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Abstract

We study the effects of state hospital regulations intended to increase breastfeed-
ing by requiring certain standards of care during the immediate postpartum hospital
stay. We find that these regulations significantly increased breastfeeding initiation by
3.8 percentage points (5.1 percent) and the probability of breastfeeding at 3 and 6
months postpartum by approximately 7 percent. We also provide evidence that these
breastfeeding-promoting policies significantly increased maternal time spent on child
care, crowding out time spent on formal work. Observed reductions in employment are
concentrated among mothers with infants between 0 and 3 months of age.
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1 Introduction

Breastfeeding is widely considered to be an important parental investment in child health

and development, as a large body of research in the medical literature shows breastfeeding is

associated with positive infant and maternal outcomes (Eidelman and Schanler, 2012; Ip et

al., 2007). In light of this research, both the American Academy of Pediatrics (AAP) and the

World Health Organization (WHO) recommend that infants be breastfed for at least the first

year of life (AAP, 2012; WHO, 2011). Policymakers in the United States have also responded

by making breastfeeding a public health priority: improvements in breastfeeding rates are an

explicit goal of the Department of Health and Human Services’ “Healthy People 2030” ini-

tiative (US DHHS, 2020). Additionally, states have implemented a broad set of policies that

target potential barriers to breastfeeding, including provision of workplace accommodations,

insurance coverage of lactation-related services, and information-based interventions.

In this paper, we examine the effects of one such policy: state hospital regulations which

are intended to increase breastfeeding by requiring certain standards of care during the im-

mediate postpartum hospital stay. Over the past two decades, these regulations have been

gaining popularity, and, as of 2019, sixteen states have implemented a hospital breastfeed-

ing support policy. Although the specifics of the regulations vary across states, common

requirements include that all new mothers be informed of the benefits of breastfeeding, that

hospital staff be regularly trained on initiation and support of lactation, and that there be

a lactation consultant on staff. In spite of their increasing popularity, very little is known

about the effects of these policies.

Our analyses provide new evidence on both the intended and unintended effects of hos-

pital postpartum care regulations that aim to support breastfeeding. Using self-reported

breastfeeding outcomes from the National Immunization Survey-Child (NIS-Child), we first

examine the effects on breastfeeding initiation and duration. We next consider potential im-

pacts of the policies on maternal time allocation and employment, using data from the Amer-

ican Time Use Survey (ATUS) and the Current Population Survey (CPS). Breastfeeding-

promoting policies may change maternal time use and employment both by imposing ad-

ditional constraints on maternal time and by changing the relative costs of external versus
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in-home child care. To identify the effects of these hospital breastfeeding interventions, we

estimate difference-in-differences models that leverage plausibly exogenous variation across

states in the timing of policy adoption.

Our results show that the hospital breastfeeding support regulations were successful at

increasing both the initiation and duration of breastfeeding. We find that after the adoption

of a regulation, the probability of breastfeeding initiation increases by 3.8 percentage points

and the probabilities of breastfeeding at 3 months, 6 months, and 1 year increase by 4.1,

2.8, and 1.2 percentage points, respectively. Across these different outcomes, estimated

effects consistently represent a 5 to 7 percent increase relative to the respective outcome

mean. Compared to other breastfeeding-promoting policies that have been studied, including

mandated insurance coverage of lactation support services (Kapinos et al., 2017; Gurley-

Calvez et al., 2018), paid family leave (Baker and Milligan, 2008; Kottwitz et al., 2016; Pac

et al., 2019), and employment-based policies that require provision of break time and private

spaces to express breast milk (Hawkins et al., 2013), our results suggest that hospital-level

initiatives are substantially more effective at increasing breastfeeding initiation, while their

estimated effects on duration are generally comparable or smaller.

Heterogeneity analyses show that these state hospital policies had the largest effect among

non-Hispanic Black mothers. Notably, in our baseline year, non-Hispanic Black mothers are

nearly 17 percentage points less likely to initiate breastfeeding than white mothers, and

this gap persists for measures of breastfeeding duration. This finding suggests that hospital

postpartum care regulations supporting breastfeeding may reduce disparities in breastfeeding

initiation and duration.

