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Abstract
Background—Postpartum employment is associated with non-initiation and early cessation of
breastfeeding, but less is known about the relationship between prenatal employment and
breastfeeding intentions and behaviors.

Objective—To estimate the relationship between prenatal employment status, a strong predictor
of postpartum return to work, and breastfeeding intentions and behaviors.

Methods—Using data from the Listening to Mothers II national survey (N = 1573), we used
propensity score matching methods to account for non-random selection into employment patterns
and to measure the impact of prenatal employment status on breastfeeding intentions and
behaviors. We also examined whether hospital practices consistent with the Baby Friendly
Hospital Initiative (BFHI), assessed based on maternal perception, were differentially associated
with breastfeeding by employment status.

Results—Women who were employed (vs. unemployed) during pregnancy were older, more
educated, less likely to have had a previous cesarean delivery, and had fewer children. After
matching, these differences were eliminated. Although breastfeeding intention did not differ by
employment, full-time employment (vs. no employment) during pregnancy was associated with
decreased odds of exclusive breastfeeding one week postpartum (adjusted odds ratio [AOR] 0.48;
95% CI [0.25, 0.92]; p=0.028). Higher BFHI scores were associated with higher odds of
breastfeeding at one week, but did not differentially impact women by employment status.

Conclusions—Women employed full-time during pregnancy were less likely to fulfill their
intention to exclusively breastfeed, compared to women who were not employed during
pregnancy. Clinicians should be aware that employment circumstances may impact women’s
breastfeeding decisions; this may help guide discussions during clinical encounters.
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Background
In the United States, 66% of new mothers who had a first birth between 2006 and 2008
reported having been employed during their pregnancies.1 Prenatal employment is a strong
predictor of postpartum return to work: among women who worked during their pregnancy,
58.6% had returned to work within 3 months of giving birth, and 79.2% had returned within
one year. In contrast, only 15.3% of women who did not work during pregnancy were
working 3 months postpartum.1 Employment may present significant challenges for
breastfeeding mothers. Full-time maternal employment has been identified as a reason for
early cessation of breastfeeding, and intention to return to work and full-time postpartum
employment are associated with non-initiation of breastfeeding.2–5

The American Academy of Pediatrics recommends exclusive breastfeeding for six months,
as well as continued breastfeeding (supplemented with other foods) for a year or more, as
long as is mutually desired by the mother and infant.6 Breastfeeding levels in the U.S. have
been increasing, particularly for ever-breastfeeding, but fell short of the goals set by Healthy
People 2010 for exclusive breastfeeding; while 76.9% of infants born in 2009 were ever
breastfed, only 16.3% were exclusively breastfed for six months.7 Even women intending to
exclusively breastfeed have difficulty fulfilling those intentions. A recent analysis showed
that nearly two-thirds of women intending to exclusively breastfeed did not achieve their
intended duration, and 15% were not doing so at the time they left the hospital.8

Our study builds on prior research about maternal employment and breastfeeding by
examining the relationship between prenatal employment, breastfeeding intentions, and
early breastfeeding behaviors. The link between prenatal employment and early
breastfeeding behaviors is important from a public health perspective, because it addresses a
group of women who may perceive heightened barriers to breastfeeding, thus providing an
opportunity for early intervention and support. We hypothesized that women who were
employed during pregnancy might be less likely to continue breastfeeding if they planned to
return to work. We also accounted for hospital practices consistent with the Baby Friendly
Hospital Initiative’s (BFHI) Ten Steps to Successful Breastfeeding,9 which have been
shown to be associated with breastfeeding behaviors,10–12 and investigated whether such
practices have a different impact on employed women vs. women who were not employed.
While we did not expect hospital practices to vary based on a woman’s employment status,
we hypothesized that hospital practices might have a different effect on women who were
employed during pregnancy because they might perceive heightened barriers to
breastfeeding, making supportive practices even more important.

Additionally, much of the existing research on the relationship between employment and
breastfeeding is limited by the fact that women who are employed are very different from
those who are not. Most prior research attempts to address this problem by statistically
controlling for characteristics associated with both employment and breastfeeding, such as
marital status, education, income, birth order and childcare arrangements.3,13,14 We
improved upon this conventional method by using propensity score matching, which
compares outcomes for women who are statistically similar along multiple dimensions and
differ only in their employment status. Given the public health importance of breastfeeding
and the prevalence of employment during pregnancy, a careful examination of the
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relationship between prenatal employment status and the intention to breastfeed, and early
breastfeeding behaviors fills a gap in currently-available research. The goal of this study was
to measure the relationship between prenatal employment and breastfeeding intent and status
one week postpartum, minimizing selection bias through the use of multidimensional
propensity score matching and accounting for BFHI-consistent hospital practices.

