
Breast milk provides the optimal nutrition for
infants and offers health benefits as well as immunity
from infections.1 Maternal benefits of breastfeeding
can include more rapid return of postpartum uterine
tone and postpartum weight loss, delay of ovulation
(temporary contraception), and decreased risk of
breast, ovarian, and endometrial cancers.2,3 For these
reasons, the Department of Health and Human
Services’ Healthy People 2010 initiative has set a goal
of having 75% of mothers breastfeed immediately
postpartum, 50% at 6 months, and 25% at 1 year.4

Current breastfeeding rates fall short of these goals,
and rates are lowest among vulnerable groups.
“Vulnerable” refers to low-income, low educational
level, and black populations. For example, U.S. data
from 2001 showed that 58% of low-income mothers
and 53% of black mothers initiate breastfeeding. By
6 months, only 21% of low-income and 22% of
black mothers continued breastfeeding. These rates
compare to overall rates of 69.5% of new mothers

who initiated breastfeeding, and 32.5% who were still
breastfeeding at 6 months.5

Many public health and professional organizations
emphasize the importance of breastfeeding.6–12

Although initiatives exist for health care facilities
to provide an environment that facilitates
breastfeeding,13,14 guidelines for primary care-based
interventions originating from a clinician’s office or
hospital practice to improve breastfeeding do not
currently exist. In 1999, the U.S. Preventive Services
Task Force (USPSTF) decided to develop new,
evidence-based recommendations on primary
care-based interventions to support breastfeeding.
To assist the USPSTF, the Oregon Health & Science
University Evidence-based Practice Center
(OHSU-EPC) conducted a systematic review to
evaluate the effectiveness of counseling, behavioral,
and environmental interventions to improve
breastfeeding. This review examined either the
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initiation or duration of breastfeeding in developed
countries, or both the initiation and duration of
breastfeeding if information was available.

Methods

Study Selection
Randomized controlled trials (RCTs) and cohort

studies conducted in developed countries were
included in our review. We sought studies involving
any counseling or behavioral intervention originating
from a clinician’s practice (office or hospital) that was
implemented to improve breastfeeding initiation,
duration, or both. Interventions could be conducted
by a variety of providers (including physicians, nurses,
lactation consultants, or peer counselors) and in a
variety of settings (clinic, hospital, home, or
elsewhere) as long as they originated from the health
care setting. Using this definition, community-based
or peer-originated interventions were not included.
For interventions that had not been studied in RCTs,
we included nonrandomized controlled trials, but we
did not include any other nonrandomized controlled
trials in this review.

Search Strategy
We searched MEDLINE, the Cochrane Controlled

Trials Registry, and HealthSTAR for articles from
1966 to December 2001, using the MeSH terms and
keywords breastfeeding, counseling, health education,
teaching materials, medical advice, and advice or
advise. We also searched the Cochrane Database of
Systematic Reviews (CDSR) and the National Health
Service Centre for Reviews and Dissemination
databases using the terms lactation and breastfeeding.

Two reviewers independently reviewed all abstracts
and titles for inclusion. Studies were included if they
originated in the primary care setting, were
conducted in a developed country, were written in
English, and contained a concurrent control group.

Data Extraction
Two reviewers independently abstracted the

following descriptive data from all included studies:
population and setting; type of control; type,
frequency, timing, intensity, and duration of the

intervention; person delivering the intervention
(ie, nurse, lactation consultant, physician, peer
counselor); and definitions for breastfeeding
outcomes, including exclusivity, initiation, and
duration of breastfeeding, adherence, and follow-up.
We categorized interventions as group or one-on-one
education, in-person or telephone support (including
peer counseling), written materials, rooming-in, early
contact, and commercial discharge packets. We
defined education as individual instruction sessions or
group classes that contained structured content,
including anatomy, physiology, and nutritional issues.
These sessions often included practical skills training,
such as positioning, latch-on techniques, pump
equipment use, and questions and answers to address
common fears, problems, and myths. We categorized
interventions as support when they provided
telephone or in-person (clinic, hospital, or home)
social support, advice, or encouragement. Supportive
interventions were often personalized to individual
patient needs. Early maternal contact is defined as a
period of time, typically 10 to 45 minutes, of skin-to-
skin contact between mother and infant soon after
birth. Breastfeeding outcomes were categorized as
initiation, short-term duration, and long-term
duration according to timeframes commonly reported
in the literature. Breastfeeding initiation referred to
breastfeeding before hospital discharge, short-term
duration referred to 2 to 4 months postpartum, and
long-term referred to 4 to 6 months postpartum.
Disagreements between the 2 reviewers were resolved
by consensus. A third reviewer independently verified
the accuracy of the data within the evidence tables.

