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Abstract
Background: The U.S. continues to have one of the lowest breastfeeding rates in the industrialized world. Studies
have shown that full-time employment and early return to work decreased breastfeeding duration, but little is
known about the relationship between leave policies and breastfeeding initiation and cessation. This study aimed
to identify workplace-related barriers and facilitators associated with breastfeeding initiation and cessation in the
first 6 months postpartum.
Methods: A prospective cohort study design was utilized to recruit 817 Minnesota women aged 18 and older
while hospitalized for childbirth. Selection criteria included English-speaking, employed mothers with a healthy,
singleton birth. These women were followed up using telephone interviews at 6 weeks, 12 weeks, and 6 months
after childbirth. The main study outcomes were breastfeeding initiation, measured during hospital enrollment, and
breastfeeding cessation by 6 months postpartum.
Results: Women were 30 years old; 86 % were White, and 73 % were married. Breastfeeding rates were 81 % at
childbirth, 67 % at 6 weeks, 49 % at 12 weeks, and 33 % at 6 months postpartum. Logistic regression revealed the
odds of breastfeeding initiation were higher for women who: held professional jobs, were primiparae, had graduate
degree, did not smoke prenatally, had no breastfeeding problems, and had family or friends who breastfeed.
Survival analyses showed the hazard for breastfeeding cessation by 6 months was: higher for women who returned
to work at any time during the 6 months postpartum versus those who did not return, lower for professional
workers, higher among single than married women, higher for every educational category compared to graduate
school, and higher for those with no family or friends who breastfeed.
Conclusions: While employer paid leave policy did not affect breastfeeding initiation or cessation, women who
took shorter leaves were more likely to stop breastfeeding in the first 6 months postpartum. Future research should
examine women’s awareness of employer policies regarding paid and unpaid leave.
Keywords: Breastfeeding, Family leave policy, Postpartum, Workplace barriers

Background
The U.S. continues to have one of the lowest breastfeeding
rates in the industrialized world [1, 2]. Data from 2010
indicate that 76.5 % of U.S. mothers initiated breastfeeding, and only 49 % reported feeding any human milk to
their infants at six months [3]. These figures fall short of
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the Healthy People (HP) 2020 goals of 81.9 % for initiation
of breastfeeding and 60.6 % for any breastfeeding at 6
months [4]. Breastfeeding has established benefits for both
maternal and child health [2]; however, employers may
also benefit from supporting breastfeeding in the workplace. Employed mothers who breastfeed incur lower
healthcare costs for themselves and their babies [5], and
have lower workplace absenteeism than non-breastfeeding
mothers [6]. Yet, often mothers find it difficult to continue
breastfeeding after returning to work. About 70 % of
employed mothers of infants younger than three years
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have full-time jobs and around one third of these mothers
return to their jobs within the first three months postpartum [7]. Therefore, it is important to understand
workplace-related barriers and facilitators to the initiation
and continuation of breastfeeding.
The literature on employment characteristics has shown
factors such as having a non-professional occupation
[8, 9] and planning to work full-time after childbirth
[10, 11] decreased the likelihood of breastfeeding initiation. Moreover, factors such as being employed full-time
[11, 12] and early return to work after childbirth [13, 14]
increased the likelihood of early breastfeeding cessation
after childbirth, whereas having a professional job [9, 15], a
flexible job [13, 14], and access to employer family-friendly
benefits [13] decreased the likelihood of early breastfeeding
cessation. However, scarce research has examined the
impact of employer paid leave policies on breastfeeding.
The U.S. is the only industrialized country in the world
that does not have a national paid maternity leave policy
[16]. Having access to paid leave has been associated
with longer leaves among mothers after childbirth [17].
The main federal law governing leave in the U.S. is the
Family and Medical Leave Act (FMLA) of 1993, which
mandates unpaid leave of 12 weeks for perinatal care,
childbirth, and caring for a newborn or an adopted child
[18]. Thus, it is not surprising that U.S. national data on
first time mothers show that 58.6 % returned to paid
work in the first 3 months postpartum [19]. Economic
theory on the household production function [20], predicts
that women may choose the duration of leave from work
after childbirth as an input to the production of their child’s
health (in this case through taking time off to breastfeed)
subject to constraints such as relatively low household
income and employer paid/unpaid leave policies.
The objectives of this study are to identify the rates of
breastfeeding among employed women during the first 6
months after childbirth and to investigate the association
of employer paid leave policies and other employment
characteristics with the initiation and cessation of breastfeeding by 6 months postpartum. This study contributes
to the literature by focusing exclusively on employed
mothers in the state of Minnesota, which has one of the
highest female labor force participation rates in the nation
(71.2 %) but does not have a statewide paid leave policy
[21], and identifying the influence of employer paid leave
policies on breastfeeding initiation and cessation.

