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aMaternal and Child Health Program, Division of Community Health and Human Development, School of Public Health, University of California, Berkeley, California;
bSequoia Foundation, Richmond, California; cCalifornia Department of Health Services, Richmond, California
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What’s Known on This Subject

Breastfeeding rates at 6 months remain substantially lower than Healthy People 2010
objectives. For working women, the challenge of balancing breastfeeding and paid
work is an important reason for breastfeeding cessation in the first 6 months.

What This Study Adds

Postpartum maternity leave may favorably affect breastfeeding among full-time work-
ers, particularly if they lack job flexibility, are nonmanagers, or experience distress. Pedi-
atricians should encourage leave-taking and advocate for extending paid postpartum
leave and flexible working conditions for breastfeeding women.

ABSTRACT

OBJECTIVES. Juggling breastfeeding and paid work can challenge breastfeeding success.
We examined the relationship between breastfeeding and maternity leave before and
after delivery among working mothers in Southern California. California is 1 of only
5 states in the United States providing paid pregnancy leave that can be extended for
infant bonding.

PATIENTS AND METHODS.Drawing from a case-control study of preterm birth and low birth
weight, 770 full-time working mothers were compared on whether they established
breastfeeding in the first month. For those who established breastfeeding, we exam-
ined duration. Eligible women participated in California’s Prenatal Screening Pro-
gram; delivered live births between July 2002 and December 2003; were �18 years
old; had a singleton birth without congenital anomalies; and had a US mailing
address. We assessed whether maternity leave and other occupational characteristics
predicted breastfeeding cessation and used multivariate regression models weighted
for probability of sampling to calculate odds ratios for breastfeeding establishment
and hazards ratios for breastfeeding cessation.

RESULTS.A maternity leave of �6 weeks or 6 to 12 weeks after delivery was associated,
respectively, with a fourfold and twofold higher odds of failure to establish breast-
feeding and an increased probability of cessation after successful establishment,
relative to women not returning to work, after adjusting for covariates. The impact
of short postpartum leave on breastfeeding cessation was stronger among nonman-
agers, women with inflexible jobs, and with high psychosocial distress. Antenatal
leave in the last month of pregnancy was not associated with breastfeeding estab-
lishment or duration.

CONCLUSIONS. Postpartum maternity leave may have a positive effect on breastfeeding among full-time workers,
particularly those who hold nonmanagerial positions, lack job flexibility, or experience psychosocial distress.
Pediatricians should encourage patients to take maternity leave and advocate for extending paid postpartum leave
and flexibility in working conditions for breastfeeding women. Pediatrics 2009;123:e38–e46

BREAST MILK IS optimal for infants because it protects against childhood infections and chronic diseases and may
prevent obesity.1–5 Although 72% of American women initiated breastfeeding in 2002, by 6 months, the rates

dropped to 35%,6 substantially lower than Healthy People 2010 objectives of 50%.7

Research has consistently shown low educational attainment, young age, being single, being black, and, for
multiparas, having no previous breastfeeding experience as risk factors for early breastfeeding cessation.6,8–12 For
working women, the challenge of balancing breastfeeding and paid work is an important reason for breastfeeding
cessation in the first 6 months.13

Although the availability of worksite lactation facilities14 and support from coworkers and supervisors15–17 predict
breastfeeding success, less is known about occupational stressors. Recent studies suggest that inflexible work
schedules are associated with breastfeeding cessation,14,18 but other workplace stressors remain unexamined. Fur-
thermore, the effects of maternity leave benefits and arrangements are unclear.
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Employment may affect breastfeeding even before
the woman returns to work. Studies of primarily white,
middle class women found that women planning to
work full-time postpartum are less likely to initiate
breastfeeding than women who expect not to work or to
work part-time.19–21 In contrast, a study of low-income
black and Hispanic women interviewed postpartum
found no effect of expectation to work on breastfeeding
initiation, after controlling for demographic and family
characteristics.18 However, this study did not distinguish
between full- and part-time work.

Many initiators stop breastfeeding within a few
weeks, often citing early breastfeeding problems, such as
insufficient milk supply or trouble with infant’s latch-
on.13 Cohort studies have found that the risk of quitting
breastfeeding in the first month is higher than in any
month thereafter.18 Taking maternity leave could influ-
ence the extent to which women who have chosen to
initiate breastfeeding work toward establishing breast-
feeding when faced with these early hurdles.

Some working women take leave before delivery be-
cause of medical problems, fatigue, stress, discomfort, or
to prepare for birth.22 Antenatal leave, by allowing phys-
ical and psychological restoration, could contribute to
increased milk supply and fewer lactation problems.23

Studies of constrained restoration of resources needed to
cope with juggling mothering and work support this
hypothesis.24 However, the antenatal leave-breastfeed-
ing relationship has not been examined.

