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Abstract

Objective: To determine the effect of intention to breast-feed on short-term breast-
feeding outcomes in women delivering term and preterm infants.

Design: Data from the US Centers for Disease Control and Prevention’s Pregnancy
Risk Assessment Monitoring System (PRAMS) for three states, Ohio, Michigan and
Arkansas, during 2000-2003 were analysed. SAS 9-1-3 and SUDAAN 10 statistical
software packages were used for analyses.

Setting: Arkansas, Michigan and Ohio, USA.

Subjects: Mothers of recently delivered infants, selected by birth certificate sampling.
Results: Of 16839 mothers included, 9-7% delivered preterm. Some 52:2%
expressed definite intention to breast-feed, 16-8% expressed tentative intention,
43% were uncertain and 26-8% had no intention to breast-feed. Overall 65-2%
initiated breast-feeding, 52:0% breast-fed for =4 weeks and 30-8% breast-fed for
=10 weeks. Women with definite intention were more likely to initiate (OR =
24-3,95% CI 18-4, 32-1), to breast-feed for =4 weeks (OR =7-12, 95% CI 5-95,
8:51) and to breast-feed for =10 weeks (OR = 2-75, 95% CI 2-20, 3-45) compared
with women with tentative intention. Levels of intention did not differ between
women delivering preterm and term. Women delivering at <34 weeks were more
likely to initiate breast-feeding (OR = 2-24, 95% CI 1-64, 3-06) and to breast-feed
for =4 weeks (OR = 2-58, 95% CI 1-96, 3-41), but less likely to breast-feed for
=10 weeks (OR = 0-55, 95% CI 0-44, 0-68), compared with those delivering at
term. Women delivering between 34 and 36 weeks were less likely to breast-feed
for =10 weeks than those delivering at term (OR = 063, 95% CI 0-49, 0-81).
Conclusions: Prenatal intention to breast-feed is a powerful predictor of short-term
breast-feeding outcomes in women delivering both at term and prematurely.
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Breast-feeding is an important public health practice that
provides health benefits for both the breast-fed infant and
the breast-feeding mother. Despite the advantages of
breast-feeding for mothers, infants and population-level
health, breast-feeding rates in the USA continue to fall
below WHO recommendations and the US Healthy
People 2020 goals™™?. Similar discrepancy between goals
for optimal breast-feeding and breast-feeding behaviour
are reported in Canadian, European and Australian
populations as well®, despite the resource availability in
these countries. Efforts to improve breast-feeding out-
comes in developed countries must include research to
elucidate the causes of suboptimal breast-feeding practices,
at both the individual and societal levels.

Maternal prenatal beliefs and intentions about breast-
feeding impact breast-feeding behaviours and outcomes.
A series of small studies, including non-population based
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samples of as many as 450 patients, show a positive
association of prenatal intention to breast-feed with breast-
feeding initiation™®. A larger recent study of a prospectively
enrolled representative UK cohort of mothers delivering
term infants confirms this finding, and notes that intention is
a stronger predictor than all other predictors combined”.
Preterm birth, defined as birth before 37 completed weeks
of gestation, is a significant public health problem in the
USA, where rates have increased by 20 % from 1990 to 2007,
from 10-6% to 12:7%". The benefits of breast-feeding for
preterm infants are even greater than those experienced by
term infants™? %, however, studies demonstrate consistently
lower rates of breast-feeding initiation and shorter breast-
feeding duration among mothers of preterm infants>"®,
Breast-feeding intention in mothers of premature infants has
been studied in a few convenience samples'®?, but the
impact of intention on breast-feeding outcomes has not
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been investigated in this population, particularly not com-
pared with a healthy term cohort.

We undertook an analysis of participants in the US
Centers for Disease Control and Prevention (CDC) Preg-
nancy Risk Assessment Monitoring System (PRAMS) for the
period 2000-2003, to determine the impact of prenatal
breast-feeding intention on breast-feeding initiation and
continuation to at least 4 and 10 weeks after delivery. We
hypothesized that intention to breast-feed would power-
fully predict breast-feeding success, after adjustment for
multiple other factors associated with breast-feeding out-
comes. We also chose to study the effect of prenatal
intention on breast-feeding outcomes in mothers of preterm
infants compared with mothers of term infants, given the
high rate of preterm births.

