether women were classified into categories based on breastfeeding exposure prospectively (i.e., at study
enrollment) or retrospectively. Additionally, for long-term outcomes for which no prospective studies of outcomes exist, we
included cohort studies that collected information on exposure and outcomes at a single time point (retrospectively). Such studies
provide evidence on associations rather than on causal relationships.

AHRQ = Agency for Healthcare Research and Quality; BF = breastfeeding; BFHI = Baby-Friendly Hospital Initiative; CCT =
controlled clinical trial; KQ = Key Question; NICU = neonatal intensive care unit; PICOTS = population, intervention/exposure,
comparator, outcomes, time frames, country settings, study design; RCT = randomized controlled trial; WIC = Special
Supplemental Nutrition Program for Women, Infants and Children.



The focus of KQ 1 is on providing an overall synthesis of community, workplace, or health
care system-based interventions aimed at promoting and supporting breastfeeding. We
specifically excluded studies assessing individual-level primary care interventions to support and
promote breastfeeding to avoid duplicating a recent review conducted for the U.S. Preventive
Services Task Force.” For KQ 1, we included studies conducted in countries categorized as
“very high” and “high” on the human development index per the United Nations Development
Programme, given the relatively small body of literature on the Baby-Friendly Hospital Initiative
and other community-based breastfeeding interventions.*® Eligible outcomes include rates of
breastfeeding initiation, duration and exclusivity of breastfeeding (based on any definition, as
described by study authors), and potential harms of interventions (e.g., guilt about not
breastfeeding, workplace discrimination).

Our eligibility criteria for KQ 2 are based on those used in the 2007 AHRQ review by Ip and
colleagues for maternal health outcomes. Eligible studies are those that compare groups of
women exposed to breastfeeding with those who did not breastfeed (or breastfed for shorter
duration and/or less intensity). For this update, we also expanded to include additional outcomes
including hypertension and cardiovascular disease (e.g., stroke and myocardial infarction). For
outcomes relevant to osteoporotic fracture, we limited to studies reporting on fractures and
excluded intermediate outcomes such as bone mineral density.

Study Selection

Two members of the research team independently reviewed all titles and abstracts of
individual studies and published systematic reviews (identified through searches) for eligibility
against our inclusion and exclusion criteria (Table 2). We retrieved any publications marked for
inclusion by either reviewer for evaluation of the full text. For titles and abstracts that lacked
adequate information to determine inclusion or exclusion, we retrieved the full text for review.
Then, two investigators independently reviewed the full text to determine final inclusion or
exclusion. The reviewers resolved any disagreements by discussion and consensus or by
consulting a third member of the review team.

All results in both review stages were tracked in an EndNote database. We recorded the
principal reason that each excluded full-text publication did not satisfy the eligibility criteria (see
Appendix B).

Data Extraction

For studies that met our inclusion criteria, we designed and used structured data extraction
forms to gather pertinent information from each article, including characteristics of study
populations, settings, interventions, comparators, study designs, methods, and results. One
investigator extracted the relevant data from each included article; all data abstractions were
reviewed for completeness and accuracy by a second member of the team. We recorded
intention-to-treat results if available. For KQ 2, we abstracted results relevant to the association
between breastfeeding and health outcomes that were adjusted for potential confounders rather
than unadjusted results (when both were provided). All data abstraction was performed using
Microsoft Excel® software.



Risk of Bias Assessment of Individual Studies

To assess the risk of bias (ROB) (i.e., internal validity) of individual studies, we adapted
existing tools (ROBINS-1** for observational studies and the Cochrane tool* for trials) and used
predefined criteria based on the AHRQ Methods Guide for Effectiveness and Comparative
Effectiveness Reviews. These criteria included questions to assess selection bias, confounding,
performance bias, detection bias, and attrition bias; concepts covered include those about
adequacy of randomization, similarity of groups at baseline, masking, attrition, whether
intention-to-treat analysis was used, method of handling missing data, validity and reliability of
outcome measures, and treatment fidelity.*® Appendix C lists the specific questions used for
evaluating the ROB of all included studies. It also includes a table showing the responses to
these questions and ROB ratings for each study and explains the rationale for all ratings that
were either high or medium. When tools use the term “some concerns” for final ROB
assessments in Appendix B, we changed this to “medium” for consistency in our summary tables
and text; a final rating of “medium” or “some concerns” refers to the same level of concern
regarding ROB.

In general terms, results from a low ROB study are considered to be valid. A study with
medium (i.e., some concerns in Appendix C) ROB is susceptible to some risk of bias but
probably not enough to invalidate its results. A study assessed as high ROB has significant ROB
(e.g., stemming from serious errors in design, conduct, or analysis) that may invalidate its results.
To assess publication bias, we looked for evidence of unpublished literature through searches of
gray literature (clinicaltrials.gov).

We evaluated the ROB from selection, confounding, measurement of exposure, missing data,
measurement of outcomes, and reporting. Based on multiple signaling questions, we rated the
ROB for each domain as high, some concerns, or low and provided justification for the rating.
Studies with a high ROB in any domain received an overall high ROB rating. Studies with one or
more domains with some concerns received an overall rating of medium ROB (i.e., some
concerns in Appendix C). Studies with low ROB in all domains received an overall low ROB
rating. We describe the results of all included studies regardless of the ROB rating. ROB for
individual studies influences the aggregate ROB rating for the overall strength of evidence
(SOE) for each outcome.

Two independent reviewers assessed ROB for each study. Disagreements between the two
reviewers were resolved by discussion and consensus or by consulting a third member of the
team.

Risk of Bias Assessment of Systematic Reviews

For both KQs, we capitalized on the availability of existing systematic reviews and meta-
analyses; these were captured in our database searches and identified during the literature review.
One systematic review was identified for KQ 1 but was rated as not relevant, primarily due to
ineligible country settings and study designs of the included studies (Appendix Table C-1). For
KQ 2, we assessed the relevance of recent systematic reviews (published within the past 5 years)
using predefined criteria. Appendix Table C-17 shows our assessment of each potentially
relevant review identified during our database searches. For reviews determined to be relevant,
we rated the ROB as low, unclear, or high using the ROBIS tool;*” we excluded reviews rated as
high ROB. Appendix C lists the specific questions used for evaluating the ROB of all relevant
reviews.



Data Synthesis

We summarized all included studies in narrative form and in summary tables that tabulate the
important features of the study populations, design, intervention, outcomes, and results for KQ 1
and KQ 2.

KQ 2 is a partial update of the 2007 AHRQ review by Ip and colleagues; we synthesized
evidence from that review with newly identified evidence and did not report results from that
review separately from the body of literature published since. As noted above, we included other
recent (published within the past 5 years) relevant systematic reviews rated low or unclear ROB
using the ROBIS tool*’ for KQ 2. Conclusions from systematic reviews rated high ROB may not
be valid because of bias stemming from uncertain study eligibility criteria, lack of dual-review
during identification and selection of studies, and other factors. For those KQ 2 outcomes for
which we included a recent published systematic review, we first describe the results of the
review and then summarize data from primary studies not included in the review (i.e., those
published after the latest search date of those reviews or identified by searching reference lists of
relevant articles).

When recent, relevant existing systematic reviews were identified for a particular outcome,
we assessed whether newly identified primary studies were likely to change judgments about
conclusions made in existing reviews using an SOE framework (i.e., assessment of study
limitations, consistency, precision, directness, and reporting bias). If we deemed their results
likely to change the conclusions, we considered conducting a new quantitative synthesis if
appropriate (i.e., if conclusions made in existing reviews are based on a pooled analysis of
studies). If the new studies were consistent with prior syntheses and would not change the
conclusion of the review, we presented the results of the existing review along with an updated
qualitative synthesis including the newly identified studies and an explanation of how they are
consistent with the prior findings. We conducted a new SOE for each outcome and did not use
SOE grading from existing reviews.

We considered performing meta-analyses when we had at least three unique studies of low or
medium risk of bias that we deemed sufficiently similar (in population, interventions,
comparators, and outcomes), because of the potential biases of meta-analyses that include a
small number of studies.*® We planned to consider heterogeneity carefully before calculating a
pooled summary estimate in a meta-analysis, we carefully considered the heterogeneity across
studies. As described above, in cases where we identified a recent eligible meta-analysis for an
eligible outcome, we assessed whether to update the analysis by considering how the results of
recently published primary studies would change the conclusions of the meta-analyses using a
SOE framework. For KQ 1, we did not conduct meta-analyses of studies assessing the benefit of
interventions to improve rates of breastfeeding initiation and duration because we identified few
studies that were similar in population, setting, intervention type and design. For KQ 2, the size
of the literature and heterogeneity varied across outcomes. For postpartum depression and
cardiovascular disease, we did not conduct meta-analyses primarily due to significant
heterogeneity in terms of study designs and outcome measures. For type 2 diabetes, breast and
ovarian cancer, we included recent existing systematic reviews with meta-analyses; individual
studies identified in our database searches were generally consistent with the pooled results
reported by existing systematic reviews and so we did conduct new meta-analyses for these
outcomes.

We synthesized and described results of all studies regardless of the risk of bias rating. When
possible, we describe whether results of studies rated high risk of bias differ from those rated low



or medium risk of bias (narratively, or by noting whether existing systematic reviews or meta-
analyses found inconsistent results for studies that varied by risk of bias).

Strength of the Body of Evidence

We graded the SOE of the accumulated evidence on a given issue to answer the specific KQs
on the benefits and harms of the interventions in this review; we used the guidance established
for the Evidence-based Practice Center Program.*® Developed to grade the overall strength of a
body of evidence, this approach now incorporates five key domains: ROB (including study
design and aggregate ROB); consistency, directness, and precision of the evidence; and reporting
bias. It also considers other optional domains that may be relevant for some scenarios, such as
plausible confounding that would decrease the observed effect and strength of association (i.e.,
magnitude of effect) or factors that would increase the strength of association (i.e., dose-response
effect).

Table 3 describes the grades of evidence that can be assigned. Grades reflect the strength of
the body of evidence to answer the KQs on the comparative effectiveness, efficacy, and harms of
the interventions in this review and on associations between breastfeeding and health outcomes.
Two reviewers assessed each domain for each key outcome, and differences were resolved by
consensus. For each assessment, one of the two reviewers was always an experienced
Evidenced-based Practice Center investigator. We graded the SOE for all included outcomes.

Table 3. Definitions of the grades of overall strength of evidence

Grade Definition

High We are very confident that the estimate of effect lies close to the true effect for this
outcome. The body of evidence has few or no deficiencies. We believe that the findings are stable
(i.e., another study would not change the conclusions).

Moderate We are moderately confident that the estimate of effect lies close to the true effect for this
outcome. The body of evidence has some deficiencies. We believe that the findings are likely to
be stable, but some doubt remains.

Low We have limited confidence that the estimate of effect lies close to the true effect for this
outcome. The body of evidence has major or numerous deficiencies (or both). We believe that
additional evidence is needed before concluding either that the findings are stable or that the
estimate of effect is close to the true effect.

Insufficient We have no evidence, we are unable to estimate an effect, or we have no confidence in the
estimate of effect for this outcome. No evidence is available or the body of evidence has
unacceptable deficiencies, precluding reaching a conclusion.

Source: Berkman et al.*

An unfavorable assessment for any one of the five key domains (e.g., inconsistency,
indirectness, imprecision, high or medium aggregate ROB, or evidence of reporting bias)
typically resulted in downgrading from high to moderate SOE. Two unfavorable assessments
typically resulted in downgrading to low SOE. When only one study reported an outcome of
interest (with unknown consistency and imprecision arising from nonsignificant results or wide
confidence intervals spanning the null), we usually graded the SOE as insufficient. Insufficient
ratings also applied to evidence bases with multiple studies with inconsistent results. When
aggregate ROB was high or uncertain, we usually graded the SOE as low or insufficient
(depending on responses to other key domains). Appendix D presents tables showing our
assessments for each domain and the resulting SOE grades for outcomes organized by KQ and
then intervention type (for KQ 1) and outcome category (for KQ 2).
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Applicability

We assessed applicability following guidance from the Methods Guide for Effectiveness and
Comparative Effectiveness Reviews.*® For individual studies, we examined conditions that may
limit applicability based on the PICOTS structure. Some factors identified a priori that may limit
the applicability of evidence include the following: race or ethnicity of enrolled populations,
setting of enrolled populations, geographic setting, and availability of health insurance and other
health-related employment benefits. We also paid close attention to secular trends when
interpreting the evidence. Such trends are of concern in that breastfeeding initiation rates in the
United States have changed dramatically in the past 40 years, from a nadir of less than 25 percent
in 1971° to more than 80 percent in 2014.8 This is important because the time period between
exposure to breastfeeding and some outcomes of interest (e.g., cancer, cardiovascular disease)
may be decades, and secular trends in social determinants of infant feeding may confound
observed associations. Findings linking breastfeeding to maternal health among women feeding
their infants decades ago may not be generalizable to contemporary women.

Peer Review and Public Commentary

This report was posted for public comment and was peer reviewed. We addressed all
comments in the final report, making revisions as needed; a disposition of comments report will
be publicly posted 3 months after release of the final report.
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Chapter 3. Results

Results of Literature Search and Screening

Searches of all sources identified a total of 11,006 potentially relevant citations. We included
128 unique individual studies (described in 137 publications) and 10 systematic reviews. Of
these, 40 individual studies (from 44 publications) were relevant to Key Question (KQ) 1, and 88
individual studies (from 93 publications) and 10 systematic reviews were relevant to KQ 2. Of
the KQ 2 included studies, 18 were studies from a prior 2007 Agency for Healthcare Research
and Quality (AHRQ) review addressing the maternal health benefits of breastfeeding.? The
remaining 34 studies from the 2007 review were included in at least one 1 of our 10 systematic
reviews or superseded by a new included study. Appendix E provides a complete list of articles
excluded at the full-text screening stage, with reasons for exclusion.

Effectiveness and Harms of Breastfeeding Programs and
Policies

To aid in synthesizing results of similar studies, we categorized interventions primarily based
on intervention type: Baby-Friendly Hospital Initiative (BFHI), other (non-BFHI) health care
system-based interventions (e.g., residency curriculum related to breastfeeding), Special
Supplemental Nutrition Program for Women, Infants and Children (WIC)-based interventions,
and community-based interventions (not primarily delivered as part of the health care system).
Key points and strength of evidence (SOE) assessments are summarized below by intervention
category.

Key Points: Baby-Friendly Hospital Initiative

e Twelve studies set in diverse country settings assessed the effectiveness of BFHI
interventions; no study reported on potential harms associated with the intervention.

e Based on results from nine cohort studies (1,227,532 women), rates of any and exclusive
breastfeeding at discharge is higher among women giving birth in BFHI-certified
facilities than control facilities (low SOE).

e Based on evidence from one large randomized controlled trial (RCT) (Promotion of
Breastfeeding Intervention Trial [PROBIT], N=17,046) and eight cohort studies (136,983
women), we concluded that BFHI is associated with increased breastfeeding duration
(moderate SOE).

e Low SOE supports the conclusion that implementation of four or more BFHI steps is
associated with lower rates of weaning than implementation of fewer than four steps (1
cohort study; 1,417 women).

Key Points: Non-BFHI Health Care System-Based Interventions

o Fifteen studies assessed the effectiveness of other (non-BFHI) health care system—based
interventions. Included studies assessed heterogeneous interventions; no study reported
on potential harms associated with the interventions.

e Overall, low SOE evidence supports the effectiveness of three intervention types for
improving the duration of exclusive breastfeeding: modified BFHI policy implementation
in outpatient setting (e.g., development of a breastfeeding policy, staff training, outcome
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assessment, and quality improvement initiatives), continuous nursing care during the
perinatal period (the same nurse provides routine perinatal care to the mother and infant),
and health care provider education combined with a series of home visits.

Interventions assessing health care provider education and training alone (without
additional breastfeeding support services) are not effective in improving rates of
breastfeeding initiation (low SOE); 4 studies (1,532 women) found no significant
difference between groups.

Key Points: Women, Infants and Children-Based Interventions

Eight included studies assessed a WIC program or policy; studies evaluated
heterogeneous interventions. Although all studies were set in the United States, they
included women from diverse States. None reported on potential harms.

Based on 4 studies (2,480 women), low SOE supports the effectiveness of WIC-based
peer-support programs for improving rates of any breastfeeding initiation (exclusive or
nonexclusive) and breastfeeding duration.

We found insufficient evidence (primarily because of unknown consistency and
imprecision) to make a conclusion on the benefit of other WIC programs or policies for
improving breastfeeding outcomes, including policy changes related to WIC food
packages, provision of different types of breast pumps (electric vs. manual), tailored
counseling, cash incentives, and peer-support programs targeted at fathers.

Key Points: Community-Based Interventions

Five studies assessed the effectiveness of community-based interventions (not associated
with the health care system or delivered as part of routine maternity care). Interventions
were heterogeneous; we found no eligible studies evaluating workplace breastfeeding
programs or policies.

Low SOE supports the benefit of community-based interventions that provide mothers
with peer support (via home visits) for improving rates of breastfeeding duration.

Based on evidence from one large RCT, access to a community-based breastfeeding
drop-in center among women receiving early home-based breastfeeding support does not
increase breastfeeding duration (low SOE).

We found insufficient evidence to draw a conclusion on the effectiveness of other
community-based interventions, primarily because of unknown consistency, imprecision,
and study limitations.

Baby-Friendly Hospital Initiative Interventions

Characteristics

Twelve included studies (described in 13 publications) assessed the effectiveness of BFHI
interventions (Table 4).52%* All focused on postpartum women enrolled from hospital wards or
birth facilities soon after delivery. Studies were conducted in diverse country settings including
the United States (two studies);>* > Taiwan (two studies);®* * and one each in the Republic of
Belarus,>? Hong Kong,*® Czech Republic,>” Russia,®® Croatia,*® Brazil,®® United Kingdom
(multiple regions),®* and Scotland.®® All studies focused on multiple hospitals (>4) or clusters of
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hospitals. The majority of studies focused on women giving birth between 2000 and 2009 (Table
4); two enrolled women in the late 1990s.%% 62

One included study was an RCT,%? 10 were prospective cohort studies,>*58 60-62.64.67 gnq 1
was a single-group pre-post study.>® The RCT (PROBIT)® was a cluster-randomized trial of
BFHI (34 hospitals were randomized to BFHI or routine practice). The majority of observational
studies compared cohorts of women giving birth in hospitals that had implemented BFHI with
women giving birth in hospitals that had not implemented BFHI (or were not accredited). Most
assessed the implementation of all 10 steps; one study set in Hong Kong compared breastfeeding
initiation rates at hospitals that had implemented at least 6 steps with those that had implemented
fewer than 6 steps.>® For observational studies comparing outcomes among women giving birth
in BFHI-certified hospitals versus control hospitals, studies differed in the extent to which they
described whether control hospitals had implemented any BFHI steps or whether they were
planning to become certified. For example, one study compared outcomes among women giving
birth in fully accredited hospitals (those that had implemented all 10 steps, had completed an
annual audit of compliance and progress monitoring visits, and had completed a reassessment 24
months after the initial award), certified hospitals (those that adopted a policy covering all 10
steps and had an action planning visit from United Nations Children’s Fund (UNICEF) UK Baby
Friendly but were not yet fully accredited), and control hospitals.5?