Delaying the return to work is positively associated
with breastfeeding duration.18,19,25 Roe et al,26 using 1993
survey data, found that the effect of postpartum mater-
nity leave on breastfeeding duration was strong in the
first 12 weeks after birth. The beneficial effects of ex-
tending leave were seen among full-time, not part-time,
workers.19 An earlier study using a national mail survey
found that maternity leave duration was highly associ-
ated with duration of breastfeeding for black and white
women.25 White professional women were more likely
to continue breastfeeding after returning to work. The
authors surmised that this was because of increased job
control and flexibility; however, job control was not
explicitly examined.25

California is 1 of 5 states providing paid pregnancy
leave, averaging $293 per week in 2003, through a
temporary disability insurance program, California State
Disability Insurance (SDI), which funds �4 weeks of
maternity leave before delivery and �6 weeks after vag-
inal delivery or 8 weeks after cesarean delivery. Califor-
nia’s cash benefits go beyond the Federal Family and
Medical Leave Program, which allows parents to take 3
months of unpaid job-protected leave. Because unused
antenatal leave may not be used to supplement postpar-
tum maternity leave, SDI provides no incentive to forego
antenatal leave. California’s Paid Family Leave Program
extends SDI benefits up to 6 additional weeks postpar-
tum for infant bonding.

We studied full-time working women in California to
determine the extent to which maternity leave and
other employment characteristics were associated with
breastfeeding establishment in the first 30 days postpar-

tum and with breastfeeding duration thereafter. We
tested these hypotheses: (1) maternity leave taken be-
fore delivery increases the likelihood of breastfeeding
establishment; (2) maternity leave taken after delivery
increases both establishment and duration; (3) certain
job characteristics (professional/managerial jobs, those
involving high autonomy, and those considered fulfill-
ing) are positively associated with breastfeeding estab-
lishment and duration; and (4) maternity leave increases
breastfeeding duration most for women with psychoso-
cial distress during pregnancy.

MATERIALS ANDMETHODS
A cohort was selected from participants in a case-control
study, Juggling Work and Life During Pregnancy, de-
signed to examine the relationship between maternity
leave and pregnancy outcomes. Eligible women enrolled
in midpregnancy into California’s Prenatal Screening
Program in 3 southern California counties (Orange, Im-
perial, and San Diego); delivered live births between
July 2002 to December 2003; were �18 years old; had a
singleton birth without congenital anomalies; and had a
US mailing address. Sampled women included all of the
women delivering preterm (PTD) or low birth weight
(LBW) infants (n � 3361) according to last menstrual
period and birth weight from birth records registered
during July 2002 to August 2003; a random sample of
control subjects delivering normal weight infants
(�2500 g) at term (�37 weeks’ gestation; n � 3366)
frequency matched on race and month of birth (num-
bers of case and control subjects differ because of post-
sampling exclusion of incorrect matches); and an un-
matched sample of 504 LBW case subjects registered
during September to December 2003, added to increase
sample size for LBW analyses.

The �6700 sampled potential participants were
mailed an introductory letter, and, of these, 2915 were
prescreened by telephone to ascertain that they had
worked �20 hours per week during the first 2 trimesters
of pregnancy or through the date of California’s Prenatal
Screening Program testing. Details on prescreening for
work eligibility and 45-minute telephone interview have
been described elsewhere.22 The response rate among
eligible women contacted for study was 73%. Overall,
1214 women who worked �20 hours per week through
the date of prenatal screening completed interviews.
Mean and median interview time was 4.5 months after
birth in case and control subjects. Because evidence
suggests that breastfeeding is more likely compromised
among full-time workers, part-time workers (�30 hours
per week) were excluded (n � 406), as were women
reporting births with congenital anomalies (n � 38),
leaving 770 women for analysis.

During the postpartum interview, participants were
queried about work and family stress, occupational and
demographic characteristics, maternity leave, birth out-
comes, and breastfeeding. Bilingual Spanish-English in-
terviewers used computer-assisted telephone interview-
ing software to enter responses into a database and
offered $10 gift cards to participants in return for a
completed interview. The study protocol was approved
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by the committees for the protection of human subjects
at the University of California, Berkeley (No. 2003-5-
115) and by the California Health and Human Services
Agency (No. 02-10-18).

Measures and Data Collection Instruments
Outcome variables included the establishment of breast-
feeding in the first 30 days postpartum and duration of
breastfeeding among women who had established
breastfeeding. These were assessed with the questions,
“Did you ever breastfeed or pump breast milk to feed
your new baby after delivery?” and for women who had
discontinued breastfeeding, “When did you stop breast-
feeding or feeding pumped milk to your baby?” Given
our focus on assessing breastfeeding establishment,
women who initiated but discontinued breastfeeding in
the first month (12.5%) were combined with noninitia-
tors (6.5%). These groups were similar in terms of health
characteristics, pregnancy outcome, age, race, income,
and psychosocial distress (data not shown).