We next provide evidence that the hospital breastfeeding policies impacted maternal time

allocation across child care and formal work. Changes in breastfeeding behavior may lead

to changes in employment and time allocation because breast milk requires maternal time

to be spent on infant feeding (either breastfeeding or pumping), thus imposing additional

constraints on maternal time.1 Moreover, the need to frequently pump breast milk when

separated from the infant may decrease the relative benefit of external child care.2 We may

1Throughout we use the term “breastfeeding” to refer to both breastfeeding directly, or to pumping
breast milk and then bottle feeding it to the infant.

2Mothers are recommended to pump every 2 to 4 hours, for approximately 15 to 20 minutes each time
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also observe changes in time allocation as breastfeeding is generally more time intensive than

other methods of infant feeding (Smith and Forrester, 2013).

Using data from the ATUS we find that after a hospital breastfeeding regulation is im-

plemented, mothers of infants significantly increase their time spent on child care, crowding

out time spent on formal work. Our results suggest this increase in maternal child care is

concentrated in basic/physical care activities (e.g. dressing, bathing, feeding), as opposed

to educational/recreational care activities (e.g. reading, playing). We also show that the

increased maternal time burden is driven not only by an overall increase at the household

level in parental time spent on child care, but also by within-household reallocation, with

fathers significantly reducing their time spent on child care following policy adoption.

We further provide evidence regarding the margins along which women adjust their em-

ployment using data from the CPS. These analyses show that, following implementation of

a state hospital breastfeeding policy, women with infants substantially reduce both their

labor force participation and current employment by approximately 1.8 percentage points,

or by 3.1 to 3.4 percent relative to the respective sample means. Estimated effects are

largest for mothers with infants between 0 and 3 months of age (i.e., the same group which

experiences the largest increase in breastfeeding); falsification analyses show no evidence of

changes for mothers without infants. Notably, existing evidence from other contexts suggests

that short-run reductions in maternal employment during the postpartum period may cause

substantially lower wages and earnings in the long run (Kuka and Shenhav, 2020).

Finally, we provide suggestive evidence on the mechanisms through which the policies

impact breastfeeding. Our results show that the postpartum care regulations resulted in

meaningful changes in the care women received during their hospital stay, including increases

in the probability that breastfeeding mothers reported receiving breastfeeding information

from hospital staff. We also find that states that required hospitals to have a lactation

consultant on staff experienced substantial increases in the number of International Board

Certified Lactation Consultants (IBCLCs) in the state, and this regulation component is

independently important for sustained breastfeeding.3

(AAP, 2021; CDC, 2020).
3Ideally, we would fully characterize each policy based on the specific set of components it contains, in

order to identify which policy component is most important for affecting outcomes. Unfortunately, however,
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This paper makes a number of contributions to the literature on the e�ects of breastfeed-

ing policies and on the determinants of parental investment more broadly. Our analysis of

state-level hospital regulations provides novel evidence on the e�ects of immediate postpar-

tum interventions on initiation and duration of breastfeeding. While a set of papers in the

medical and public health literature have examined the e�ects of similar, though more com-

prehensive, hospital-level policies, they either rely on cross-sectional comparisons or they are

unable to address endogenous selection of a delivery hospital (Kuan et al., 1999; DiGirolamo

et al., 2001; Taddei et al., 2000; Kramer et al., 2001; Coutinho et al., 2005; Philipp et al.,

2001; Hawkins et al., 2015a).4 Also closely related is work by Fitzsimons and Vera-Hern�andez

(2021, 2016) that leverages variation in access to hospital lactation support induced by sta�

scheduling at hospitals in the UK. They show that lower-educated mothers that gave birth

on the weekends were less likely to receive lactation support in the hospital and also less

likely to breastfeed.

Beyond these papers, most of the existing literature on the determinants of breastfeeding

has focused on policies or factors that impact the later postpartum period, such as paid

family leave or maternal return to employment (e.g., Baker and Milligan, 2008; Pac et al.,

2019), laws that address breastfeeding in the workplace (Hawkins et al., 2013), or laws

mandating insurance coverage of lactation support services and equipment (Kapinos et al.,

2017; Gurley-Calvez et al., 2018). Given that breastfeeding is an extremely time sensitive

parental investment,5 analyzing policies that target the immediate postpartum period is

crucial for understanding the determinants of breastfeeding.