Methods
The Maternal Postpartum Health Study is a prospective
cohort study that recruited employed Minnesota women
while hospitalized for childbirth [22]. The study population
included women ages 18 and older and admitted to one of
3 community hospitals in Minneapolis and St. Paul for
childbirth in 2001. Recruitment occurred between April 9,
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2001 and November 19, 2001. According to vital statistics
data, recruited mothers were comparable on demographics
and birth characteristics to mothers who delivered at 41
other hospitals in the seven-county metropolitan area [22].
Sample selection criteria included: having had a healthy
singleton infant, English-speaking, prenatally employed for
at least 20 h per week, planning to continue employment
after childbirth, and planning to keep the infant.
Among 2,736 women giving birth at the 3 study hospitals for the enrollment period, 1157 met our sample selection criteria (42 % of all births). Of these 1157 women,
817 agreed to participate in the study and were enrolled in
the hospital (response rate: 71 %) (see Fig. 1). The primary
reasons for nonparticipation were concerns about time
commitment and lack of interest. Study participants were
compared to women who refused participation to identify
systematic bias using limited data from hospital medical
records and interviews. Using a t-test of differences in the
means, there were no significant differences between participants and refusals in regards to infant birth weight,
gestational age, maternal age, marital status and years of
employment. In addition, subjects were given gift certificates of $5 for completion of questionnaires at each data
collection period to enhance subject compliance.
Telephone interviews of 45 min each were conducted
at 6 weeks, 12 weeks, and 6 months after delivery. The
follow up telephone interviews used a four week window for conducting interviews at each of 6 weeks (i.e.,
4 to 8 weeks) and 12 weeks (10 to 14 weeks) postpartum and an 8 week window at 6 months (5 to 7
months) postpartum. Out of the 817 recruited women,
716 (88 %) completed the 6 weeks interview, 661 (81 %)
completed the 12 weeks interview, and 625 (76 %) completed the 6 months interview. Extensive training in
non-biased interviewing techniques was provided to all
University of Minnesota research staff who conducted
the interviews. All interviews from 6 weeks to 6 months
were completed by computer-assisted telephone interviewing (CATI) which does not allow the interviewer to
skip a question.

N=1157
(42% of births) Eligible

2,736 Births

N=817
(71% of eligible)
N=340
(29% of eligible)
Refused

ENROLLED

N=1,579
(58% of births)
Not Eligible

Fig. 1 Flow diagram depicting participation rate and eligibility for
the Maternal Postpartum Health Study
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Additionally, information was gathered from a random
subsample of 195 women (25 % of the participants) to
request their permission for contacting human resources
representatives for purposes of validation of self-report
information concerning the employer’s written family
and medical leave policies. Trained staff conducted a 15
min telephone interview with employers to collect information on characteristics of written leave policies, including: paid vacation and sick leave, paid maternity leave, and
any unpaid parental, family or medical leave.
Study measures

Dependent variables: Breastfeeding initiation was asked
during hospital enrollment [23], “Are you feeding your
newborn: a) Breast milk only, b) Infant formula only, c)
Some combination of breast milk and infant formula.”
Any breastfeeding was coded as 1 in logistic regression
analyses by combining responses a and c. Breastfeeding at
6 weeks, 12 weeks, and 6 months after childbirth was
asked during telephone interviews, “Are you currently
feeding your baby: a) breast milk, b) formula, c) milk (cow
or soy), other?”. Among women who initiated breastfeeding, any breastfeeding was coded as 1 and considered as a
time-to-event response in the survival analysis. Models
were censored at six months following breastfeeding initiation. The abovementioned questions assessing breastfeeding used the definitions of breastfeeding that were in
clinical use in the recruitment hospitals at the time. The
independent variables included measures of employment
characteristics, and the control variables (confounding
factors) included measures of personal and perinatal factors as described in Table 1 [22–30].
Data analyses

Our analytical sample included all 817 women. All analyses were conducted with SAS, v9.4 (Cary, N.C.).We first
conducted descriptive statistics using means and frequencies (Table 2). Since the interviews were done using CATI,
there were very few questions with missing data (7 % of
817 responses for income and < 2 % for the remaining
variables). The only variable that needed to be addressed
with imputation due to missing data was income. The
study participants were asked a question about household
income in two ways—(1) actual total household income in
the year prior to childbirth (continuous), and (2) by broad
income categories (discrete). About 10 % of women chose
to answer by categories which we then imputed at the
mean of the category. About 5 % of the women refused
the income questions so we used regression imputation. A
regression model was estimated using women similar by
education, marital status and race to predict observed
values of income for women’s missing information. Fitted
values from the regression model were then used to impute
the missing values.
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Next, we ran t-tests and chi-square tests to compare the
characteristics of women who initiated breastfeeding to
those who did not (Table 3). These constitute unadjusted
analyses. Following that, we conducted a logistic regression analysis that adjusts for potential confounders, to
examine the employment factors associated with breastfeeding initiation (Table 4). We tested and ascertained the
assumption of no multicollinearity for logistic regression
and assessed model fit.
Finally, Cox proportional hazards analysis was used to
model the likelihood of breastfeeding cessation during
the 6 months after childbirth as a function of employment circumstances, adjusting for potential confounders
(Table 5). The Cox models were right censored at the
time of study participant’s last follow up. The results
were presented as coefficients and hazard ratios (HR).
To test the assumption of proportional hazards in the
Cox model, we utilized the global test [31] as well as
visual inspection of the plot of Schoenfeld residuals as a
function of time to detect non-zero slopes [32]. We did
not find evidence of any statistically significant departures for the assumptions of the Cox models. We used
alpha <0.05 for all the statistical analyses in this paper.
The confounding variables chosen for the logistic regression and survival analyses were selected based on an a
priori causal theoretical model and directed acyclic graphs
that take into account the factors associated with initiation
of breastfeeding and cessation of breastfeeding. This
method is described by Greenland et al. [33] and illustrated
by Hernan et al. [34]. These confounding factors include
the personal (maternal age, race/ethnicity, marital status,
education, household income, delivery hospital, and parity)
and perinatal characteristics (prenatal smoking, prenatal
moods, breastfeeding among friends/family, had problems
with breastfeeding, and pre-pregnancy health) presented in
Table 1.