Quality Assessment Instrument
We assessed the quality of published systematic

reviews and controlled trials using criteria developed
by the USPSTF.15 Two reviewers independently
reviewed each study and applied the Task Force
criteria and assigned each paper a quality rating of
“good,” “fair,” or “poor” (see Appendix B in the
USPSTF Recommendations and Rationale statement
on this topic). The criteria for systematic reviews
include the use of explicit selection criteria and
systematic appraisal of study quality, publication date,
and relevance of the review. Individual studies were
rated as poor if they used poor randomization
techniques or if they failed to maintain comparable
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groups and failed to consider or adjust for potential
confounders. There was 100% agreement between
reviewers in quality scoring of systematic reviews and
93% agreement in quality scoring of individual
studies. When the reviewers disagreed, a final score
was reached though consensus. 

Data Synthesis

We conducted separate meta-analyses of RCTs
to examine the influence of specific components
of counseling interventions on rates of 3 outcome
measures: (1) initiation of breastfeeding [Y1];
(2) breastfeeding for 1 to 3 months (short-term
duration) [Y2]; and (3) breastfeeding for 4 to 6
months (long-term duration) [Y3]. We included trials
that offered educational interventions, interventions
using in-person or telephone support, or both. One
RCT of support in very low-birth-weight infants was
excluded from the meta-analysis.16 Mean differences
and 95% confidence intervals were calculated for the
individual and combined effects of education and
support. Within these categories we examined the
effect of using written materials as a cointervention. 

Random effects meta-regression models were fit on
the data from the eligible RCTs. For each dependent
variable Yi, we fit the following regression equation:

Logit(πi)= α + β1*(education) + β2*(support) +
β3*(written materials) + β4*Ci + ε1,

where πi represents the ith probability of outcome
(initiation, short-term duration, or long-term
duration) and Ci is the control group rate for the ith
study (an adjustment for baseline differences in
breastfeeding rates among studies). To estimate the
effect of the combination of education plus support
on each outcome πi, we separately pooled studies that
combined these interventions. Similarly, we estimated
the effect of education combined with written
materials by separately pooling studies that used both.
To compare the effects of education or support alone
to education with support or written materials, we
compared these pooled estimates with the estimates
of the effects of education alone and support alone
derived from our model. The Bayesian data analytic
framework was used to fit the models. Inference on
the parameters was done via posterior probability

distributions. The data were analyzed using
WinBUGS software,17 which uses a method of
Markov Chain Monte Carlo called Gibbs Sampling
to simulate posterior probability distributions.
Noninformative prior probability distributions were
used. Sensitivity analyses were performed excluding
poor-quality studies and to assess the effect of
breastfeeding rates in the control group. There was no
significant difference in the results when poor studies
were excluded. We then fit a second model using all
studies to allow for a linear association between the
control group rate and the effect of the intervention.18

Data from the second model are presented.

Results

The searches selected 1,048 abstracts, of which
689 were rejected following abstract review. Full-text
articles were reviewed to identify 22 RCTs,19–40

8 non-RCTs,41–48 and 5 systematic reviews49–53 of
breastfeeding counseling (Figure 1).54

Trial Characteristics

A table of descriptive information (available as a
data supplement in the online full-text version of this
article at: www.annfammed.org/cgi/content/full/
1/2/70/DC1) displays the types of interventions
evaluated in the trails: group or one-on-one education,
in-person or telephone support, written materials,
rooming-in, early contact, and commercial discharge
packets. Using the USPSTF criteria, 12 studies were
judged to be of fair quality,19–25,27–29,40,41 2 were of good
quality,30,38 and 16 studies were of poor
quality.26,31–37,39,42–48 Most of the poor-quality trials had
substantial baseline differences between control and
intervention groups, lack of adjustment for
confounders, high attrition, or insufficient data to
conduct intention-to-treat analyses. 

Table 1 summarizes the results of the RCTs of
education, support, and written materials compared
with usual care. In general, breastfeeding interventions
improved rates of initiation and continuation of
breastfeeding. Effects on long-term duration were
small. Interventions appear to have larger effects in
populations with low baseline rates of breastfeeding. 
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689
Excluded*