We also contribute to the literature that examines the determinants of maternal labor

force outcomes and household allocation of time across formal work and childcare. While

because states adopt these regulatory components in bundles, we are limited in our ability to separately
identify the e�ects of individual components. As the requirement to provide a lactation consultant is relatively
well-identi�ed, this is the only component that we examine separately.

4The exception to this is Del Bono and Rabe (2012), which examines the e�ects of hospital-level policies
and overcomes the endogenous selection issue by assigning treatment exposure based on the treatment status
of the hospital closest to the mother's residence, as opposed to the treatment status at the hospital the mother
delivers at.

5In particular, milk removal from the breasts soon after birth is associated with increased e�ciency of
milk production; if milk is not removed then biological mechanisms cause the cells to stop producing milk.
Thus, the timing and frequency of breastfeeding in the �rst few days postpartum are critical for successful
breastfeeding (Neville and Morton, 2001; Hurst, 2007).
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there is a rich literature examining the impacts of a variety of other factors on maternal

employment,6 evidence on the impact of breastfeeding is sparse (Mandal et al., 2014). Thus,

our �ndings �ll an existing gap in the literature by providing new evidence that maternal

employment and labor force participation are responsive to breastfeeding-promoting policies.

In doing so, we also highlight an important unintended consequence of breastfeeding-focused

interventions. Given the emphasis in the United States on increasing breastfeeding rates,

understanding the impacts of targeted breastfeeding policies on maternal employment and

time allocation is important for quantifying the true costs and bene�ts of these policies.

The rest of the paper proceeds as follows: section 2 gives some background information

on the research regarding the bene�ts of breastfeeding, as well as some existing policies that

are intended to support breastfeeding. In sections 3 and 4, we describe our data sources and

empirical strategy, respectively. Our results on breastfeeding, maternal time allocation, and

policy mechanisms are presented in section 5. Finally, section 6 concludes.

2 Background

There is a substantial body of research in the medical literature that shows breastfeeding is

associated with a wide range of positive short- and long-run outcomes for both the mother

and the child (Eidelman and Schanler, 2012; Ip et al., 2007; Chowdhury et al., 2015). Much

of this literature, however, relies on cross-sectional variation in breastfeeding across women

and therefore is unable to address important unobserved confounders that may drive both

breastfeeding behavior and other positive outcomes. The causal evidence on the bene�ts of

breastfeeding is much sparser, and primarily comes from a large randomized breastfeeding

support intervention conducted in Belarus in the 1990s. That study showed that increased

breastfeeding signi�cantly reduced gastrointestinal infections, eczema, and other skin rashes

in the �rst year of life, with no consistent evidence of bene�ts across the broad array of

other outcomes considered (Kramer et al., 2001, 2007a,b, 2008; Oken et al., 2013; Yang et

6For example, a number of articles examine the impact of paid family leave (Baker and Milligan, 2010;
Han et al., 2009; Bailey et al., 2019; Trajkovski, 2019), expansions of the Earned Income Tax Credit (Kuka
and Shenhav, 2020), unemployment (Gorsuch, 2016), poor early child development (La��ers and Schmidpeter,
2020; Frijters et al., 2009), changes in childcare prices (Baker et al., 2008; Amuedo-Dorantes and Sevilla,
2014), or immigration enforcement (East and Vel�asquez, 2020).
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al., 2018).7 In higher-income countries, there is quasi-experimental evidence showing mixed

evidence of improvements in cognitive development and no signi�cant improvements in child

health (Baker and Milligan, 2008, 2015; Del Bono and Rabe, 2012; Fitzsimons and Vera-

Hern�andez, 2021).

Although the causal evidence on the short- and long-run bene�ts to breastfeeding is

limited, it is heavily promoted as the best method of infant feeding.8 Both the World Health

Organization (2011) and the American Academy of Pediatrics (2012) recommend that, unless

medically contraindicated, babies should be exclusively breastfed for the �rst 6 months of

life with continued breastfeeding recommended through at least 1 year of age.9 Currently in

the United States the vast majority of mothers initiate breastfeeding (84.1 percent in 2017),

although the rates of women meeting the AAP and WHO recommended thresholds are much

lower: only 25.6 percent of infants are exclusively breastfed at 6 months (with 58.3 percent

breastfed at all at 6 months) and only 35.3 percent are breastfed at 12 months (CDC, 2019a).

