
DOI: 10.1542/peds.2008-1315e 
 2008;122;S43-S49 Pediatrics

Ann M. DiGirolamo, Laurence M. Grummer-Strawn and Sara B. Fein 
 Effect of Maternity-Care Practices on Breastfeeding

 http://www.pediatrics.org/cgi/content/full/122/Supplement_2/S43
located on the World Wide Web at: 

The online version of this article, along with updated information and services, is

rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275. 
Grove Village, Illinois, 60007. Copyright © 2008 by the American Academy of Pediatrics. All 

http://www.pediatrics.org/cgi/content/full/122/Supplement_2/S43
http://www.pediatrics.org


http://www.pediatrics.org


istration of the original IFPS 11 years ago and to confirm
the cumulative effects of a more complete measurement
of these practices on breastfeeding. In addition, the new
survey allowed us to assess the impact of additional
maternity-care practices not currently designated as be-
ing “Baby-Friendly” on breastfeeding duration.

METHODS

Study Population
The IFPS II is a longitudinal survey of pregnant women
and new mothers conducted by the US Food and Drug
Administration. The sample is from a nationally distrib-
uted consumer opinion panel of 500 000 households. All
questionnaires were administered by mail except a short
birth screener telephone interview. Questionnaires were
sent prenatally and 10 times postnatally. Qualifying cri-
teria were used to achieve the sample goals of healthy
term or near-term singleton infants (see ref 11 for addi-
tional study details). The current study focused on
mothers from the IFPS II who initiated breastfeeding
and intended prenatally to breastfeed for �2 months.
Analyses were performed on data from the prenatal

and 1-month postnatal questionnaires, along with the
data on actual breastfeeding duration, and were lim-
ited to the sample of women with complete data on all
variables (n � 1907).

Definition of Variables
The outcome variable was breastfeeding for �6 weeks
postpartum. Breastfeeding duration was defined as the
total length of time in weeks that infants were fed breast
milk. This variable was based on age of the infant in
weeks when the mother completely stopped breastfeed-
ing or pumping milk. The outcome of breastfeeding for
�6 weeks was chosen because it is a time period less
than, but close to, the mother’s stated intention to
breastfeed for at least 2 months. The main independent
variables were indicators of 6 of the 10 “Baby-Friendly”
hospital practices, those most easily measured through

http://www.pediatrics.org


model 2 plus additional behavioral and attitudinal variables
also shown to be associated with breastfeeding duration to
assess the full impact of “Baby-Friendly” practices while
controlling for relevant demographic, behavioral, and atti-
tudinal variables. Analyses that examined additional ma-
ternity-care practices used crude associations followed by
associations adjusted for demographic, behavioral, and at-
titudinal variables.

We also counted how many of the 6 “Baby-Friendly”
practices were experienced. We modeled the effect of
each number of “Baby-Friendly” practices experienced
compared with the referent group of experiencing all 6
practices. We used a similar model-building strategy to
examine effects while controlling for relevant demo-
graphic, behavioral, and attitudinal variables.

RESULTS
At least half of the mothers reported experiencing each
of the “Baby-Friendly” hospital practices measured in
the survey (Table 1). Very few women reported experi-
encing all 6 (8.1%) or none (1.6%) of the hospital
practices, with approximately half of the women expe-
riencing either 3 or 4 of the “Baby-Friendly” practices.

The overall prevalence of women who terminated
breastfeeding by 6 weeks postpartum was 14.4%. As
shown in Table 2, early breastfeeding termination was
associated with younger age, lower education and in-
come, being unmarried, primiparity, smoking prena-
tally, having fewer friends and relatives who breastfed,
intending to work after birth, and having less-favorable
attitudes toward breastfeeding.

Of the 6 “Baby-Friendly” practices, 4 (breastfeeding
initiation within 1 hour, only breast milk given, breast-
feeding on demand, and no pacifiers given) showed a
significant protective effect against early termination of
breastfeeding (ie, �6 weeks) in crude analyses (Table 3).
Results remained significant for 3 of the practices
(breastfeeding initiation within 1 hour, only breast milk,
and no pacifiers) after controlling for the other “Baby-
Friendly” practices (Table 4, model 1). Controlling for
various demographic factors associated with breastfeed-
ing duration (Table 4, model 2) and certain relevant
behavioral and attitudinal variables (Table 4, model 3)
only slightly diminished the effect sizes for these prac-
tices.

Additional hospital practices showing a protective re-
lationship with breastfeeding duration included bringing
the infant to the mother’s room at night for feeding
among mothers not rooming in and not giving any pain
medications to the mother during childbirth (Table 5).
Other practices, such as not providing a formula sample
or coupon in a hospital gift pack, support during labor, or
type of delivery, were not significantly associated with
breastfeeding outcome (Table 5). These results remained
stable even after controlling for various demographic,
behavioral, and attitudinal variables.