Patients and methods

PRAMS is a multi-state surveillance project conducted by
the CDC and participating state health departments. The
PRAMS survey instrument is used to collect population-
based information from women who had a recent live
birth regarding their experiences, behaviours and atti-
tudes before, during and immediately after delivery. A
total of thirty-two states and New York City participated in
PRAMS between 2000 and 2003. The primary means of data
collection is a self-administered mailed questionnaire. The
PRAMS sample, drawn from live birth certificate registries
in each state, is a validated, stratified, multi-state random
sample of all births. PRAMS data are statistically weighted
to adjust for the complex survey design, non-coverage
and non-response. A detailed explanation of PRAMS
methodology may be found on the CDC website (http://
www.cdc.gov/prams/methodology.htm).

We analysed the effect of prenatal intention to breast-
feed on breast-feeding initiation and continuation among
respondents from the three states (Arkansas, Michigan,
Ohio) who were asked to respond to the following sup-
plemental question to the PRAMS standard instrument:
‘During your most recent pregnancy, what did you think
about breast-feeding your new infant?” Potential respon-
ses were: (1) ‘T knew I would breast-feed’ (definite inten-
tion); (i) ‘T thought I might breast-feed’ (tentative intention);
(iii) ‘T knew I would not breast-feed’ (no intention); and (iv)
‘I didn’t know what to do about breast-feeding’ (uncertain).
This supplemental breast-feeding intention question was
asked in only these three states during these years.

To assess breast-feeding initiation, we analysed the
PRAMS question, ‘Did you ever breast-feed or pump
breast milk for your baby after delivery?” We chose two
definitions of breast-feeding continuation: (i) breast-
feeding at least 4 weeks; and (ii) breast-feeding at least
10 weeks. We chose 4 weeks to be consistent with the
definition used in a previous report, to allow for com-

parison®, and because breast-feeding through 4 weeks
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predicts continued success**2®. Breast-feeding duration
of greater than 10 weeks was also modelled because 95 %
of mothers completed the survey when the infant was 10
weeks old or older, allowing us to maximize our sample
size for breast-feeding continuation. Breast-feeding duration
was generated from responses to two PRAMS questions:
‘Are you still breast-feeding or feeding pumped milk to your
baby? and ‘How many weeks or months did you breast-
feed or pump milk to feed your baby?’

Demographic variables associated with breast-feeding
initiation and continuation in our previous study of this
PRAMS cohort™® were modelled as potential confounders
of the relationship between breast-feeding behaviour and
recalled prenatal intention to breast-feed, including infant
gestational age, maternal age, race, education, mode of
delivery and Medicaid coverage in pregnancy. We also
explored the relationship between parity and breast-
feeding behaviour, as the breast-feeding behaviour of
multiparous mothers is influenced by their prior parent-
ing eXperience(27).

Statistical analyses

The SAS statistical software package version 9:2 (SAS
Institute, Research Triangle Park, NC) was used for data
manipulation and to conduct preliminary analyses. The
SUDAAN statistical software package version 10 (RTI,
Research Triangle Park, NC) was used to compute the
accurate standard errors for final weighted analyses and
statistical tests to account for the complex survey design.

In preliminary univariate analyses, we examined the
relationship between three breast-feeding outcome vari-
ables and breast-feeding intention, as well as factors
previously associated with breast-feeding in this popula-
tion’®. Weighted univariate logistic regression analysis
was used to estimate the association of these variables
with each outcome variable.

In weighted multivariate analyses, to determine the
independent relationship between breast-feeding intention
and breast-feeding behaviour, we constructed a separate
multivariable logistic model for each of the three study
outcomes, retaining variables associated with breast-feeding
outcomes in the preliminary analyses. Women who initiated
breast-feeding were included in the 4-week continuation
analysis, and those who breast-fed for at least 4 weeks were
included in the 10-week continuation analysis. We per-
formed a weighted stratified Cochrane Mantel-Haenszel
analysis of the relationship of breast-feeding intention with
each of the three breast-feeding outcomes, adjusting for
preterm delivery (yes, no).