Key independent variables were whether maternity
leave was taken with the expectation of returning to the
job or employer sometime after delivery during the
ninth month of pregnancy (women who delivered or
went on leave before 36 weeks were excluded from this
analysis; ie, antenatal leave) and in the postpartum pe-
riod. Other occupational variables included whether the
employer offered maternity leave benefits; type of occu-
pation; �1 physical demand (eg, lifting, bending, and
heavy machinery); work shift; years employed; com-
pany size; job fulfillment; job flexibility; and work strain
characterized as the combination of high psychological
job demands and low decision latitude derived from
Karasek’s Job Content Questionnaire.27

Other variables included psychosocial stress from life
events during pregnancy (eg, serious arguments with
spouse/partner or unusual money problems) measured
by the Life Events Inventory, modified for use with
pregnant populations.28 Health variables included mater-
nal prepregnancy BMI, PTD (�37 weeks’ gestation), and
LBW (�2500 g). Sociodemographic variables included
maternal age, annual household income, educational
attainment, race/ethnicity, parity, and marital/cohabit-
ing status.

Data Analysis
A cohort analysis was performed weighting all of the
point estimates by the inverse probability of sampling to
account for oversampling of cases and frequency match-
ing. Analytic weights reflect known sampling probabili-
ties before exclusion of nonworkers and nonrespon-
dents. �2 tests and logistic regression analyses were
performed by using SAS 9.1 (SAS Institute, Inc, Cary,
NC) to obtain SEs and test statistics accounting for the
stratified study sampling design.29 We estimated rates of
breastfeeding establishment and used �2 tests to compare
sociodemographic, family, occupational, psychosocial
stress, and health characteristics in women who did and
did not establish breastfeeding. In addition to maternity
leave predictors, we examined other occupational vari-

ables associated with breastfeeding establishment at a P
value of �.10, using logistic regression to test whether
each occupational variable predicted failure to establish
breastfeeding, with and without adjustment for sociode-
mographic covariates. Weighted odds ratios (ORs) and
95% confidence intervals (CIs) were reported, adjusting
for potential confounding effects of education, race, par-
ity, partnered status, and psychosocial stress.

Among women who established breastfeeding, we
calculated breastfeeding duration using Kaplan-Meier
failure plots and performed Cox proportional hazards
modeling30 to estimate the hazard ratio (HR) of breast-
feeding cessation, controlling for the same occupational,
demographic, and psychosocial stress covariates as for
the breastfeeding establishment models. Origin time for
the survival models was date of delivery; date at which
women stopped breastfeeding was the failure event.
Women still breastfeeding at the time of interview were
treated as censored (65%). Weighted survival modeling,
adjusting SEs for stratified sampling, was performed us-
ing Stata 10 (Stata Corp, College Station, TX).31 The HR
represents the increased probability of breastfeeding ces-
sation at any given point in time. Subgroup analyses,
stratifying by managerial position, job flexibility, and
psychosocial stress, were performed to identify sub-
groups in which maternity leave may have greater or
lesser benefit than others in the prediction of breastfeed-
ing duration.

RESULTS

Breastfeeding Establishment
Overall, 82% of mothers established breastfeeding (Ta-
ble 1). Establishing breastfeeding was associated with
higher income, higher education, older age, married/
cohabiting, multiparity, and low psychosocial distress. It
was not associated with prepregnancy maternal BMI,
PTD, or LBW.

Having a job that offers maternity leave was not as-
sociated with breastfeeding establishment, but length of
postpartum maternity leave was associated with it.
Women who returned to work (68%) took on average
10.3 weeks (SD: 4.8 weeks) of maternity leave. Mothers
who returned to work within 12 weeks after delivery,
and especially within 6 weeks, were less likely to estab-
lish breastfeeding than those who took longer leaves or
who had not returned to work at time of the interview.
Those establishing breastfeeding were more likely to
have taken antenatal leave in the ninth month of preg-
nancy (24% vs 17%), although the difference was not
statistically significant. Duration of postpartum mater-
nity leave was the mostly strongly associated with
breastfeeding establishment of all of the occupational
variables (Table 1).

Women who described their jobs as managerial, ful-
filling, or as high in autonomy were more likely to
establish breastfeeding (Table 1). Occupational covari-
ates independently associated with this outcome in bi-
variate logistic analyses were kept in multivariate mod-
els. In a multivariate logistic model with nonreturnees as
the reference group, the strongest predictor of failure to
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TABLE 1 Characteristics of Full-timeWorkers Who Establish Breastfeeding

Characteristic N Weighted %a Weighted
P

Breastfeeding not
Established

Breastfeeding
Established

N Weighted
Column %a

N Weighted
Column %

Total numbers 799 145 654
Sociodemographics
Age, y
18–25 154 19 .013 46 31 108 16
26–33 474 60 76 53 398 62
�34 170 21 23 17 147 22

Parity
Primiparous 378 47 .002 88 63 290 43
Multiparous 421 53 57 37 364 57

Income
Low 127 14 .0004 28 14 99 14
Middle 209 25 51 42 158 21
High 458 60 66 44 392 64

Raceb

White 350 50 .210 52 50 298 50
Hispanic 288 34 64 39 224 33
Other 161 16 29 11 132 17