Moreover, there are persistent disparities in breastfeeding rates; in particular, non-Hispanic

Black mothers are consistently much less likely to breastfeed than either white or Hispanic

mothers.

As a result of these persistently low breastfeeding rates, improving breastfeeding out-

comes has long been a public health priority in the United States. Notably, in 2011 the

U.S. Surgeon General issued a call to action to support breastfeeding (US DHHS, 2011),

and improvements in breastfeeding rates have been speci�c objectives of the Department of

Health and Human Services \Healthy People" initiative for the past several decades (CDC,

2001; US DHHS, 2019, 2020). National- and state-level policies that have explicitly aimed

to improve breastfeeding outcomes include the A�ordable Care Act (ACA)10 and laws re-

7Notably, the direct e�ect of breastfeeding on infant health and development depends substantially on
what the infant would be fed in place of breast milk (see, for example, Jayachandran and Kuziemko (2011)).
In the Belarusian context the primary alternative to breastfeeding was water or juice (Bren�et al., 2020).

8For example, the Centers of Disease Control and Prevention (CDC) refers to breast milk as \the
clinical gold standard" ( https://www.cdc.gov/breastfeeding/about-breastfeeding/why-it-matters.
html ) and the American Academy of Pediatrics says it is \uniquely superior for infant feeding" (AAP, 1997).

9Medical contraindications to breastfeeding are rare, but can be due to conditions of either the infant
(e.g. glactosemia) or the mother (e.g. human T-cell leukemia virus type I) (AAP, 2012).

10Several components of the A�ordable Care Act explicitly pertain to breastfeeding, including the re-
quirements that employers provide adequate break time and space for employees to express milk, and that
all new insurance policies in the individual and group market, and new Medicaid coverage provided under
the Medicaid expansion, cover lactation support and equipment rental with no cost sharing (Hawkins et al.,
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garding breastfeeding rights in the workplace or mothers' legal rights to breastfeed in a given

location (Hawkins et al., 2013). Nearly all states currently allow breastfeeding in any public

or private location; the majority also exempt breastfeeding mothers from public indecency

laws.

Breastfeeding is also heavily promoted in the United States by a variety of non-pro�t

organizations. Most relevant in our context is the international Baby-Friendly Hospital

Initiative's (BFHI) \Ten Steps to Successful Breastfeeding" program, launched by the World

Health Organization (WHO) and UNICEF in 1991 (UNICEF, 2005). This program outlines

a set of ten hospital-level initiatives designed to increase breastfeeding, such as having a

written breastfeeding policy and training healthcare sta� to help women breastfeed (see

Appendix Table A1 for all ten steps);11 if a hospital implements all recommended policies,

they are o�cially designated as Baby-FriendlyR . Notably, these ten hospital-level initiatives

closely overlap with the components of the state-level regulations we study, and during our

sample period this program became increasingly widespread: between 2007 and 2019 the

percent of births occurring in a Baby-Friendly facility increased from less than 3 percent to

nearly 28 percent.12

In this paper we focus on the e�ects of state-level hospital policies intended to increase

breastfeeding by regulating the postpartum care that women receive during their hospital

stay. To date, these policies have been adopted by 16 states, eleven of which adopt during

our sample period. Although the speci�c regulations vary across states, the most frequent

requirements include the following: (1) hospitals must have a lactation consultant on sta�,

(2) patients must be informed about the bene�ts of breastfeeding, (3) obstetric sta� must

receive regular lactation training, (4) hospitals must develop a written policy promoting

breastfeeding, and (5) patients must be permitted to have their baby stay with them 24

hours a day (\rooming in"). We provide more detail on the speci�c provisions of each of the

state policies in Appendix Figure A3.