Results
Descriptive characteristics

From the sample of N = 817, on average, women were
30 years old, 83 % were White, 73 % were married and
16 % lived with their partner, 33 % had two years of
college or technical school, 33 % were college graduates and 11 % had a graduate degree (Table 2). Moreover, 45 % were primiparous, 15 % smoked prenatally,
47 % experienced prenatal moods of depression or
anxiety, and 77 % reported excellent/very good health
before pregnancy. Most women had family or friends
who breastfeed (85 %), and only a minority experienced problems that may prevent them from breastfeeding (5 %). Problems mothers experienced with
breastfeeding included having had breast reduction
surgery (n = 5), a size or shape of the breast or nipple
that was a barrier for infant latching or sucking (n = 5),
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Table 1 Measures of independent variables*+
Independent variables (Coding)

Item description, reference and data source

PERSONAL FACTORS**
Age (years)

Abstracted from the medical chart by maternity nurses and calculated
from date of birth. (Continuous Variable; Range: 18–45)

Race (1 = non-white, 0 = white)

Adapted from Census 2000 [24]*

Educational Status
(High School Education or less = 1; else = 0; 2-year College/Technical = 1;
else = 0; College Graduate = 1; else = 0; Graduate School = reference)

Adapted from the National Health Interview Survey [25]*

Marital Status
(Single = 1; else = 0; Partnered = 1; else = 0; Married = reference)

Adapted from National Health Interview Survey [25]+

Parity (1 = Primipara; 0 = else)

Adapted from National Health Interview Survey [25]*

Annual Household Income ($)

Adapted from National Health Interview Survey [25]*

**

PERINATAL FACTORS
Prenatal Smoking
(1 = no; 0 = yes)

“Did you smoke cigarettes during this pregnancy?”, item adapted from
Palermo; [26]*

Pre-pregnancy Health
(1 = poor/fair, 2 = good, 3 = very good, 4 = excellent)

“How would you rate your health in general before this pregnancy?”*

Prenatal Moods
(1 = no; 0 = yes)

“During this pregnancy did you ever have a problem with your mood, such
as feeling depressed or anxious?”, item taken from McGovern et al.; [23]*

Breastfeeding by Family and Friends
(1 = no; 0 = yes)

“To the best of your knowledge, did any of your family or close
friends breastfeed?” +

Breastfeeding Problems
(1 = yes; 0 = no)

“Have either you or your baby had any problems or conditions that may
prevent you from breastfeeding?” * Women who answered “yes” received
a follow up question: “What is the nature of the problem or condition?”*

Delivery Hospital
(North Memorial = 1; else = 0; St. Joseph = 1; else = 0; St. John = reference)
EMPLOYMENT CHARACTERISTICS
Occupational Classification
Taken from US Census [27]+
(Blue Collar/Service = 1; else = 0; Professional = 1; else = 0; Clerical = reference)
Leave Status
(1 = working, 0 = on leave from work). Time-dependent covariate in
survival models. Subjects were coded as 0 until the day they returned
to work at which point they were coded as 1.

“Are you: 1. On leave (including part-time leave)? 2. Working again (whether
from home or at the office)?” Item adapted from Cantor et al. [28] and
asked at each of the three postpartum periods.

Employer Provides Paid Leave Policy (1 = yes, 0 = no)

“Are you eligible for any PAID time away from work with this employer
(e.g., vacation or sick time, PTO or maternity/disability leave)?”*

Longest Paid Leave Possible by Empl
oyer Policy (days)

“Assume you hadn’t used any sick leave or vacation this year. What is the
longest leave you could have taken before and after childbirth and still
received at least some pay?”+ (Continuous Variable; Range: 0–273)

Prenatal Hours Worked/Week (hrs)

Average work hours in the past 12 months* (Continuous Variable;
Range: 20–80)

Prenatal Job Stress
(two item summary score of 2 = almost never to 10 almost always)

Items taken from Mardburg et al.; [29] “How often do you have too much
to do? How often do you experience stress from your job?” * (Continuous
Variable; Range: 0–8)

Supervisor Support
(1 = Somewhat/Strongly disagree, 0 = Somewhat/Strongly agree)

Adapted from Bond et al.; [30] item asked: “My supervisor has been helpful
to me when I have had to take care of personal or family matters.”*+

Coworker Support
(1 = Somewhat/Strongly disagree, 0 = Somewhat/Strongly agree)

Adapted from Bond et al.; [30] item asked: “My coworkers have been
supportive of me when I had to take care of personal or family matters.”*+

Note. This table is adapted from table 1 in an earlier publication [22]
*
The asterisk denotes self report data collected in-person at enrollment in the hospital
+
The cross denotes self report data collected by telephone at the six-week interview
**
Personal and Perinatal factors were considered confounders (control variables) in logistic and survival analyses

taking medications or individual health issues (n = 13),
and not producing enough milk (n = 2). Problems infants
experienced with breastfeeding included premature or
preterm birth (n = 4), poor latching or sucking (n = 5),

medical condition that impeded nursing (n = 4), and a
sleepy baby (n = 2). Rates of any breastfeeding were 81 %
at childbirth, 67 % at 6 weeks, 49 % at 12 weeks, and 33 %
at 6 months postpartum.
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Table 2 Sample characteristics (N = 817)
Variable

Table 2 Sample characteristics (N = 817) (Continued)

Frequency (%) Mean (SD)

Maternal age (Years)

29.63(5.42)

Race
White

681(83.4)

Non-white

136(16.6)
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Employer Provides Paid Leave Policy
Yes

615(76.1)

No

193(23.9)

Longest Paid Leave Possible by
Employer Policy (days)

46.41(39.72)

Prenatal Hours Worked/Week (hrs)

38.13(8.39)

196(24.0)

Prenatal Job Stress (summary score)

4.31(1.76)

2-year College/Technical

267(32.7)

Supervisor Support

College Graduate

267(32.7)

Graduate School

87(10.6)

Educational Status
High School or less

Somewhat/Strongly agree

644(89.9)

Somewhat/Strongly disagree

72(10.1)

Coworker Support

Marital Status
Single

75(10.5)

Somewhat/Strongly agree

703(98.2)

Partnered

117(16.3)

Somewhat/Strongly disagree

13(1.8)