Our analyses of the association between the number
of “Baby-Friendly” hospital practices experienced (0–6)
and early breastfeeding termination suggested that
women experiencing fewer practices were more likely to
terminate breastfeeding before 6 weeks. Among women

who intended to breastfeed for at least 2 months, one
third of them had stopped breastfeeding before 6 weeks
if they had experienced none of the “Baby-Friendly”

TABLE 2 Sample Characteristics for Maternity-Care Practices
According to Timing of Breastfeeding Termination: IFPS II
(N � 1907)

Variable Breastfed for �6 wk
(n � 274)

Breastfed for �6 wk
(n � 1633)

Gender of child, %
Male 50.0 49.7
Female 50.0 50.3

Age of mother, mean (SD), ya 27.0 (5.8) 29.5 (5.1)
Race/ethnicity of the mother, %

White 85.8 84.9
Black 4.7 3.8
Hispanic 6.9 6.3
Asian/Pacific Islander/other 2.6 5.0

Education of mother, %a

�4 y of high school 29.2 14.5
1–3 y of college 48.5 39.3
�4 y of college 22.3 46.2

Household income, %a

Less than $20 000 22.6 10.0
$20 000–$39 999 31.0 28.8
$40 000–$74 999 29.6 40.3
$75 000 or more 16.8 20.9

Marital status, %a

Married 65.7 85.0
Widowed 0.4 0.2
Divorced or separated 4.7 3.0
Never married 29.2 11.8

Previous births, %a

0 46.7 26.5
�1 53.3 73.5

No. of cigarettes smoked per day
prenatally, %a

0 87.6 94.8
1–5 4.7 1.8
6–10 4.7 1.7
�11 2.9 1.7

No. of friends and relatives who
breastfed, %a

None or don’t know 18.6 9.1
1–2 27.4 17.0
3–5 31.0 28.1
�5 23.0 45.9

Mother’s prenatal intention to
work after birth, %a

Yes 63.9 56.9
No 36.1 43.1

Prenatal attitudes toward
breastfeeding, %

Infant formula as good as
breast milka

Agree or unsure 44.5 25.8
Disagree 55.5 74.2

If breastfed, child less likely to
become obesea

Agree 31.0 48.0
Disagree or unsure 69.0 52.0

The sample was limited to women who initiated breastfeeding and intended to breastfeed for
�2 months, with complete data on all variables.
a Significant differences between 2 groups of breastfeeding duration: P � .05.
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practices, compared with 3% of those who experienced
all 6 “Baby-Friendly” practices (Fig 1). Compared with
mothers experiencing all 6 “Baby-Friendly” practices,
mothers experiencing none were �13 times more likely
to stop breastfeeding early (Table 6). Adjusted analyses
confirmed a clear dose-response relation even after con-
trolling for a variety of demographic, behavioral, and
attitudinal variables (Table 6). Compared with the ref-
erence group of mothers who experienced all 6 of the
“Baby-Friendly” practices, mothers who experienced
fewer practices were more at risk for early breastfeeding
termination.

DISCUSSION
The current study provides additional support for the
importance of certain “Baby-Friendly” maternity-care

hospital practices in influencing breastfeeding outcome.
Among women who intended to breastfeed for at least 2
months, 14.4% breastfed for �6 weeks. “Baby-Friendly”
hospital practices that were consistently associated with
longer breastfeeding duration included breastfeeding
initiation within 1 hour of birth, giving only breast milk,
and not giving any pacifiers, even after controlling for
several relevant demographic, behavioral, and attitudi-
nal variables. These results are similar to those found in
other studies12 and in the IFPS I, in which breastfeeding
initiation within 1 hour of birth and giving only breast
milk were both significantly associated with longer
breastfeeding duration.10 The earlier survey only mea-
sured 5 of the 10 “Baby-Friendly” steps; in contrast, the
current survey measured 6 of the 10 steps (those most
likely to be able to be reported on by the mother).