The policies we examine are unique relative to other state-level breastfeeding interven-

2015b).
11Seehttps://www.babyfriendlyusa.org/about/
12We examine in Section 5.6 the association between adoption of our state policy of interest and the

di�usion of Baby-Friendly hospitals, as well as potential interaction e�ects.
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tions in that they focus on the immediate postpartum period and serve to set standards for

the care that hospitals provide to new mothers. As previously mentioned, these state hospi-

tal policies do have meaningful overlap with the recommended initiatives that make up the

BFHI's Ten Steps program.13 However, the majority of the state-level hospital regulations

require only a relatively small subset of the ten steps to be implemented, and many of them

include the requirement that hospitals have a full time lactation consultant on sta�, which

is a provision not addressed by the BFHI.

By studying the e�ects of state-level hospital postpartum care regulations this paper

makes several important contributions to the existing literature. Given that breastfeeding is

an extremely time sensitive parental investment, analyzing policies that target the immediate

postpartum period is crucial for understanding the determinants of breastfeeding. Addition-

ally, since these policies are becoming increasingly widespread, providing evidence on the

e�ectiveness of these regulations is independently important. Finally, changes in maternal

time allocation and employment represent potentially important impacts of breastfeeding-

promoting policies, and these impacts have not previously been examined.

3 Data Description

We use several data sets to estimate the e�ects of state-level hospital policies on breastfeeding

and maternal time allocation.

Data on breastfeeding are from the National Immunization Survey{Child (NIS-Child),

2003-2017. The NIS-Child is an annual state-representative survey conducted by the CDC

that targets children aged 19-35 months. Breastfeeding outcomes are self-reported, and

include information on both initiation and duration of breastfeeding. Since the hospital

breastfeeding policies apply to care received during the immediate postpartum period, we

assign policy exposure based on year of birth, and, as we only observe state of residence

at time of survey, we restrict our sample to the set of children still residing in their state

13Indeed, three of the hospital breastfeeding policies (California, Illinois, and Florida) explicitly reference
the BFHI. For example, California's regulation states that hospitals must have an infant-feeding policy that
promotes breastfeeding, and this policy should \follow guidance provided by the Baby-Friendly Hospital
Initiative or the State Department of Public Health Model Hospital Policy Recommendations" (Cal. Health
& Safety Code 123366(c)).
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of birth. 14 An additional limitation of the NIS-Child is that child age at time of survey is

only provided in bins (19-23 months, 24-29 months, and 30-35 months) and month of survey

is not included in the public-use �les. Given this, we approximate child's year of birth as

(year of survey-2) for infants that were 19-23 months at the time of survey, and as (year of

survey-3) for infants that were 24-29 months or 30-35 months at the time of survey.15

Information on household and maternal time allocation are drawn from both the Ameri-

can Time Use Survey (ATUS), 2003-2018, and the IPUMS Current Population Survey (CPS),

2000-2018 (Flood et al., 2020). The ATUS is a nationally representative household survey

conducted by the U.S. Census Bureau and the Bureau of Labor Statistics. Respondents are

asked to record a detailed time diary of all activities over a given 24 hour period, including

location of the activity and who else was present. The ATUS sample is drawn from the pop-

ulation of households that participate in the CPS, with surveys distributed approximately 2

to 5 months after CPS completion. Survey distribution is equally split across weekends and

weekdays.

For our main ATUS analyses we restrict our sample to women that report having an

infant under one year of age,16 and examine outcomes for mothers whose youngest child

is between 2 and 18 years old as a falsi�cation test. To construct our outcome measures

we assign all reported minutes of activities to one of four mutually exclusive categories:

child care, formal work, unpaid domestic work, and leisure. For some analyses we further

decompose child care into two sub-categories: time spent on basic/physical care and time

spent on educational/recreational care. We note here that breastfeeding falls under the

basic/physical child care category, and unfortunately is unable to be disaggregated from

other infant care activities, including giving child a bottle and feeding a child. We present

14This represents 90 percent of the full sample.
15Based on the calendar months that the NIS-Child is �elded, we calculate that infants that were between

19-23 months of age when surveyed in year t, should have been born between February of year t-2 and May
of year t-1; infants that were between 24-29 months of age when surveyed in year t, should have been born
between July of year t-3 and December of year t-2; infants that were between 30-35 months of age when
surveyed in year t, should have been born between February of year t-3 and June of year t-2. Measurement
error in the birth year should bias our estimates towards zero.