Results
Descriptive analyses

The 16 839 survey responses included 7317 from Arkansas,
3748 from Michigan and 5774 from Ohio. Surveys were
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Table 1 Population characteristics of respondents: Pregnancy
Risk Assessment Monitoring System (PRAMS), Arkansas, Michi-
gan, and Ohio, 2000-2003 (sample: n 16839, weighted count
n 1007 194)

Variable n (unweighted) % (weighted)

Breast-feeding intention

Definite 7698 52-2

Tentative 3204 16-8

Uncertain 809 4-3

No intention 4625 26-8
Gestational age (weeks)

<34 1890 2:2

34-36 2834 7-5

=37 12115 90-3
Primiparous 7144 41-0
Maternal age (years)

=19 2378 11-5

20-24 5029 259

25-29 4471 285

30-34 3230 22-9

=35 1731 11-3
Maternal education (years)

<12 3220 16-6

12 6313 336

>12 7157 48-8
Maternal race

White 12161 81-5

Black 4268 157

Other 410 2:8
Medical insurance

Medicaid 7807 35-9

Not Medicaid 9025 641
Mode of delivery

Caesarean section 5130 236

Vaginal 11681 64-4
Initiated breast-feeding 10117 65-2
Breast-feeding at 4 weeks

% of entire population 7625 52-0

% of those who initiated 7625 79-2
Breast-feeding at 10 weeks

% of entire population 5057 30-8

% of those who initiated 5057 73-0
State

Arkansas 7317 13-4

Michigan 3748 30-1

Ohio 5774 56-5

completed a median of 74 d after the birth of the index
baby. Table 1 shows the unadjusted numbers and weighted
percentages for characteristics of the population. Of the
sampled mothers, 9-7% delivered prematurely and 41-0%
were primiparous; 65-2% initiated breast-feeding, 52-:0%
breast-fed for at least 4 weeks and 30-8 % breast-fed for at
least 10 weeks.

Overall, 52-2% of mothers expressed definite intention
to breast-feed, 16-8 % expressed tentative intention, 4-3 %
were uncertain and 26-8% expressed no intention to
breast-feed. Primiparous and multiparous mothers were
equally likely to express definite intention to breast-feed
(52%), but primiparous mothers were more likely to
express tentative intention than those with prior children
(21% v. 13%, P<<0-0001); multiparous mothers were in
turn more likely to express no intention to breast-feed
(31% v. 21 %, P<<0-0001).
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Fig. 1 Weighted breast-feeding outcomes (M, initiation; [,
breast-feeding to at least 4 weeks; 7], breast-feeding to at least
10 weeks) by level of prenatal breast-feeding intention,
Pregnancy Risk Assessment Monitoring System (PRAMS),
Arkansas, Michigan and Ohio, 2000-2003

Preliminary analyses of breast-feeding intention
and duration

Definite breast-feeding intention was associated with
factors known to be predictive of breast-feeding initiation,
including older maternal age, higher level of maternal
education, non-black race and non-Medicaid insurance (all
P values <0-0001). Of women with definite intention to
breast-feed, 98-4% initiated breast-feeding, 86-0% breast-
fed for at least 4 weeks and 63-8% breast-fed for 10 weeks.
In contrast, 69-8% of women who tentatively thought
they might breast-feed initiated, 33-9% breast-fed for at
least 4 weeks and only 17-0% breast-fed for 10 weeks
(P<<0-0001; Fig. D.

As expected, when all other intention levels were
compared with no intention to breast-feed, a strong and
significant dose-response effect was noted for breast-
feeding initiation (P<0-000D).

We analysed the relationship of breast-feeding inten-
tion with each of the three breast-feeding outcomes,
adjusting for preterm delivery (yes, no). The association
of intention with all three breast-feeding outcomes was
similar among both preterm and term respondents (data
not shown) and statistically significant for both the pre-
term and term subgroups, as well as the population as a
whole (P<<0-001 for alD.