Methods
Data and Study Population

Data for this study come from a nationally-representative survey of women who gave birth
to a single baby in a U.S. hospital in 2005 (Listening to Mothers II Survey, N =1573). The
survey was commissioned and made publicly available by Childbirth Connection;15 it was
conducted by Harris Interactive using validated sampling methods and both online and
telephone modalities.16,17 The survey was fielded from January to July 2006. The Listening
to Mothers surveys are a unique data source, providing the first information on the childbirth
experiences of a nationally-representative sample of U.S. women since the 1988 National
Maternal and Infant Health Survey.18 The data from this survey have been previously used
in maternal and child health research, including research examining breastfeeding intentions
and behaviors,19 but the role of employment status has not yet been explored.

Data used in this analysis are de-identified and publicly available; the study was therefore
granted exemption from review by the Institutional Review Board at the University of
Minnesota (Study Number 1011E92983).

Measures
Outcomes for this analysis were breastfeeding intention and breastfeeding status at one week
postpartum, conditional on intention. Survey respondents (all responding after their baby’s
birth) were asked how they had intended to feed their baby as they neared the end of their
pregnancy: breast milk only, formula only, or a combination. We categorized women as
intending to breastfeed if they said that they were planning to feed their baby breast milk
only or a combination of breast milk and formula, and intending to exclusively breastfeed if
they were planning to feed their baby with breast milk only. We defined women as
breastfeeding at one week if they reported feeding their baby with breast milk only or a
combination of breast milk and formula one week after the baby’s birth, and as exclusively
breastfeeding if they reported feeding their baby with breast milk only one week postpartum.

Our exposure of interest was prenatal employment status. Survey respondents were asked,
“Were you employed when you were pregnant?” Responses were coded as full-time
employment (more than 30 hours per week), part-time employment (less than 30 hours per
week), or not employed during pregnancy. Women who reported being self-employed either
part- or full-time (n=75) were excluded to focus on women working for external employers.
To measure the extent to which hospital breastfeeding support was consistent with the 10-
step BFHI,9 we identified nine questions that corresponded to eight of the ten BFHI steps in
our data, which we then combined into a numeric scale (1–9). We assigned one point for
each of the hospital practices that women reported experiencing, such that higher scale
scores indicate maternal perception of greater hospital compliance with these steps. For
further information on the construction of this scale, see Table 1.

Analysis
Our analysis included both descriptive statistics and multivariable statistics. In the first
stage, we examined summary characteristics of our sample by employment status.
Differences by employment group were assessed using cross-tabulations with Pearson χ2
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tests for categorical variables and ANOVA for differences in means. BFHI scale scores were
non-normally distributed; therefore, we report median scores for each employment group
and used the Kruskal-Wallis test to assess differences across groups. Because of substantial
differences by employment status, we chose an analytic strategy that allowed us to account
for these differences and estimate the effects of prenatal employment on breastfeeding
intention and behavior.

To create explicit causal contrasts based on employment status,20 we used propensity score
matching to construct comparable groups of exposed and unexposed women.21–23 Our
primary causal contrast represents women who worked full-time (exposed) compared to
women who did not work during pregnancy (unexposed). As a secondary analysis, we also
constructed matched groups of women who worked full-time (exposed) compared to women
who worked part-time during pregnancy (unexposed), and women who worked part-time
(exposed) compared to women who did not work during pregnancy (unexposed). Within
each of the three contrasts, the probability of exposure (propensity score) was estimated for
each woman using logistic regression. Each exposed woman was then matched to a woman
with the same probability of exposure, but who was, in fact, not exposed. We matched with
replacement, meaning that after an exposed woman was matched to an unexposed woman,
the unexposed woman was returned to the pool to potentially be matched again. We defined
acceptable propensity score matches to be within a caliper of +/− 0.025.

To estimate the propensity scores, we created a model including all covariates that we
expected to differ by prenatal employment status and that preceded employment decisions
during pregnancy. We assessed quality of the propensity score matching process by
comparing the distribution of covariates by employment status before and after matching to
reduce or eliminate differences. The final propensity score estimation model included: age,
education, race, marital status, region, unintended pregnancy, mistimed pregnancy, parity,
fertility treatment, prior cesarean delivery, and interaction terms for race and parity, parity
and region, and age and marital status.