Partnered status
Married/cohabiting 745 94 .0001 126 84 619 96
Single 54 6 19 16 35 4

Education
High school diploma or less 220 26 .0003 64 42 156 23
Some college 578 74 80 58 498 77

Health
Prepregnancy BMI
Underweight 33 3 .25 5 1 28 4
Normal 476 63 80 57 396 64
Overweight 167 20 30 23 137 19
Obese 106 14 26 19 80 13

Preterm deliveryb

�37 wk gestation 249 6 .71 37 5 212 6
�37 wk gestation 496 94 97 95 399 94

Infant birth weightb

�2500 g 194 3 .18 30 3 164 3
�2500 g 605 97 115 97 490 97

Psychosocial
Life events distress
None 208 27 .01 24 16 184 29
Low 219 28 40 26 179 28
Moderate 184 23 39 25 145 23
High 188 22 42 34 146 19

Maternity leave
Job offers maternity leave
No 270 32 .80 55 35 215 31
�6 wk 187 27 37 27 150 26
6–12 wk 225 32 36 31 189 32
�12 wk 78 10 11 7 67 10

Postpartum leave taken
�6 wk 78 11 �.0001 28 24 50 8
6–12 wk 283 39 67 48 216 37
�12 wk 151 17 13 6 138 20
Not yet returned to work 258 33 35 22 223 36

Antenatal leave in ninth month (if pregnant
�36 wk)

No time off 384 77 .40 75 83 309 76
Took leave 98 23 13 17 85 24

Other occupational
Occupation
Manager 390 49 .002 47 33 343 53
Nonmanager 409 51 98 67 311 47
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establish breastfeeding was return to work after mater-
nity leave within 6 weeks of delivery (OR: 4.49 [95% CI:
2.04–9.90]), followed by return within 6 to 12 weeks

(OR: 2.42 [95% CI: 1.28–4.56]; Table 2). Having a man-
agerial position (OR: 0.49 [95% CI: 0.28–0.85]) or ful-
filling job (OR: 0.50; [95% CI: 0.29–0.87]) was protec-

TABLE 1 Continued

Characteristic N Weighted %a Weighted
P

Breastfeeding not
Established

Breastfeeding
Established

N Weighted
Column %a

N Weighted
Column %

Physically demanding work (lifting,
bending, or heavy machinery)

No 549 69 .22 98 63 451 70
Yes 250 31 47 37 23 30

Work shift
Day 644 19 .10 112 75 532 83
Other 155 81 33 25 122 17

Worked from home
Yes 393 52 .60 80 55 313 51
Commuted to work 394 48 63 45 331 49

Time at current job
�1 y 99 13 .27 22 17 77 12
�1 y 684 87 117 83 567 88

Employees at company
1–9 125 15 .66 27 18 98 14
10–50 212 26 36 25 176 26
50–250 184 23 37 26 147 22
�250 273 36 45 32 228 38

Job is fulfilling
Yes 587 72 .003 96 59 491 76
No 212 28 49 41 163 24

Job is flexible
Yes 374 48 .48 66 45 308 49
No 424 52 79 55 345 51

Decision
Low autonomy 353 42 .008 77 56 276 39
High autonomy 445 58 68 44 377 61

Demand
Low demand 407 51 .63 80 48 327 51
High demand 391 49 65 52 326 49

Job strain
High decision/ low demand 211 29 .05 33 19 178 31
High decision/high demand 55 29 35 25 20 30
Low decision/low demand 196 22 47 29 149 20
Low decision/ high demand 157 20 30 27 127 19

Data are for breastfeeding for �30 days.
a Percentages are weighted to reflect sampling probabilities and, therefore, may differ from percentages calculated from unweighted numbers.
b Race, PTD, and birth weight are closely related to sampling strata.

TABLE 2 Unadjusted and Adjusted ORs for Failure to Establish Breastfeeding According to Maternity Leave Duration, Managerial Position, and
Job Fulfillment

Variable Unadjusted
(N � 770)

Adjusted for
Education and

Income (N � 764)

Adjusted for Race
(N � 770)

Adjusted for Parity,
Married/Cohabiting

(N � 770)

Adjusted for
Psychosocial Stress

(N � 770)

OR 95% CI aOR 95% CI aOR 95% CI aOR 95% CI aOR 95% CI

Not yet returned Ref Ref Ref Ref Ref
�6 wk 4.49 2.04–9.90 4.55 1.99–10.39 4.42 2.02–9.67 3.88 1.73–8.71 4.09 1.85–9.04
6–12 wk 2.42 1.28–4.56 2.28 1.16–4.50 2.70 1.41–5.16 2.25 1.18–4.29 2.28 1.19–4.37
�12 wk 0.59 0.21–1.64 0.58 0.21–1.65 0.57 0.20–1.67 0.55 0.20–1.55 0.58 0.21–1.60
Manager vs other 0.49 0.28–0.85 0.51 0.28–0.95 0.52 0.29–0.94 0.59 0.34–1.04 0.50 0.28–0.87
Fulfilling vs unfulfilling 0.50 0.29–0.87 0.57 0.33–0.99 0.47 0.26–0.83 0.57 0.31–1.04 0.55 0.31–0.97