Breast-feeding intention and breast-feeding
initiation

Breast-feeding intention was the strongest predictor of
breast-feeding initiation, both in univariate analyses and
after adjusting for other significant predictors (Table 2).
Women who expressed definite intention were 26-6 times
more likely to initiate breast-feeding than those with
tentative intention before adjustment, and the magnitude
of this association remained stable after adjustment, with
an odds ratio of 24-3. This effect size is ten times larger
than the next most significant predictor, premature birth.
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Table 2 Breast-feeding intention and other predictors of breast-feeding initiation: Pregnancy Risk Assessment Mon-
itoring System (PRAMS), Arkansas, Michigan, and Ohio, 2000—2003

Breast-feeding initiation

Predictor Crude OR 95% Cl Adjusted ORft 95% Cl
Breast-feeding intention
Definite 26-6* 20-3, 34-8 24-3* 18-4, 32-1
Tentative 1-00 Ref. 1-00 Ref.
Uncertain 0-29* 0-23, 0-38 0-30~ 0-23, 0-39
No intention 0-01* 0-01, 0-01 0-01* 0-01, 0-01
Gestational age (weeks)
<34 1-22* 1-05, 1-43 2:24* 1-64, 3-06
34-36 0-92 0-78, 1-08 0-87 0-65, 1-17
=37 1-00 Ref. 1-00 Ref.
Primiparous 1-38* 1-24, 1-53 1-38* 1-10, 1-71
Maternal age (years)
=19 0-37* 0-31, 0-44 0-72 0-48, 1-07
20-24 0-50* 0-43, 0-58 0-69* 0-51, 0-95
25-29 0-77* 0-67, 0-89 0-86 0-64, 1-16
30-34 1-00 Ref. 1-00 Ref.
=35 0-92 0-76, 1-11 0:75 0-53, 1-07
Maternal education (years)
<12 0-70* 0-61, 0-81 0-98 0-75, 1-28
12 1-00 Ref. 1-00 Ref.
>12 3-08* 2.75, 3-44 1-67* 1-32, 2-11
Maternal race
White 1-00 Ref. 1-00 Ref.
Black 0-51* 0-46, 0-57 0-94 0-75, 1-19
Other 2-66* 1-79, 3-94 1-13 0-58, 2:20
Medicaid 0-39 0-35, 0-43 0-60 0-47, 0-75
Caesarean section 0-94 0-84, 1-05 NA NA
State
Arkansas 0-73* 0-66, 0-81 0-92 0-74, 1-14
Michigan 1-00 Ref. 1-00 Ref.
Ohio 0-78* 0-70, 0-87 0-93 0-75,1-16

NA, variable not included in adjusted model.

*P<0-01; OR of 1-00 indicates referent group (Ref.); all analyses are weighted.
tFinal model contained intention, gestational age, parity, maternal age, maternal education, maternal race, Medicaid status and state of

residence.

Women giving birth before 34 weeks were 2:24 times
more likely to initiate breast-feeding than those delivering
term infants. There was a trend towards lower breast-
feeding initiation among mothers of infants born between
34 and 36 weeks’ gestation compared with mothers of
term infants.

Other predictors of breast-feeding initiation that
remained significant after multivariable adjustment included
parity, maternal age, maternal education and Medicaid status.
Primiparous women were more likely to initiate breast-
feeding than were those with previous births (OR = 1-38,
95% CI 1-10, 1-71). Women aged 20-24 years were less
likely to initiate breast-feeding than were those aged 30-34
years. College education was associated with a 67 % greater
likelihood of breast-feeding initiation compared with com-
pletion of high school. Medicaid insurance status was
associated with 60% lower likelihood of breast-feeding
initiation compared with private insurance. The covariates of
gestational age, parity, maternal age and education level,
race, Medicaid insurance and state of residence were
included in the adjusted model of intention and breast-
feeding initiation because they were significant predictors in
univariate analysis.
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Breast-feeding intention and breast-feeding
continuation for at least 4 weeks

Breast-feeding intention was the strongest predictor of
breast-feeding continuation to at least 4 weeks (Table 3).
Women who expressed definite intention to breast-feed
were 7-53 times more likely to breast-feed for at least
4 weeks, compared with those who expressed tentative
intention (OR = 7-53, 95% CI 6-37, 8:91), and the mag-
nitude of this association changed little with adjustment.