For each of the matched groups, we used logistic regression to assess the relationship
between employment status during pregnancy and odds of 1) intending to breastfeed at all,
2) breastfeeding at all one week postpartum (among those who intended to breastfeed), 3)
intending to exclusively breastfeed, and 4) exclusively breastfeeding one week postpartum
(among those who intended to exclusively breastfeed). Logistic regression models included
several additional covariates.24 While age and race were included in the propensity score
matching model, we included them as covariates in this second stage because they are
known to be associated with breastfeeding.4,25–27 We also included several variables that
were not included in the propensity score model because they either occur as a result of
working or are related to breastfeeding but do not predict work. These covariates were
income category, cesarean delivery, and the BFHI scale. Income data were unavailable for
nearly 200 survey respondents; we imputed income values for these respondents using hot
deck imputation, a method of substituting empirically derived values for missing data.28–30

We also used interaction terms to test whether the effect of the BFHI steps differed by
employment status. Clustered standard errors were used in all logistic regression models to
account for correlation within the matched pairs.

Results
In the overall analytic sample before matching (N=1,498), 632 women reported full-time
employment during pregnancy, 250 reported part-time employment, and 616 reported no
employment during pregnancy. Table 2 presents descriptive statistics for the sample by
employment status, which are broadly comparable to U.S. singleton hospital births in
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2003.31 However, our sample had a larger percentage of white women and lower percentage
of Hispanic women and was somewhat older and more educated than the overall population.

Prior to matching, there were statistically significant differences in several covariates among
employment groups. After matching, these differences were eliminated, achieving covariate
balance across these critical factors. Full characteristics of the matched and unmatched
samples for each employment group comparison are available in Appendix 1.

Table 3 presents breastfeeding behaviors by employment status. Intention to breastfeed,
either exclusively or in combination with formula, was high (82.0% for any breastfeeding;
63.6% for exclusive breastfeeding) and fairly uniform across employment groups. Among
women who intended to breastfeed, over 90% in every employment category were
breastfeeding at one week. Of these women, over 75% were exclusively breastfeeding one
week postpartum. Neither the intent nor the practice of exclusive breastfeeding differed by
employment status in the unmatched sample. In each employment group, the median score
on the 9-point BFHI scale was 5.

Table 4 presents the results from multivariate logistic regression analysis using matched
cohorts and comparing women who were employed full-time during pregnancy with those
who were not employed. There were no statistically significant differences in breastfeeding
intention based on employment status or in exclusive breastfeeding intention. However, for
women who intended to exclusively breastfeed, those employed full-time (vs. not employed)
had significantly lower odds of exclusively breastfeeding at one week postpartum
(AOR=0.48, 95% CI [0.25, 0.92]; p=0.028). We conducted similar analyses comparing
women who were employed part-time with those who were employed full-time or not at all
during pregnancy and found no significant differences in breastfeeding intention or
breastfeeding at one week by employment status for these comparisons (results not shown).

Higher scores on the BFHI scale were associated with significantly higher odds of
breastfeeding (at all or exclusively); interactions between the BFHI scale and employment
status were not statistically significant (results not shown), indicating that the association
between hospital practices and breastfeeding behaviors did not differ by employment status.

Discussion
Our results show that, even though women’s breastfeeding intentions did not vary by
prenatal employment status, women who were employed full-time (vs. not employed) during
pregnancy were significantly less likely to fulfill their intention to exclusively breastfeed at
one week postpartum. The primary contribution of our study is the finding that prenatal
employment identifies a group of women at risk of not fulfilling their intention to establish
exclusive breastfeeding. As a secondary contribution, we demonstrate the utility of
propensity score matching strategies, which more rigorously control for differences between
employment groups than do conventional regression methods.

Since employed women appear to be at greater risk for not meeting their breastfeeding goals
compared with those who are not employed, it is important that breastfeeding challenges and
barriers be recognized and addressed during pregnancy. It is possible that the link between
full-time employment during pregnancy and exclusive breastfeeding at one week even after
accounting for breastfeeding intentions may result from a combination of both actual and
anticipated future breastfeeding challenges, such as those associated with returning to work;
indeed, 61% of women in our sample had returned to work by 12 weeks postpartum.
Enhanced counseling and support for women’s decision to exclusively breastfeed could be
provided during prenatal, postpartum, and well-child visits, while recognizing that
employment circumstances may impact women’s breastfeeding decisions.