Each column represents an independentmodel, including the threemain covariates at left, with adjustments as indicated.Maternal agewas not included, because it did not independently associate
with outcome, or alter the odds ratios of the main covariates. aOR indicates adjusted OR; Ref, reference.
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tive. Substituting job autonomy for managerial position
in the model gave similar ORs for all of the covariates.
Antenatal leave taken in the ninth month was not asso-
ciated with establishment and did not change the ORs
when included in the model (data not shown). Although
the small sample size precluded us from including all of
the covariates in the model simultaneously, adjusting
separately for the potential confounding of education,
income, race, parity, married/cohabiting status, and psy-
chosocial stress did not alter the results.

Breastfeeding Duration
Among women who established breastfeeding, 65% were
still breastfeeding at time of interview (53% of all subjects).
Of women who returned to work, 50% were still breast-
feeding. Of those who had weaned, 23% discontinued
during the month before returning to work, 29% during
the first month after returning, and another 20% during
the second month after returning. Kaplan-Meier failure
plot of breastfeeding cessation showed a steady increase
over time in the number of women who stopped breast-
feeding, and this varied by length of leave (Fig 1).

Bivariate survival analysis indicated that returning to
work and short postpartum leave were related to earlier
breastfeeding cessation, and having a manager position,
autonomous position, or flexible work schedule was as-
sociated with longer breastfeeding duration (data not
shown). Antenatal leave was not associated with dura-
tion. Women who had not returned to work at interview
time had the least cessation and were treated as the
reference group. Of the latter, 85% were interviewed
after 12 weeks postpartum and none before 6 weeks.
Because 15% of mothers in the reference group were
interviewed between 6 and 12 weeks postpartum, we
performed a sensitivity analysis in which these mothers
were grouped first with nonreturned subjects, then
with the group returning at 6 to 12 weeks, and finally
with the group returning after 12 weeks. The conclu-
sions of the survival model were unaffected, so these
women remained in the nonreturned group.

In a multivariate model including occupational fac-
tors, returning to work within 6 weeks was the strongest
predictor of breastfeeding cessation (HR: 3.40 [95% CI:
1.57–7.34]; Table 3). Returning to work in 6 to 12 weeks
or after 12 weeks also increased the probability of ces-
sation by more than twofold compared with nonreturn-
ees, and no significant difference between these 2 groups
was seen on tests of equality. Having an inflexible job
increased the probability of cessation (HR: 1.47 [95% CI:
1.00–2.16]), and having a managerial position was pro-
tective (HR: 0.60 [95% CI: 0.39–0.82]). Job fulfillment
and antenatal leave did not influence cessation or alter
the HRs of other variables when included in the model
(data not shown). Adjusting for education, income, par-

FIGURE 1
Breastfeeding cessation, Kaplan-Meier failure assessment. A, All subjects; B, according to
length of maternity leave.

TABLE 3 Unadjusted and Adjusted HRs for Breastfeeding Cessation AmongMothers Who Establish Breastfeeding, According to Maternity
Leave Duration, Job Flexibility, and Managerial Position

Variable Unadjusted
(N � 625)

Adjusted for
Education and

Income (N � 620)

Adjusted for Race
(N � 625)

Adjusted for Parity,
Married/Cohabiting

(N � 625)

Adjusted for
Psychosocial Stress

(N � 625)

HR 95% CI aHR 95% CI aHR 95% CI aHR 95% CI aHR 95% CI

Postpartum leave
Not returned Ref Ref Ref Ref Ref
�6 wk 3.40 1.57–7.34 3.47 1.63–7.38 3.49 1.60–7.61 3.52 1.67–7.43 3.36 1.55–7.30
6–12 wk 2.38 1.39–4.08 2.11 1.20–3.73 2.44 1.42–4.19 2.38 1.36–4.13 2.35 1.37–4.04
�12 wk 2.70 1.54–4.74 2.65 1.51–4.66 2.77 1.57–4.88 3.13 1.77–5.55 2.70 1.53–4.77

Inflexible job vs flexible 1.47 1.00–2.16 1.35 0.90–2.01 1.46 0.99–2.15 1.33 0.91–1.96 1.45 0.98–2.14
Manager vs other 0.60 0.39–0.82 0.63 0.41–0.96 0.54 0.36–0.82 0.57 0.38–0.85 0.58 0.40–0.84

Each column represents an independent model, including the 3 main covariates at left, with adjustments as indicated. Maternal age was not included, because it did not independently associate
with outcome or alter the ORs of the main covariates. aHR indicates adjusted HR; Ref, reference.
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ity, married/cohabiting status, race, or psychosocial
stress made little difference in HR point estimates.