In terms of population characteristics, seven studies reported on maternal age and generally
enrolled women in their 20s and 30s.5% 54 6. 58, €0. 61,63 Three studies (set in the United States and
United Kingdom) reported on race; the percentage of nonwhite participants enrolled ranged from
3 to 47 percent.>* %51 |n the six studies reporting on the percentage of enrolled women who
were primiparous, the range was 38 to 67 percent.>* 56 58.60.61.63 Qne study (PROBIT) reported
on the percentage of women who previously breastfed a child for 3 months or longer (25%),%?
and one reported on the percentage of included women who had previously breastfed for any
duration (34%).%° Six studies reported on the rate of cesarean delivery among enrolled
participants; rates ranged from 10 to 48 percent.52 56: 58,60, 61,63

Included studies varied in terms of whether they had other specific inclusion criteria for
mothers or hospitals or clusters (Table 4). Notably, the PROBIT RCT included only mothers
who initiated breastfeeding,>? and another study recruited only women who were willing to
breastfeed or experienced in breastfeeding.®’ Three included studies were limited to women
giving birth to healthy singletons.>? % 61

The majority (9 studies) were rated medium risk of bias (ROB) and three were rated high
ROB.% ¢ % Common methodological limitations included selection bias, high or unclear rates
of attrition, and baseline differences between groups that were not accounted for in analyses.
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Table 4. Characteristics of included studies assessing BFHI interventions

. Study Design % Primi-
First Author, Country A o parous %
Year . . Lo Intervention g€, 0 0
N Sites Inclusion Criteria S Comparator(s) Mean Non- Cesarean
Year(s) of Description D hit % Birth
ROB N Partici Enroliment (SP) white Previously
articipants BE
Abolyan, Prospective Russia Mothers with no Mothers giving  Mothers giving 26 NR 63-67 15-16
2006% cohort 2004 mental illness who  birth in birth in “not-as
had healthy hospitals with yet Baby- NR
Medium 8 hospitals infants (Apgar >7, BFHI Friendly"
weight >2,500 g) certification hospitals
741 women
Bartington, Prospective United Women with Birth in a Birth in a Median 6-13 43-44 22-23
2006°% cohort Kingdom singleton live BFHI- hospital that age: 28-29
2000-2002 births accredited was not BFHI NR
Medium 496 maternity hospital or accredited or
units; 17,359 certified unit certified
mother-infant
parts
Bosnjak, Single-group, pre- Croatia NR Implementa- Period before NR NR NR NR
2004% post study 1990-2000 tion of BFHI intervention
(1994-1998) implementation NR
High 14 primary care and, later, (1990-1993)
sites establishment
of community-
7,414 infants based BF
support groups
(1999-2000)
Broadfoot, Prospective Scotland Maternity units: Hospitals that Hospitals NR NR NR NR
2005652 cohort 1995-2002 those with >50 held a UNICEF  without BFHI
births/year U.K. BFHI accreditation NR
Medium 33 maternity units standard
award
445,623 births
Gau, 2004%° Prospective Taiwan Women giving Hospital Control 30-31 NR 49-53 24-30
cohort 2000-2002 birth at lactation hospitals not
High participating intervention participating in NR
12 hospitals hospitals focused on intervention
BFHI initiation  (and pre-post
4,614 mothers and comparisons)

accreditation
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Study Design

% Primi-

Author, Year Country Int ti Age, % parous %
OB N Sites Year(s) of Inclusion Criteria Seit:vr?;tif: Comparator(s) Mean No_n- % C_esarean
(SD) white . Birth
N Participants Enrollment Previously
P BF
Hawkins, Prospective United States  Facilities: data® Mothers giving  Mothers giving % by age 49 42 NR
2014% cohort 1999-2009 from 5 States birth in a BFHI-  birthin a category:
participating in accredited nonaccredited <19:9 NR
Medium 32 birth facilities PRAMS birth birth 20-24: 24
in 5 U.S. States monitoring facility/hospital  facility/hospital 25-29: 29
(1999-2009) 30-34: 24
25,327 women 235: 15
Mothers giving
birth at facilities
with > 100 births
during study
period who had
information on BF
initiation
Hawkins, Prospective United States  Mothers giving Mothers giving  Mothers giving NR <7% NR NR
2014% cohort 2004-2008 birth in Maine ata  birth in an birth in a facility across
hospital where at accredited or that is not BFHI all NR
Medium 10 birth facilities least 100 births becoming accredited facili-
in 1 U.S. State occur accredited ties
(Maine) BFHI facility
2,014 women
Kramer, Cluster RCT Republic of Mothers with Maternity care  Standard % by age NR % with no 11-13
2001%; Yang, Belarus healthy singleton in a BFHI maternity care category: other
2014% 31 maternity infants (=37 wks, facility, (non-BFHI- <20:14 children in
(PROBIT) hospitals/ 1996-1997 birth weight included staff accredited 20-34: household:
polyclinics 22,500 g) who training (18 facilities) 81-83 56-60
Medium initiated BF during  hours) and 235: 4
17,046 their postpartum implementa- % BF
mother/infant stay tion of all 10 previous
pairs steps child =3

mos: 24-25
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Study Design

% Primi-

Author, Year Country Int ti Age, % parous %
OB N Sites Year(s) of Inclusion Criteria Seit:vr?;tif: Comparator(s) Mean No_n- % C_esarean
(SD) white . Birth
N Participants Enrollment Previously
P BF
Mydlilova, Prospective Czech Mothers giving Mothers giving  Mothers giving NR NR NR NR
2009% cohort Republic birth in a maternity  birth in a BFHI-  birth in a non-
2000-2006 hospital with a accredited BFHI- NR
Medium 112 hospitals living infant at hospital accredited
discharge hospital
660,355 births
Tarrant, Prospective Hong Kong Healthy mothers Completion of  Completion of % by age NA 59 12
2011% cohort 2006-2007 intending to BF steps 6 out of <6 of 6 of the category:
with healthy 6 steps (4, 6, identified BFHI 18-24: 7 34
Medium 4 hospitals singleton births 7, 8,9, 10) steps 25-29: 23
(=37 wks, 22,500 30-34: 46
1,417 s)] 235: 24
mother/infant
pairs
Venancio, Prospective Brazil Participants of a Birth in a Birth in a % by age NR 50 48
20118 cohort 2008 2008 nationwide BFHI- hospital that category:
survey related to accredited was not BFHI <20: 16 NR
Medium 64 municipalities child health facility accredited 220: 84
65,936 infants
Weng, 2003%  Prospective Taiwan Women giving Hospitals that Hospitals that NR¢ NR NR NR
cohort 2000-2001 birth in hospitals passed BFHI did not pass
High registered for appraisal BFHI appraisal NR
56 hospitals BFHI appraisal

7,563 women

2 Per authors, the “not-as-yet BFHI” maternity hospitals of the control group were similar to the maternity hospitals of the experimental group in terms of quality indices of
obstetrical services, number of deliveries, and level of participation.
b Per authors, data from Alaska, Maine, Nebraska, Ohio, and Washington were used because these States had at least one birth facility that received BFHI accreditation during
1999 through 2009 when PRAMS data were collected, and the State released hospital identifiers. The years of PRAMS data varied across States as did the timing of hospitals’

BFHI accreditation.

¢ Characteristics of mothers were not reported; there were geographic differences in the percentage of hospitals that passed the BFHI appraisal. Per authors, more hospitals passed

the appraisal in the northern region than other regions of Taiwan, which may be due to more resources or earlier adoption of BFHI practices.

BF = breastfeeding; BFHI = Baby-Friendly Hospital Initiative; g = gram; HV = home visits; N = number; NA = not applicable; NR = not reported; NRCT = nonrandomized
controlled trial; PRAMS = Pregnancy Risk Assessment Monitoring System; PROBIT = Promotion of Breastfeeding Intervention Trial; RCT = randomized controlled trial; ROB =
risk of bias; SD = standard deviation; U.K. = United Kingdom; UNICEF = United Nations Children’s Fund; wks = weeks.



Results

Breastfeeding Initiation

Nine studies reported on rates of breastfeeding initiation at hospitals that were BFHI
accredited (or certified) compared with nonaccredited hospitals (Table 5).5% 55 57: 98,6064 Gy of
these reported on rates of any breastfeeding initiation (exclusive or nonexclusive) at hospital
discharge;>* % 69-62.84gyerall, rates of breastfeeding initiation were higher at BFHI hospitals than
control hospitals, but the magnitude of benefit varied across studies. Two studies (by the same
author) compared hospitals in the United States enrolling women from similar time periods
(1999-2009); one evaluated data from five U.S. States®* and the other focused on hospitals in one
State (Maine).* In both studies, estimated rates of initiation were approximately 2.4 to 7.0
percent higher in BFHI-accredited facilities than nonaccredited facilities; however, the
differences were not statistically significant in either study (Table 5).>* % Similarly, two studies
set in the United Kingdom (one of which was limited to Scotland®?) found higher rates of
breastfeeding initiation in BFHI-accredited hospitals than nonaccredited hospitals (ranging from
0.5 to 7.4%); however, the differences were not statistically significant (Table 5).5% %2 Finally,
two studies set in Taiwan found significantly higher rates of in-hospital breastfeeding at BFHI
hospitals compared with control hospitals.®® ¢ One of these compared hospitals that passed with
those that did not pass BFHI appraisal and found initiation rates of 88.1 percent and 78.1 percent
respectively (p<0.001).%* The second measured breastfeeding rates over a four year period (1999-
2002), trends in breastfeeding rates were significantly higher at BFHI certified hospitals than
controls (p<0.001).%°

Five studies set in various country settings (Czech Republic,>” Russia,*® Taiwan,®® 5 and
Brazil®®) found significantly higher rates of exclusive breastfeeding initiation at discharge in
BFHI-certified or -accredited hospitals than control hospitals (Table 5). The absolute difference
in breastfeeding initiation between BFHI hospitals and control hospitals varies widely. In three
studies, the difference between groups ranged from approximately 3 to 8 percent.>”: ¢34 Two
studies found a larger difference between groups; one study set in Russia found a 56 percent
higher rate of exclusive breastfeeding among mothers giving birth in BFHI- and non-BFHI-
certified hospitals in a single year (2004), and the second (set in Taiwan) found a 23 to 27
percent higher rate of exclusive breastfeeding initiation in BFHI hospitals than controls over a 4-
year period.®

Table 5. BFHI studies reporting on breastfeeding initiation

First Study Design
Author, Intervention
Year N Sites Breastfeeding Initiation
Comparison
ROB N Participants
Abolyan, G1: Mothers giving birth in Prospective Exclusive BF at discharge, % (N)
2006% BFHI-certified hospitals cohort G1: 88.9 (383)
G2: 32.6 (358)
Medium G2: Mothers giving birth in 741 women p<0.0001
“not-yet Baby-Friendly”
hospitals 8 sites
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First Study Design
Author, Intervention
Year N Sites Breastfeeding Initiation
Comparison
ROB N Participants
Bartington, G1: Birth in BFHI-accredited  Prospective BF initiation (full sample), %
2006°% maternity unit cohort G1:71.3
G2:70.8
Medium G2: Birth in BFHI-certified 496 maternity G3:69.5
maternity unit units RR2 (G1 vs. G3): 1.10 (1.05 to 1.15)
RR? (G2 vs. G3): 1.02 (0.99 to 1.05)
G3: Birth in maternity unit 17,359 women
with neither award
Broadfoot, G1: Birth in BFHI- Prospective Initiation of any BF at 7 days (%)
2005°2 accredited® maternity unit cohort G1:49.4
G2:43.4
Medium G2: Birth in BFHI-certified® 33 sites G3:42.0
unit OR°® (G1 vs. G3); 1.28 (1.24 t0 1.31)
445,623 births ~ OR® (G2 vs. G3): 1.04 (1.02 to 1.06)
G3: Birth in maternity unit
with neither award
Gau, 2004%°  G1: Mothers giving birth in Prospective Rates of exclusive BF during hospitalization by year,
BFHI-certified hospitals cohort G1vs. G2, % (SD)
High 1999: 0.30 (0.24) vs. 0.24 (0.006)
G2: Mothers giving birth in 12 sites 2000: 0.34 (0.24) vs. 0.22 (0.007)
control hospitals 2001: 0.46 (0.21) vs. 0.23 (0.05)
4,614 mothers  2002: 0.50 (0.16) vs. 0.23 (0.25)
p<0.001 for all years
Total BF rate (any BF):
1999: 0.92 (0.03) vs. 0.82 (0.08)
2000: 0.94 (0.03) vs. 0.82 (0.04)
2001: 0.95 (0.03) vs. 0.94 (0.07)
2002: 0.95 (0.04) vs. 0.95 (0.02)
p<0.001 for all years
Hawkins, G1: Mothers giving birth ina  Prospective No overall differences in rates of BF initiation between
2014% BFHI-accredited facility cohort facilities that received BFHI accreditation and those
without accreditation:
Medium G2: Mothers giving birthina 32 birth (adjusted coefficient?=0.024; 95% ClI, -0.00 to 0.51)
nonaccredited facility facilities in 5
U.S. States
25,327 women
Hawkins, G1: Mothers giving birthina  Prospective No effect of BFHI on BF initiation between facilities
2014% BFHI-accredited facility cohort that were accredited and those that were
nonaccredited:
Medium G2: Mothers giving birthina 10 birth (adjusted coefficient?=0 0.070; 95% Cl, -0.04 to 0.18;
nonaccredited facility facilities in p=0.2)
1 U.S. State
(Maine)

2,014 women
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First Study Design
Author, Intervention
Year N Sites Breastfeeding Initiation
Comparison
ROB N Participants
Mydlilova, G1: Mothers giving birth ina  Prospective Risk of not being exclusively BF was higher in non-
2009% BFHI-accredited hospital cohort BFHI than in BFHI hospitals (by year):
Year: RR (95% CI)
Medium G2: Mothers giving birthina 112 hospitals 2000: 1.09 (1.08 to 1.10)
non-BFHI hospital 2004:1.54 (1.48 to 1.61)
660,355 2006: 1.32 (1.27 t0 1.37)
women
Avg. rate of exclusively BF infants for 2000-2006 (%):
G1:90.32
G2: 87.53
p<0.001
Venancio, G1: Birth in BFHI-accredited  Prospective Adjusted® prevalence ratio of exclusive BF on first day
2011% facility cohort after hospital discharge (G1 vs. G2):
1.06 (1.04 to 1.09)
Medium G2: Birth in a nonaccredited 64
facility municipalities Unadjusted prevalence of exclusive BF on first day
after hospital discharge:
65,936 infants G1:87.2
G2:82.3
p=0.0001
Weng, G1: Births in hospitals that Prospective In-hospital exclusive BF rate, weighted % (SD)
200354 passed BFHI appraisal cohort G1: 31.43 (22.40)
G2: 23.18 (24.65)
High G2: Births in hospitals that 56 hospitals p<0.01
passed BFHI appraisal
7,563 women In-hospital BF rate (exclusive and nonexclusive),

weighted % (SD)
G1: 88.08 (15.91)
G2: 78.11 (14.62)
p<0.001

2 RRs adjusted for ward type, socioeconomic status, ethnicity, academic qualifications, maternal age, parity, and lone parent

status.

b Fully-accredited hospitals had implemented all Ten Steps, completed an annual audit of compliance and progress monitoring
visits, and completed a reassessment 24 months after the initial award. Certified hospitals where those that adopted a policy
covering all Ten Steps, had an action planning visit from UNICEF UK Baby Friendly, but were not yet fully accredited.

¢ OR adjusted for Carstairs deprivation category, mother’s age, number of births in hospital, and year of birth.

4 All models include a birth fixed effect and an interaction between year and whether a birth facility received accreditation.

¢ Adjusted for infant age (at time of survey), low birth weight, mode of delivery, firstborn, maternal age, and maternal education.

Avg.= average; BF = breastfeeding; BFHI = Baby-Friendly Hospital Initiative; Cl = confidence interval; G = group; N = number;
NR = not reported; OR = odds ratio; ROB = risk of bias; RR = risk ratio; SD = standard deviation; U.K. = United Kingdom.

Breastfeeding Duration

Ten studies reported on breastfeeding duration (Table 6); nine compared women giving birth
in BFHI-certified or -accredited hospitals and control hospitals,>? > 58-61.63.64.68 ang one study
compared hospitals based on the number of BFHI steps implemented.*®

Of the nine studies comparing hospitals with and without a BFHI status, one was an RCT
(PROBIT),% and eight were observational studies (one single group pre-post study,>® and the rest
were prospective cohort studies). In the PROBIT RCT, women giving birth at intervention
hospitals had higher rates of exclusive breastfeeding at 3 months postpartum (43% vs. 6%;
p<0.001), 6 months postpartum (7.9% vs. 0.6%; p=0.01), and lower odds of having been weaned
(from any breastfeeding) at 3, 6, 9, and 12 months (Table 6).%2
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Findings from eight observational studies reporting on breastfeeding duration were mostly
consistent in finding benefit; however, results were often imprecise and varied by setting and
outcome timing.>4 °8-61.63.64.68 Ty studies set in the United States found slightly higher rates of
any breastfeeding and exclusive breastfeeding for at least 4 weeks at BFHI than control hospitals
(by approximately 0.5 to 6.8%); however, differences between groups were not statistically
significant.* > One study evaluating Scottish hospitals found no significant difference between
women giving birth in BFHI-accredited hospitals, and non-accredited hospitals in rates of any
breastfeeding at 1 month; rates were slightly lower at BFHI-accredited hospitals (44.6%) than
hospitals that were certified (i.e., had adopted a BFHI policy but were not yet audited for
compliance) or had neither status (49.9% vs. 49.5%, respectively).5! A study set in Russia found
higher rates of any breastfeeding at 6 to 12 months among women giving birth in BFHI hospitals
than non-BFHI-certified hospitals; however, authors did not clearly report the sample size or
whether differences are statistically significant (percentage change from baseline: 10.5 vs. 3.7; p-
value not reported).>® Four studies set in Taiwan,%" % Croatia,* and the Czech Republic found
significantly higher rates of any or exclusive breastfeeding over 1 to 12 months of followup.
Studies reported different outcome measures, which limits the ability to compare the magnitude
of differences between groups.