14
Good and Fair Quality Studies

16
Poor Quality

324
Excluded*

*Excluded criteria:
1. Contained no

intervention

2. Contained no
breastfeeding data

3. Opinion letter or
short review with
no patient data

4. Wrong population,
eg, low-birth-weight
infants

5. Not in English

6. Not from developed
country

Figure 1. Study Eligibility Flow Chart

1,048
Citations Identified in MEDLINE,
HealthSTAR, CCTR, CDSR, NHS,

Centre for Dissemination and 
Reviews Databases

359
Full-text Articles Considered

for Inclusion

22 RCTS 
8 Non-RCTs 

5 Systematic Reviews
Full-text Articles Reviewed

for Quality

Breastfeeding Education

Twelve RCTs studied the impact of individual or
group education interventions on breastfeeding
initiation or duration (Table 1).19–23,26,29–31,35,45 The
key features of the educational sessions are
displayed in the descriptive information data
supplement at: www.annfammed.org/cgi/content/
full/1/2/70/DC1. These programs were usually
conducted by lactation specialists or nurses as
antepartum sessions. Structured content that was
consistently delivered on core topics: breast milk as
the ideal nutrition for infants, benefits of
breastfeeding (health and other), physiology, and
anatomy. Additional educational sessions frequently
provided skills training, such as breastfeeding
positioning and latch-on techniques, equipment
(including clothing, pumps, and storage), and
questions and answers addressing common fears,

problems, and myths. Most educational sessions
lasted 30–90 minutes, and there was not an
apparent association between length of session and
effectiveness. Similarly, whether the education
sessions were individual or in groups did not appear
to predict success. As shown in Table 1, there
appears to be greater effectiveness of educational
sessions in populations where the preintervention
breastfeeding rate is less than 50%.

Table 2 summarizes the results of the
meta-analysis. Overall, programs that had these
educational components increased breastfeeding
initiation (difference 0.23; 95% confidence interval
[CI], 0.12–0.34) and short-term continuation up
to 3 months (difference 0.39; 95% CI, 0.27–0.50).
Education did not have a significant impact on
long-term duration up to 6 months (difference 0.04;
95% CI, -0.06–0.16).
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Breastfeeding Support
Eight RCTs21,23–27,37 studied the impact of in-person

or telephone support on breastfeeding initiation and
duration (Table 2). Support programs involved
telephone and/or in-person clinic, hospital, or home
visits by lactation consultants, nurse or peer
counselors,26 and combined prearranged appointments
and unscheduled visits or telephone calls for problems.
The content of the intervention was often
personalized to the individual patient’s needs. Timing
of support programs was divided, with 3 exclusively
antepartum,24–26 3 exclusively postpartum,21,27,37 and 2
both antepartum and postpartum.27,29

Overall, support alone significantly increased
short- and long-term breastfeeding duration, with
differences of 0.11 (95% CI, 0.03–0.19) and 0.08
(95% CI, 0.02–0.16), respectively, but did not have
a significant effect on initiation (difference 0.06; 95%
CI, -0.02–0.15) (see Table 2). 

We were interested not only on the isolated effect
of support but also on the added benefit of supportive
measures when combined with educational programs.
Four RCTs combined breastfeeding support with
educational programs.21,23,26,29 All 4 of these studies
used in-person contact through either clinics or
home visits. Compared with support alone, studies
that combined breastfeeding education and support
produced larger increases in initiation (from
difference of 0.06; 95% CI, -0.02–0.15 to
difference 0.21; 95% CI, 0.07–0.35), short-term
duration (from difference 0.11; 95% CI, 0.30–0.19
to difference 0.37; 95% CI, 0.17–0.58), and no
difference in long-term duration. The combination
of education and support, however, was not
substantially different from that of education alone.

Support and Peer Counseling
Peer counselors are thought to be particularly

useful sources of support and motivation. One
RCT26 and 4 non-RCTs evaluated peer
counselors.44,46–48 All were judged to be of poor
quality because of assembly of dissimilar groups,
important loss-to-follow-up, or lack of adjustment
for important confounders. Often studies assigned
patients to the control group when there was no peer
counselor available to see them or if they did not

request a counselor at all. One of these studies44

compared 4 separate clinics each with a different
intervention regime: (1) peer counselor only,
(2) video education only, (3) peer plus video, and
(4) control with no intervention. Although the clinics
had similar demographics in general, there were
statistically significant baseline differences in parity,
education, and employment among patients enrolled
in the different clinics. Each of these factors could
have affected the breastfeeding rates. Another study46

compared 2 clinics that had peer counselors with
6 clinics that did not. Before the intervention, the
breastfeeding rate of the intervention group was lower
than that of the control group (22.5% vs 27.5%). 