TABLE 3 Prevalence of Stopping Breastfeeding Before 6 Weeks According to Reported “Baby-Friendly”
Hospital Practice (N � 1907)

“Baby-Friendly” Practice n Breastfed for
�6 wk, %

OR (95% CI)a

Step 4: breastfeeding initiation within 1 h
Yes 1137 10.9 0.51 (0.39–0.65)b

No 770 19.5 1.00
Step 6: only breast milk given

Yes 982 8.5 0.35 (0.27–0.47)b

No 925 20.7 1.00
Step 7: rooming in

Yes 1082 13.4 0.83 (0.65–1.08)
No 825 15.6 1.00

Step 8: breastfeeding on demand
Yes 1265 12.5 0.65 (0.50–0.84)b

No 642 18.1 1.00
Step 9: no pacifiers given

Yes 843 10.2 0.53 (0.40–0.70)b

No 1064 17.7 1.00
Step 10: provide information on breastfeeding support

Yes 1373 13.6 0.79 (0.60–1.05)
No 534 16.5 1.00

a OR indicates odds ratio (odds of stopping breastfeeding before 6 weeks according to hospital practice); CI, confidence interval; no (did not
experience practice; 1.00), referent group.
b The odds ratio was significant at P � .05.

TABLE 4 Multivariate Models Predicting Breastfeeding for <6Weeks According to Type of
“Baby-Friendly” Hospital Practice Experienced (N � 1907)

“Baby-Friendly” Practice Model 1, aOR (95% CI)a Model 2, aOR (95% CI)b Model 3, aOR (95% CI)c

Breastfeeding initiation within 1 h 0.63 (0.48–0.83)d 0.69 (0.52–0.91)d 0.71 (0.53–0.95)d

Only breast milk given 0.43 (0.32–0.58)d 0.44 (0.32–0.59)d 0.47 (0.34–0.64)d

Rooming in 1.08 (0.82–1.43) 0.90 (0.67–1.21) 0.93 (0.69–1.26)
Breastfeeding on demand 0.76 (0.58–1.00) 0.85 (0.64–1.14) 0.82 (0.61–1.10)
No pacifiers given 0.63 (0.48–0.84)d 0.68 (0.51–0.91)d 0.73 (0.54–0.99)d

Provide information on breastfeeding
support

0.87 (0.65–1.15) 0.90 (0.66–1.21) 0.97 (0.71–1.32)

a Adjusted odds ratio (aOR) and 95% Wald confidence interval (CI) based on logistic regression; analysis controlling for other “Baby-Friendly”
hospital practices.
b Adjusted odds ratio (aOR) and 95% Wald confidence interval (CI) based on logistic regression; analysis includes those variables in model 1 plus
child gender, maternal age, maternal race, maternal education, household income, marital status, number of previous children, and number of
cigarettes smoked.
c Adjusted odds ratio (aOR) and 95% Wald confidence interval (CI) based on logistic regression; analysis includes those variables in model 2 plus
number of friends and relatives who breastfed, mother’s prenatal intentions to work after birth, and prenatal attitudes toward breastfeeding (ie,
formula as good as breast milk; if child breastfed, less likely to be obese).
d The odds ratio was significant at P � .05.
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(Table 3); however, most of those mothers not rooming
in had their child brought to them at night for feeding
(Table 5), which may have affected these results. It
seems that the critical practice here may be ensuring that
the infant breastfeeds at night rather than rooming in,
per se. Given that rooming in (step 7) may not be pos-
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capture what is intended in the 10 Steps to Successful
Breastfeeding, and wording of the actual items and mea-
surement of the steps may affect the nature of the re-
sults. However, the fact that our results are fairly con-
sistent with those found in the literature and with the
IFPS I lends additional support to the validity of the
findings. Fourth, the associations between hospital prac-
tices and early breastfeeding termination may have been
affected by other factors about the women that were not
controlled for in this study. This also may have affected
the magnitude of the effects shown. Finally, the sample
may not be nationally representative, because the results
are based on information from a consumer mail survey,
with the sample likely underrepresenting mothers from
a lower socioeconomic status.

CONCLUSIONS
Our study provides a strong case for the importance of
promoting certain maternity-care practices to move
closer to the goals for breastfeeding duration. In addi-
tion, the results illustrate the need to work with hospi-
tals to increase their implementation of “Baby-Friendly”
practices, with the goal of including as many of these
practices as possible. The results reinforce recommenda-
tions made by us in a previous article10 to help hospitals
implement these practices, even if gradually, and to
reinforce their use rather than approaching these goals
as an all-or-none endeavor. These recommendations are
further supported by the commentary by Radford and
Southall19 on lessons learned for successful application of
the Baby-Friendly Hospital Initiative. More attention
should also be given to other practices shown to influ-
ence breastfeeding duration that may not currently be
represented in the original 10 steps (eg, bring the infant
to the room at night for feeding if not rooming in; avoid
giving pain medications during delivery if possible). Fu-
ture studies should assess whether a similar pattern of
results is found with mothers more at risk for early
breastfeeding termination (eg, less-educated mothers,
mothers of lower socioeconomic status) and should at-
tempt to obtain in-depth information on all 10 of the
“Baby-Friendly” steps.
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