Married

524(73.2)

Parity
Primipara

370(45.3)

Multipara

447(54.7)

Annual Household Income ($)

70,538.14(38,010.80)

Prenatal Smoking
Yes

123(15.1)

No

694(84.9)

Pre-pregnancy Health
Poor/fair

20(2.4)

Good

166(20.3)

Very good

356(43.6)

Excellent

275(33.7)

Prenatal Moods
Yes

385(47.1)

No

432(52.9)

Breastfeeding by Family and Friends
Yes

607(84.8)

No

109(15.2)

Breastfeeding Problems
Yes

48(5.9)

No

769(94.1)

Delivery Hospital
North Memorial

340(41.6)

St. Joseph

122(14.9)

St. John

355(43.5)

Occupational Classification
Blue Collar/Service

103(14.4)

Professional

332(46.4)

Clerical

281(39.2)

In terms of employment characteristics, women worked
on average 38 h per week during pregnancy, 46 % worked
in professional occupations and 39 % in clerical occupations, 76 % worked for employers who provide some type
of paid leave, and 96 % planned to return to work after
childbirth (4 % were unsure). The percentage of women
who were back to work was 7 % at 6 weeks postpartum, 47
% at 12 weeks postpartum, and 86 % at 6 weeks postpartum. Moreover, 90 % somewhat or strongly agreed that
their supervisor was supportive during their pregnancy and
when arranging for maternity leave and 98 % somewhat or
strongly agreed that their co-workers were supportive.
Bivariate analyses results

Table 3 compared women who initiated breastfeeding with
non-initiators by demographic and personal characteristics. Breastfeeding initiators were significantly more likely
to have a professional occupation and to work for an employer that provides paid leave than women who did not
initiate breastfeeding. They were also more likely to be
white, older, married or living with partner, primiparous,
have college degree or higher, have a higher household income, did not smoke during pregnancy, have family or
friends who breastfed, and had no breastfeeding problems
as compared with non-initiators of breastfeeding.
Logistic regression results

Logistic regression (Table 4), adjusted for confounders,
revealed that the odds of breastfeeding initiation were
higher for professional than for clerical workers [Odds
Ratio (OR) =1.70; Confidence Interval (CI): 1.00, 2.93].
However, there were no significant associations between
breastfeeding initiation and other employment variables
including number of hours worked during pregnancy,
whether the employer provides paid leave, prenatal supervisor support, and prenatal coworker support.
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Table 3 Bivariate baseline comparisons between women who
initiated breast feeding and those who did not (N = 716)
Demographics
and personal
characteristics

Initiated
breastfeeding
(N = 580)

Did not initiate
breastfeeding
(N = 136)

P-value

Coworker Support
N (%)

Age at delivery, y
Mean (SD)

Table 3 Bivariate baseline comparisons between women who
initiated breast feeding and those who did not (N = 716)
(Continued)

30.15(5.28)

28.82(5.16)

0.008

Somewhat/
Strongly Agree

569(80.9)

134(19.1)

Somewhat/
Strongly Disagree

11(84.6)

2(15.4)

<0.001

Marital Status
N (%)

0.738

Married

443(84.5)

81(15.5)

Partnered

94(80.3)

23(19.7)

N (%)

Single

43(57.3)

32(42.7)

Multiparous

294(76.8)

89(23.2)

Primiparous

286(85.9)

47(14.1)

Yes

269(80.8)

64(19.2)

No

311(81.2)

72(18.8)

Yes

58(59.8)

39(40.2)

No

522(84.3)

97(15.7)

262(81.4)

60(18.6)

Parity Status

Educational Status
N (%)

<0.001

High School
or Less

104(66.2)

2-year College/
Technical

182(79.8)

53(33.8)

214(86.3)

34(13.7)

Graduate School

80(96.4)

3(3.6)

N (%)

<0.001

White

510(82.9)

105(17.1)

Non-White

70(69.3)

31(30.7)

N (%)
St. John

74,510.35(38,687.18) 59,934.49(32,599.82) <0.001

Occupation
N (%)

<0.001

Blue Collar

70(69.3)

31(30.7)

Clerical

209(75.5)

68(24.5)

Professional

297(89.5)

35(10.5)

Total # hours
worked
Mean (SD)

38.58(7.96)

0.040

No

119(75.3)

39(24.7)

Yes

455(82.6)

96(17.4)

524(81.4)

120(18.6)

Somewhat/
Strongly Disagree

56(77.8)

16(22.2)

55(19.2)

87(80.6)

21(19.4)

Yes

519(85.5)

88(14.5)

No

61(56.0)

48(44.0)

Yes

19(50.0)

19(50.0)

No

561(82.7)

117(17.3)

Fair/Poor

13(72.2)

5(27.8)

Good

112(78.9)

30(21.1)

Very Good

250(80.4)

61(19.6)

Excellent

205(83.7)

40(16.3)

Breastfeeding by
Family and Friends
<0.001

Had Breastfeeding
Problems
<0.001

N (%)

0.462

Somewhat/
Strongly Agree

231(80.8)

St. Joseph

Pre-pregnancy health

Supervisor Support
N (%)

North Memorial

N (%)

Employer Provides
Paid Leave Policy
N (%)

0.974

N (%)

0.454
37.97(8.68)

<0.001

Delivery Hospital

Household Income ($)
Mean (SD)

0.886

Smoked Prenatally

Race
N (%)

Had Prenatal Moods
N (%)

46(20.2)

College Graduate

0.002

0.469

Note. P-values are presented for chi-square statistics and t-tests; alpha <0.05
was used

Other significant findings in the logistic regression
showed that the odds of breastfeeding initiation were
significantly higher for women who were primiparae
(OR = 1.82; CI: 1.13, 2.95), did not smoke prenatally
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Table 4 Results of the logistic regression predicting breastfeeding initiationb
Employment variables