All 4 of the nonrandomized trials measured
breastfeeding initiation. Although there was a trend
toward benefit in all, only 1 study47 found a significant
benefit for breastfeeding initiation and 2 studies46,47

found a significant benefit for short-term
breastfeeding. The first study consisted of women who
were planning or had experienced a delivery at Cook
County Hospital in Chicago.47 The intervention
group consisted of women who intended to
breastfeed, requested a peer counselor while they were
pregnant or postpartum, and had a peer counselor
that was available for consultation. Priority was given
to primiparous patients who requested peer counselor
services. The control group similarly consisted of
women who intended to breastfeed, requested a peer
counselor either in pregnancy or after delivery, and
did not have a peer counselor available. The groups
were statistically similar in education, race, work plan
(ie, plan to return to work or school), previous
breastfeeding, and perceived support. Five patients
were lost to follow-up in each group. In this study, 55
of 59 (93%) women in the intervention group
initiated breastfeeding compared with 30 of 43 (70%)
women in the control group, and the mean number
of weeks of breastfeeding was similarly higher in the
intervention group (15 weeks in the intervention
group vs 8 weeks in the control group). 

Written Materials
Seven RCTs22,27,29–32,35 examined the effect of written

materials, either alone or in combination with other
interventions, on breastfeeding initiation and
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duration. Written materials varied in their length
and detail, from a list of key points, to pamphlets
reinforcing educational materials, to more detailed
booklets. Three30–32 of the RCTs studied the effect of
written materials alone, and 422,27,29,35 combined
written materials with education or support or both
(Table 1). Written materials alone did not increase
breastfeeding rates. The pooled estimate for the
effectiveness of written materials plus education was
comparable to that of education alone estimated
from the full model. The combination of education
plus written materials, in 3 studies measuring short-
term duration of breastfeeding, appeared less

effective (0.10; 95% CI, -0.01–0.21) than education
alone (risk difference from logit model 0.39; 95%
CI, 0.27–0.5).

Rooming-In
Only 1 study55 conducted in a developed country

included rooming-in as an intervention. This study
contained multiple other interventions, thus the
effect of rooming-in alone could not be ascertained. 

Early Maternal Contact
Early maternal contact is defined as a period of

time, typically 10 to 45 minutes, of skin-to-skin

Study, Year Quality Time Education

Initiation
McEnery and Rao, 198633 Poor Yes
Hill, 198722 Fair Yes
Kistin et al, 199020 Fair Yes
Oakley and Rajan, 199024 Fair No
Rossiter, 199435 Poor Yes
Brent et al, 199523 Fair Yes
Sciacca et al, 199526 Poor Yes
Loh et al, 199731 Poor No
Reifsnider and Eckhart, 199745 Poor Yes

Short-term
Kaplowitz and Olson, 198332 Poor 2 mo No
Wiles, 198434 Poor 1 mo Yes
Jones and West, 198537 Poor 4 wk No
Hill, 198722 Fair 6 wk Yes
Kistin et al, 199020 Fair < 6 wk Yes
Serafino-Cross and Donovan, 199225 Fair 2 mo No
Rossiter, 199435 Poor 4 wk Yes
Brent et al, 199523 Fair 2 mo Yes
Redman et al, 199529 Fair 6 wk Yes
Sciacca et al, 199526 Poor 2 mo Yes
Duffy et al, 199719 Fair < 6 wk Yes
Loh et al, 199731 Poor 4 wk No

Long-term
Jones and West, 198537 Poor 6 mo No
Frank et al, 198727 Poor 4 mo No
Rossiter, 199435 Poor 6 mo Yes
Brent et al, 199523 Fair 6 mo Yes
Redman et al, 199529 Fair 4 mo Yes
Curro et al, 199730 Good 6 mo Yes
Pugh and Milligan, 199821 Fair 6 mo Yes

Table 1. Breastfeeding Interventions
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contact between mother and infant soon after birth.
One good-quality Cochrane review examined the
effect of early maternal contact.51 We conducted a
meta-analysis of the 4 studies56–59 of early maternal
contact that were conducted in developed countries
and found no significant benefit (odds ratio [OR],
1.23; 95% CI, 0.65–2.05). 

Commercial Discharge Packets
One good-quality Cochrane review of 9

randomized trials found that giving mothers
commercial discharge packs often containing
samples and coupons for formula reduced exclusive

breastfeeding.53 Only 2 studies looked at the effect
of commercial packs containing formula samples
on any breastfeeding in 0 to 2 weeks. One study of
88 women rated 4 out of 5 by Cochrane for
quality found no significant difference in
breastfeeding at 1 week in women who were given
commercial discharge packets with formula
at discharge from the hospital (12 of 38 in
intervention vs 10 of 50 in the control group).60

One more recent larger trial of poor quality39 found
that 12 of 163 (7%) women in the commercial
group ceased breastfeeding before discharge vs
2 of 148 (1%) in the control group (P=0.03).