The failure plots by managerial status and work flex-
ibility suggest that return to work before 12 weeks had a
stronger impact on women in nonmanagerial positions
and inflexible jobs (Figs 2 and 3). Similarly, women with

high psychosocial distress were more strongly affected
by early return (data not shown). This effect was stron-
gest for women who returned within 6 weeks. The HR
for breastfeeding cessation in these early returnees in-
creased from 3.04 (95% CI: 1.43–6.45) overall to 4.14
(95% CI: 1.68–10.21) in nonmanagers, 5.12 (95% CI:

0
.0

0
0

.2
5

0
.5

0
0

.7
5

1
.0

0

0 50 100 150 200 250

0
.0

0
0

.2
5

0
.5

0
0

.7
5

1
.0

0

0 50 100 150 200

Days postpartum

Not returned

≤6 wk

6–12 wk

>12 wk

P
ro

p
o

rt
io

n
 s

to
p

p
in

g
 b

re
as

tf
ee

d
in

g
P

ro
p

o
rt

io
n

 s
to

p
p

in
g

 b
re

as
tf

ee
d

in
g

Days postpartum

A

B

FIGURE 2
Effect of maternity leave on breastfeeding cessation ac-
cording to position, Kaplan-Meier failure assessment. A,
Managers; B, nonmanagers.
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FIGURE 3
Effect of maternity laeve on breastfeeding cessation ac-
cording to job flexibility, Kaplan-Meier failure assessment.
A, Flexible jobs; B, inflexible jobs.
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1.68–15.64) in workers with inflexible jobs, and 4.15
(95% CI: 1.45–11.86) in women with high psychosocial
distress. CIs were wide because of small numbers.

DISCUSSION
Our study adds to the evidence9,25,26 that short postpar-
tum maternity leave among full-time working mothers
is associated with higher risk of early breastfeeding ces-
sation. Specifically, we found that a maternity leave of
�6 weeks or between 6 and 12 weeks was associated,
respectively, with over fourfold and twofold increased
odds of not establishing breastfeeding, after adjusting for
covariates. Furthermore, women whose maternity
leaves were within 6 weeks had a more than threefold
increased risk of early breastfeeding cessation after suc-
cessful establishment relative to women not returning to
work. Returning to work at 6 to 12 weeks or even after
12 weeks was associated with a more than twofold in-
creased risk of cessation compared with nonreturnees,
after adjusting for covariates.

According to our findings, the negative effects of short
(�12 weeks) postpartum maternity leave on early
breastfeeding cessation may be stronger in subgroups of
women working in inflexible or nonmanagerial jobs.
Women with high psychosocial distress seem more
prone to stop breastfeeding on an early return to work.
For them, juggling life, work, and breastfeeding may be
particularly difficult.

In contrast, antenatal leave in the ninth month of
pregnancy was not associated with breastfeeding estab-
lishment or duration overall or in specific occupational
subgroups, with or without controlling for covariates.
These results suggest that successful breastfeeding is
more closely related to postpartum events than to late
antenatal leave.

The United States has limited maternity leave provi-
sions. The federal leave program allows for 12 weeks of
unpaid job-protected leave during pregnancy or after
childbirth. The law excludes companies with �50 em-
ployees, part-time employees, and those working in in-
formal labor markets. Many nonaffluent workers do not
take leave because they cannot forego pay, are not cov-
ered, or are unaware of their eligibility,32 and that can be
very stressful.33 Our findings show that whether mater-
nity leave benefits were offered by employers had no
effect on breastfeeding unless exercised. This suggests
that merely establishing maternity leave policies without
encouraging their use and making them economically
feasible do not suffice to promote breastfeeding success.

Our findings corroborated those of others,18,25,34 that
job autonomy and fulfillment contribute to breastfeed-
ing establishment, whereas job flexibility by enabling
mothers to express milk when needed contributes to
breastfeeding duration. Consistent with the study of
Kimbro et al,18 we found that women who returned to
work were most likely to wean between the month
before and 2 months after the return to work. Although
many women indicated that work was a reason for
stopping breastfeeding, we do not know to what extent
breastfeeding may have influenced the decision and tim-
ing of returning to work. Similar to other studies,18,20,35

we find these behaviors closely timed, suggesting that
they influence each other.

Our findings require cautious interpretation. More
than half of the subjects were still breastfeeding at the
time of interview (average: 4.5 months), limiting our
information on the impact of work on later breastfeeding
cessation. We were unable to confirm subjects’ employ-
ment and benefits, leave patterns, or whether work
hours after leave were similar to those before taking
leave. The sample may not reflect California’s obstetric
population of working women because it was somewhat
older and included fewer black and Hispanic and more
white women than expected. However, the breastfeed-
ing initiation rate among our subjects (82%) was similar
to the statewide rate (84%).36 We also sampled before
implementation of the Family Leave Program in Califor-
nia in 2004 and did not assess workplace lactation facil-
ities and support.

CONCLUSIONS
Despite these limitations, we conclude that postpartum
maternity leave may have a positive effect on breastfeed-
ing among full-time workers, particularly those in non-
managerial positions, lacking job flexibility, or experi-
encing psychosocial stress. Given the large number of
women who return to work or school in the first 3
months after childbirth, policies and practices are needed
that support the minimal goal of 6 months of exclusive
breastfeeding. Pediatricians should encourage women to
take maternity leave and advocate for extending paid
postpartum maternity leave and increased flexibility in
working conditions for breastfeeding women.