Table 6. BFHI studies reporting on breastfeeding duration and exclusivity

First Intervention Study Design Breastfeeding Duration (Any, Exclusive Breastfeeding
Author, Nonexclusive Plus Exclusive) Duration
Year Comparison N Sites
ROB N Participants
Abolyan, G1: Birth in Prospective cohort Increase in BF rates (%) at 6-12 NR
2006% BFHI- certified mos among infants born during

hospitals 741 women implementation of BFHI
Medium (survey); N for BF

G2: Birth at rates at 6-12 Baseline (1999-2003):

“not-yet Baby- months NR G1: 20.7 to 31.2 (+10.5%)

Friendly” G2:15.6 to 19.3 (+3.7%)

hospitals 8 sites
Bartington G1: Birthin a Prospective cohort  Any BF at 1 mo, % NR
200651 BFHI- G1:44.6

accredited 496 maternity G2:49.9
Medium maternity unit?  units G3:49.5

RR (G1 vs. G3): 0.96 (0.84 to

G2: Birth in 17,359 women 1.09)

BFHI-certified RR (G2 vs. G3): 0.96 (0.91 to

unit® 1.01)

G3: Birth in

unit with

neither award
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First Intervention Study Design Breastfeeding Duration (Any, Exclusive Breastfeeding
Author, Nonexclusive Plus Exclusive) Duration
Year Comparison N Sites
ROB N Participants
Bosnjak, G1: Single-group, pre-  Increase in BF prevalence NR
20045 Implementa- post study compared with 1990-1993
tion of BFHI (preintervention):
High (1994-1998) 14 primary care BFHI implementation (1994-
and, later, sites 1998), G2 vs. G1:
establishment 1 mo: 68% vs. 87%
of community- 7,414 infants 3 mos: 30% vs. 54%
based BF 6 mos: 11.5% vs. 28%
support groups 11-12 mos: 2% vs. 3.5%
(1999-2000) p<0.05
G2: Period Implementation of BF support
before groups (1999-2000), G2 vs. G1:
intervention 1 mo: 68% vs. 87%
implementatio 3 mos: 30% vs. 66%
n (1990-1993) 6 mos: 11.5% vs. 49%
11-12 mos: 2% vs. 23
p<0.05
Gau, G1: Mothers Prospective cohort  Total BF rate (any BF), by year, Exclusive BF rate, by year, G1
2004% giving birth in G1lvs. G2, % (SD) vs. G2, % (SD):
BFHI-certified 12 sites 1 mo 1mo
High hospitals 1999: 0.36 (0.05) vs. 0.30 (0.05) 1999: 0.16 (0.04) vs. 0.06 (0.02)
4,614 mothers 2000: 0.35 (0.01) vs. 0.30 (0.01) 2000: 0.15 (0.03) vs. 0.08 (0.02)
G2: Mothers 2001: 0.38 (0.02) vs. 0.30 (0.05) 2001: 0.18 (0.03) vs. 0.06 (0.01)
giving birth in 2002: 0.44 (0.05) vs. 0.34 (0.02) 2002: 0.23 (0.05) vs. 0.03 (0.02)
control p<0.001 for all comparisons p<0.001 for all comparisons
hospitals
2 mos 2 mos
1999: 0.19 (0.03) vs. 0.14 (0.02) 1999: 0.09(0.03) vs. 0.03 (0.02)
2000: 0.11 (0.03) vs. 0.07 (0.02) 2000: 0.06(0.02) vs. 0.05 (0.02)
2001: 0.16 (0.05) vs. 0.08 (0.02) 2001: 0.08 (0.03) vs.0.03 (0.004)
2002: 0.21 (0.05) vs. 0.13 (0.02) 2002: 0.12 (0.04) vs. 0.0 (0.00)
p<0.001 for all comparisons p<0.001 for all comparisons
Hawkins, G1: Mothers Prospective cohort  Any BF for 24 wks after delivery: Exclusive BF for 24 wks after
2014% giving birth in coefficient=0.006 (-0.01 to delivery:
a BFHI- 32 birth facilities in  0.033); p=0.6 coefficient’=0.012 (-0.01 to 0.03);
Medium accredited 5 U.S. States p=0.3
facility
25,327 women
G2: Mothers
giving birth in
a
nonaccredited
facility
Hawkins, G1: Mothers Prospective cohort  Any BF for 24 wks after delivery: Exclusive BF for 24 wks after
2014% giving birth in coefficient°=0.068 (-0.02 to 0.08);  delivery:
a BFHI- 10 birth facilities in  p=0.2 coefficient’=0.025 (-0.07 to 0.12);
Medium accredited 1 U.S. State p=0.6
facility (Maine)
G2: Mothers 2,014 women
giving birth in
a

nonaccredited
facility
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First Intervention Study Design Breastfeeding Duration (Any, Exclusive Breastfeeding
Author, Nonexclusive Plus Exclusive) Duration
Year Comparison N Sites
ROB N Participants
First Intervention Study Design Breastfeeding Duration (Any, Exclusive Breastfeeding Duration
Author, Nonexclusive Plus Exclusive)
Year Comparison N Sites
ROB N Participants
Kramer G1: Cluster RCT Any BF (% of women), OR® (95% Prevalence of exclusive BF (% of
2001;%? Intervention Cl) for having been weaned: women), as defined by WHO:
Yang, modeled on 31 maternity 3 mos: G1: 72.7 vs. G2: 60.0 3 mos:
201458 BFHI hospitals OR (95% ClI): 0.52 0.40 to 0.69 G1:43.3
PROBIT G2:6.4
G2: Usual 17,046 6 mos: G1:49.8 vs. G2: 36.1 p<0.001
Medium maternity care  mother/infant pairs OR (95% CI): 0.52 (0.39 to 0.71)
6 mos:
9 mos: G1:36.1vs. G2: 24.4 Gl1:79
OR (95% ClI): 0.51 (0.36-0.73) G2:0.6
p=0.01
12 mos: G1:19.7 vs. G2: 11.4
OR (95% CI): 0.47 (0.32 to 0.69)
Tarrant, G1: Mothers Prospective cohort  Association between exposure to NR
2001% giving birth in number of BFHI practices and
hospitals with 4 hospitals infant being weaned in <8 wks,
Medium 6 or more No. BFHI practices: OR? (95%
BFHI 1,417 Cl):
steps/practices mother/infant pairs  0-1: 3.13 (1.41 to 6.95)
2:2.03 (1.05to 3.94)
G2: Mothers 3:2.31 (1.21t0 4.42)
giving birth in 4:2.08 (1.08 to 4.00)
hospitals with 5:1.45 (0.70 to 2.99)
<6 BFHI 6: 1.00 (referent)
steps/practices
Venancio, G1: Birth in Prospective cohort NR Adjusted prevalence ratio of
20118 BFHI- exclusive BF by infant age (G1
accredited 64 municipalities vs. G2):
Medium facility <2 mos:®1.13 (1.07 to 1.20
65,936 infants <3 mos:f1.08 (1.03 to 1.13)
G2: Birthin a 6 mos:91.06 (1.01to 1.11)
nonaccredited
facility Median duration of exclusive BF,
days (95% CI)
G1: 60.2 (95% ClI, 56.5 to 64.2)
G2: 48.1 (95% ClI, 45.3 to 50.8)
Weng, G1: Births in Prospective cohort  Any BF at 1 mo (exclusive and Exclusive BF at 1 mo, weighted
2003% hospitals that nonexclusive), weighted % (SD) % (SD)
passed BFHI 56 hospitals G1: 67.68 (20.65) G1: 26.11 (13.05)
High appraisal G2:59.43 (21.19) G2:18.79 (14.74)
7,563 women p<0.001 p<0.01
G2: Births in
hospitals that
passed BFHI
appraisal

aFully accredited hospitals had implemented all 10 steps, completed an annual audit of compliance and progress monitoring
visits, and completed a reassessment 24 months after the initial award. Certified hospitals where those that adopted a policy
covering all 10 steps and had an action planning visit from UNICEF UK Baby Friendly but were not yet fully accredited.

b All models include a birth fixed effect and an interaction between year and whether a birth facility received accreditation.
¢ All ORs adjusted for birth weight, maternal age, and previous breastfeeding history.
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d Adjusted for Baby-Friendly hospital practices, maternal age, maternal education, household income, emergency cesarean
section, return to work, whether mother was breastfed as a child, mother’s previous breastfeeding experience, and husband’s
feeding preference.

¢ Adjusted for infant age, low birth weight, maternal age, maternal education.

f Adjusted for infant age, gender, maternal age, and maternal education

9 Adjusted for infant age, gender, low birth weight, mode of delivery, firstoorn, maternal age, maternal education, and maternal
employment.

BF = breastfeeding; BFHI = Baby-Friendly Hospital Initiative; Cl = confidence interval; G = group; N = number; NR = not
reported; OR = odds ratio; PROBIT = Promotion of Breastfeeding Intervention Trial; RCT = randomized controlled trial; ROB =
risk of bias; RR = risk ratio; SD = standard deviation; wks = weeks; WHO = World Health Organization.

One study set in Hong Kong assessed breastfeeding rates by degree of BFHI
implementation.>® Women giving birth in hospitals practicing four or fewer BFHI steps had
higher odds of weaning at or before 8 weeks postpartum compared with women giving birth in
facilities practicing six BFHI steps (Table 6).%

Other (Non-BFHI) Health Care System-Based Interventions

Characteristics

Fifteen included studies (described in 16 publications) assessed the effectiveness of other
health care system-based interventions (non-BFHI interventions) (Table 7).68 798 All enrolled
women from routine maternity care settings (prenatal clinics, maternity hospitals, or postpartum
care settings). Studies were conducted in diverse country settings including the United States (3
studies),’® & 82 Canada (1 study),’® Sri Lanka (1 study),” Brazil (2 studies),’® 8 China (1
study),”? and various European countries (6 studies).®® "1 74 76.77.83 Most were RCTs, 4 were
nonrandomized controlled trials,®® 3 7881 and two were single-group pre-post studies.®® 82 Most
studies enrolled women prior to 2009; the majority (10 studies) enrolled women during the
2000s, and 5 studies enrolled women during the 1990s.78-80. 82

In terms of population characteristics, two studies were limited to primiparous women
only,”* 2 and others included primiparous or multiparous women. Of the 13 studies enrolling
both primiparous and multiparous women, 3 reported on the percentage of women who had
previously breastfed (39% to 60%, across groups).5 1. 75 76. 81,83, 84Three studies did not report
on the age of enrolled mothers;” 7 882 across the remaining studies, the mean age of women in
the study samples ranged from approximately 27 to 34 years. Five studies reported on cesarean
births, with rates ranging from 0 to 29 percent;%8 71.78.83.84 1 stydy excluded mothers who had a
cesarean delivery.

Studies assessed the effectiveness of diverse interventions. Five assessed the effectiveness of
education and training for health care professionals only (with no mention of additional
individual-level services offered to women).’ 73 75.78. 79 Of these, one targeted training to
midwives and postnatal nurses in Swedish municipalities,”* one focused on U.S. residency
programs (pediatrics, OBGYN, and family medicine),”® and three focused on hospital staff (one
focused on nursing staff only,”® and two included nurses, midwives, and physicians’ 7). Length
of training and content varied across studies (Table 7).

Seven studies assessed a multicomponent health system intervention that combined education
(or skills training) to providers with expanded breastfeeding support services for mothers (or
families).58 74 76.77. 8284 The intensity of training and range of providers included in staff training
differed across studies (Table 7). Several studies included expanded patient education activities
delivered in diverse health care settings, including hospitals or maternity units,®? prenatal
classes,® Web sites,®® and outpatient settings.”” One intervention targeted women who were
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expected to be discharged early and provided a multicomponent breastfeeding intervention
during the hospital stay (emphasizing extended skin-to-skin contact, breastfeeding at least 8
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Table 7. Characteristics of studies evaluating non-BFHI health care system—based interventions

First Author, Study Design Country Inclusion Intervention Comparator(s) Age, % % %
Year Criteria Description Mean Non- Primiparous Cesarean
N Sites Year(s) of (SD) white Birth
ROB Enrollment % Previously
N Participants BF
Baerug, NRCT Norway Women witha  Implementing Routine % by NR 44 NR
20168 singleton birth  the BFHI in antenatal and age
54 municipalities 2009-2012 >2,000 g routine preventive health  categor NR
Medium antenatal and care? y:
3,948 mothers child care 16-24:
services at the 15
community level 25-29:
(staff training 34
and 30-34:
demonstration 32
of practical 35-44:
skills) 19
Coutinho, RCT Brazil Healthy Staff training Staff training % by NR 38 29
20058 mothers with (modeled after alone (with no age
2 hospitals 2001 singleton BFHI training); added HV) group: NR
Low births all mothers <20: 33
350 women assigned 10 >20: 67
postnatal HVs
specific to BF
support
Ekstrom, Cluster RCT Sweden Primiparous Process- Usual care, 27 (NR) NR 100 14-18
201470, healthy oriented training women were
Ekstrom, 10 municipalities 2000-2002 mothers of in supportive BF  sampled from NA
2012™ singleton full- counseling for clusters not
540 women (480 term infants midwives and receiving the
Medium analyzed) receiving care  postnatal nurses intervention at

from health
professionals
in the
intervention or
control
municipalities

(7 days of
lectures)

two time points,
before the
intervention and
at the same time
as the
intervention
sample



First Author, Study Design Country Inclusion Intervention Comparator(s) Age, % % Primiparous % Cesarean
Year Criteria Description Mean Non- Birth
N Sites Year(s) of (SD) whit % Previously
ROB Enrollment e BF
N Participants
Feldman- NRCT United Residency Targeted BF No curriculum NRP NR NR NR
Winter, States programs curriculum for (usual care)
20107 13 residency (pediatrics, residents in NR
programs (417 2006-2008 OBGYN, and pediatrics,
Medium residents) family family medicine,
medicine) with and OBGYN,
N women NR low or including
unknown BF lectures, skills
rates at workshops,
hospitals discussions,
lacking Baby- participation in
Friendly newborn
certification nursery rotation
assisting
Medical mothers with
N records of BF, and
~ women giving  community
birth at outreach and
included sites care
were randomly  coordination
sampled at (field trip or
study initiation ~ presentation to
and 6m later local BF support
group)
Hannula, NRCT Finland Mothers giving  Accessto long- Normal 31NR NR 47-62 12-17
201488 birth to term intensified  counseling and
3 maternity 2007-2008 singleton counseling on support at 39-52
High hospitals infants at BF and maternity health
included parenthood care®
705 mothers maternity support (via
hospitals Web pages), in

maternity
hospital, and
after childbirth
(20th week
gestationto 1
year)



First Author, Study Design Country Inclusion Intervention Comparator(s) Age, % % Primiparous % Cesarean
Year Criteria Description Mean Non- Birth
N Sites Year(s) of (SD) whit % Previously
ROB Enroliment e BF
N Participants
Hoddinott, Cluster RCT Scotland Clusters: Adoption of a Practices without 28-29 NR NR NR
20097 general BF group policy: a new BF group
14 general practices 2002 practices that localities were policy? NR
Medium (‘localities’) routinely asked to double
collected BF the amount of
18,603 data througha BF group
national activity, setup a
surveillance minimum of 2
program new groups and
ensure all
Women: no centers had
specific criteria accessto a
other than group; individual
women BF groups were
attending to be offered
participating weekly to
N practices women only and
o at least 50% of
the group
meeting was to
be social and
interactive
Kools, 2005”7  Cluster RCT Netherlands Women who Health care Usual care NR; % NR 55-56 NR
gave birth to provider training by age
Medium 10 maternity and 2000-2002 infants >2,000 to deliver a BF group NR (66-71%
child health centers g promotion and <25 intended to BF)
support program yrs:
781 mothers (health 8-10
counseling, 25to
early signaling 30 yrs:
of BF problems, 44-45
continuity of >31
care, and free oo
access to yrs:
. 46-47
lactation

consultancy)



First Author, Study Design Country Inclusion Intervention Comparator(s) Age, % % Primiparous % Cesarean
Year Criteria Description Mean Non- Birth
N Sites Year(s) of (SD) whit % Previously
ROB Enrollment e BF
N Participants
Kronborg, Cluster RCT Denmark Mothers living  Health visitors Usual care NR; % NR 40-41 NR
200778 in eligible received an 18-  (health visitor by age
22 municipalities 2004 municipalities h course service, including  group: 60
Medium who gave birth  (related to one or more 15-24:
1,595 mothers to a single full-  providing BF nonstandardized  10-12
term child support and HVs within 5 wks  25-32:
counseling); 1to  of birth) 63-66
3 HVs were 33-46:
provided within 25
5 wks of birth
and addressed
BF techniques,
education,
maternal and
infant care, and
need for support
Madden, Single-group, pre- United Mother-infant Introduction of a  Mothers giving NR; % 31 45 NA
20038 post States pairs identified new HMO birth during a 4- by age (excluded)
from HMO® protocol of 1 yr period before group: NR
Medium 14 health centers 1990-1998 medical postpartum the first policy <22:
records who overnight change 4.5
20,366 mother- had given birth  hospitalization 22-29:
infant pairs during 7.5 yrs followed by a 31.2
before and nurse HV for 30-34:
after two LOS normal vaginal 39.2
policy deliveries 35+:
changes; (1994- 1996), 25.1

excluded pairs
whose
deliveries
involved
cesarean
sections, >4
nights’ LOS, or
unequal
mother and
infant LOS

then MAf State
48h minimum
coverage
mandate
(effective 1996)
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First Author, Study Design Country Inclusion Intervention Comparator(s) Age, % % Primiparous % Cesarean
Year Criteria Description Mean Non- Birth
N Sites Year(s) of (SD) white % Previously
ROB Enroliment BF
N Participants
Martens, NRCT Canada Mothers giving Mandated 1.5-h  Usual care NR NR; 9.8-23.5 0
200078 birth at hospital staff BF 27to
2 rural hospitals 1997 participating education 76% NR
High hospitals session for all were
75 births nursing staff; First
optional tutorial Natio
related to BF ns
education, client
support and s
hospital policy
completed
individually
Nilsson, Cluster RCT Denmark Women Multicomponent  Usual care 30 (5) NR 40 13-16
20178 expecting a BF program
9 maternity settings  2013-2014 single infant, emphasizing NR
Medium intending to extended skin-
3,541 women BF and to-skin contact,
expected to be BF at least 8
discharged times per day,
within 50 hrs BF position
postpartum guidance, and

acknowledgeme

nt of equal roles
between
parents
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First Author, Study Design Country Inclusion Intervention Comparator(s) Age, % % Primiparous % Cesarean
Year Criteria Description Mean Non- Birth
N Sites Year(s) of (SD) white % Previously
ROB Enrollment BF
N Participants
Senarath, Cluster RCT Sri Lanka Healthy Training Usual care (no NR; % 100 36-46 NR
20077 mother- program (4 by age  (Sri
5 hospitals 2003-2004 newborn pairs  days) for group: Lanka NR
High (singleton hospital <19:8- N
892 women births only) obstetric service 11 ethnic
who received staff (midwives, 20-34: i-ties)
care from the nurses, and ’
80-87
5 study doctors) to
hospitals increase 2 35:
knowledge and 5-9
essential

newborn care
skills;

approximately 5

h spent on BF
topics
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First Author, Study Design Country Inclusion Intervention Comparator(s) Age, % % %
Year Criteria Description Mean Non- Primiparous Cesarean
N Sites Year(s) of (SD) white Birth
Enrollment % Previously
ROB N Participants BF
Taddei, Cluster RCT Brazil Hospitals 3-wk intensive No exposureto  26-29 NR 34-37 NR
20007 located near BF promotion staff training?
8 hospitals 1992 Sao Paulo, program NR (90-96%
Medium Brazil with at designed to intended to BF)
970 infants least 2 births train
per day in the multidisciplinary
maternity teams in
ward; no lactation
previous management
exposure to a (pediatricians,
similar obstetricians,
intervention and nurses)
Wagner, Single group, pre- United All mothers Mandated BF Usual care (pre- NR 69 NR NR
200282 post States and their education for all  intervention)
infants medical and NR
Medium 1 health care 1993-1999 admitted to the  nursing staff
system Medical (including
University of residents)

13,039 infants

South Carolina
1993-1999

emphasizing the
benefits of BF
for mothers and
infants offered
in a range of
forums" patient
education
offered via
prenatal classes
and postnatal
care
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First Author, Study Design Country Inclusion Intervention Comparator(  Age, % % %
Year Criteria Description S) Mean Non- Primiparous Cesarean
N Sites Year(s) of (SD) white Birth
Enrollment % Previously
ROB N Participants BF
Wan, 2011> RCT China Pregnant Continuous Task-centered 27-28 NR 100 NR
women =20 primary nursing  nursing care:
Medium 1 hospital (2 2008-2009 yrs having care: women NA
obstetric units) their first individualized received the
delivery continuous same care for

470 pregnant
women

holistic primary
nursing care
starting 8 wks
prior to delivery
(outpatient
setting), during
admission and 2
wks post
discharge (to
mother and
infants) by the
same nurse

the same
duration, but
task centered
(not
individualized)
, and by
different
nurses who
carried out
different
services

2 Per authors, routine preventive health care for infants includes a home visit between 0 and 2 wks and consultations at 6 wks and at 3, 4, 5, 6, 7-8, 10, and 11-12 mos for

vaccination, anthropometric measurements, screening, and lactation counseling.

b All characteristics provided in study are for the residents who were exposed to the educational curriculum, not for the women/infants whose BF rates were being measured.