Intervention Control
Written Breastfeeding Breastfeeding Difference

Support Materials N/Total (%) N/Total (%) %

No No 7/16 (44) 16/51 (31) 13
No Yes 19/31 (61)* 15/33 (46) * 15
No No 17/38 (45)* 13/56 (23) * 22
Yes No 105/230 (46) 89/226 (39) 7
No Yes 73/104 (70)* 28/74 (38) * 32
Yes No 33/58 (57)* 18/57 (32) * 25
Yes No 26/26 (100)* 24/29 (83) * 17
No Yes 43/98 (44) 30/98 (32) 12
No No 13/14 (93) 13/17 (77) 17

No Yes 5/18 (28) 5/22 (23) 5
No No 18/20 (90) 6/20 (30) 60
Yes No 191/228 (84)* 255/355 (72) * 12
No Yes 12/31 (39)* 10/33 (30) * 9
No No 8/38 (21) 8/56 (14) 7
Yes No 16/26 (62) 9/26 (35) 27
No Yes 52/104 (50)* 19/74 (26) * 24
Yes No 19/51 (37)* 5/57 (9) * 28
Yes Yes 64/81 (79) 68/83 (82) (–) 3
Yes No 21/26 (81)* 9/29 (31) * 50
No No 32/35 (92)* 10/35 (29)* 63
No Yes 29/38 (76) 17/27 (63) 10

Yes No 86/228 (38) 98/355 (28) 10
Yes Yes 103/163 (63) 90/160 (56) 7
No Yes 26/101 (26) 12/74 (16) 10
Yes No 7/51 (14) 4/57 (7) 7
Yes Yes 42/75 (56) 45/77 (58) (–) 2
No Yes 61/103 (59) 50/97 (52) 7
Yes No 15/30 (50) 8/30 (27) 23

Table 1. Breastfeeding Interventions (cont.)
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Women with uncertain goals for breastfeeding
were significantly less likely to breastfeed and to
breastfeed exclusively if given commercial packs. 

One trial found no increase in short-term
breastfeeding for an intervention targeted at pacifier
avoidance.40 One trial38 compared an intensive
program for usual care consisting of group sessions,
one-on-one clinic visits, and free access to
breastfeeding consultation with a less intense
intervention consisting of a home health visit by a
registered nurse 48 hours after discharge from the
hospital. They found no difference in rates of
initiation or continuation of breastfeeding.

Discussion
In summary, education and support interventions

to promote breastfeeding appear to improve
breastfeeding initiation and maintenance up to
6 months. Educational sessions that review the
benefits of breastfeeding, principles of lactation,
myths, common problems, solutions, and skills
training appear to have the greatest single effect.
One woman would successfully initiate and
maintain breastfeeding for up to 3 months for every
3 to 5 women that attended educational sessions.
Breastfeeding classes are offered by many practices.
One challenge for translating these findings into
clinical practice will be to make breastfeeding classes
more accessible to all patients.

Although peer counselor programs are used by
many practices and hospitals, there are insufficient
data to determine their effectiveness. Other common
office or hospital practices include provision of

written materials and discharge packets. Neither
practice was found to be effective in prompting
breastfeeding; in fact, discharge packets were found
to have a detrimental effect.

In previous good-quality systematic reviews,51,52

education and peer counseling increased
breastfeeding initiation and support measures
increased duration. Written materials were not
effective in increasing initiation or duration. The use
of discharge packs containing promotional material
with or without formula samples significantly
reduced exclusive breastfeeding for up to 6 weeks.
Unlike the previous reviews, which included trials
from developing countries, our analysis is the first to
assess all breastfeeding interventions singly and in
combination in developed countries. 

Breastfeeding intervention studies often
combined interventions. None of the individual
studies, however, compared the combined
intervention against each component separately. We
used a meta-regression to estimate the effects of
education and support alone and conducted a
separate meta-analysis of studies that combined
these interventions. Our analysis suggests that, for
initiation and short-term duration of breastfeeding,
the combination of education plus support may be
more effective than support alone, but not more
effective than education alone. The addition of
written materials to education did not increase
(and might have decreased) the effectiveness of
education. These results offer a compelling rationale
for future intervention studies that compare
combined education and support with education
and support alone.

Main Effects (Meta-regression) Combined Effects

Education
Studies Education Support Studies Plus Support

(Subjects) Mean Difference Mean Difference (Subjects) Mean Difference 
Breastfeeding No. % (95% CI) % (95% CI) No. % (95% CI)

Initiation 8 (1,060) 23 (12–34) 6 (-2–15) 2 (170) 21 (7–35)

Short-term 10 (1,408) 39 (27–50) 11 (3–19) 2 (163) 36 (22–49)

Long-term 7 (1,601) 4 (-6–16) 8 (2–16) 2 (168) 13 (1–25)

CI=confidence interval.