ACKNOWLEDGMENTS
Partial funding for this study was received from the
Maternal and Child Health Bureau, the University of
California Labor and Employment Research Fund, and
the University of California Berkeley Institute for Re-
search on Labor and Employment.

We are grateful for the helpful suggestions provided
by Maureen Lahiff, PhD, and David Lein, MS.

REFERENCES
1. Gartner LM, Morton J, Lawrence RA, et al. Breastfeeding and

the use of human milk. Pediatrics. 2005;115(2):496–506
2. Grummer-Strawn LM, Mei Z. Does breastfeeding protect

against pediatric overweight? Analysis of longitudinal data
from the Centers for Disease Control and Prevention Pediatric
Nutrition Surveillance System. Pediatrics. 2004;113(2). Avail-
able at: www.pediatrics.org/cgi/content/full/113/2/e81

3. Scariati PD, Grummer-Strawn LM, Fein SB. A longitudinal
analysis of infant morbidity and the extent of breastfeeding in
the United States. Pediatrics. 1997;99(6). Available at:
www.pediatrics.org/cgi/content/full/99/6/e5

4. Bonati M, Campi R. Breastfeeding and infant illness. Am J
Public Health. 2000;90(9):1478–1479

5. Oddy WH. Breastfeeding protects against illness and infection
in infants and children: a review of the evidence. Breastfeed Rev.
2001;9(2):11–18

6. 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 Sur-

PEDIATRICS Volume 123, Number 1, January 2009 e45
 at Univ of California on May 7, 2012pediatrics.aappublications.orgDownloaded from 

http://pediatrics.aappublications.org/


vey. Pediatrics. 2005;115(1). Available at: www.pediatrics.org/
cgi/content/full/115/1/e31

7. US Department of Health and Human Services, Public Health
Service. Healthy People 2010: Conference Edition. Volumes 1 and
2. Washington, DC: US Department of Health and Human
Services; 2000

8. England L, Brenner R, Bhaskar B, et al. Breastfeeding practices
in a cohort of inner-city women: the role of contraindications.
BMC Public Health. 2003;3:28

9. Scott JA, Binns CW, Oddy WH, Graham KI. Predictors of
breastfeeding duration: evidence from a cohort study. Pediat-
rics. 2006;117(4). Available at: www.pediatrics.org/cgi/
content/full/117/4/e646

10. Heck KE, Braveman P, Cubbin C, Chavez GF, Kiely JL. Socio-
economic status and breastfeeding initiation among California
mothers. Public Health Rep. 2006;121(1):51–59

11. Dennis CL. Breastfeeding initiation and duration: a 1990–2000
literature review. J Obstet Gynecol Neonatal Nurs. 2002;31(1):
12–32

12. Lee HJ, Rubio MR, Elo IT, McCollum KF, Chung EK, Culhane
JF. Factors associated with intention to breastfeed among low-
income, inner-city pregnant women. Matern Child Health J.
2005;9(3):253–261

13. Kirkland VL, Fein SB. Characterizing reasons for breastfeeding
cessation throughout the first year postpartum using the con-
struct of thriving. J Hum Lact. 2003;19(3):278–285

14. Ortiz J, McGilligan K, Kelly P. Duration of breast milk expres-
sion among working mothers enrolled in an employer-
sponsored lactation program. Pediatr Nurs. 2004;30(2):111–119

15. Johnston ML, Esposito N. Barriers and facilitators for breast-
feeding among working women in the United States. J Obstet
Gynecol Neonatal Nurs. 2007;36(1):9–20

16. Rojjanasrirat W. Working women’s breastfeeding experiences.
MCN Am J Matern Child Nurs. 2004;29(4):222–227; quiz
228–229

17. Brown CA, Poag S, Kasprzycki C. Exploring large employers’
and small employers’ knowledge, attitudes, and practices on
breastfeeding support in the workplace. J Hum Lact. 2001;
17(1):39–46

18. Kimbro RT. On-the-job moms: work and breastfeeding initia-
tion and duration for a sample of low-income women. Matern
Child Health J. 2006;10(1):19–26

19. Fein SB, Roe B. The effect of work status on initiation and
duration of breast-feeding. Am J Public Health. 1998;88(7):
1042–1046

20. Lindberg L. Trends in the relationship between breastfeeding
and postpartum employment in the United States. Soc Biol.
1996;43(3–4):191–202

21. Hawkins SS, Griffiths LJ, Dezateux C, Law C. Maternal em-
ployment and breast-feeding initiation: findings from the Mil-
lennium Cohort Study. Paediatr Perinat Epidemiol. 2007;21(3):
242–247

22. Guendelman S, Pearl M, Graham S, Angulo V, Kharrazi M.
Utilization of pay-in antenatal leave among working women in
Southern California. Matern Child Health J. 2006;10(1):63–73