¢ Described as personal advice from midwives and nurses according to the mother’s wishes and a possibility to watch a BF video on the ward; no additional staff training and the
families did not have access to more individualized BF support.
4 At baseline, 10 BF groups were offered in the intervention and control localities. The number of BF groups increased to 27 in intervention localities and remained at 10 in control

localities.

¢ The HMO included 14 health centers of the Harvard VVanguard Medical Associates in eastern Massachusetts.
f The Massachusetts law established a “minimum stay” of 48 hours, with shorter stays permitted if a mother gave consent and was offered a home visit. A federal law effective
January 1998 extended the 48-hour coverage mandate to other States and health plans but did not change the policy environment for the study population.
9 At the time of the study, few Brazilian hospitals had rooming-in, and approximately 30% of all deliveries were via cesarean section.
h The learning forum included a yearly didactic conference for pediatric residents and twice yearly seminar for staff (pediatrics, obstetrics and nursing, bedside teaching, case

conferences journal club).

BF = breastfeeding; BFHI = Baby-Friendly Hospital Initiative; g = gram; HMO = health maintenance organization; h = hour; HV = home visit; LOS = length of stay; MA =
Massachusetts; N = number; NA = not applicable; NR = not reported; NRCT = nonrandomized controlled trial; OBGYN = obstetrician/gynecologist; RCT = randomized
controlled trial; ROB = risk of bias; SD = standard deviation; wks = weeks.



times per day, and education targeted at both parents).®® Three studies combined staff training
with expanded access to breastfeeding groups’ or additional postpartum home visits.”® 84

Three studies assessed changes in health service delivery or policies that relate to
breastfeeding. One RCT compared two different types of perinatal nursing care: continuous
primary nursing care (the same nurse provided care during prenatal appointments, during
admission, and 2 weeks postdischarge to both mothers and infants) or usual task-centered
nursing (women and infants received the same care, but different nurses carried out different
tasks).”2 The second study was a single group pre-post study assessing the effect of changes in
maternity length of stay policies in one U.S. State (Massachusetts) among women enrolled in a
large health maintenance organization.® The third study assessed the benefit of implementing an
adapted BFHI intervention in outpatient maternal and child health centers (e.g., developing a
breastfeeding policy, staff training, outcome assessment, and quality improvement initiatives).8

The majority of studies (11) were rated as medium ROB, 1 was rated low ROB,% and 3 were
rated high ROB.% "> 78 Common sources of bias included selection bias, high attrition, and
baseline differences between groups that were not controlled for in the analyses.

Results

Breastfeeding Initiation

Ten studies assessing non-BFHI health care system interventions reported on rates of
breastfeeding initiation (Table 8). Studies generally measured breastfeeding initiation during a
maternity stay or at discharge. Three studies assessed the initiation of any breastfeeding
(exclusive and nonexclusive) only, ™8 two assessed the initiation of exclusive breastfeeding
only,%8 72 and the others reported on both measures.

Table 8. Non-BFHI health care system—based interventions reporting on breastfeeding initiation

First Intervention Study Breastfeeding Initiation Outcome
Author, Design Results
Year Comparison
N Sites
ROB
N
Participants
Ekstrom G1: BF training Cluster RCT Assessed via questionnaire (3 days postpartum), %
, 201479 program for health initiated BF (N total):
Ekstrom care professionals 10 G1: 100 (172)
, 20127 municipalites  G2: 97 (148)
G2: Usual care (control G3: 97 (160)
Medium  group A)? 480 women G1vs. G2: p=0.863

G1vs. G3: p=0.838
G3: Usual care (control
group B)
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First Intervention Study Breastfeeding Initiation Outcome
Author, Design Results
Year Comparison
N Sites
ROB
N
Participants
Feldma  G1: Residency BF NRCT Initiation of exclusive BF, % (n/N total):
n- curriculum G1 pre: 15.5 (78/504)
Winter, 13 sites G1 post: 23.1 (114/493)
20107 G2: Usual care (residency G1 pre-post % change: 7.5; p=0.002
programs) G2 pre: 27.5 (193/701)
Medium G2 post: 30.5 (214/701)
N women NR G2 pre-post % change: 3.0; p=0.239
Initiation of any BF (% (n/N total):
G1 pre: 76.0 (383/504)
G1 post: 80.7 (398/493)
G1 pre-post % change: 4.7; p=0.071
G2 pre: 64.8 (454/701)
G2 post: 66.6 (467/701)
G2 pre-post % change: 1.8; p=0.500
Hannula G1: Intensified NRCT Exclusive BF at hospital discharge, % (N):
, 2014%  perinatal family BF G1: 76 (431)
support 3 maternity G2: 66 (274)
High hospitals p=0.0099
G2: Usual care
705 mothers
Hoddino G1: Adoption of a Cluster RCT Initiation of any BF at birth, mean difference (95% CI)
tt, policy to provide BF between intervention and control groups at
20097 groups for pregnant 14 general postintervention (adj. for preintervention rate):
and BF women practices -0.009 (-0.045 to 0.027); p=0.58
(“localities”)
Medium  G2: Usual care (no
new policy) 18,603
Kools, G1: BF promotion and  Cluster RCT Exclusive BF at hirth, % (N):
200577 support program G1: 61 (371)
10 maternity G2: 67 (330)
Medium  G2: Usual care and child OR (95% CI): 0.80 (0.57 to 1.11)

health centers
Total BF at birth (exclusive or nonexclusive), % (N):

781 mothers G1: 68 (371)

G2: 72 (330)
OR (95% CI): 0.84 (0.61 to 1.16)
Madden Changes in maternity Single-group,  BF initiation rates increased an estimated 0.4% per
, 20038 length of stay policy pre-post quarter over time: 70.1% in the 4th quarter of 1990 to
(pre-post)© 81.9% in the 1st quarter of 1998 (p<0.0001); no
Medium 14 health statistically significant changes in BF rates were found at
centers either of the 17 policy intervention points.

20,366 hirths ~ Subgroups: no reductions in BF rates were associated
with the changes in LOS policies for the following
subgroups: maternal age, primiparous status, Medicaid
enrollment, living in a low-income neighborhood, black
race, Asian race, and Hispanic nonblack race.

Martens  G1: Nursing staff BF NRCT Any BF initiation, % (N)°:
, 20007 education G1 pre: 62 (21)
2 rural G1 post: 65 (20)
High G2: Usual care hospitals G2 pre: 74 (74)
G2 post: 64 (14)
75 births p>0.05 for pre-post change in both groups
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First Intervention Study Breastfeeding Initiation Outcome

Author, Design Results
Year Comparison

N Sites
ROB

N

Participants
Senarat  G1: Obstetric staff Cluster RCT Exclusive BF at discharge (mothers self-report), % (N):
h, training on essential G1 pre: 97.8 (233)
20077 newborn care 5 hospitals G1 post 97.3 (233)

G2 pre: 99.6 (233)

High G2: Usual care 892 women G2 post: 98.7 (223)

Difference in pre-post change between intervention and
control groups NS
Wagner, Mandated medical and Single-group,  Any BF initiation (at the time of feeding initiation during

200282 nursing staff BF pre-post first 24-hour period), % (N BF/N total)
education and Pre (1993-1994): 18.9 (816/4,315)
Medium  expanded patient 1 health care  Post (1996-1999): 47.1 (4,107/8, 724)
education (pre-post) system p<0.0001
13,039 infants
Wan, G1: Continuous RCT Exclusive BF during hospitalization, % (N):
20117 primary nursing care G1: 98.69 (230)
1 hospital (2 G2: 87.92 (240)
Medium  G2: Task-centered obstetric p=0.001
nursing care units)

470 pregnhant

women
2 Women were sampled from clusters not receiving the intervention at two time points: before the intervention (control group A)
and at the same time as the intervention sample (control group B).
b The population refers to eligible birth records in all randomized clusters with valid feeding data considered in ITT analysis.
¢ This study period spanned the 17 interventions of interest: (1) the introduction of a new HMO protocol of one postpartum
overnight hospitalization followed by a nurse home visit for normal vaginal deliveries and then (2) Massachusetts State minimum
coverage legislation.
d Rates of any BF initiation obtained from chart audits before and after intervention (at both intervention and control hospitals).
All breastfed babies born at the control site from June 1997 to the end of September were supplemented with additional fluids.

BF = breastfeeding; BFHI = Baby-Friendly Health Initiative; CI = confidence interval; G = group; HMO = health maintenance
organization; ITT = intent-to-treat; LOS = length of stay; N = sample size; NR = not reported: NRCT = nonrandomized
controlled trial; NS = not sufficient; RCT = randomized controlled trial; ROB = risk of bias.

Four studies assessing the effectiveness of education and training for health care
professionals only (with no mention of additional individual-level services offered to women)
reported on breastfeeding initiation; overall, studies found no difference between intervention
and control groups.” 73 7 7® Two of these were RCTSs enrolling populations with a high rate of
breastfeeding initiation before and after implementation of the intervention, at both intervention
and control sites (>97%).”% "> One NRCT assessed the effectiveness of a residency breastfeeding
curriculum; at intervention sites, initiation of exclusive breastfeeding increased (pre-post %
change, 7.5; p=0.002), however, control sites also had an increase in breastfeeding initiation
(pre-post % change, 3.0; p=0.239) and authors do not note whether differences between groups
are statistically significant.”

Four studies assessed a health-system intervention that combined education (or skills
training) to providers with expanded breastfeeding support services and reported on
breastfeeding initiation rates.®® ™ 7782 Of these studies, two did not find benefit; one was an
RCT assessing adoption of a policy to provide increased access to breastfeeding groups (mean
difference between groups in breastfeeding initiation rates, -0.009; 95% confidence interval [CI],
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-0.045 to 0.027),”* and the other assessed a multicomponent breastfeeding promotion and support
program and found no difference in initiation of any or exclusive breastfeeding at birth (Table
8).”” Two other studies found benefit.%8 8 One found increased rates of exclusive breastfeeding
initiation at hospitals implementing an intensified perinatal family breastfeeding support
intervention compared with controls (75 vs. 66%; p=0.0099),% and the other found increased
initiation of any breastfeeding after a mandated medical and nursing staff educational
intervention paired with increased pre- and postnatal breastfeeding support (19% vs. 48%;
p<0.0001).%2

Two studies assessing changes in different health service delivery methods or policies that
relate to breastfeeding reported on initiation rates with inconsistent results.”? 8 One study was a
single-group pre-post study assessing the relationship between changes in maternity length-of-
stay policies among women belonging to one Massachusetts health maintenance organization
(HMO); the study period spanned two separate interventions: (1) the introduction of a new
protocol of one postpartum overnight hospitalization for women who had normal vaginal
deliveries (followed by a nurse home visit) and (2) Massachusetts State law mandating minimum
48-hour coverage legislation.®° Breastfeeding initiation rates increased an estimated 0.4 percent
per quarter over time with no statistically significant changes at either of the two policy
intervention time points.® The RCT comparing continuous primary nursing care with usual care
(task oriented nursing) among Chinese women found higher rates of exclusive breastfeeding
during hospitalization among the intervention group than in the controls (99% vs. 88%;
p=0.001)."

Breastfeeding Duration

Table 9 shows results of the 11 non-BFHI health care system intervention studies reporting
on breastfeeding duration. Two measured duration of exclusive breastfeeding only,’? 76 2
measured the duration of any breastfeeding only,’* 8 and 5 measured both exclusive and
nonexclusive breastfeeding duration.

Table 9. Non-BFHI health care system—based interventions reporting on breastfeeding duration

First Intervention Study Design  Breastfeeding Duration (Any, Exclusive
Author, Nonexclusive Plus Exclusive) Breastfeeding Duration
Year Comparison N Sites
ROB N Participants
Baerug, G1: Implementing NRCT Any BF, % (N) Exclusive BF, % (N)
20168 the BFHI into 6 mos 5 mos
routine antenatal 54 G1: 72 (969) G1: 41 (971)
Medium and child care municipalities G2: 68 (898) G2: 36 (900)
services at the OR?: 1.24 (0.99-1.54); p=0.06 OR?; 1.39 (1.09 to 1.77);
community level 3,948 mothers p=0.018
12 mos
G2: Usual care G1: 28 (224/807) 6 mos
G2: 27 (204/732) G1:18 (174/971)
OR NR; p=0.43 G2: 14 (127/900)
OR®: 1.33 (1.03 to 1.72);
p=0.03
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First Intervention Study Design  Breastfeeding Duration (Any, Exclusive
Author, Nonexclusive Plus Exclusive) Breastfeeding Duration
Year Comparison N Sites
ROB N Participants
Coutinho, G1: BFHI staff RCT Mean rate of any BF 10-180 days Mean rate of exclusive
20058 training + 10 HVs after discharge, % (N) BF 10-180 days after
providing BF 2 sites discharge, % (N)
Low support and G1: 78 (174)
promotion 350 women G2: 62 (175) G1: 45 (174)
p<0.001 G2: 13 (175)
G2: BFHI staff p<0.0001
training alone
Ekstrom, G1: BF training Cluster RCT Total BF duration® (exclusive plus Duration of exclusive® BF
20147, program for health partial BF) assessed at 9 mos, (mos), mean (SD)
Ekstrom, care professionals  Antenatal and mean mos (SD) G1:3.9 (2.2)
2012™ child health G1l:7.54.7) G2:3.2(1.7)
G2: Usual care centers in 10 G2:7.1(4.6) G3:3.5(2.0)
Medium (control group A)® municipalities G3:7.0 (4.5) G1 vs. G2=p=0.02
p=NS per authors G1 vs. G3= NS per
G3: Usual care 480 women authors
(control group B)
Feldman- G1: Residency BF  NRCT Any BF at 6 mos, % (N): Exclusive BF at 6 mos,
Winter, curriculum G1 pre: 25.3 (300) % (N):
20107 13 sites? G1 post: 28.7 (300) G1 pre: 2.3 (300)
G2: Usual care (residency pre-post change: 3.4; p=0.291 G1 post: 9.0 (300)
Medium programs) G2 pre: 26.9 (499) pre-post % change: 6.7;
G2 post: 25.3 (550) p=0.001
pre-post % change: -1.6; p=0.574 G2 pre: 11.6 (499)
G2 post: 6.2 (550)
pre-post % change: -5.4;
p=0.002
Hoddinott, = G1: Adoption of a Cluster RCT Any BF at 6-8 wks postpartum, NR
20097 policy to provide mean difference (95% ClI) between
BF groups for 14 general intervention and control groups at
pregnant and BF practices postintervention (adj. for
Medium women (“localities™) preintervention rate):
-0.017 (-0.036 to 0.002); p=0.08
G2: Usual care (no 18,603
new policy) Any BF at 8-9 mos postpartum,
mean difference (95% CI) between
intervention and control groups at
postintervention (adj. for
preintervention rate):
0.007 (-0.056 to 0.070); p=0.82
Kools, G1: BF promotion Cluster RCT Any BF 3 mos postpartum, % (N): Exclusive BF 3 mos
200577 and support G1:32(371) postpartum, % (N):
program 10 maternity G2: 38 (330) G1: 27 (371)
Medium and child OR (95% CI): G2: 32 (330)

G2: Usual care

health centers

781 mothers

0.79 (0.58 to 1.08)
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First Intervention Study Design  Breastfeeding Duration (Any, Exclusive
Author, Nonexclusive Plus Exclusive) Breastfeeding Duration
Year Comparison N Sites
ROB N Participants
Kronborg, G1: Health visitor Cluster RCT NR Exclusive BF 6 mos
200778 education and postpartum, % (N):
delivery of BF 22 G1: 7.7 (780)
Medium support municipalities G2: 4.9 (815)
intervention (1-3
HVs) 1,595 mothers Cessation rate of
exclusive BF at 6 mos
G2: Usual care postpartum (intervention
vs. control):
HR (95% CI)
0.86 (0.75 to 0.99)
p=0.04
Madden, Changes in Single-group, Rates of BF continuation within 90 NR
2003% maternity length-of-  pre-post days of birth among BF initiators
stay policy (pre- remained constant at an estimated
Medium post) 14 health 72.6% throughout the study period.
centers
20,366 births
Nilsson, G1: Cluster RCT NR Exclusive BF 5-7 days
20178 Multicomponent BF postpartum, %:
intervention in 9 maternity G1: 82
Medium early-discharge settings G2: 82
maternity settings AOR (95% CI)
3,541 women 1.01 (0.88 to 1.14)
G2: Usual care
Exclusive BF 1 mo
postpartum, %:
Gl:74
G2:76
AOR (95% CI)
0.87 (0.64 to 1.18)
Exclusive BF 6 mo
postpartum, %:
G1:7
G2:5
AOR (95% CI)
1.36 (1.02t0 1.81)
Taddei, G1: Intensive staff ~ Cluster RCT Full BF duration (days),® measured  Exclusive BF duration
20007 BF training (3-wk at 6 mos, adj. HR (95% CI) of (days), measured at 6
course) 8 hospitals before-after cohort: mos, adjusted’ HR (95%
Medium G1:0.80 (0.67 to 0.97) Cl) of before-after cohort:
G2: Usual care (no 970 infants G2:1.16 (0.93 to 1.45) G1:0.71 (0.59 to 0.85)

staff training)

p=0.0019

Total BF duration (age at which BF
was terminated, days), measured
at 6 mos, adjusted’ HR (95% ClI) of
before-after cohort:
G1:1.01(0.83t0 1.22)
G2:1.55(1.23 to 1.96)

p=0.0019
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First Intervention Study Design  Breastfeeding Duration (Any, Exclusive

Author, Nonexclusive Plus Exclusive) Breastfeeding Duration
Year Comparison N Sites
ROB N Participants
Wan, G1: Continuous RCT NR Exclusive BF at 6 wks
20117 primary nursing postpartum, % (N):

care 1 hospital (2 G1: 93.91 (230)
Medium obstetric units) G2: 72.08 (240)

G2: Task-centered

nursing care 470 pregnant p=0.001

women

a Adjusted for cluster effects, breastfeeding at hospital discharge, maternal education, age, parity and smoking habits.

b Women were sampled from control clusters at two time points: before the intervention (control group A) and at the same time
as the intervention sample (control group B).