β

SEa

P-value

OR

CI

0.53

0.28

0.05

1.70

1.00–2.93

Type of Occupation (Ref. = Clerical)
Professional
Blue Collar

−0.23

0.30

0.44

0.79

0.44–1.43

Prenatal Hours Worked per Week

−0.02

0.01

0.21

0.98

0.96–1.01

Employer Provides Paid Leave Policy (Ref. = No)

−0.29

0.28

0.31

0.75

0.43–1.31

Supervisor Support (Ref. =Somewhat/Strongly agree)

0.02

0.35

0.96

1.02

0.51–2.03

Coworker Support (Ref. = Somewhat/Strongly agree)

−0.02

0.88

0.98

0.98

0.17–5.49

a

Standard Error
b
Model was adjusted for maternal age, race/ethnicity, marital status, education, household income, delivery hospital, parity, prenatal smoking, prenatal moods,
breastfeeding among friends/family, had problems with breastfeeding, and pre-pregnancy health; alpha <0.05 was used

(OR = 2.13; CI: 1.19, 3.83), and had no breastfeeding
problems (OR = 4.88; CI: 2.28, 10.46), but were significantly lower for those with high school education or less
(versus graduate school) (OR = 0.21; CI: 0.05, 0.80)
and those who lacked family or friends who breastfed
(OR = 0.30; CI: 0.18, 0.51).
Survival analyses results

Results of the likelihood ratio test of the Cox model indicated a statistically significant association of covariates for
the primary outcome (p < 0.001). Cox proportional hazards
regression (Table 5), adjusted for confounders, showed that
the hazard for breastfeeding cessation during the first 6
months after childbirth among women who initiated
breastfeeding was higher for women who returned to work
at any time during the 6 months postpartum [Hazard Ratio
(HR) = 1.46; CI: 1.14, 1.87] compared to those who did not
return, and was lower for professional (versus clerical)
workers (HR = 0.71; CI: 0.56, 0.89). However, there were no
significant associations between breastfeeding cessation and
other employment factors including the number of hours

worked prenatally, longest paid leave possible by employer
policy, supervisor and coworker support at 6 weeks postpartum, and job stress score. Unadjusted Kaplan Meier plot
of breastfeeding cessation during the first 6 months after
childbirth by mother’s occupation was depicted in Fig. 2. It
showed a higher rate of breastfeeding cessation among
women who were in blue collar occupations, followed by
those in clerical occupations, and then professional occupations (P <0.001).
Other significant findings in the Cox proportional
hazards regression showed that the hazard of breastfeeding cessation were: 1) higher among single (HR = 1.39;
CI: 1.01, 1.91) than married women, 2) higher among
those with high school education or less (HR = 1.97; CI:
1.26, 3.08) than those with graduate school, higher
among those with junior college (HR = 1.61; CI: 1.06,
2.44) than those with graduate school and higher among
those with a college degree (HR = 1.50; CI: 1.03, 2.20)
than those with graduate school, and 3) higher for those
who lacked family or friends who breastfed (HR = 1.61;
CI: 1.27, 2.04).

Table 5 Results of the cox proportional hazards regression predicting breastfeeding cessationc
Analysis of maximum likelihood estimates
Parameter

Parameter Estimate

SEa

Chi-Square

P Value

Hazard Ratio (95 % CI)

Supervisor Support (Ref. = Somewhat/Strongly Agree)

0.02

0.15

0.02

0.88

1.02 (0.76–1.38)

Coworker Support (Ref. = Somewhat/Strongly Agree)

0.26

0.34

0.59

0.44

1.30 (0.67–2.52)

Prenatal Job Stress

0.01

0.03

0.05

0.83

1.01 (0.95–1.06)

Prenatal Hours Worked per Week

−0.04e−3

0.01

0.00

0.99

1.00 (0.99–1.01)

Leave Status (Ref = On Leave from Work)b

0.38

0.13

9.16

<0.01

1.46 (1.14–1.87)

Longest Paid Leave Possible (days)

0.11e−2

0.12e−2

0.76

0.38

1.00 (0.99–1.00)

Professional

−0.34

0.12

8.78

<0.01

0.71 (0.56–0.89)

Blue Collar

−0.03

0.13

0.06

0.81

0.97 (0.75–1.26)

Type of Work (Ref. = Clerical)

a

Standard Error
b
Time-dependent covariate
c
Model was adjusted for maternal age, race/ethnicity, marital status, education, household income, delivery hospital, parity, prenatal smoking, prenatal moods,
breastfeeding among friends/family, and pre-pregnancy health; alpha <0.05 was used
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Fig. 2 Kaplan-Meier plot of the rate of cessation of breastfeeding in the first 6 months by the woman’s occupational status

Discussion
The sample of employed mothers in this study had a
breastfeeding initiation rate of 81 %, which exceeded HP
2010 goals of ever breastfeeding (75 %) [35], and came
very close to HP 2020 goals of ever breastfeeding
(81.9 %) [4]. In our sample, the rate of any breastfeeding at 6 months was 33 %, which fell below HP
goals for any breastfeeding at 6 months (HP 2010
goals: 50 %; HP 2020 goals: 60.6 %) [4, 35]. These results
are consistent with the literature suggesting the challenges
for employed women to breastfeed for 6 month duration
[36], and the potential need for interventions to support
employed women.
This is one of the first studies to examine whether
access to paid leave through employer policy is associated with improved breastfeeding. Having an employer
that provides paid leave was not associated with breastfeeding initiation and the longest paid leave available to
a woman given her employer’s policy benefits was not
associated with breastfeeding cessation during the 6
months after childbirth. In a sub study where we interviewed 90 employers representing 118 women in our
sample about their leave policies, we found that only 29
% to 35 % of women’s self-report data matched their
employers’ reports of total duration of available jobprotected leave, paid and unpaid [36]. These findings are
consistent with national findings on employees’ general
awareness of their leave eligibility under the FMLA [28].
Thus, employers that solely institute paid leave policies
without ensuring their employees’ awareness of these
policies may not improve breastfeeding rates among new
mothers. This may potentially explain why in our study
the duration of paid leave per employer policy was not
associated with breastfeeding duration while duration of
leave taken by the mother was associated with breastfeeding duration. Future research should explore potential
strategies employers can use to improve their employees’