Attanasio et al. Page 5

J Hum Lact. Author manuscript; available in PMC 2014 November 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Additionally, hospitals should be encouraged to adopt practices consistent with BFHI to
support successful breastfeeding initiation among women intending to breastfeed. These
practices have the potential for large impacts because they not only affect breastfeeding
initiation rates,12,19 but evidence shows that several of these BFHI practices are also
associated with increases in breastfeeding duration.32 Our study adds to the evidence base
for the positive association of BFHI practices with early breastfeeding behaviors.

Improvements in workplace support for breastfeeding may also help more employed
mothers to fulfill their intention to exclusively breastfeed. The 2010 Patient Protection and
Affordable Care Act (ACA) contains provisions for break time and space for expressing
breast milk at the workplace and health insurance coverage for breastfeeding support and
supplies.33 This coverage must include lactation support and counseling as well as the costs
of renting breast-feeding equipment, both of which will be covered without cost-sharing as
part of required health plan coverage for women’s preventive services.34 These provisions
may reduce some of the barriers to breastfeeding for employed mothers. If women are aware
that these supports will be available to them when they return to work, they may have
greater incentive to persist through early breastfeeding challenges. This is an important area
for future research.

In our analysis, there was not a consistent trend in the relationship between prenatal
employment status (full-time, part-time, and not being employed) and early breastfeeding
behaviors. There are two potential explanations for this. One is limited sample size
(especially among those employed part time, n=250), which is also discussed below; another
is the heterogeneity of the group of women employed part-time during pregnancy. Both of
these issues may limit our ability to detect a relationship between part-time employment
status and early breastfeeding. Interestingly, the lack of effect of part-time employment on
breastfeeding compared to not being employed is consistent with previous studies;2,35 this is
another potential area for future research.

Strengths and Limitations
Many nationally-representative datasets and routinely-reported statistics do not allow for
examination of employment status and breastfeeding behaviors in tandem. We capitalized
on a rich data source that supported the use of rigorous methods to address the study
question.

Our statistical analyses were limited by the size of the available sample. The retrospective
self-report of breastfeeding intention and behaviors used in this analysis may be subject to
both recall bias and social desirability bias. However, any such bias would be unlikely to
differ by employment status. Breastfeeding behaviors are known to differ by occupational
category,5,36 but our data do not contain information on occupational category, so we were
unable to explore this level of analysis. Our data also lacked information on women’s
postpartum employment plans, which may be the mechanism by which prenatal employment
affects breastfeeding. We were also unable to examine breastfeeding duration as an
outcome; breastfeeding duration was investigated in a follow-up survey with a lower
response rate, and duration information was right-censored depending on the timing of the
postpartum survey administration. While our analytic sample was drawn from a national
sample, the propensity score matching methods precluded the use of survey weights. Thus,
while we have reduced potential bias in the estimation of the relationship between prenatal
employment and breastfeeding, results from our matched sample, while broadly
generalizable in a causal context, may not be nationally representative. Future studies using
prospectively collected, nationally-representative data on breastfeeding intentions and
behaviors that include more specific information about occupational type, future
employment plans, and job conditions would be helpful.
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Conclusions
Our findings show that, among pregnant women who intend to exclusively breastfeed,
women employed full-time are less likely to fulfill that intention than those who are not
employed. Current public health policy should focus on supporting all women who want to
breastfeed through implementation of supportive workplace policies enacted in the ACA and
through increasing psychosocial support in clinical and community settings. This may
include both increasing awareness among clinicians of the salience of work demands to
breastfeeding behaviors as well as hospital policies such as those advocated by BFHI.
Supporting women’s intention to breastfeed involves recognition of the particular barriers
working women face and embracing evidence-based strategies to support women in
achieving their breastfeeding goals.
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Well Established

Breastfeeding has well-documented benefits. Women who return to work postpartum are
less likely to breastfeed and breastfeed for a shorter duration, but less is known about the
relationship between prenatal employment and breastfeeding intentions and behaviors.

Newly Expressed

Our results show that full-time prenatal employment identifies a group of women at risk
of not fulfilling intentions to establish exclusive breastfeeding. Supportive hospital
practices were associated with increased odds of breastfeeding at one week regardless of
prenatal employment status.
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