¢ Exclusive breastfeeding was defined as breastfeeding with occasional use of water, breastmilk substitutes (not more than a few
times), and/or solids (not more than 1 tablespoon per day). Partial breastfeeding was defined as infants who received breastmilk
and breastmilk substitutes (every day) and/or solids (more than 1 tablespoon per day).

4 Residency programs in pediatrics, obstetrics, and family medicine were enrolled; eligible programs had to have low or unknown
breastfeeding rates, serve a diverse patient population and varied geographical regions, and lack a Baby-Friendly certification.

¢ Full breastfeeding refers to age at introduction of any other milk.

f Adjusted for hospital of birth, mother’s age, parity, delivery (normal vs. other), birth weight, and sex; p-value refers to the
interaction term of control-exposed and before-after variables from the model that included both cohorts from all hospitals
(N=970).

AOR = adjusted odds ratio; BF = breastfeeding; BFHI = Baby-Friendly Hospital Initiative; Cl = confidence interval; G = group;
HR = hazard ratio; HV = home visit; N = number; NR = not reported; NRCT = nonrandomized controlled trial; NS = not
sufficient; OR = odds ratio; RCT = randomized controlled trial; ROB = risk of bias; SD = standard deviation; wks = weeks.

Three studies assessed the effectiveness of an intervention providing education and training to
health care professionals (with no additional individual-level services offered to women); the
results did not consistently demonstrate benefit.”: > 79 In the cluster RCT comparing
breastfeeding training to Swedish midwives and postnatal nurses,’* women in the intervention
and control groups had similar durations of any breastfeeding (7.5, 7.1, and 7.0 months,
respectively) and exclusive breastfeeding durations (3.9, 3.2, and 3.5 months, respectively);’
only one comparison was significant: mean exclusive BF duration among women in intervention
municipalities versus women from control group municipalities measured before the start of the
intervention (3.9 vs. 3.2 months; p=0.02). The NRCT enrolling U.S. residency programs
(pediatrics, OBGYN, and family medicine) reported on breastfeeding rates at 6 months following
implementation of a breastfeeding residency curriculum; there was no difference in the pre-post
change among intervention sites (3.4%; p=0.291) or control sites (1.6%; p=0.574) for rates of
any breastfeeding at 6 months.” For rates of exclusive breastfeeding at 6 months, intervention
sites had improved rates (6.7%; p=0.001), while control sites had decreased rates (-5.4; p=0.002)
during the study period.” Authors provide only p-values for pre-post comparisons and not
sufficient data to calculate differences between intervention and control groups. The cluster RCT
assessing staff education (nurses, midwives, and physicians) found lower rates of weaning for
exclusive breastfeeding, full breastfeeding (age at introduction of another milk), and total (any)
breastfeeding among women in the intervention group compared with controls (Table 9).7

Four studies assessed a health system intervention that combined education (or skills
training) to providers with expanded individually delivered breastfeeding support services;
results were mixed (two studies found benefit and two did not).” 7 77.84 At 3 months, the RCT
set in The Netherlands found no difference in rates of any and exclusive breastfeeding between
groups randomized to the health care provider training and support program (counseling,
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identification of breastfeeding problems, and free access to lactation consultants) and control
sites (Table 9).”” One cluster RCT assessing a policy to provide breastfeeding groups found no
difference in rates of any breastfeeding among intervention and control practices 6 to 8 weeks
postpartum and 8 to 9 months postpartum.’ The two studies providing staff education along with
expanded or new home visits found benefit.’® 8 One evaluated breastfeeding education to health
visitors plus expanded home visits (1 to 3 within 5 weeks of birth) to support breastfeeding;
mothers in the intervention group had a lower cessation rate of any breastfeeding than controls
(hazard ratio [HR], 0.86; 95% CI, 0.75 to 0.99).”® The second was an RCT set in Brazil that
compared staff training (modeled after BFHI training) plus 10 postpartum home visits providing
breastfeeding support with staff training alone; women receiving home visits had higher rates of
any breastfeeding over 6 months post-discharge (78% vs. 62%; p=0.001) and higher rates of
exclusive breastfeeding (45% vs. 13%; p<0.001).84

Three studies assessed changes in health service delivery or policies that relate to
breastfeeding and reported on breastfeeding duration; the studies did not consistently
demonstrate benefit. The RCT comparing continuous primary nursing care with usual care (task-
oriented nursing) among Chinese women found higher rates of exclusive breastfeeding at 6
weeks postpartum among the intervention group than in the controls (94% vs. 72%; p=0.001)."?
One nonrandomized trial set in Norway adapted BFHI for implementation into routine antenatal
and child services; there was no difference between the intervention and control groups in rates
of any breastfeeding at 6 months (OR, 1.24; 95% CI, 0.99 to 1.54) or at 12 months. For rates of
exclusive breastfeeding, the intervention group had a significantly higher rate than controls at 5
months and 6 months postpartum (OR, 1.33; 95% Cl, 1.03 to 1.72).8 The single-group pre-post
study assessing the relationship between changes in maternity length-of-stay policies among
women belonging to one Massachusetts HMO found that rates of breastfeeding 90 days after
birth among initiators remained constant at an estimated 73 percent throughout the study
period.&°

Women, Infants and Children—-Based Interventions

Characteristics

Eight included studies assessed changes in breastfeeding rates associated a Special
Supplemental Nutrition Program for Women, Infants and Children (WIC) program or policy.8-3
Although all studies were set in the United States, they included women from diverse States
(Table 10). Studies generally enrolled a population of women with mean ages in the 20s to 30s.
Two studies focused on populations of women enrolled during the 1990s,% % and the other four
enrolled women from 2002 to 2016.

Included studies assessed heterogeneous interventions and policies. One study used three
separate U.S. population cohorts to assess breastfeeding rates before and after a 2007 policy
revising the WIC food package (implemented by States in 2009):37 (1) the Pregnancy Risk
Assessment Monitoring System (PRAMS), women from 19 States between 2004 to 2010; (2) the
Pediatric Nutrition Surveillance System (PedNSS), women/infants from 16 States from 2007 to
2010; and (3) the National Immunization Survey (NIS), infants from all 50 States and the District
of Columbia from 2004 to 2010. One goal of the food package revision was to provide a greater
economic incentive for women to breastfeed (e.g., by providing mothers of infants exclusively
breastfed with additional milk, cheese, eggs, canned fish, and whole wheat bread).®’
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The other seven studies assessed various individual-level interventions implemented in
individual States or WIC agencies (Table 10). One RCT assessed whether an electric breast
pump (vs. a manual pump) would increase breastfeeding duration in mothers returning to full-
time work or school.®® One RCT compared cash incentives contingent on demonstrating
breastfeeding to research staff with usual WIC services among Puerto Rican women.®® One
prospective cohort study compared use of the Breastfeeding Attrition Prediction Tool (BAPT)
with usual WIC services.® Four studies assessed a type of peer support intervention. One
nonrandomized trial compared a Peer Dad program (plus Peer Support for Mothers) with Peer
Support for Mothers alone among Hispanic participants at a single WIC agency in Texas.®® One
RCT compared telephone peer counseling with standard care (no peer counseling) at four WIC
agencies in Oregon.® Two compared a peer counseling program with usual care (no peer
counseling) at different agencies in lowa (8 counties)® and Tennessee (9 health departments).®!

Results

Results of the eight included studies are presented in Table 11. Most studies reported on both
breastfeeding duration and initiation, and we present results together below grouped by
intervention type. Overall, peer-support interventions targeted to mothers were effective for
improving breastfeeding rates. We found insufficient evidence (primarily due to unknown
consistency and imprecision) to make a conclusion on the benefit of other WIC programs or
policies for improving breastfeeding outcomes.

One study assessing breastfeeding rates in relationship to the 2007 Federal rule revising WIC
food packages found no association between the policy change and rates of breastfeeding.®” Data
from all three sources (PRAMS, PedNSS, and NIS) showed steady upward trends in rates of ever
breastfed infants on WIC during the study period; in neither PRAMS nor NIS data were trends in
breastfeeding after implementation of the new food package statistically different from trends in
breastfeeding among low-income women not on WIC (Table 11).87 Similarly, there was no
change in monthly breastfeeding rates by birth cohort associated with the new food package in
the PedNSS data (pre- vs. postimplementation of the new policy).8’

In the RCT (N=280) enrolling Hawaiian mothers on WIC who planned to return to work or
school, there was no difference in breastfeeding duration among mothers assigned to an electric
or manual breast pump (median duration of breastfeeding: 12 vs. 11 months, respectively; HR,
1.13; 95% CI, 0.79 to 1.50).8 The RCT comparing monthly cash incentives for breastfeeding
with usual WIC services among Puerto Rican women found significantly higher rates of any
breastfeeding at 1, 3, and 6 months postpartum (Table 11); there was no difference between
groups for self-reported exclusive breastfeeding.®® In one prospective cohort study, women who
agreed to participate in a tailored breastfeeding counseling and support intervention (based on
responses to the BAPT tool) had higher rates of exclusive breastfeeding at 1 week and 1 month
postpartum than women who declined to participate (Table 11); there was no difference in rates
of exclusive breastfeeding between groups at 2 months.
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Table 10. Characteristics of studies assessing WIC-based interventions

First Author, Study Design Country Inclusion Intervention Comparator( Age, % Non- % %
Year Criteria Description S) Mean white Primiparo  Cesarean
N Sites Year(s) of (SD) us Birth
ROB Enroliment
N Participants %
Previously
BF
Edmunds, Prospective cohort United States Women 218 Use of the Womenwho 29 (6.0) 89 75 NR
2017 2013-2016 yrs, enrolled in Breastfeeding declined to
12 WIC clinics (NY) WIC during the  Attrition Prediction  participate NR
High first trimester Tool to inform and received
826 who intended to  tailored BF usual WIC
BF or were counseling services
undecided targeting attitudes,
social
/professional
support, and BF
confidence
Hayes, 2008% RCT United States Women who Provision of an Provisionofa NR:%by NR 50-55 NR
2002-2003 planned to electric breast manual age
Medium 13 WIC sites return to work pump (loaned) breast pump  group: NR
(Hawaii) or school full (loaned) <20: 11-
time after 18
280 women delivery and 20-29:
had no medical 64-59
conditions that 30-44:
prevented or 18-30

limited BF



First Author, Study Design Country Inclusion Intervention Comparator(s) Age, % Non- % %
Year Criteria Description Mean white Primiparo  Cesarean
N Sites Year(s) of (SD) us Birth
ROB Enroliment
N Participants %Previous
ly BF
Joyce, 20158 Prospective cohort United States PRAMS: WIC WIC food package Mothers/infants PRAMS: PRAMS NR NR
participants and  policy change not receiving <20: 156
High NA (3 population 2004-2010 women w/ low (2007 rule WIC benefits 6-17 (WIC); NR
cohorts: PRAMS, SES? who did implemented by (PRAMS and 20-29: 34
NIS, and PedNSS) not participate States in 2009): NIS); or pre- 61-62 (non-
in WIC vouchers available implementation  230: WIC)
PRAMS (WIC): to BF women with  of WIC policy 21-31
85,458 NIS: Children monetary value change NIS:67
PRAMS (Non-WIC): who ever comparable to (PedNSS) (wic
42,019 received WIC vouchers received NIS: and
NIS (WIC): 62,289 benefits and by mothers not <20:1-5 non-
NIS (Non-WIC): children who did  exclusively BF; 20-29: WIC)
11,702 not but had restrictions on 35-54
PedNSS (infants): family income issuance of =>30: PedNS
& 744 <250% of the formula to BF 41-63 S:NR
> Federal poverty infants in first mo.;
level infants exclusively PedNSS:
BF eligible to NR
PedNSS®: All receive extra
participants commercially
2007-2011 (pre- prepared fruits
and post-policy  and vegetables
change)
Lovera, NRCT United States Program Peer Dad Peer counseling NR; % by NR 29-30 46-54
201088 participation; Program (plus program for age (100%
1 WIC agency in 2005-2006 mother had Peer Counseling Mothers only: group, Hispani 72-78
Medium Texas initiated BF of Program for Experienced BF  Mother: c)
the index child; Mothers): women serve as  20-35 yrs:
200 women current WIC Peer Dad role models 84-86%
program volunteers acted 36-50 yrs:
participation; as role models 14-16%
Hispanic; 218 and provided
yrs counseling and Father:
classes pre- and 20-35 yrs:
postnatally for 73-78%
WIC father 36-55 yrs:

22-27%
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First Author, Study Design Country Inclusion Intervention Comparator(s) Age, % Non- % %
Year Criteria Description Mean white Primiparo  Cesarean
N Sites Year(s) of (SD) us Birth
ROB Enrollment
N Participants %Previous
ly BF
First Author, Study Design Country Inclusion Intervention Comparator(s) Age, % Non- % %
Year Criteria Description Mean white Primiparou  Cesarean
N Sites Year(s) of (SD) s Birth
ROB Enroliment
N Participants %
Previously
BF
Reeder, RCT United States Women Telephone peer Standard WIC 27 44-47 NR 26-30
20148 attending aWIC  counseling BF
4 WIC agencies in 2005-2007 new pregnancy  program: promotion and NR
Medium Oregon appointment delivered through  support (no
who indicated WIC agencies® contact with a
1,948 women an intention to peer counselor)
BF or were
undecided
about BF
Schafer, NRCT United States Rural, low- Peer counseling Usual care 23-25 0-19 NR NR
1998% income program: trained (6 counties
8 counties (lowa) 1994-1996 pregnant and volunteer peer without peer NR
High postpartum counselors from counseling
241 women women who the community program)
qualified for met one-on-one
wIC with women and
presented lessons
on nutrition, BF
and provided
support
Shaw, 1999°!  Prospective cohort United States Pregnant Peer counseling Usual care 22-23 16-29 37-47 21-24
women who program: trained
Medium 9 health 1996-1997 had registered peer counselors 21-35
departments antepartum for held individualized
(Tennessee) WICat 1 of9 sessions with
health participants based
291 women departments in on need

West
Tennessee
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First Author, Study Design Country Inclusion Intervention Comparator( Age, % Non- % %

Year Criteria Description S) Mean white Primiparo  Cesarean
N Sites Year(s) of (SD) us Birth
ROB Enroliment
N Participants %
Previously
BF
Washio, RCT United States Puerto Rican Cash incentive Usual WIC 23-24 (5) 100 39-44 NR
2017% women enrolled  contingent on services (on-
2 WIC offices 2015-2016 in WIC who demonstrating BF  site lactation 47-50
Medium (Philadelphia, PA) initiated BF in front of consultant,
research staff peer
36 women ($20 atend of 1st  counseling

mo. and increase and support
by $10 every mo. meetings,
until end of 6 mos) free breast

in addition to pump,

usual WIC enhanced

services) food
package)

2 Included women with a family income of less than $50,000 per year or whose prenatal care was covered by Medicaid.

b Approximately 85% of cohort participated in WIC; data from all participants from 2007 to 2011 were used to describe changes in the percentage of women ever breastfeeding or
breastfeeding for at least 1 month.

¢ Low-frequency (4 calls) protocol or high-frequency protocol (8 calls) but analyzed together (see comments).

BF = breastfeeding; N = number; NA = not applicable; NIS = National Immunization Survey; NR = not reported; NRCT = nonrandomized controlled trial; PedNSS = Pediatric
Nutrition Surveillance System; PRAMS = Pregnancy Risk Assessment Monitoring System; RCT = randomized controlled trial; ROB = risk of bias; SD = standard deviation; SES
= socioeconomic status; WIC = Special Supplemental Nutrition Program for Women, Infants and Children.
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Table 11. WIC interventions reporting on breastfeeding initiation and duration

First Intervention Study Design Breastfeeding Initiation = Breastfeeding Duration (Any, Exclusive
Author, Outcome Results Nonexclusive Plus Exclusive) Breastfeeding Duration
Year Comparison N Sites
ROB N Participants
Edmunds, GL1: Tailored BF counseling  Prospective cohort NR NR AOR? (95% CI) exclusive
20179 and support based on BF at 7 days:
Breastfeeding Attrition 12 WIC clinics (NY) 1.6 (1.1 to 2.5); p<0.05
High Prediction Tool
826 AOR (95% CI) exclusive
G2: Usual WIC BF and BF at 1 mo:
nutritional counseling 1.6 (1.0 to 2.5); p<0.05
AOR (95% CI) exclusive
BF at 2 mos:
1.3 (0.8t02.1); p=NS
Hayes, G1: Provision of an electric RCT NR % of women (N) who BF for at NR
20088% breast pump (loaned) least 6 mos:
13 WIC sites G1: 72.3 (94/130)
Medium G1: Provision of a manual (Hawaii) G2:76.8 (76/88)
breast pump (loaned) Adjusted OR (95% ClI),° electric
280 women vs. manual:

0.85 (0.45 to 1.60)

Median duration (95% CI) of BF
(mos):

G1:12 (81162)

G2:11 (9to 14)

Adjusted HR (95% CI)¢

1.13 (0.79 to 1.50)
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First Intervention Study Design Breastfeeding Initiation = Breastfeeding Duration (Any, Exclusive
Author, Outcome Results Nonexclusive Plus Exclusive) Breastfeeding Duration
Year Comparison N Sites
ROB N Participants
Joyce, G1: Pre-WIC policy change  Prospective cohort Trends in rates of ever Trends in BF for at least 4 wks NR
201587 BF (2008 to 2010), adjusted
G2: Post-WIC policy change  NA (3 population (2008 to 2010), Adjusted  difference between WIC and non-
High cohorts: PRAMS, difference? between WIC ~ WIC groups, PRAMS: 0.3%;
NIS, and PedNSS) and non-WIC groups: p=NS
PRAMS (WIC): PRAMS: Trends in BF for at least 3 mos
85,458 1.2 %; p=NS (2008 to 2010), adjusted
PRAMS (Non-WIC): difference between WIC and non-
42,019 NIS: WIC groups, NIS: 0.4%; p=NS
NIS (WIC): 62,289 -1.3%; p=NS
NIS (Non-WIC): PedNSS: Pre-post difference in
11,702 PedNSS: pre-post proportion of children BF for 21
PedNSS (infants): difference in proportion of mo after the new food package
744 children ever BF after the  (adjusted for trends in BF) = 0.5%
new food package
(adjusted for trends in
BF) =-0.1%
Lovera, G1: BF peer-support NRCT NA (only mothers who % (N) of women who BF for 6 NR
2010% program for fathers (in initiated BF were eligible)  mos or longer:
addition to mother peer- 1 WIC site (Texas) G1: 63.4 (64/101)
Medium support program) G2: 54.5 (54/99)
200 women p=0.20
G2: Mother participation in OR (95% CI)
peer-support program only 1.44 (0.82 to 2.54)
Reeder, G1: Telephone peer RCT No association between Adjusted® RR (95% CI) of Adjusted® RR (95% CI) of
2014% counseling program telephone peer nonexclusive BF (vs. exclusive BF (vs.
4 WIC agencies in counseling and BF nontreatment group): nontreatment group):
Medium G2: Usual care Oregon initiation rates (per 1mo:1.19 (1.10 to 1.27) 1 mo: 1.07 (0.97 to 1.18)