awareness of their leave policies. It is also possible that
women have access to some paid leave but do not use it
because of stigma or only partial subsidized leave.
Conversely, the hazard for breastfeeding cessation during the first 6 months after childbirth was higher for
women who returned to work at any time during the 6
months postpartum compared to those who did not
return. The positive association between maternity leave
duration and breastfeeding duration is consistent with
other studies [13–15]. The association between return-towork and early breastfeeding cessation highlights some
role incompatibility between breastfeeding and employment. This suggests the importance of having employer
support for breastfeeding practices by encouraging women
to utilize their paid leaves, instituting lactation support
programs in the workplace, and following the provisions
of Section 4207 of the Affordable Care Act (ACA) in
accommodating breastfeeding mothers in the workplace
[37]. As part of the ACA of 2010, employers are required
to provide employees with a reasonable break time to
express breast milk for her nursing child for one year after
the child’s birth; and a place for expressing breast milk,
that is shielded from view and free from intrusion from
coworkers and the public [37]. Primary care providers
and occupational health nurses could work with pregnant and postpartum women to identify barriers and
potential solutions to enhance breastfeeding outcomes
in the workplace.
The findings that professional women had a higher likelihood of breastfeeding initiation and a lower likelihood of
breastfeeding cessation compared to clerical women are
consistent with other studies [9]. Women in professional
occupations generally have greater job autonomy which
affords them more privacy and more flexibility to accommodate the timing and place requirements of breastfeeding [38]. Professional women may also enjoy better access
to employer-sponsored lactation programs than women in
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non-professional occupations, sometimes within the same
workplace [39]. Thus, occupational health or human resources personnel who design worksite intervention programs that encourage breastfeeding upon return to work
after childbirth would be well served to seek input from
women across occupational categories to understand any
potentially unique needs based upon job class, schedules
and locations. Future research should investigate the mechanisms (e.g., job flexibility, access to private space, workplace support, or leave policies) through which having a
professional occupation influences breastfeeding initiation
and continuation.
Similar to prior research, we found that mothers who
do not initiate breastfeeding are more likely to be multiparae [40], have a high school education or less [41], have
smoked during pregnancy [42], have no friends or family
who breastfeed [43], and to have experienced breastfeeding problems [44]. Also consistent with the literature,
mothers who stopped breastfeeding during the first 6
months after childbirth were more likely to be single [41],
less educated [45], and have no friends or family who
breastfeed [43]. These findings are helpful in identifying
specific target groups for public health interventions to
promote breastfeeding initiation and continuation. For example, primary care providers could inform pregnant
women on the effects of smoking on breastfeeding success
and refer them to smoking cessation programs as early as
feasible before childbirth. It is also important to provide
women access to lactation counselors who can teach them
strategies to prevent breastfeeding problems and effective
management of these problems if they arise. In exploratory analyses, we found that women who had no family or
friends who breastfeed had significantly lower income,
were less likely to be college-educated and more likely to
be in clerical and blue collar jobs than those who had
family or friends who breastfeed (results available upon
request). Thus, lack of family or friends who breastfeed
can be a marker that identifies underprivileged groups of
women and may help primary care providers recognize
women who require more support and guidance for
breastfeeding and in turn connect them with support
groups for breastfeeding such as La Leche League International [46] and other breastfeeding peer support groups.
Future research should explore whether breastfeeding by
family and friends can be effective as a flag for obstetricians and nurses to recognize women who may need
additional education and support in prenatal care, in the
hospital at childbirth, and in postpartum care.
Limitations

The study findings should be interpreted in light of its
limitations. The results of this study can mainly be generalized to employed women of similar racial and ethnic
backgrounds and income levels. Given that majority of
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the sample was white and of middle to high socioeconomic status, mirroring the socio-demographics of the
Twin Cities area when the study was conducted, they
may have had access to resources (such as maternity
leave and childcare) that are not readily available for
many new mothers in the U.S., which may in turn affect
breastfeeding. This suggests the importance of replicating this study on a more diverse sample of mothers in
other states. The study was conducted in 2001, yet the
findings are still relevant 15 years later due to the fact
that there have been no changes to the FMLA or to the
Minnesota state leave law both of which continue to
only stipulate unpaid leave. However, future studies
should evaluate whether the breastfeeding provisions of
the ACA have resulted in any changes in the reported
relationships in this study. Around 96 % of the women
planned to return to work after childbirth and 4 % were
unsure, thus we could not examine the relationship between return-to-work plans and breastfeeding initiation.
In addition, since the exact timing of breastfeeding cessation was not known, the analyses could only incorporate the events at discrete follow up time points (6 weeks,
12 weeks, and 6 months postpartum). This lack of more
granular information would tend to dilute effects assuming the associations were more likely to occur early in
the applicable intervals. As such, the results may under
represent the degree of significant associations and similarly result in null findings for effects that may have been
significant with more specific information. We only had
information on leave status at key intervals (6 weeks, 12
weeks and 6 months) rather than a specific day of return
to work. Due to this lack of precision, the effect of leave
status may have been underrepresented as the actual day
of return was generally sooner than measured in the questionnaire. The length of the survey instrument precluded
inclusion of multi-item measures of coworker and supervisor support which would have been more reliable and
stable measures of these constructs. Moreover, these variables had low variability with most women somewhat or
strongly agreeing that they had coworker and supervisor
support; thus statistical power was reduced. While maternity nurses were instructed to double check whether the
mothers who answered yes to the breastfeeding initiation
question were actually breastfeeding, a few mothers could
have said they were breastfeeding but changed their minds
and thus positive responses to this question may be
over-reported. Since the question regarding breastfeeding initiation could be interpreted as intent to breastfeed without actual evidence of breastfeeding initiation,
our results could be altered if there are systematic
differences of characteristics of women that were likely
to report intent but did not carry out breastfeeding.
This potential bias should be considered with inferences from our analyses. Given the observational study
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design, causal relationships between employment characteristics and breastfeeding variables could not be ascertained
and omitted variables such as intent to breastfeed or partner support which could confound the relationship between leave and breastfeeding could not be accounted for.
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Conclusion
Our findings show that having a professional occupation
had positive effects on breastfeeding initiation and continuation. Moreover, not returning to work in the first 6
months after childbirth was associated with lower likelihood of breastfeeding cessation. Given that a substantial
amount of employed women return to work in the first
three months postpartum, work policies that support longer duration of breastfeeding in line with HP2020 goals are
warranted. Additionally, research is needed to identify the
structural components of a professional job that facilitate
maternal breastfeeding and could potentially be extended
to women employed in nonprofessional occupations. Intervention programs that encourage breastfeeding should specifically target at-risk populations of women, including the
single, less educated, those in non-professional occupations,
those who smoked during pregnancy, and women with no
family or friends who breastfeed.