Table 2. Results of Meta-analyses of Studies of Education and Support
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This review provides encouraging evidence that
educational programs and support services provided in
research settings can improve breastfeeding initiation
and duration rates in the United States and other
developed countries. It is as yet unknown, however,
how widely accessible such programs are in this
country and how effective and cost-effective they are in
real-life, diverse health care settings. If not all mothers
are receiving breastfeeding education or support
services, studies might be needed of what barriers exist
at the levels of the patients and health care systems,
and whether these barriers can be surmounted.

This review found that overall studies of
breastfeeding interventions lacked scientific rigor, a
finding that has been echoed by numerous systematic
reviews. Intervention studies often lacked detail to
assess similarity among similar interventions. For
example, educational interventions were mixed on
their detailed description of content of the session,
method of communicating the content, training of
the individual to deliver the content, and total time
spent in the educational session. Across studies, it is
difficult to assess the variability of routine care which
was the most common control group. In certain
communities it might be standard to receive 1 home
visitation and in others it might not.

This review found that studies rated as poor quality
by the quality-rating system developed by the U.S.
Preventive Services Task Force had results similar to
those rated as good or fair. Many of these studies
were non-randomized controlled trials that were
rated as poor because there were baseline differences
in the compared groups, or randomized trials with
issues regarding randomization methods or lack of
intention-to-treat analyses. Although such flaws have
been shown to be correlated with effect sizes in studies
of obstetric interventions,61 their impact in studies
of clinic-based behavioral counseling is uncertain.
Because of this uncertainty and the lack of statistical
difference with and without poor-quality studies, all
studies were pooled to display mean differences and
confidence boundaries. The lack of scientific rigor
in individual studies to date is also a limitation for
the strength of these findings. These data, however,
reflect the summary of the best evidence available to
date. Additional research on the generalizability of
the standard quality criteria to behavioral counseling

interventions is needed. At the same time, future
studies of breastfeeding interventions should make
every attempt to follow high-quality standards of
randomization, analysis, and reporting.

Acknowledgments 
We are thankful to Susan Carson, MPH, and

Marian McDonaugh, PharmD, for their assistance
in reviewing articles, and Patty Davies, MS, for her
assistance in conducting the literature searches.

References
1. Kramer MS, Chalmers B, Hodnett ED, et al.

Promotion of Breastfeeding Intervention Trial
(PROBIT): a randomized trial in the Republic of
Belarus. JAMA. 2001;285(4):413–420.

2. Kennedy KI, Visness CM. Contraceptive efficacy of
lactational amenorrhoea. Lancet. 1992;339(8787):
227–230.

3. Heinig MJ, Dewey KG. Health effects of breast
feeding for mothers: a critical review. Nut Res Rev.
1997;10:35–56.

4. U.S. Department of Health and Human Services.
Healthy People 2010. Available at: http://web
.health.gov/healthypeople/document/html/volume2/
22physical.htm. 2000. Accessed June 25, 2003.

5. Ryan AS, Wenjun Z, Acosta A. Breastfeeding
continues to increase into the new millennium.
Pediatrics. 2002;110(6):1103–1109.

6. British Pediatric Association. Is breast feeding
beneficial in the UK? Statement of the standing
Committee on Nutrition of the British Paediatric
Association. Arch Dis Child. 1994;71(4):376–380.

7. American Academy of Pediatrics. Breastfeeding and
the use of human milk. Pediatrics. 1997;100(6):
1035–1039.

8. Wang EEL. Breastfeeding. Canadian guide to clinical
preventive health care. Ottawa: Health Canada;
1994:232–242.

9. Borresen HC. Rethinking current recommendations
to introduce solid food between four and six months
to exclusively breastfeeding infants. J Hum Lact.
1995;11(3):201–204.

10. American College of Obstetricians and Gynecologists.
Breastfeeding: Maternal and Infant Aspects.
Washington, DC: American College of Obstetricians
and Gynecologists; 2001.



10

Interventions to Promote Breastfeeding

11. Canadian Pediatrics Society. CPS reaffirms
breastfeeding as first feeding choice. Available at:
http://www.cps.ca. 1997. Accessed on April 24, 2003.

12. World Health Organization. WHO Expert
Consultation on the Optimal Duration of Exclusive
Breastfeeding: Conclusions and Recommendations.
Vol. 2001: WHO; 2001.

13. Naylor AJ. Baby-Friendly Hospital Initiative.
Protecting, promoting, and supporting breastfeeding
in the twenty-first century. Pediatr Clin North Am.
2001;48(2):475–483.