Infant gestational age of less than 34 weeks was a
significant predictor of breast-feeding for at least 4 weeks
after adjustment; mothers delivering prior to 34 weeks
were 2-58 times more likely to continue for 4 weeks than
those delivering at term (OR = 2-58, 95% CI 1-96, 3-41).
There was no difference in the odds of breast-feeding for
at least 4 weeks among mothers of late preterm infants
compared with mothers of term infants.

Other significant predictors of breast-feeding continua-
tion to at least 4 weeks included parity, maternal age,
maternal education and Medicaid status. In contrast to
breast-feeding initiation, where primiparity was associated
with increased odds of initiation, primiparous women
were significantly less likely to continue to breast-feed for
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Table 3 Breast-feeding intention and other predictors of continued breast-feeding at 4 weeks: Pregnancy Risk
Assessment Monitoring System (PRAMS), Arkansas, Michigan, and Ohio, 2000-2003

Breast-feeding for at least 4 weeks

Predictor Crude OR 95% ClI Adjusted ORft 95% Cl
Breast-feeding intention
Definite 7-53* 6-37, 8:91 7-12* 5-95, 8-51
Tentative 1-00 Ref. 1-00 Ref.
Uncertain 0-71* 0-49, 1-04 0-66 0-37,1-18
No intention 0-87* 0-39, 1-17 0-83 0-55, 1-25
Gestational age (weeks)
<34 1-24 0-97, 1-59 2-58* 1-96, 3-41
34-36 0-84 0-66, 1-06 0-98 0-74, 1-29
=37 1-00 Ref. 1-00 Ref.
Primiparous 0-57* 0-50, 0-66 0-75% 0-63, 0-90
Maternal age (years)
=19 0-23* 0-18, 0-30 0-55~ 0-38, 0-78
20-24 0-40* 0-33, 0-49 0-65* 0-51, 0-84
25-29 0-74* 0-60, 0-91 0-86 0-68, 1-09
30-34 1-00 Ref. 1-00 Ref.
=35 1-25 0-92, 1-69 118 0-86, 1-:63
Maternal education (years)
<12 0-84 0-68, 1-05 111 0-85, 1-46
12 1-00 Ref 1-00 Ref.
>12 2-37¢ 2:02, 2:77 1-55* 1-27,1-88
Maternal race
White 1-00 Ref. 1-00 Ref.
Black 0-67* 0-57, 0-80 11 0-89, 1-37
Other 1-38 0-90, 2-14 1-09 0-68, 1-74
Medicaid 0-43* 0-37- 0-49 0-64~ 0-52, 0-78
Caesarean section 0-92 0-79, 1-08 NA NA
State
Arkansas 0-74* 0-66, 0-81 0-86 0-72, 1-02
Michigan 1-00 Ref. 1-00 Ref.
Ohio 1-05 0-90, 1-23 1-05 0-88, 1-26

NA, variable not included in adjusted model.

*P<0-01; OR of 1-00 indicates referent group (Ref.); all analyses are weighted.
tFinal model contained intention, gestational age, parity, maternal age, maternal education, maternal race, Medicaid status and

state of residence.

4 weeks than were women with previous births (OR =
0-75, 95% CI 0-63, 0-90). Women younger than 24 years
were less likely to breast-feed for 4 weeks than those aged
30-34 years. Women with some college education were
more likely to breast-feed for 4 weeks compared with
those who completed high school. Medicaid insurance
status, compared with private insurance, was associated
with lower odds of breast-feeding for at least 4 weeks.
The covariates of gestational age, parity, maternal age and
education level, race, Medicaid insurance and state of
residence were included in the adjusted model of intention
and breast-feeding continuation to at least 4 weeks because
they were significant predictors in univariate analysis.