1948 women

authors, results not
shown)

3 mos: 1.22 (1.10 to 1.34)
6 mos: 1.18 (1.03 to 1.34)

3 mos: 1.09 (0.95 to
1.24)
6 mos: 1.01 (0.85to
1.20)
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Author, Intervention Study Design Breastfeeding Initiation = Breastfeeding Duration (Any, Exclusive
Year Outcome Results Nonexclusive Plus Exclusive) Breastfeeding Duration
Comparison N Sites
ROB
N Participants
Schafer, G1: WIC peer counseling NRCT BF initiation, % (N/N Average BF duration (wks): NR
1998% program total): G1:5.7
8 counties G1: 82 (59/72) G2:25
High G2: Usual care G2: 31 (20/64)
241 women % of women BF at 12 wks:
G1:43 (31/72)
G2: 0 (0/64)
p<0.001
Shaw, G1: WIC peer counseling Prospective cohort BF initiation (any attempt ~ Any BF at =6 wks, NR
19999 program to BF), % (N/N total): % (N/N total):
9 health G1: 53 (82/156) G1: 26 (41/156)
Medium G2: Usual care departments G2: 33 (45/135) G2: 13 (18/135)
(Tennessee) p<0.01 p<0.01
Adjusted OR (95%): Adjusted OR (95% ClI):
291 women 2.43 (1.23t0 4.67) 2.78 (1.31t0 5.91)

BF at hospital discharge,
% (N/N total):

G1: 44 (69/156)

G2: 26 (35/136)

p<0.01
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Author,

Intervention

Study Design Breastfeeding Initiation

Breastfeeding Duration (Any,

Exclusive

Year Outcome Results Nonexclusive Plus Exclusive) Breastfeeding Duration

Comparison N Sites
ROB

N Participants

Washio, G1: Monthly cash incentive RCT NA (only women who Effect size (Cohen’s h) G1vs. G2  No significant differences
2017% contingent on demonstrating initiated BF were eligible)  (95% CI) at any time point

BF in addition to usual WIC 2 WIC offices 1 mo: 1.03 (0.15 to 1.87) between groups for self-
Medium services (Philadelphia, PA) 3 mos: 1.99 (0.32 to 3.67) reported exclusive BF

G2: Usual WIC services

36 women

@ Adjusted for race/ethnicity, mother’s age, parity, and number of nutrition education sessions.
b Adjusted for mother’s age, race/ethnicity, education, marital status, and parity.

¢ Adjusted for education, age, race/ethnicity, marital status, and parity.

4 All models include State and year fixed effects. Additional covariates include indicators for age, race/ethnicity, parity, marital status, family income, mother’s schooling, and
whether prenatal care was paid for by Medicaid.
& Adjusted for age, education, race, language, marital status, month in pregnancy enrolled, family income, cesarean delivery, and LWA.

6 mos: 2.15 (0.62 to 3.72)

% of BF mothers, G1 vs. G2, p-
value

1 mo: 89 vs. 44, p=0.01

3 mos: 89 vs. 17, p<0.001

6 mos: 72 vs. 0, p<0.001

rates

AOR = adjusted odds ratio; BF = breastfeeding; Cl = confidence interval; G = group; HR = hazard ratio; LWA =local WIC agency; N = number; NA = not applicable; NIS =
National Immunization Survey; NR = not reported; NRCT = nonrandomized controlled trial; NS = not significant; OR = odds ratio; PedNSS = Pediatric Nutrition Surveillance
System; PRAMS = Pregnancy Risk Assessment Monitoring System; RCT = randomized controlled trial; ROB = risk of bias; RR = risk ratio; WIC = Special Supplemental
Nutrition Program for Women, Infants and Children; wks = weeks.



Four studies assessed a type of WIC peer-support program: three assessing peer support for
mothers found benefit, and one (assessing added peer support for fathers) did not. Of the three
studies assessing peer support for mothers, two compared in-person peer support to mothers with
usual care.®® % One was an NRCT assessing a volunteer peer counselor program at eight lowa
county WIC agencies; women in the intervention group had a higher rate of breastfeeding
initiation than in the controls (82% vs. 31%, respectively) and a higher rate of breastfeeding at 12
weeks (43% vs. 0%; p<0.001).% Similarly, the cohort study assessing a WIC peer-support
program at nine Tennessee health departments found higher rates of breastfeeding at hospital
discharge in the intervention group than in the controls (44% vs. 26% of women, p<0.01) and
higher rates of any breastfeeding at 6 weeks postpartum (26% vs. 13%, p<0.01).% One RCT
compared telephone-delivered breastfeeding support among women enrolled at four Oregon
WIC agencies with usual care: there was no difference between groups in terms of breastfeeding
initiation (per authors, data not provided).8® However, in the overall sample, rates of
nonexclusive breastfeeding were greater in the intervention than controls at 3 months and 6
months (RR, 1.18; 95% CI, 1.03 to 1.34).2° There was no significant difference in rates of
exclusive breastfeeding in the overall sample at 3 and 6 months postpartum.®°

The NRCT comparing a peer-support program for fathers (in addition to peer support for
mothers) with peer support for mothers alone found a slightly higher rate of any breastfeeding at
6 months, but the difference was not statistically significant (63 vs. 55%, respectively; p=0.20).%

Community-Based Interventions

Characteristics

Five included studies (described in seven publications) assessed the effectiveness of a
community-based intervention (Table 12). Studies were conducted in diverse country settings
including one each in Italy,**Australia,®® Mexico,% Chile,*” and Canada.’® Two were cluster
RCTs,% % two were NRCTs,%* °" and one was a prospective cohort study.®® Two studies enrolled
women between 1991 and 1996,% 9" and all others enrolled women after 2005.

In terms of populations, two studies enrolled a majority of primiparous women®* ®® and three
enrolled a minority of primiparous women. Rates of cesarean births ranged from 27 to 40 percent
in three studies, and two did not report on the rate of cesarean birth.%” % Most studies enrolled
women living in a community in which the intervention was implemented; one Australian study
targeted women who were considered at risk of early breastfeeding cessation (e.g., infant
received formula in the early postpartum period or mother asked for help with breastfeeding).*

No studies assessed the same intervention type; details of intervention and comparators are
shown in Table 12. Briefly, one Italian study assessed a community-based policy (Baby Friendly
Community Initiative) aimed at promoting breastfeeding in nonhospital-based health and
community centers (including workplaces and day care centers).®* The Australian cluster RCT
evaluated an early home-based breastfeeding intervention in local health authorities with and
without access to a community-based breastfeeding drop-in center.®® The cluster RCT set in
Mexico compared community-based breastfeeding peer support to usual care (peer counselors
were trained and supervised by staff of La Leche League of Mexico).%® The study set in Chile
evaluated an integrated postpartum health care program that featured multiple components,
including education, maternal and infant health care, support for the mother, and active
participation of women from the community served.®” Finally, one prospective cohort study set
in Canada compared peer-led breastfeeding education classes with standard nurse-led classes.*®
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Table 12. Characteristics of studies assessing community-based interventions

First Author, Study Design Country Inclusion Intervention Comparator( Age, %Non- % %
Year Criteria Description S) Mea  white Primiparou  Cesarea

N Sites Year(s) of n S n Birth
ROB Enrollment (SD)

N Participants %

Previously
BF

Alvarado, NRCT Chile Pregnant Community-based Mothers in a 25- NR 34-46 NR
1999% women living in  integrated nearby 26

2 neighborhoods with  1991-1992 a defined area postpartum health neighborhood NR
High extreme poverty in close to the care program with similar

Santiago, Chile nongovernment  focusing on BF socioeconomi

organization education and c
392 women implementing support,® and characteristic
the intervention  maternal/infant s attending a
health care public clinic

Cattaneo, NRCT Italy Mothers giving Early Later 32 NR; (96- 54-57 27-29
2016;% birth to a implementation of implementatio (NR) 67% 41-44
Macaluso, 18 local health 2009-2012 healthy infantin  BFCI, a policy n of BFCI Italian)
2013% authorities (9 regions hospitals within ~ promoting BF in

of Italy) eligible local nonhospital health
Medium health facilities, day care

5,094 mother/infant authorities centers, public

pairs

locations, and
businesses
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First Author, Study Design Country Inclusion Intervention Comparator( Age, %Non- % %
Year Criteria Description S) Mea  white Primiparou  Cesarea
N Sites Year(s) of n S n Birth
ROB Enrollment (SD)
N Participants %
Previously
BF
MacLachlan, Cluster RCT Australia Clusters: LGAs Early home-based Usual care: 31 NR 39-41 32-36
2016;% in Victoria, nursing BF support  hospital (NR)
Cramer, 10 LGAs, with 99 2012-2013 Australia, with for women midwife visit NR
20170 maternal child centers >450 births per  identified as atrisk ~ 1-2 days after
year and lower of BF cessation, discharge;
Medium 9,675 women rates of any BF  with or without home visit 10-
at discharge access to a 14 days after
from hospital community-based birth

than the Victoria
state average

Mothers: those
BF at
discharge;
mothers
considered at
risk of early BF
cessation were
targeted for
HVsP

BF drop-in center
(offering women
the opportunity to
discuss BF
concerns with
nurse and/or
trained peer
supporter, meet
and learn from
other mothers, and
access other BF
support)
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First Author, Study Design Country Inclusion Intervention Comparator( Age, %Non- % %
Year Criteria Description S) Mea  white Primiparou  Cesarea
N Sites Year(s) of n S n Birth
ROB Enrollment (SD)
N Participants %
Previously
BF
Morrow, Cluster RCT Mexico Pregnant Community-based®  Standard care NR NR 21-30 23-40
1999% women residing  BF peer counselor (mothers with
36 clusters 1995-1996 in the study support via home lactation NR
Low (composed of 2 to 4 area who visits (3 or 6) problems
city blocks) agreed to were referred
participate to their own
130 women physicians)
Rempel, Prospective cohort Canada NR; participants  Peer-led BF class Standard 28- NR 97 NR
2012% sampled from (2 hours) providing  nurse-led 31
1 hospital 2005-2006 those who had education and prenatal BF 2
High participated in support facilitated class
109 women classes by 2 volunteer

a Exclusive BF on demand was promoted for the first 6 months postpartum, education focused on the nutritional and health benefits of BF.

Breast-feeding
Buddies (who BF
for 6 mos and
completed 18 hours
of BF training)

b Women were considered at risk of early breastfeeding cessation if their infant received any formula (in addition to breast milk) in the early postpartum period and if a woman was
distressed about breastfeeding or asked for help with breastfeeding when telephoned.
¢ Peer counselors were trained and supervised by staff of La Leche League of Mexico and the physician study coordinator (trained in lactation management). The peer-counselor
training consisted of 1 week of classes, 2 months in lactation clinics and with mother-to-mother support groups, and 1 day of observation and demonstration by visiting experts.
The peer counselors practiced in a neighborhood near the study site for 6 months before the intervention trial, during which the content of messages and problem-solving skills

were refined.

BF = breastfeeding; BFCI = Baby Friendly Community Initiative; HV = home visit; LGA = local governmental agency; N = number; NR = not reported; NRCT = nonrandomized
controlled trial; RCT = randomized controlled trial; ROB = risk of bias; SD = standard deviation.



Results

Results of studies are shown in Table 13. All studies reported on at least one measure of
breastfeeding duration, and one also reported on rates of breastfeeding initiation.% The studies
generally did not demonstrate benefit, with the exception of one study that reported a benefit at 3
months but not at 6 months.

The study assessing a community-based policy aimed at promoting breastfeeding in
nonhospital-based health and community centers® found no differences in outcomes between
intervention and control regions at any time point; rates of exclusive breastfeeding at discharge,
3 and 6 months, and of any breastfeeding at 5 and 12 months increased during the study period in
both groups.®* The cluster RCT assessing an early home-based breastfeeding intervention in
local health authorities with and without access to a community-based breastfeeding drop-in
center®® found no difference between groups in the rate of any breastfeeding at 4 months.® The
cluster RCT set in Mexico compared community-based breastfeeding peer support to usual
care;*® at 3 months, more women in the intervention groups were exclusively breastfeeding than
in the controls (67% of the six-visit group, 50% of the three-visit group, vs. 12% of controls;
p<0.001), and rates of any breastfeeding were significantly longer in intervention groups
(combined) than in control groups at 3 months, but not 6 months (Table 13).% The
multicomponent integrated postpartum program in Chile found a higher rate of full breastfeeding
at 6 months in the intervention group than in the control group (74% vs. 10%; p=0.0001).%’
Finally, in the prospective cohort study set in Canada comparing peer-led breastfeeding
education classes with standard nurse-led classes,®® there was no difference between groups in
rates of any breastfeeding at 1 and 6 months postpartum (Table 13).

Effectiveness and Harms of Breastfeeding Programs and
Policies for Subpopulations of Women

Key Points

o Few eligible studies reported on subgroups of women.

e Low SOE supports the conclusion that BFHI effectiveness may vary among women who
differ by education status; two cohort studies (27,341) found higher rates of breastfeeding
initiation among women with lower education (<12 years) at BFHI hospitals compared
with control hospitals, but no difference in rates among women with higher education
(>13 years).

e We found insufficient evidence to make a conclusion on whether the benefit of WIC peer
support interventions varies by subgroups of women based on language spoken (Spanish
only vs. English) or whether benefit of tailored breastfeeding counseling intervention
varies by race/ethnicity, primarily because of unknown consistency and imprecision.
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Table 13. Results of studies assessing community-based interventions

First Intervention Study Design Breastfeeding Breastfeeding Duration (Any, Exclusive Breastfeeding
Author, Initiation Outcome Nonexclusive Plus Exclusive) Duration
Year Comparison N Sites Results
ROB N Participants
Alvarado, G1: Integrated NRCT NR % of women who weaned by 6 mos % of women exclusively? BF at
19999 postpartum program postpartum: 6 mos:
(BF education and 2 G1:7 G1: 74
High support, neighborhoods G2: 50 G2:10
maternal/infant with extreme p=0.0001 p=0.0001
health care) poverty in

Santiago, Chile
G2: Usual care at a

public clinic 392 women
Cattaneo, G1: Early NRCT NR Any BF 6 mos, % (data collected on 3 Exclusive BF 3 mos (24-hour
2016%; implementation of separate cohorts of women): recall), % (data collected on 3
Macaluso, BFCI 18 local health G1: separate cohorts of women):
2013% authorities (9 Round 1: 67.6 G1:
G2: Later regions of Italy) Round 2: 66.7 Round 1: 58.1
Medium implementation of Round 3: 69.0 Round 2: 57.5
BFCI 5,094 mother/ G2: Round 3: 62.3
infant pairs Round 1: 62.4 G2:
Round 2: 63.4 Round 1: 52.8
Round 3: 65.4 Round 2: 53.6
Round 3: 57.9
Any BF, 12 mos, %:
G1: 6 mos (24-hour recall):
Round 1: 32.4 Gl
Round 2: 34.9 Round 1: 9.0
Round 3: 36.2 Round 2: 7.7
G2: Round 3: 7.6
Round 1: 26.6 G2:
Round 2: 30.8 Round 1: 7.1
Round 3: 34.9 Round 2: 8.4
Round 3: 9.6
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First Intervention Study Design Breastfeeding Breastfeeding Duration (Any, Exclusive Breastfeeding
Author, Initiation Outcome Nonexclusive Plus Exclusive) Duration
Year Comparison N Sites Results
ROB N Participants
MacLachl  G1: Early home-based Cluster RCT NR Any breast milk feeding at 4 mos, % (N): NR
an, maternal and child G1:62.7 (2,281)
2016;% health nurse BF support 10 LGAs, with G2: 54.4 (2,344)
Cramer, 99 maternal G3:53.9 (2,414)
20170 G2: Early home-based child centers Adjusted® OR (95% CI)
maternal and child G1vs. G3:1.04 (0.84 to 1.29)
Medium health nurse BF support 9,675 women G2 vs. G3:0.92 (0.78 to 1.08)
(plus community-based
BF drop-in center) Authors also report no difference at 3 or 6
mos between groups and no difference
G3: Usual care before or after the intervention in any
LGA.
Morrow, G1: Community-based Cluster RCT BF initiation, % (N/N  Duration of any BF, % (N) Duration of exclusive BF % (N),
1999% BF peer counselor total): 23 mos: 3 mos:
support 36 clusters, G1 (6-visit): 100 G1: 95 (92) G1 (6-visit): 67 (42)
Low (comprising 2to  (44/44) G2: 85 (33) G1 (3-visit): 50 (50)
G1: Usual care 4 city blocks) G1 (3-visit): 98 p=0.039 G2: 12 (33)
(51/52) G1 (6-visit) vs. G1 (3-visit):
130 women G2: 94 (32/34) 26 mos: p=0.015
p=NS G1: 87 (75) G1 (6-visit) vs. G3: p<0.001
G2:76 (29) G1 (3-visit) vs. G3: p<0.001
p=0.09
Rempel, G1: Peer-led BF Prospective NR Women BF at 1 mos, % (N): NR
2012% support class cohort G1: 84 (38)
G2:70 (37)
High G2: Nurse-led BF 1 hospital p=NS
support class
109 women Women BF at 6 mos, % (N):
G1: 61 (31)
G2: 49 (35)
p=NS

@ Authors use the term “fully breastfeeding” to indicate mothers who provided only breastmilk as a source of nutrients for the first 4 months of life, then breastmilk as the only
source of milk thereafter.
b Adjusted for baseline breastfeeding rates in the local government areas, gestational age, maternal age, cesarean births, age in weeks at 4-mo Key Ages and Stages visit, and the
potential effect of clustering in the maternal and child health centers.