14. WHO/UNICEF. The Baby-Friendly Hospital
Initiative. Available at: http://www.unicef.org/
programme/breastfeeding/baby.htm; 1991.
Accessed on April 24, 2003.

15. Harris RP, Helfand M, Woolf SH, et al. Current
methods of the U.S. Preventive Services Task Force.
Am J Prev Med. 2001;20:21–25.

16. Pinelli J, Atkinson SA, Saigal S. Randomized trial of
breastfeeding support in very low-birth-weight infants.
Arch Pediatr Adolesc Med. 2001;155(5):548–553.

17. WinBUGS Version 1.2 User Manual. Version 1.2.
MRC Biostatistics Unit; 1999.

18. Thompson SG, Smith TC, Sharp SJ. Investigating
risk as a source of heterogeneity in meta-analysis.
Stat Med. 1997;16(23):2741–2758.

19. Duffy EP, Percival P, Kershaw E. Positive effects of an
antenatal group teaching session on postnatal nipple
pain, nipple trauma and breast feeding rates.
Midwifery. 1997;13(4):189–196.

20. Kistin N, Benton D, Rao S. Breastfeeding rates
among black urban low income women: effect of
prenatal education. Pediatrics. 1990;86:741–746.

21. Pugh LC, Milligan RA. Nursing intervention to
increase the duration of breastfeeding. Appl Nurs Res.
1998;11(4):190–194.

22. Hill PD. Effects of education on breastfeeding success.
Matern Child Nurs J. 1987;16(2):145–156.

23. Brent NB, Redd B, Dworetz A, D’Amico F, Greenberg
JJ. Breast-feeding in a low-income population.
Program to increase incidence and duration. Arch
Pediatr Adolesc Med. 1995;149(7):798–803.

24. Oakley A, Rajan L. Social support and pregnancy
outcome. Br J Obstet Gynaecol. 1990;97:155–162.

25. Serafino-Cross P, Donovan P. Effectiveness of
professional breastfeeding home support. Soc Nutri

Educ. 1992;24(3):117–122.

26. Sciacca JP, Dube DA, Phipps BL, Ratliff MI. A breast
feeding education and promotion program: effects on
knowledge, attitudes, and support for breast feeding.
J Community Health. 1995;20(6):473-490.

27. Frank DA, Wirtz SJ, Sorenson JR, Heeren T.
Commercial discharge packs and breast-feeding
counseling: effects on infant-feeding practices in a
randomized trial. Pediatrics. 1987;80(6):845–854.

28. Lynch SA, Koch AM, Hislop TG, Coldman AJ.
Evaluating the effect of a breastfeeding consultant on
the duration of breastfeeding. Can J Public Health.
1986;77(3):190–195.

29. Redman S, Watkins J, Evans L, Lloyd D. Evaluation
of an Australian intervention to encourage
breastfeeding in primiparous women. Health Prom Int.
1995;10(2):101–113.

30. Curro V, Lanni R, Scipione F, Grimaldi V,
Mastroiacovo P. Randomised controlled trial assessing
the effectiveness of a booklet on the duration of breast
feeding. Arch Dis Child. 1997;76(6):500–504.

31. Loh NR, Kelleher CC, Long S, Loftus BG. Can we
increase breast feeding rates? Ir Med J. 1997;90(3):
100–101.

32. Kaplowitz DD, Olson CM. The effect of an
educational program on the decision to breastfeed. 
J Nutr Educ. 1983;15:61–65.

33. McEnery G, Rao KP. The effectiveness of antenatal
education of Pakistani and Indian women living in
this country. Child Care Health Dev. 1986;12(6):
385–399.

34. Wiles LS. The effect of prenatal breastfeeding
education on breastfeeding success and maternal
perception of the infant. JOGN Nurs. 1984;13(4):
253–257.

35. Rossiter JC. The effect of a culture-specific education
program to promote breastfeeding among Vietnamese
women in Sydney. Int J Nurs Stud. 1994;31(4):
369–379.

36. Serwint JR, Wilson ME, Vogelhut JW, Repke JT,
Seidel HM. A randomized controlled trial of prenatal
pediatric visits for urban, low-income families.
Pediatrics. 1996;98(6 Pt 1):1069–1075.

37. Jones D, West R. Lactation nurse increases duration
of breastfeeding. Arch Dis Child. 1985;60:772–774.

38. Escobar GJ, Braveman PA, Ackerson L, et al. A



randomized comparison of home visits and hospital-
based group follow-up visits after early postpartum
discharge. Pediatrics. 2001;108(3):719–727.