Breast-feeding intention and breast-feeding
continuation for at least 10 weeks
Definite prenatal intention to breast-feed was the strongest
predictor of breast-feeding continuation for at least 10
weeks, after adjustment for all other significant predictors.
Women with definite intention to breast-feed were 2-75
times more likely to breast-feed for at least 10 weeks com-
pared with those with tentative intention (Table 4).
Among women delivering premature infants, both
those who delivered before 34 weeks and those who
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delivered between 34 and 36 weeks were less likely to
breast-feed for at least 10 weeks than were mothers
delivering term infants. Relative to mothers of term
infants, mothers of very preterm infants were only 55 % as
likely to breast-feed for at least 10 weeks, and mothers of
late preterm infants were only 63 % as likely.

Other significant predictors of breast-feeding con-
tinuation to at least 10 weeks included maternal college
education, private insurance status and vaginal delivery.
Maternal age less than 30 years was negatively associated
with breast-feeding continuation to 10 weeks in the
adjusted analysis. The covariates of gestational age,
parity, maternal age and education level, race, Medicaid
insurance, caesarean delivery and state of residence were
included in the adjusted model of intention and breast-
feeding continuation to at least 10 weeks because they
were significant predictors in univariate analysis.

Discussion
In this large population-based and representative sample

of newly delivered mothers from three US states, we
found that prenatal intention to breast-feed was strongly
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Table 4 Breast-feeding intention and other predictors of continued breast-feeding at 10 weeks: Pregnancy Risk
Assessment Monitoring System (PRAMS), Arkansas, Michigan, and Ohio, 2000-2003

Breast-feeding for at least 10 weeks

Predictor Crude OR 95% Cl Adjusted ORf* 95% Cl
Breast-feeding intention
Definite 2-98* 2-41, 3-68 2-75* 2-20, 3-45
Tentative 1-00 Ref. 1-00 Ref.
Uncertain 0-64 0-36, 1-13 0-77 0-42, 1-42
No intention 0-98 0-42, 2:26 1-08 0-47, 2-52
Gestational age (weeks)
<34 0-40* 0-33, 0-49 0-55* 0-44, 0-68
34-36 0-58* 0-46, 0-74 0-63~ 0-49, 0-81
=37 1-00 Ref. 1-00 Ref.
Primiparous 0-76* 0-65, 0-88 1-00 0-85, 1-18
Maternal age (years)
=19 0-26” 0-18, 0-30 0-39* 0-27, 0-57
20-24 0-42* 0-33, 0-49 0-55* 0-43, 0-70
25-29 0-67* 0-60, 0-91 0-71* 0-58, 0-87
30-34 1-00 Ref. 1-00 Ref.
=35 1-18 0-92, 1-69 1-24 0-93, 1-64
Maternal education (years)
<12 0-96 0-68, 1-05 1-21 0-91, 1-61
12 1-00 Ref. 1-00 Ref.
>12 2-07¢ 1-76, 2-44 1-43* 118, 1-73
Maternal race
White 1-00 Ref. 1-00 Ref.
Black 0-72* 0-60, 0-86 1-01 0-81, 1-26
Other 1-29 0-86, 1-92 1-16 0-75, 1-80
Medicaid 0-48* 0-41, 0-56 0-75* 0-62, 0-92
Caesarean section 0-78* 0-66, 0-92 0-76* 0-63, 0-90
State
Arkansas 0-63* 0-54, 0-74 0-76* 0-64, 0-89
Michigan 1-00 Ref. 1-00 Ref.
Ohio 0-93* 0-79, 1-09 0-95 0-80, 1-13

*P<0-01; OR of 1-00 indicates referent group (Ref.); all analyses are weighted.
tFinal model contained intention, gestational age, parity, maternal age, maternal education, maternal race, Medicaid status, caesarean

delivery and state of residence.

and directly predictive of breast-feeding initiation and
continuation. Women who reported definite intention to
breast-feed were highly likely to succeed in doing so, as
98:49% initiated breast-feeding, while women with tenta-
tive intention were less successful, as only 69-8% initi-
ated, and those who were uncertain were less successful
still, as only 41-0 % initiated. Compared with women who
expressed tentative intention, women expressing definite
intention to breast-feed were 26-6 times more likely to
initiate breast-feeding, 7-1 times more likely to breast-feed
for at least 4 weeks, and 2-8 times more likely to breast-feed
for at least 10 weeks. Older maternal age, higher maternal
education and higher socio-economic status (as indicated
by insurance type) were also significant predictors of breast-
feeding initiation and duration.