BF = breastfeeding; BFCI = Baby Friendly Community Initiative; Cl = confidence interval; G = group; LGA= local governmental agency; N = number; NR = not reported; NRCT
= nonrandomized controlled trial; NS = not significant; OR = odds ratio; RCT = randomized controlled trial; ROB = risk of bias.
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Characteristics and Results

Few eligible studies reported on subgroups of women; we found no studies reporting on
subgroups defined by maternal age, comorbidity, and other factors. Of the four studies reporting
on subgroups of women, two focused on BFHI and reported on differences by education status.>*
% The other two focused on a WIC intervention; one peer-support intervention reported on
subgroups by language spoken (Spanish only versus English),®® and one counseling intervention
reported outcomes by race/ethnicity.%

The two studies assessing BFHI (by the same author) focused on hospitals in the United
States enrolling women from similar time periods (1999-2009); one of these evaluated data from
five U.S. States® and the other focused on hospitals in one State (Maine).>® Characteristics are
described above in KQ 1a and shown in Table 4. Neither study found a significant difference in
breastfeeding initiation rates between facilities that received BFHI accreditation and
nonaccredited facilities in the overall sample, but both offer some evidence of differences in
effectiveness by education level, with benefits accruing to those with lower levels of
education.>* % Both studies found higher rates of breastfeeding initiation among women with
lower education (<12 years) at BFHI facilities compared with nonaccredited facilities, but no
difference in rates among women with higher education (>13 years).>* > For breastfeeding
duration, the study enrolling women from five U.S. States found increased rates of exclusive
breastfeeding for 4 or more weeks among women with lower education in the intervention arm
when compared with the control arm (p=0.02), but no difference for women with higher
education (Table 14); no difference was seen for rates of any breastfeeding by education status.>*
The study evaluating women giving birth in Maine hospitals found no difference in rates of
exclusive or any breastfeeding at 4 or more weeks postpartum among women who differed by
education status.®

Two studies assessing a WIC intervention reported on subgroups relevant to race/ethnicity.%®
92 One RCT compared telephone peer counseling with standard care at four WIC agencies in
Oregon; in the overall sample, the intervention group had significantly higher rates of any
breastfeeding at 3 and 6 months than controls. In subgroups of women based on language
(English speaking and Spanish speaking only), results were significant at 3 months for both
groups, but for Spanish speaking only at 6 months (Table 14). There was no significant
difference in rates of exclusive breastfeeding in the overall sample or by language at 3 or 6
months postpartum.® The second WIC intervention reporting on subgroups was a prospective
cohort study evaluating a tailored breastfeeding counseling and support intervention (based on
responses to the BAPT tool).%? Women participating in the intervention had higher rates of
exclusive breastfeeding at 1 week and 1 month postpartum than women who declined to
participate; however, the benefit was significant only in black and Hispanic mothers at 1 month
(but not white mothers).%?

Effect of Intervention Characteristics on Breastfeeding
Outcomes

This KQ focused on the extent to which intervention-related characteristics (e.g., type of
breast pump provided—manual or electric, delivery personnel) influence the initiation, duration,
and exclusivity of breastfeeding. We had insufficient evidence to address this KQ. As noted
above (KQ 1a), few studies assessed similar interventions among similar groups of women (or
settings).
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Table 14. KQ 1 studies reporting on eligible subgroups

First Author
Year

Study Design

" Intervention

N Sites Breastfeeding Initiation Breastfeeding Duration
Comparison
ROB N Participants
Hawkins, G1: Mothers Prospective cohort BF initiation increased by 3.8% among mothers  BF initiation increased exclusive BF for 24 wks by
20145 giving birth in a with less education (12 yrs) who delivered in 4.5% (p=0.02) among mothers with lower education
BFHI-accredited 32 birth facilities in 5 BFHI facilities (p=0.05), but not among mothers  who delivered in BFHI facilities (p=0.1)
Medium facility U.S. States with more education (213 yrs) (p=0.9)
No significant difference seen in subgroups based on
G2: Mothers 25,327 women education for rates of any BF for 24 wks
giving birth in a
nonaccredited
facility
Hawkins, G1: Mothers Prospective cohort Among mothers with less education (<12 yrs), the No significant change in exclusive BF for 24 wks
20145 giving birth in a BFHI increased BF initiation by 8.6% (adjusted among mothers with less education (<12 yrs; p=0.5)
BFHI-accredited 10 birth facilities in 1 coefficient, 0.086; 95% CI, 0.01 to 0.16) or more education (213 yrs; p=0.3)
Medium facility U.S. State (Maine)
No significant change in BF initiation rates for No significant change in any BF for 24 wks among
G2: Mothers 2,014 women mothers with more education (=13 yrs); p=0.9 mothers with less education (12 yrs; p=0.5) or more
giving birth in a education (213 yrs; p=0.3)
nonaccredited
facility
Edmunds, G1: Tailored BF Prospective cohort NR Results shown in figure only.
2017% counseling and
support based 12 WIC clinics (NY) White women: No significant difference in exclusive
High on Breastfeeding BF at 7, 30, or 60 days between groups.

Attrition 826

Prediction Tool

G2: Usual WIC
BF and
nutritional
counseling

Black women: No significant difference at 7 days;
higher rate of exclusive BF among intervention group
than control at 30 and 60 days (p=0.01 and p=0.02,
respectively)

Hispanic women: No significant difference at 7 days;
higher rate of exclusive BF among intervention group
than control at 30 and 60 days (p=0.4 and p=0.002,
respectively)
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First Author, , Study Design
Intervention

Year N Sites Breastfeeding Initiation Breastfeeding Duration
Comparison
ROB N Participants
Reeder, G1: Telephone RCT NR Adjusted® RR (95% CI) of nonexclusive BF (vs.
2014%° peer counseling nontreatment group):
program 4 WIC agencies in
Medium Oregon Spanish only subgroup:
G2: Usual care 1 mo: 1.16 (1.06 to 1.28)

1,948 women 3 mos: 1.29 (1.13t0 1.48)
6 mos: 1.29 (1.10 to 1.51)

English only subgroup:

1 mo: 1.22 (1.09 to 1.36)
3 mos: 1.19 (1.02 to 1.38)
6 mos: 1.10 (0.88 to 1.37)

Adjusted? RR (95% CI) of exclusive BF (vs.
nontreatment group):

Spanish-only subgroup:

1 mo: 1.13 (1.00 to 1.29)

3 mos: 1.20 (1.02 to 142)

6 mos: 1.17 (0.94 to 1.44)

English-only subgroup:

1 mo: 1.04 (0.90 to 1.19)
3 mos: 1.02 (0.84 to 1.24)
6 mos: 0.91 (0.70 to 1.19)

@ Adjusted for age, education, race, language, marital status, month in pregnancy enrolled, family income, cesarean delivery, and LWA.

BF = breastfeeding; BFHI = Baby-Friendly Hospital Initiative; Cl = confidence interval; G = group; LWA=local WIC agency; N = number; NRCT = nonrandomized controlled
trial; NY = New York; ROB = risk of bias; RR = risk ratio; U.K. = United Kingdom; WIC = Special Supplemental Nutrition Program for Women, Infants and Children; wks =
weeks.
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Maternal Health Outcomes Associated With Breastfeeding

Key Points

Based on evidence from one systematic review (98 studies) and 19 individual studies
(256,891 women), we concluded that ever breastfeeding, as well as longer durations of
breastfeeding, is associated with lower rates of overall breast cancer (low SOE).
Similarly, consistent evidence from one systematic review (11 studies) and 7 individual
studies supports the association between ever breastfeeding and longer duration of
breastfeeding and lower rates of breast cancer defined by two hormone receptor subtypes:
luminal and triple-negative (low SOE).

We rated the evidence as insufficient (primarily due to unknown consistency and
imprecision) for the association between breastfeeding and subtypes of breast cancer
defined by tumor behavior (i.e., in situ breast cancer), subgroups of women who are
BRCAL/2 mutation carriers, HER2 hormone receptor subtype, and mortality due to breast
cancer.

Based on evidence from one systematic review (41 studies) and 9 individual studies
(42,611 women), we concluded that ever breastfeeding, as well as longer durations of
breastfeeding, is associated with reduced risk of developing epithelial ovarian cancer
(moderate SOE).

Based on consistent evidence from five cohort studies (441,989 women), we concluded
that a longer duration of breastfeeding is associated with reduced risk of hypertension
(low SOE). We found insufficient evidence for an association between breastfeeding and
cardiovascular disease (CVD) because few studies assessed the same outcome among
similar cohorts of women.

Based on one systematic review (6 studies) and five individual studies (325,815 women)
with consistent findings, we concluded that a longer duration of lifetime breastfeeding is
associated with a reduced risk of developing type 2 diabetes (low SOE).

Eleven studies (101,726 women) reported on the association between breastfeeding and
hip, vertebral, and forearm fracture risk. Apart from one study of self-reported vertebral
fractures (rated high ROB), no study reported a statistically significant association
between breastfeeding and fracture. We rated the evidence as low for no association.

For postpartum depression, we found insufficient evidence on whether breastfeeding is
associated with postpartum depression. Studies were heterogeneous in design and varied
in how breastfeeding exposure and depression outcomes were assessed and categorized;
studies do not establish the direction of relationship between breastfeeding and
depression.

We rated the SOE on the association between breastfeeding and postpartum weight
change as insufficient; results from 16 cohort studies are inconsistent and studies used
heterogeneous measures of both exposure and outcomes limiting the ability to compare
findings.
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Breast Cancer and Ovarian Cancer

Background

Breast cancer is the most frequently diagnosed cancer among women, with an estimated
266,120 new diagnoses in 2018; an estimated 40,920 women will die as a result of breast cancer
in 2018, making it the second most deadly cancer diagnosis among women behind lung
cancer.'%! Ovarian cancer is substantially rarer than breast cancer, with an estimated 22,240 new
diagnoses in 2018 but is the fifth most deadly cancer among women (estimated 14,070
deaths).1%! Family history of breast or ovarian cancer, increased age, obesity, smoking, and
postmenopausal hormone use are known or suspected risk factors of both breast and ovarian
cancer. Reproductive factors that shorten a women’s menstrual history, such as oral
contraceptive use and parity, are associated with a decreased risk of both breast and ovarian
cancer. Because breastfeeding is also associated with a shortened menstrual history, we
examined the association between it and breast and ovarian cancer.1%2

Methods

We included systematic reviews published within the past 5 years that were rated low or
unclear ROB. For breast cancer, we additionally included the three systematic reviews that were
included in the 2007 report.? We (1) compared multiple systematic reviews to identify the extent
of overlapping studies and homogeneity of results, (2) summarized all included reviews in tables,
and (3) described the most recent or comprehensive systematic review in detail and considered it
in the SOE assessment. We also included and summarize eligible primary studies not captured in
the recent systematic reviews. In terms of outcomes, we included studies reporting on overall
breast or ovarian cancer, as well as subtypes of cancer, defined by molecular or histopathologic
features. Additionally, we included studies enrolling populations with BRCA1 and BRCA2
mutation carriers who are at increased risk of both breast and ovarian cancer.

Breast Cancer: Systematic Reviews and Meta-Analyses

Overall Breast Cancer

We included one recent systematic review on the relationship between breastfeeding and
breast cancer.'% In addition, we briefly describe three other systematic reviews included in the
2007 AHRQ report? since the overlap of included studies (described below) is not complete; the
reviews were originally published in 20001%* 1% and 20021% These four reviews are summarized
in Table 15.1%

The recent systematic review (98 studies), rated unclear ROB,* examined the association
between ever breastfeeding, as well as duration of breastfeeding, and subsequent (overall) breast
carcinoma; 73 percent of the studies were conducted in high-income countries (Table 15,
Appendix Tables C-13 to C-18). The authors did not perform a formal ROB assessment of
included articles but did assess 67 percent of the studies as adequate (i.e., had none or one of
selection, measurement, or confounding bias or attrition of 20 percent as assessed by the review
authors). They used random effects meta-analysis to estimate pooled ORs; when heterogeneity
was high (1?>60% or p for heterogeneity<0.010), reasons for heterogeneity were explored with
subgroup analyses and meta-regression for the main comparison of ever versus never breastfed.
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Table 15. Breastfeeding and overall breast cancer: Summary of published systematic reviews and

meta-analyses

Author, Year Number of Studies Overlap With Search Results
(Number of Other Published Dates
ROB Participants; SRs
Number of Cases) Databases
Included Study
Designs
Bernier, 23 studies (70,871; Included in the 2007 1980-1998 Ever vs. never BF
20004 25,871) AHRQ report? OR, 0.84 (95% CI, 0.78 to 0.91)
Medline,
Medium? Case-control 19 of 23 studies Embase Total BF duration (mos) vs. never BF
included in <6: OR, 1.00 (95% ClI, 0.86 to 1.16)
Chowdhury, 2015! 6-<12: OR, 0.97 (95% ClI, 0.86 to 1.09)
212: OR, 0.72 (95% CIl, 0.65 to 0.80)
Chowdhury, 98 studies (NR) 34 (35 articles) of Inception Ever vs. never BF
2015! 98 studies were through OR, 0.78 (95% ClI, 0.74 to 0.82), 1>=72,
Cohort, case-control  previously included  February k=98
Unclear in at least one of the 2015
SRs included in the Total BF duration (mos) vs. never BF
2007 AHRQ report?  PubMed, <6: OR, 0.93 (95% CI, 0.88 to 0.99), 1°=59,
Cochrane, 39 studies
CABI 6-12: OR, 0.91 (95% ClI, 0.87 to 0.96),
1=23, 36 studies
>12: OR, 0.74 (95% CI, 0.69 to 0.79),
12=62, 50 studies
Collaborative 47 studies (147,275; Included in the 2007 1983-2001 Ever vs. never BF
Group on 50,302) AHRQ report? RR=0.96 (95% SE: 0.2), p=0.04
Hormonal NAP
Factors in Cohort, case-control 16 (17 studies) of Reduction in relative risk of breast cancer
Breast 47 studies included per 12 mos BF
Cancer, in Chowdhury, 4.3% (99% SE: 0.8)
2002106 2015¢
Lifetime duration of BF (mos) vs. never BF
Low? <6: RR=0.98 (99% SE: 0.017)
7-18: RR=0.94 (95% SE: 0.016)
19-30: RR=0.89 (95% SE: 0.025)
31-54: RR=0.88 (95% SE: 0.033)
255: RR=0.73 (95% SE: 0.049)
Lipworth, 27 studies (57,109; Included in the 2007 1966-1998 No details or quantitative results were
20001% 19,482) AHRQ report? reported. Authors provided only a
Medline qualitative synthesis: “The evidence with
Medium? Case-control 23 of 27 studies respect to ‘ever’ breast-feeding remains

included in
Chowdhury, 2015!

2 Risk of bias rating carried forward from the 2007 AHRQ report?
bAuthors pooled 45 studies published between 1983 and 2001 and two unpublished studies in a collaborative analysis. Authors

did not describe how studies were identified and included in the collaborative analysis.

inconclusive, with results indicating either
no association or a rather weak protective
effect against breast cancer.”

“An inverse association between
increasing cumulative duration of
breastfeeding and breast cancer risk
among parous women has been reported
in some, but not all, studies.”

AHRQ = Agency for Healthcare Research and Quality; BF = breastfeeding; CABI = Centre for Agriculture and Biosciences
International database; ClI = confidence interval; NA = not applicable; NR = not reported; OR = odds ratio; ROB = risk of bias;
RR = relative risk; SE = standard error; SR = systematic review.
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The authors found evidence of publication bias, as evidenced by (1) an asymmetrical funnel plot,
(2) significant Egger’s test (p<0.001), and (3) significant Begg’s test (p<0.001); authors did not
describe the potential impact of the publication bias.

Using data from all 98 included studies, the authors reported a pooled OR for ever versus
never breastfeeding of 0.78 (95% ClI, 0.74 to 0.82). The substantial heterogeneity (1°=72) of
these results could not be completely explained in subgroup analyses. The reviewers found
statistically significantly different results when studies were categorized according to number of
participants (meta-regression p-value=0.009) and method of adjustment for parity (meta-
regression p-value = 0.037); they continued, however, to find substantial residual heterogeneity
within those subgroups (I ranged from 23 to 77). Among 52 studies that included at least 1,500
participants, the pooled OR was 0.83 (95% CI, 0.80 to 0.88; 1°=72); the association was stronger
among 31 studies of 500 to 1,499 participants and 15 studies of fewer than 500 participants, but
the Cls were wider (pooled OR, 0.74; 95% ClI, 0.66 to 0.83; 1°=67 and pooled OR, 0.50; 95% CI,
0.37 to 0.66; 12=59, respectively). Among 60 studies that did not adjust for parity, the pooled OR
was 0.73 (95% Cl, 0.68 to 0.79; 1>=77); the pooled ORs were attenuated among 19 studies that
crudely adjusted for parity (0.86; 95% ClI, 0.81 to 0.90; 1>=23) and 19 studies that finely adjusted
for parity (0.92; 95% ClI, 0.88 to 0.96; 1=55).

Authors also conducted pooled analyses to evaluate the association between different total
durations of breastfeeding (compared with women who never breastfed) and breast cancer
among a subset of studies with duration data. They reported a numeric decrease in the pooled
ORs with increasing duration of breastfeeding. For total breastfeeding duration of less than 6
months, the pooled OR was 0.93 (95% CI, 0.88 to 0.99; 1=59); the pooled ORs for 6 to 12
months and greater than 12 months, respectively, were 0.91 (95% CI, 0.87 to 0.96; 1°=23) and
0.74 (95% Cl, 0.69 to 0.79; 1=62).

As described above, the 2007 AHRQ report? included 2 systematic reviews'® 1% and 1 meta-
analysis from the Collaborative Group on Hormonal Factors in Breast Cancer (CGHFBC)%
(Table 15). We found a substantial overlap of included studies (i.e., 80%) among the 2
systematic reviews and the recent systematic review by Chowdhury et al.> We found, however,
less overlap between the CGHFBC meta-analysis of 47 studies (2 unpublished)® and the recent
meta-analysis;* only 16 studies (17 articles) were included in both.! Regardless of overlap (or
lack thereof), all systematic reviews and meta-analyses included in the 2007 AHRQ report?
reported a nonsignificant reduced risk of breast cancer among women who had ever breastfed.
The authors also reported varying degrees of an inverse association between increasing duration
of breastfeeding and breast cancer risk. The results are generally consistent in direction and
magnitude with pooled results reported by Chowdhury et al.

Tumor Subtypes of Breast Cancer Defined by Hormone Receptor Status

One recent systematic review rated unclear ROB examined the association between ever
breastfeeding and subsequent tumor subtypes of breast cancer, defined by hormone receptor
status (Appendix Tables C-13 to C-18).1%7 They defined the breast cancer subtypes as (1) luminal
(HR+ and HER2+/-), (2) HER2 (HR- and HER2+), or (3) triple negative (HR- and HER2-).

All 11 included studies, except for 2 case-control studies from China and Japan, were
conducted in the United States; the studies were published between 2008 and 2014. The pooled
OR for the association between ever breastfeeding and luminal breast cancer from 9 studies
(169,870 women) was 0.77 (95% Cl, 0.66 to 0.88; 1°>=79). The pooled OR for the HER2 and
triple-negative subtypes were 0.78 (95% CI, 0.59 to 1.03; 1>=46; 8 studies of 14,266 women) and
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0.79 (95% Cl, 0.6 to 0.94; 1°=65; 11 studies of 176,340 women), respectively. The authors
reported that ORs were lower among case-control than among cohort or population-based case-
control studies; there were only 2 case-control studies and 1 cohort study in the subgroup
analysis compared to 6 population-based case-control studies.