39. Howard C, Howard F, Lawrence R, Andresen E,
DeBlieck E, Weitzman M. Office prenatal formula
advertising and its effect on breast-feeding patterns.
Obstet Gynecol. 2000;95(2):296–303.

40. Kramer MS, Barr RG, Dagenais S, et al. Pacifier use,
early weaning, and cry/fuss behavior: a randomized
controlled trial. JAMA. 2001;286(3):322–326.

41. Roman C. The effect of individual and group
educational interventions on first time breastfeeding
mothers with implications for nursing education
[PhD thesis]. Wayne State University; 1992.

42. Barwick M, Chambers L, Jones A. (East Berkshire
Community Health NHS Trust). Positive intervention
with breastfeeding in an Asian population. 1997.

43. Sjolin S, Hofvander Y, Hillervik C. A prospective
study of individual courses of breastfeeding. Acta Paed
Scand. 1979;68:521–529.

44. Caulfield LE, Gross SM, Bentley ME, et al.
WIC-based interventions to promote breastfeeding
among African-American Women in Baltimore:
effects on breastfeeding initiation and continuation.
J Hum Lact. 1998;14(1):15–22.

45. Reifsnider E, Eckhart D. Prenatal breastfeeding
education: its effect on breastfeeding among WIC
participants. J Hum Lact. 1997;13:121–125.

46. Schafer E, Vogel M, Viegas S, Hausafus C. Volunteer
peer counselors increase breastfeeding duration among
rural low income women. Birth. 1998;25:101–106.

47. Kistin N, Abramson R, Dublin P. Effect of peer
counselors on breastfeeding initiation, exclusivity, and
duration among low-income urban women. J Hum
Lact. 1994;10(1):11–15.

48. McInnes RJ, Love JG, Stone DH. Evaluation of a
community-based intervention to increase
breastfeeding prevalence. J Public Health Med.
2000;22(2):138–145.

49. Perez-Escamilla R, Pollitt E, Lonnerdal B, Dewey KG.
Infant feeding policies in maternity wards and their
effect on breast-feeding success: an analytical overview.
Am J Public Health. 1994;84(1):89–97.

50. Bernard-Bonnin AC, Stachtchenko S, Girard G,
Rousseau E. Hospital practices and breastfeeding
duration: a meta-analysis of controlled trials. Birth.
1989;16(2):64–66.

51. Sikorski J, Renfrew MJ. Support for breastfeeding
mothers. Cochrane Database of Syst Rev. 2000;3:
CD001141.

52. Fairbank L, O’Meara S, Renfrew MJ, Woolridge M,
Sowden AJ, Lister-Sharp D. A systematic review to
evaluate the effectiveness of interventions to promote
the initiation of breastfeeding. Health Tech Assess.
2000;4(25):1–171.

53. Donnelly A, Snowden H, Renfrew M, Woolridge M.
Commercial hospital discharge packs for breastfeeding
women. Cochrane Database of Syst Rev. 2001;3:
CD002075.

54. Moher D, Cook DJ, Eastwood S, Olkin I, Rennie D,
Stroup DF. Improving the quality of reports of
meta-analyses of randomised controlled trials: the
QUOROM statement. Lancet. 1999;354:1896–1900.

55. Winikoff B, Myers D, Laukaran VH, Stone R.
Overcoming obstacles to breast-feeding in a large
municipal hospital: applications of lessons learned.
Pediatrics. 1987;80(3):423–433.

56. deChateau P, Winberg J. Long-term effect on
mother-infant behaviour of extra contact during the
first hour post partum: II, a follow-up at 3 months.
Acta Paed Scand. 1977;66:145–151.

57. Salariya E, Easton P, Cater J. Duration of
breast-feeding after early initiation and frequent
feeding. Lancet. 1978;2:1141–1143.

58. Taylor P, Maloni J, Taylor F. Extra early mother-infant
contact and duration of breastfeeding. Acta Paed
Scand Suppl. 1985;316:15–22.

59. Thomson M, Hartsock T, Larson C. The importance
of immediate postnatal contact: its effect on
breastfeeding. Can Fam Physician. 1979;25:
1374–1378.

60. Snell B, Krantz M, Keeton R, Delgado K, Peckham
C. The association of formula samples given at
hospital discharge with the early duration of
breastfeeding. J Hum Lact.1992;8(2):67–72.

61. Schulz KF, Chalmers I, Hayes RJ, Altman DG.
Empirical evidence of bias. Dimensions of
methodological quality associated with estimates
of treatment effects in controlled trials. JAMA.
1995;273(5):408–412.

11

Interventions to Promote Breastfeeding

AHRQ Pub. No. 03-0524B
July 2003