We found an important adjusted relationship of infant
gestational age with breast-feeding outcomes. Mothers of
preterm infants of gestational age up to 34 weeks were
more than two times more likely to initiate and continue
breast-feeding for at least 4 weeks than were mothers of
term infants. However, these mothers were only 55% as
likely as mothers of term infants to continue breast-
feeding for at least 10 weeks. Given that the hospital
stay for infants in this gestational age range is typically
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6-20 weeks, this finding suggests that educational efforts
in the neonatal intensive care unit to encourage breast
milk expression and feeding were successful, but that
support for continued breast-feeding at home was lacking.
Mothers of late preterm infants (34-36 weeks) were sig-
nificantly less likely to breast-feed for 10 weeks than
were mothers of term infants. Our results echo those of
Donath and Amir, who found that Australian women
delivering at 35-30 weeks’ gestation were less likely than
those delivering at term to initiate breast-feeding (88-2% v.
92-93-9%) and that by 6 months of age, mothers of these
late preterm infants were over twice as likely to have ceased
breast-feeding as those delivering at term®. The Australian
results and ours suggest that late preterm infants, who
represent two-thirds of the preterm infants born in the
USA™Y are a group at high risk for breast-feeding failure.
Other authors have looked at the impact of prematurity
on breast-feeding decisions in small convenience samples
using primarily qualitative methods. Sweet studied a
group of forty-four mothers of very-low-birth-weight
infants in Australia in 2008, reporting that breast-feeding
intention was developed early in pregnancy and that
preterm birth did not change this intention®?. Lucas and
co-workers reported that intention to breast-feed was
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more common in mothers of preterm infants (mean birth
weight 1370 g) who were older, married and delivered
male infants, but that infant gestational age played no
role®V. Jaeger and colleagues and Kaufman and Hall
reported that breast-feeding intention (or lack thereof) is
established at the time of delivery of a preterm or sick
infant, but that some women do change their mind and
breast-feed when they initially planned to feed for-
mula'???. Social support from family, peers and medical
providers can influence these decisions, and can influ-
ence breast-feeding duration®. However, none of these
studies looked at breast-feeding duration as a function of
prematurity systematically and specifically, with a com-
parison to term infants, as we have done in our study.

Because of these findings, we conducted a stratified
analysis of breast-feeding intention on all three breast-
feeding outcomes adjusting for gestational age alone, and
demonstrated that levels of intention did not differ by
gestational age category, reinforcing the importance of
infant gestational age in breast-feeding success. Based on
our findings, mothers of preterm infants in all gestational
age categories represent a group at risk for poor long-
term breast-feeding outcomes.

Our study of a large representative sample of women from
three US states reinforces findings found in recent smaller
studies in other countries. In a cross-sectional sample of 450
pregnant Irish women who delivered term infants, positive
intention to breast-feed was associated with an OR of 244 for
breast-feeding initiation, compared with no intention®. A
study of 341 Dutch mothers who delivered term infants also
found prenatal intention to be associated with an OR of
405-8 for breast-feeding intention. The investigators descri-
bed the factors involved in formation of a positive intention
to breast-feed, including positive personal attitudes towards
breast-feeding, negative personal attitudes toward formula
feeding, positive social norms for breast-feeding at home and
work, social support for breast-feeding at home and work,
and high self-efficacy for breast-feeding. In fact, when these
factors were included in models to predict breast-feeding
initiation, no demographic variable remained a significant
predictor, suggesting that breast-feeding behaviour depends
mostly on factors related to social support and women’s own
self-efficacy and attitudes.