Received: 19 September 2015 Accepted: 12 July 2016

Abbreviations
ACA, affordable care act; FMLA, family and medical leave act; HP,
healthy people
Funding
This research was supported by grant # 5 R18 OH003605-05 from the
National Institute for Occupational Safety and Health (NIOSH). Its contents
are solely the responsibility of the authors and do not necessarily represent
the official views of NIOSH.
Availability of data and materials
At the time the proposal was funded, the National Institute for Occupational
Safety and Health (NIOSH) did not have any requirements about making
data publicly available. If someone wants to access the data to repeat the
analyses, they are welcome to individually contact the first author of this
study, who can make the de-identified data available to them.
Authors’ contributions
RD conceived and drafted the manuscript and conducted the descriptive,
bivariate and logistic regression analyses. PM secured funding for data
collection for the study, participated in the conception and design of this
manuscript, and helped to draft the manuscript. JS performed the survival
analyses, created the Kaplan Meier plot, and helped in the interpretation of
the statistical analyses. XR drafted the introduction section. All authors read
and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable.
Ethics approval and consent to participate
Institutional Review Boards for the Protection of Human Subjects from
the University of Minnesota, HealthEast Care System (St. Joseph’s and
St John’s hospitals), and North Memorial hospital approved this study.
Written informed consent for participation in the study was obtained
from all participants.

References
1. Council NRD. Benefits for breastfeeding. New York, NY: Natural Resource
Defense Council; 2005.
2. Eidelman AI, Schanler RJ, Johnston M, et al. Breastfeeding and the use of
human milk. Pediatrics. 2012;129(3):e827–41.
3. Centers for Disease Control and Prevention. Breastfeeding report
card—United States, 2013. Atlanta, GA: Centers for Disease Control and
Prevention; 2013. http://www.cdc.gov/breastfeeding/pdf/
2013BreastfeedingReportCard.pdf. Accessed 16 Sep 2015.
4. U.S. Department of Health and Human Services, Office of Disease
Prevention and Health Promotion. Healthy People 2020. Washington, DC: U.
S. Department of Health and Human Services; 2010.
5. Ball T, Bennett D. The economic impact of breastfeeding. Pediatr Clin North
Am. 2001;48(1):253–2.
6. Christrup SM. Breastfeeding in the American workplace. J Gend Soc Policy
Law. 2001;9(3):471–503.
7. Centers for Disease Control. Supporting breastfeeding in the workplace.
Atlanta, GA: Centers for Disease Control; 2008.
8. Visness CM, Kennedy KI. Maternal employment and breastfeeding: findings
from the 1988 National Maternal and Infant Health Survey. Am J Public
Health. 1997;87(6):945–50.
9. Ogbuano C, Glover S, Probst J, Hussey J, Liu J. Balancing work and family:
effect of employment characteristics on breastfeeding. J Hum Lact. 2011;
27(3):225–38.
10. Lindberg L. Women’s decisions about breastfeeding and maternal
employment. J Marriage Fam. 1996;58:239–51.
11. Fein SB, Roe B. The effect of work status on initiation and duration of
breastfeeding. Am J Public Health. 1998;88(7):1042–6.
12. Cooklin AR, Donath SM, Amir LH. Maternal employment and breastfeeding:
results from the longitudinal study of Australian children. Acta Paediatr.
2008;97(5):620–3.
13. Hawkins SS, Griffiths LJ, Dezateux C, Law C. The impact of maternal
employment on breastfeeding duration in the UK Millennium Cohort Study.
Public Health Nutr. 2007;10(9):891–6.
14. Guendelman S, Kosa JL, Pearl M, Graham S, Goodman J, Kharrazi M.
Juggling work and breastfeeding: effects of maternity leave and
occupational characteristics. Pediatrics. 2009;123(1):e38–46.
15. Kimbro RT. On-the-job moms: work and breastfeeding initiation and
duration for a sample of low- income women. Matern Child Health J.
2006;10(1):19–26.
16. Dagher RK, McGovern PM, Dowd BE. Maternity leave duration and
postpartum mental and physical health: implications for leave policies.
J Health Polit Policy Law. 2014;39(2):369–416.
17. McGovern P, Dowd B, Gjerdingen D, Moscovice I, Kochevar L, Murphy S.
The determinants of time off work after childbirth. J Health Polit Policy Law.
2000;25(3):527–64.
18. Wisensale SK. Two steps forward, one step back: the Family and Medical
Leave Act as retrenchment policy. Rev Policy Res. 2003;20(1):135–52.
19. Laughlin L. Maternity Leave and Employment Patterns: 1961–2008. Current
Population Report, P70-113. Washington, DC: US Census Bureau; 2011.
20. Becker G. A theory of the allocation of time. Econ J. 1965;75:493–517.
21. Institute for Women’s Policy Research. The status of women in the United
States. Washington, DC: Institute for Women’s Policy Research; 2004.
22. McGovern P, Dowd B, Gjerdingen D, et al. Postpartum health of
employed mothers 5 weeks after childbirth. Ann Fam Med.
2006;4(2):159–67.
23. McGovern P, Dowd B, Gjerdingen D, Moscovice I, Kochevar L, Lohman
W. Time off work and the postpartum health of employed women.
Med Care. 1997;35:507–21.