23. Dewey KG, Cohen RJ, Brown KH, Rivera LL. Effects of exclu-
sive breastfeeding for four versus six months on maternal
nutritional status and infant motor development: results of two
randomized trials in Honduras. J Nutr. 2001;131(2):262–267

24. Hartig T, Catalano R, Ong M. Cold summer weather, con-
strained restoration, and the use of antidepressants in Sweden.
J Environ Psychol. 2007;27(2):107–116

25. Visness CM, Kennedy KI. Maternal employment and breast-
feeding: findings from the 1988 National Maternal and Infant
Health Survey. Am J Public Health. 1997;87(6):945–950

26. Roe B, Whittington LA, Fein SB, Teisl MF. Is there competition
between breast-feeding and maternal employment? Demogra-
phy. 1999;36(2):157–171

27. Karasek RT, Theorell T. Healthy Work: Stress, Productivity, and the
Reconstruction of Working Life. New York, NY: Basic Books; 1990

28. Lobel M, Dunkel-Schetter C, Scrimshaw SC. Prenatal maternal
stress and prematurity: a prospective study of socioeconomi-
cally disadvantaged women. Health Psychol. 1992;11(1):32–40

29. SAS Software [computer program]. Release 9.1. Cary, NC: SAS
Institute; 2004

30. Cox D. Regression models and life tables. J Royal Stat Soc Series
B. 1972;34:187–220

31. Stata Software [computer program]. Version 10. College Station,
TX: Stata Corp; 2006

32. Overturf JD, Downs B. Maternity Leave and Employment Patterns
of First Time Mothers: 1961–2000; Washington, DC: US Census
Bureau; 2005. Current population report, P70-103

33. McPhillips HA, Burke AE, Sheppard K, Pallant A, Stapleton FB,
Stanton B. Toward creating family-friendly work environ-
ments in pediatrics: baseline data from pediatric department
chairs and pediatric program directors. Pediatrics. 2007;119(3).
Available at: www.pediatrics.org/cgi/content/full/119/3/e596

34. Lu MC, Lange L, Slusser W, Hamilton J, Halfon N. Provider
encouragement of breast-feeding: evidence from a national
survey. Obstet Gynecol. 2001;97(2):290–295

35. Witters-Green R. Increasing breastfeeding rates in working
mothers. Fam Syst Health. 2003;21(4):415–434

36. Centers for Disease Control and Prevention, Department of
Health and Human Services. National Immunization Survey. At-
lanta, GA: Centers for Disease Control and Prevention, Depart-
ment of Health and Human Services; 2003

e46 GUENDELMAN et al
 at Univ of California on May 7, 2012pediatrics.aappublications.orgDownloaded from 

http://pediatrics.aappublications.org/


DOI: 10.1542/peds.2008-2244
 2009;123;e38Pediatrics

Goodman and Martin Kharrazi
Sylvia Guendelman, Jessica Lang Kosa, Michelle Pearl, Steve Graham, Julia

Characteristics
Juggling Work and Breastfeeding: Effects of Maternity Leave and Occupational

 
 

 Services
Updated Information &

 ml
http://pediatrics.aappublications.org/content/123/1/e38.full.ht
including high resolution figures, can be found at:

References

 ml#ref-list-1
http://pediatrics.aappublications.org/content/123/1/e38.full.ht
at:
This article cites 25 articles, 4 of which can be accessed free

Citations

 ml#related-urls
http://pediatrics.aappublications.org/content/123/1/e38.full.ht
This article has been cited by 6 HighWire-hosted articles:

Subspecialty Collections

 nd_metabolism
http://pediatrics.aappublications.org/cgi/collection/nutrition_a
Nutrition & Metabolism
the following collection(s):
This article, along with others on similar topics, appears in

Permissions & Licensing

 ml
http://pediatrics.aappublications.org/site/misc/Permissions.xht
tables) or in its entirety can be found online at: 
Information about reproducing this article in parts (figures,

 Reprints
 http://pediatrics.aappublications.org/site/misc/reprints.xhtml

Information about ordering reprints can be found online:

rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275.
Grove Village, Illinois, 60007. Copyright © 2009 by the American Academy of Pediatrics. All 
and trademarked by the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk
publication, it has been published continuously since 1948. PEDIATRICS is owned, published, 
PEDIATRICS is the official journal of the American Academy of Pediatrics. A monthly

 at Univ of California on May 7, 2012pediatrics.aappublications.orgDownloaded from 

http://pediatrics.aappublications.org/content/123/1/e38.full.html
http://pediatrics.aappublications.org/content/123/1/e38.full.html#ref-list-1
http://pediatrics.aappublications.org/content/123/1/e38.full.html#related-urls
http://pediatrics.aappublications.org/cgi/collection/nutrition_and_metabolism
http://pediatrics.aappublications.org/site/misc/Permissions.xhtml
http://pediatrics.aappublications.org/site/misc/reprints.xhtml
http://pediatrics.aappublications.org/