Several other large-scale studies have also found a strong
relationship between breast-feeding intention and behaviour.
DiGirolamo and colleagues® used the 1993-1994 Infant
Feeding Practices Survey to assess the impact of prenatal
breast-feeding intention and breast-feeding behaviour in a
sample of 1665 primarily white, well-educated US women,
recruited in the third trimester of pregnancy. The investiga-
tors assessed breast-feeding behaviour for 12 months after
delivery, comparing the prenatal predicted of duration of
breast-feeding with the actual duration. They demonstrated
that prenatal intention to breast-feed impacts breast-feeding
behaviour. Women with no intention of breast-feeding were
405 times less likely to initiate breast-feeding than those

https://doi.org/10.1017/51368980011002229 Published online by Cambridge University Press

TT Colaizy et al.

who intended to breast-feed for 12 months, and women
who planned to stop before 2 months were 48 times more
likely to have breast-fed for fewer than 10 weeks than were
those who intended to breast-feed for at least 12 months®”.
Donath and Amir™” analysed a large population-based
sample of 10 548 women from the Avon Longitudinal Study
of Pregnancy and Childhood, a prospective cohort study of
women and children from the UK. At 32 weeks' gestation,
women were asked to predict their duration of breast-
feeding, and breast-feeding outcomes were monitored for
12 months after delivery. They found that anticipated breast-
feeding duration was strongly predictive of breast-feeding
behaviour. Women who intended to breast-feed longer,
suggestive of greater commitment to breast-feeding, had
higher rates of breast-feeding initiation: 96:6% of women
who intended to breast-feed for at least 4 months initiated
breast-feeding, while only 74-7% of those who intended to
breast-feed for less than 4 weeks initiated'”.

Although the PRAMS instrument does not allow us to
match intended duration of breast-feeding to actual
breast-feeding duration, if the responses to the PRAMS
breast-feeding intention question are considered in an
ordinal fashion, with a spectrum of definite intention,
tentative intention, uncertain intention and no intention,
our analysis also demonstrates that level of intention is
important in predicting behaviour. Tentative and uncertain
intention were associated with greater likelihood of breast-
feeding initiation than no intention, but not of continuation
at either 4 or 10 weeks, suggesting that a stronger degree of
commitment resulted in longer-term breast-feeding success,
similar to the results reported in the USA by DiGirolamo
et al® and in the UK by Donath and Amir"'®.

The major strength of our study lies in the robust
sampling methods employed by PRAMS, which allowed
us to evaluate the impact of breast-feeding intention on
breast-feeding outcomes in a population representative of
all live births in three US states over 3 years. In contrast to
other studies of breast-feeding intention and subsequent
breast-feeding behaviour, our sample was larger than all,
and was one of only two studies utilizing a population-
based sample. Our results are generalizable to much of
the US population. Importantly, the PRAMS data allowed
us to determine the impact of prematurity on breast-
feeding outcomes, adjusting for breast-feeding intention,
while previous studies have excluded premature infants,
particularly those born before 34 weeks, by design.

Our study is subject to some limitations. PRAMS
respondents are sampled only once, typically when the
index infant is between 6 weeks and 6 months of age. As
95% of respondents in our sample returned the survey
when their infants were 10 weeks or older, we were able
to examine breast-feeding continuation to only 10 weeks.
Additionally, breast-feeding intention information was
collected postnatally and remote from the delivery of the
infant. This may have created recall bias, as women may
have tended to report their actual behaviour as their
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‘intention’. We were also unable to determine the effect of
predicted breast-feeding duration on actual duration, as
these questions are not part of the PRAMS instrument.

The determinants of breast-feeding behaviour are clearly
multiple and include factors both intrinsic and extrinsic to
mothers themselves. Our study adds to the body of
knowledge regarding breast-feeding intention and sub-
sequent breast-feeding behaviour. Our study provides a
novel report of the impact of breast-feeding intention on
breast-feeding outcomes in mothers delivering prematurely.
We have demonstrated that intention to breast-feed, as
reported postnatally, is an extremely powerful predictor of
breast-feeding initiation, with an impact almost 12-fold
greater than the next most significant factor, prematurity,
and that intention strongly affects continuation to at least
4 weeks and at least 10 weeks. Large population-based
prospective studies of prenatally reported intention to
breast-feed are needed to verify the strength of this
predictor of breast-feeding outcomes. Further research is
needed into the factors influencing maternal intention to
breast-feed, with the aim to develop interventions to
promote development of positive intention to breast-feed
prior to pregnancy or delivery.
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