Dagher et al. BMC Pregnancy and Childbirth (2016) 16:194

24. Census Bureau US. Overview of race and Hispanic origin Census 2000
(C2KBR/01-1). Washington, DC: U.S. Department of Commerce, U.S.
Census Bureau; 2001.
25. Ries P. Educational differences in health status and health care. Data from
the National Health Interview Survey, US, 1989. Washington, DC: U.S.
Governmental Printing Office. Vital Health Stat. 1991;10(179):1–66.
Hyattsville, MD: National Center for Health Statistics.
26. Palermo J. Health Information Data Dictionary Reference Guide to Natality
Database; pp. 1–88. Minneapolis, MN: Minnesota Center for Health Statistics; 1997.
27. Alphabetical Index of Industries and Occupations. 1990 Census of the
population. Washington, DC: US Department of Commerce, Bureau of the
US Census; 1992.
28. Cantor D, Waldfogel J, Kerwin J, et al. Balancing the needs of families and
employers: Family and Medical Leave Surveys. Washington, DC: United
States Department of Labor; 2001.
29. Mardburg B, Lundberg U, Frankenhaeuser M. The total workload of male
and female white collar workers. Stockholm University, Sweden: Reports
from the Department of Psychology (No. 714); 1990.
30. Bond J, Galinsky E, Lord M, Staines G, Brown K. Beyond the parental leave
debate: the impact of laws in four states. New York, NY: Family and Work
Institute; 1991.
31. Moreau T, O’quigley J, Mesbah M. A global goodness-of-fit statistic for the
proportional hazards model. Appl Stat. 1985;34(3):212–8.
32. Hess KR. Graphical methods for assessing violations of the proportional
hazards assumption in Cox regression. Stat Med. 1995;14(15):1707–23.
33. Greenland S, Pearl J, Robins JM. Causal diagrams for epidemiologic research.
Epidemiology. 1999;10:37–48.
34. Hernan MA, Hernandez-Diaz S, Werler MM, Mitchell AA. Causal knowledge
as a prerequisite for confounding evaluation: an application to birth defects
epidemiology. Am J Epidemiol. 2002;155:176–84.
35. U.S. Department of Health and Human Services. Healthy People 2010:
understanding and improving health. Washington, DC: U.S. Department of
Health and Human Services; 2000.
36. McGovern P, Kenney S, Dagher RK, Ukestad L, McCaffrey D. Six weeks after
birth: women’s health and awareness of family and medical leave benefits.
Proceedings from the conference: After birth: Policies for healthy women,
families, and workplaces, Humphrey Institute of Public Affairs, University of
Minnesota, Minneapolis, MN, October 1, 2004. http://www.cdc.gov/niosh/
nioshtic-2/20033165.html. Accessed Sep 16, 2015.
37. U.S. Department of Labor. Break time for nursing mothers. Washington, DC:
U.S. Department of Labor; 2013.
38. Murtagh L, Moulton A. Working mothers, breastfeeding, and the law. Am
J Public Health. 2011;101(2):217–23.
39. Hansen L. A comprehensive framework for accommodating nursing
mothers in the workplace. Rutgers Law Rev. 2007;59(4):885–916.
40. Hauck YL, Fenwick J, Dhaliwal SS, Butt J. A Western Australian survey of
breastfeeding initiation, prevalence and early cessation patterns. Matern
Child Health J. 2011;15(2):260–8.
41. Ahluwalia IB, Morrow B, Hsia J, Grummer-Strawn LM. Who is breast-feeding?
recent trends from the Pregnancy Risk Assessment and Monitoring System.
J Pediatr. 2006;142:486–93.
42. Di Napoli A, Di Lallo D, Pezzotti P, Forastiere F, Porta D. Effects of parental
smoking and level of education on initiation and duration of breastfeeding.
Acta Paediatr. 2006;95:678–85.
43. Brown AE, Raynor P, Lee MD. Young mothers who choose to breast feed:
the importance of being part of a supportive breast-feeding community.
Midwifery. 2011;27:53–9.
44. Scott JA, Binns CW, Oddy WH, Graham KI. Predictors of breastfeeding
duration: Evidence from a cohort study. Pediatrics. 2006;117(4):e646–55.
45. Li R, Darling N, Maurice E, Barker L, Grummer-Strawn LM. Breastfeeding rates
in the United States by characteristics of the child, mother, or family: the
2002 National Immunization Survey. Pediatrics. 2005;115(1):e31–7.
46. Rossman B. Breastfeeding peer counselors in the United States: helping to
build a culture and tradition of breastfeeding. J Midwifery Womens Health.
2007;52:631–7.

Page 11 of 11

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