Breast Cancer: Individual Studies

Overall Breast Cancer

Characteristics

Three cohort studies'®®11% and 16 case-control studies,!**"1% published since the 2007 AHRQ
report? and not included in the recent systematic review by Chowdhury et al.* evaluated the
association between ever breastfeeding or duration of breastfeeding and overall breast cancer
rates (Table 16, Table 17, Appendix Tables C-19 to C-23 and F1). One medium-rated ROB
cohort study was conducted in Japan and compared mixed feeding (breastfeeding and formula
feeding) and formula-only feeding with exclusive breastfeeding.?® Over 26,000 of these women
in the Ohsaki National Health Insurance Cohort Study were followed for 11 years; 148 incident
breast cancer cases were identified.® Another medium-rated ROB cohort study combined the
hormone trial and the observational study of the Women’s Health Initiative (WHI) into one
cohort for analysis; 24,095 women in the hormone trial and 45,263 women in the observational
study were followed for a median duration of 7.9 years. The WHI evaluated the association
between both ever breastfed and duration of breastfeeding and breast cancer, and it presented
results for each group of women, defined by which WHI study they participated in and which
hormone therapy group they were members of.1% Finally, the Nurses’ Health cohort Study
(NHS), also rated medium risk of bias, identified 8,421 cases of incident invasive breast cancer
over 2,424,778 person-years; the authors did not evaluate duration of breastfeeding in their
analyses.'*%We rated eight of the case-control studies as medium ROB; the studies were
conducted in the United States, 113 119 121,122,124, 125 gnain 114 Syweden, '’ and Poland.'?® The
remaining case-control studies were rated high ROB and were conducted in the United
Kingdom,*?* Saudi Arabia,'' 12 Germany,!!® 126 Greece,'*® Italy,'?° and Poland.!'® 124 For the
most part, ever breastfeeding was not defined further with the exception of one study that
described it as >1 month of breastfeeding.!*® In analyses that examined duration, never breastfed
was the referent group, with a few exceptions. Some studies used durations up to 3 months!?* and
12 months'*? as the referent group; one study in Spain actually grouped women into two
categories where women reported whether they met a 2007 recommendation (from the World
Cancer Research Fund and the American Institute of Cancer Research) of cumulatively
breastfeeding for at least 6 months.** In the Swedish study by Holm and colleagues, the referent
group for the duration analysis was nulliparous women, which is slightly different from a
referent group of parous women who have never breastfed.!'” One medium ROB case-control
study in the United States evaluated the risk of histologic subtypes of breast cancer that included
ductal, lobular, and mixed ductal/lobular breast cancers; histologic subtype was determined by
centralized pathology review for a vast majority of the cases.!'3 Finally, another medium ROB
case-control study in the United States evaluated the risk of breast cancer among BRCA mutation
carriers and noncarriers; the BRCA genes of only the cases were sequenced.
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Results

The WHI? and NHS cohort studies reported no statistically significant association
between ever breastfeeding and breast cancer,*?® but in the Ohsaki National Health Insurance
Cohort Study in Japan, investigators reported that women who only formula-fed their children
had an 80 percent increased risk of breast cancer compared with women who exclusively
breastfed their children (HR, 1.80; 95% ClI, 1.14 to 2.86). The hazard was numerically increased
but not statistically significant, for women who both breast- and formula-fed their children.'%
Beaber et al.™® reported a statistically significant decrease in risk of ductal breast cancer (OR,
0.7; 95% ClI, 0.5 to 0.9) but not lobular or mixed ductal/lobular breast cancers, and two other
studies found varying magnitudes in the statistically significant decrease of odds of breast cancer
with ever breastfeeding.'?> 127 The Italian case-control study reported an 82 percent increased
risk of breast cancer when comparing women who never breastfed with women who had*?° and
the Swedish case-control study reported a 59 percent increased risk for the same comparison.*’
T!2wo other studies reported a higher prevalence of breastfeeding among controls than cases,
but results were not significant. There was one study in Germany in which more cases than
controls reported ever breastfeeding.!'® Finally, Lee and colleagues reported that the prevalence
of breastfeeding among controls and cases who were BRCA mutation carriers was 88 percent;
the prevalence of breastfeeding among cases who were not BRCA carriers was 79 percent (Table
16, Appendix Table F1).1%

Although the direction of effect is generally consistent with pooled results from systematic
reviews, seven of 14 studies reported at least one significant inverse association between an
increased duration of breastfeeding and breast cancer risk (Table 17, Appendix F1); however,
confidence intervals were often wide and overlapping. Not all studies provided results from
regression analyses and referent groups varied among the studies. Women in a small case-control
study in Saudi Arabia were 44 percent less likely to develop breast cancer if they breastfed for
>12 months (compared with breastfeeding for <12 months), but results were unadjusted for any
potential confounders (OR=0.56; 95% Cl, 0.35 to 0.88).1!2 Two other case-control studies did
report a significant trend between decreased risk of breast cancer and increased duration?* and
with >12 months of breastfeeding (but not 4 to 11 months).*?* In the German study where more
cases reported breastfeeding, multiple linear regression indicated that women with breast cancer
had a significantly longer duration of breastfeeding, but specific details were not provided.*®
Among cases who were not BRCA carriers, there was a significant trend (p=0.002) of decreased
breast cancer risk associated with increased duration of breastfeeding; there was no trend of
decreased breast cancer risk with increased breastfeeding duration among cases who were BRCA
carriers (p=0.83).1°
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Table 16. Ever breastfeeding and overall breast cancer

Author, Year

Country

Study Design

ROB

Results for Ever Versus Never Breastfeeding?

Al-Amri, 20151

Saudi Arabia

Case-control

High

OR, 0.30 (95% ClI, 0.13 t0 0.69)

Beaber, 200813

United States

Case-control

Medium

Ductal BC: OR, 0.7 (95% Cl, 0.5 to 0.9)®
Lobular BC: OR, 0.9 (95% ClI, 0.7 to 1.3)°
Ductal/lobular BC: OR, 0.9 (95% ClI, 0.6 to 1.4)°

Ge, 2015'%

Germany

Case-control

High

Cases: 63%
Controls: 67%

Hadiji, 20071

Germany

Case-control

High

Cases: 69%
Controls: 52%

Holm, 201717

Sweden

Case-control

Medium

Cases: 96%
Controls: 97%

OR, 1.59 (95% ClI, 1.23 to 2.03)°

Lee, 2008119

United States

Case-control

Medium

BRCA cases: 88%¢
Non-BRCA cases: 79%¢
Controls: 88%¢

Lumachi, 201020

Italy

Case-control

High

OR, 1.82 (95% ClI, 1.20 to 2.77)°¢

Phillips, 200912

United States

Case-control

Medium

OR, 0.77 (95% ClI, 0.67 to 0.89)

Ruszczyk, 201612

Case-control

Cases: 59%
Controls: 66%

United States Medium
Stendell-Hollis, 2013 Cohort WHI hormone trial
CEE HR, 0.72 (0.50, 1.06)
United States Medium CEE placebo HR, 1.12 (0.80, 1.57)
CEE/MPA HR, 1.06 (0.83, 1.36)
CEE/MPA placebo HR, 0.92 (0.70, 1.21)
WHI observational study
CEE HR, 1.11 (0.89, 1.39)
CEE/MPA HR, 1.16 (0.91, 1.47)
No prior HT HR, 1.00 (0.86, 1.18)
Prior HT HR, 0.97 (0.78, 1.22)
Sugawara, 20131%° Cohort Mixed feeding: HR, 1.12 (95% Cl, 0.92 to 1.37)®
Formula feeding: HR, 1.80 (95% CI, 1.14 to 2.86)¢
Japan Medium p for trend=0.014
Tamimi, 201610 Cohort RR, 1.05 (95% CI, 1.00 to 1.10), P=0.07
PAR, 1.6% (95% CI, 0.1% to 3.4%)
United States Medium

@ Never breastfed is the referent group for all comparisons, except when otherwise footnoted.
b Ever breastfed was defined as >1 month.
¢ Referent group is ever breastfed.

dAnalysis is among women who had a full-term pregnancy.
¢ Referent group is exclusively breastfed.

BC = breast cancer; CEE = conjugated equine estrogen; Cl = confidence interval; HR = hazard ratio; HT = hormone therapy;
MPA = medroxyprogesterone acetate; OR = odds ratio; PAR = population attributable risk; ROB = risk of bias; RR = relative
risk; WHI = Women’s Health Initiative Study.
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Table 17. Duration of breastfeeding and breast cancer

Author, Year

Country

Study Design

ROB

Results for Duration of Breastfeeding?

Al-Amri, 20151

Saudi Arabia

Case-control

High

>2 yrs: OR, 1.68 (95% ClI, 0.98 to 4.53)P

Referent group is unclear

Al-Qutub, 20132

Saudi Arabia

Case-control

High

212 mos: OR, 0.56 (95% ClI, 0.35 to 0.88)°

Referent group<12 mos

Beaber, 200813

United States

Case-control

Medium

Ductal breast cancer

<1 mos: OR, 1.1 (95% CI, 0.6 t0 1.9)
1.0-5.9 mos: OR, 0.7 (95% CI, 0.5 t0 0.9)
6.0-11.9 mos: OR, 0.8 (95% CI, 0.5 to 1.2)
12.0-23.9 mos: OR, 0.8 (95% ClI, 0.5 to 1.3)
=>24.0 mos: OR, 0.6 (95% CI, 0.3 to 1.0)

p for trend=0.43

Lobular breast cancer

<1 mos: OR, 1.0 (95% CI, 0.5 to 1.9)
1.0-5.9 mos: OR, 0.9 (95% CI, 0.6 to 1.3)
6.0-11.9 mos: OR, 1.0 (95% CI, 0.6 to 1.6)
12.0-23.9 mos: OR, 1.1 (95% ClI, 0.7 to 1.8)
224.0 mos: OR, 0.8 (95% CI, 0.4 to 1.6)

p for trend=0.85

Ductal/lobular breast cancer

<1 month: OR, 1.4 (95% CI, 0.7 to 3.0)
1.0-5.9 mos: OR, 0.7 (95% CI, 0.4 to0 1.2)
6.0-11.9 mos: OR, 0.8 (95% ClI, 0.4 to 1.5)
12.0-23.9 mos: OR, 1.1 (95% ClI, 0.6 to 2.0)
224.0 mos: OR, 1.9 (95% CI, 1.0 to 3.6)

p for trend=0.11

Castello, 201514

Spain

Case-control

Medium

OR, 0.95 (95% ClI, 0.70 to 1.28)°¢

Dalamaga, 20111%

Greece

Case-control

High

>6 mos BF
Cases: 44%
Controls: 50%

Hadiji, 20071

Germany

Case-control

High

Multiple linear regression showed that women with breast cancer
had a significantly longer duration of BF; no other details were

provided.

Holm, 201717

Sweden

Case-control

Medium

>0-1.5 yrs: OR, 0.70 (95% CI, 0.61 to 0.80)
>1.5 yrs: OR, 0.63 (95% CI, 0.54 to 0.75)

Referent group is nulliparous women

Kruk, 20148

Poland

Case-control

High

Compared with case subjects, controls reported a longer
duration of BF; no other details were provided.

Lee, 2008119

United States

Case-control

Medium

BRCA cases

<1-6 mos: OR, 1.31 (95% CI, 0.45 to 3.82)
7-23 mos: OR, 0.73 (95% ClI, 0.23 to 2.30)
=224 mos: OR, 1.29 (95% CI, 0.36 to 4.61)
p for trend=0.83

Non-BRCA cases
<1-6 mos: OR, 0.66 (95% CI, 0.43 to 1.02)
7-23 mos: OR, 0.52 (95% ClI, 0.33 to 0.81)
>24 mos: OR, 0.49 (95% CI, 0.29 to 0.81)
p for trend=0.002
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Author, Year

Country

Study Design

ROB

Results for Duration of Breastfeeding?

Ma, 2006

United States

Case-control

Medium

<1 month: OR, 0.99 (95% ClI, 0.56 to 1.77)
1-6 mos: OR, 0.58 (95% CI, 0.37 to 0.91)

7-23 mos: OR, 0.52 (95% ClI, 0.33 to 0.82)
>24 mos: OR, 0.51 (95% Cl, 0.30 to 0.86)
p for trend=0.001

Pieta, 2008123

Poland

Case-control

Medium

Mean duration of BF
Cases: 8.3 mos
Controls: 6.8 mos

Press, 201014

United
Kingdom/United States

Case-control

High

United Kingdom
4-11 mos: OR, 1.05 (95% ClI, 0.84 to 1.31)°
212 mos: OR, 0.49 (95% ClI, 0.38 to 0.64)°

United States
4-11 mos: OR, 0.91 (95% ClI, 0.78 to 1.07)°
212 mos: OR, 0.81 (95% ClI, 0.68 to 0.96)°

Referent group=0 to 3 mos

Ruszczyk, 201612

Case-control

0-12 mos: OR, 0.76 (95% ClI, 0.49 to 1.19)¢®
>12 mos: OR, 0.61 (95% CI, 0.37 to 1.02)®

United States Medium p trend = 0.07
Stendell-Hollis, 2013  Cohort WHI hormone trial
CEE
United States Medium 1-3 mos: HR, 0.70 (95% ClI, 0.41 to 1.20)

4-12 mos: HR, 0.78 (95% ClI, 0.48 to 1.26)
13-23 mos: HR, 0.72 (95% ClI, 0.35 to 1.46)
224 mos: HR, 0.64 (95% ClI, 0.27 to 1.49)
CEE placebo

1-3 mos: HR, 0.86 (95% ClI, 0.52 to 1.42)
4-12 mos: HR, 1.41 (95% ClI, 0.95 to 2.08)
13-23 mos: HR, 1.15 (95% ClI, 0.64 to 2.06)
224 mos: HR, 0.71 (95% ClI, 0.30 to 1.64)
CEE/MPA

1-3 mos: HR, 1.13 (95% ClI, 0.81 to 1.59)
4-12 mos: HR, 1.02 (95% Cl, 0.75 to 1.39)
13-23 mos: HR, 1.17 (95% Cl, 0.79 to 1.72)
224 mos: HR, 0.89 (95% ClI, 0.54 to 1.45)
CEE/MPA placebo

1-3 mos: HR, 0.87 (95% CI, 0.59 to 1.30)
4-12 mos: HR, 1.00 (95% CI, 0.71 to 1.40)
13-23 mos: HR, 1.00 (95% CI, 0.65 to 1.54)
224 mos: HR, 0.70 (95% ClI, 0.40 to 1.24)

WHI observational study

CEE

1-3 mos: HR, 1.08 (95% ClI, 0.80 to 1.46)
4-12 mos: HR, 1.15, (95% CI, 0.87 to 1.51)
13-23 mos: HR, 1.19 (95% ClI, 0.81 to 1.76)
>24 mos: HR, 0.96 (95% CI, 0.55 to 1.68)
CEE/MPA

1-3 mos: HR, 1.11 (95% ClI, 0.79 to 1.55)
4-12 mos: HR, 1.06 (95% CI, 0.79 to 1.43)
13-23 mos: HR, 1.38 (95% ClI, 0.97 to 1.97)
224 mos: HR, 1.32 (95% Cl, 0.84 to 2.06)
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Author, Year Study Design Results for Duration of Breastfeeding?

Country ROB
Stendell-Hollis, 20138 No prior HT
(continued) 1-3 mos: HR, 0.99 (95% ClI, 0.79 to 1.24)

4-12 mos: HR, 0.96 (95% CI, 0.78 to 1.18)

13-23 mos: HR, 1.01 (95% ClI, 0.77 to 1.32)

224 mos: HR, 1.22 (95% CI, 0.90 to 1.66)

Prior HT

1-3 mos: HR, 0.94 (95% ClI, 0.68 to 1.29)

4-12 mos: HR, 0.92 (95% ClI, 0.69 to 1.23)

13-23 mos: HR, 1.15 (95% ClI, 0.79 to 1.67)

224 mos: HR, 1.05 (95% ClI, 0.64 t0 1.72)
@ Never breastfed is the referent group for all comparisons, except when otherwise noted.
b Results are unadjusted.
¢ OR is for women who met a recommendation of cumulative breastfeeding >6 months compared to women who did not meet a
recommendation. The recommendation was issued by the World Cancer Research Fund and the American Institute of Cancer
Research in 2007.
4 A nonsignificant OR greater than the null is reported, but it is unclear if the analysis compared malignant breast cancer cases to
controls or if the benign neoplasm group of ‘cases’ was included somehow.
& Cases were diagnosed with invasive ductal carcinoma.

CEE = conjugated equine estrogen; Cl = confidence interval; HR = hazard ratio; HT = hormone therapy; MPA =
medroxyprogesterone acetate; OR = odds ratio; ROB = risk of bias; WHI = Women’s Health Initiative Study.

Breast Cancer Among BRCA1 and BRCA2 Mutation Carriers

Characteristics

We included one case-control study of 2,854 women with invasive breast cancer and 2,854
women without invasive breast cancer who were matched to the cases on BRCA mutation type,
year of birth, and country of residence; the study was rated medium ROB (Appendix Tables C-
19 to C-23). The study was nested within a cohort study that recruited women who sought testing
for BRCA1 and BRCA2 mutations because of a family history of breast or ovarian cancer; the
women were recruited from 70 centers in 12 countries.?® The results presented here supersede
(1) results presented in the 2007 AHRQ report? from a 2004 article by Jernstrom et al.™*° that
included only 965 matched pairs of cases and controls from 53 centers in six countries and (2)
results published in 2012 by Kotsopoulos et al.**! that included 1,665 matched pairs from 62
centers in seven countries. Authors estimated ORs and 95 percent Cls for the association
between multiple durations of breastfeeding and invasive breast cancer using conditional logistic
regression, adjusting for age at menarche, parity, and oral contraceptive use.

A majority of the women (72%) were BRCA1 carriers, and the mean age at interview was 47
years; the mean age at diagnosis among cases was 40 years, indicating that at least some of the
cases were prevalent. Cases breastfed for a mean of 9.6 months (range: 0 to 147 months); 79
percent of cases were parous. Controls breastfed for a mean of 7.5 months (range: 0 to 102
months); 80 percent of controls were parous.

Results

The study found a significant inverse relationship between duration of breastfeeding and
breast cancer risk among BRCA1 mutation carriers (p for trend<0.0001) but not BRCA2 mutation
carriers (p for trend=0.68).12° Among 1,847 BRCAL1 carrier pairs, the ORs for <1 year, 1 to <2
years, 2 to <3 years, and >3 years compared with never breastfeeding were 0.81 (95% CI, 0.66 to
1.00), 0.65 (95% ClI, 0.50 to 0.85), 0.51 (95% ClI, 0.35 to 0.75), and 0.45 (95% ClI, 0.30 to 0.68),
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respectively. Among 714 BRCA2 carrier pairs, the ORs were 1.03, 1.04, 1.33, and 1.02 for the
same duration categories, respectively; all 95 percent Cls included the null.

Breast Cancer In Situ

Characteristics
We included one cohort and two population-based case-controls studies, all rated medium
ROB, that evaluated the association between breastfeeding and incident ductal carcinoma in situ

(DCIS)*?2 132 or incident breast cancer defined by a mix of invasive ductal carcinoma and
DCIS'? confirmed by pathology (Table 18, Appendix Tables C-19 to C-23 and F1). The cohort
study included 64,060 women originally enrolled in the WHI clinical trials that were followed
for a median of 12 years.'®? All studies were conducted in the United States, and the percentage
of no