16To ensure that we observe the full set of infants for a given birth cohort, we drop the infants born in
the year prior to the �rst survey year (2002), as we only observe relatively older infants of that cohort, and
those born in the last survey year (2018), as we only observe relatively younger infants of that cohort. In
our robustness checks we verify that our estimates are robust to including these partial cohorts.
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in Appendix Table A2 more detail on the types of activities that are included in each of the

time use categories.

We additionally use data from the IPUMS Current Population Survey (CPS) to exam-

ine the impact of the state hospital policies on time spent on formal work and maternal

employment outcomes (Flood et al., 2020). The CPS is a monthly household survey of the

non-institutionalized U.S. population, conducted by the U.S. Census Bureau and the Bu-

reau of Labor Statistics. It is intended to measure employment of the civilian labor force,

and thus contains detailed information on adult labor supply;17 the primary outcomes we

examine are current labor force participation, current employment, positive work hours in

the past week, and number of work hours in the past week. The CPS is structured as a

rotating short panel survey in which each household is surveyed for 4 consecutive months,

then rotated out of the sample for 8 months, and then once again surveyed for 4 consecutive

months.

As with the ATUS, for our primary set of CPS analyses we limit our sample to women

with an infant less than one year of age;18 we also examine outcomes for mothers without

infants as a falsi�cation test. Although child age is only provided in the data in one year

age bins, we leverage the panel design of the survey in order to assign more narrow age

ranges (in months) for household infants. This allows us to examine how the impact of the

hospital breastfeeding regulation changes as infants age. Speci�cally, for infants that are

born or experience a �rst birthday during one of the 4 month panels, we are able to assign

month and year of birth, and therefore determine infant age in months relatively precisely.

By construction, these infants will only be observed when they are either between 0 and

3 months of age, or between 9 and 12 months of age. For infants born or experiencing

birthdays while the household is rotated out of the sample, we are only able to assign a

range of possible birth dates (spanning at least ten months).19 Given descriptive evidence

17Note that as the CPS is intended to measurecivilian employment, individuals in the armed forces are
not asked many of the employment-related questions. Therefore we drop those individuals from our sample.

18As with the ATUS, in order to ensure that we observe the full set of infants for each birth cohort, we
drop the infants born in 1999 (as we only observe relatively older infants of that cohort) and those born in
2018 (as we only observe relatively younger infants of that cohort). In our robustness checks we verify that
our estimates are robust to including these partial cohorts.

19Speci�cally, if we observe a household without an infant in survey monthn and then observe an infant
(age 0) in survey month n + 1, we assume the infant was born in the interim. Similarly, if we observe an
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showing that there are stark dynamics in maternal work during the �rst year postpartum

(particularly during the �rst 3 months), 20 in our preferred speci�cation we limit the sample

to mothers for which we are able to determine that the infant is either between 0 and 3

months of age or between 3 and 12 months of age. We verify that our results are robust to

including all infants in the sample.

We also use data from the CDC's Pregnancy Risk Assessment Monitoring System (PRAMS),

2000-2018, to provide supplemental evidence on the e�ects and mechanisms of the state hos-

pital policies. The PRAMS surveys women who had a live birth in the past 2 to 4 months,

drawn from a sample of state birth certi�cate records. For our analyses we use data on

self-reported breastfeeding and information regarding the types of breastfeeding-related care

the mother received during her immediate postpartum hospital stay; for falsi�cation tests

we also utilize information on prenatal care receipt and infant health at birth. This data

set has two notable limitations, however. First, the set of states with available PRAMS

data varies substantially across years, with between 19 and 36 states reporting in a given

year.21 Second, the survey items that pertain to breastfeeding-related care received at the

hospital are part of an optional module for states, and thus the set of states and years during

which these questions are asked is further restricted. These survey questions also have the

substantial limitation of only being asked to mothers who initiated breastfeeding.

infant age 0 in survey month n, and then observe the infant to be age 1 in survey monthn + 1, we assume
they were born one year prior. In the cases of infants that are present in every wave of their household's
panel but are never observed turning age 1 (due to, for example, the household not participating in all eight
survey waves), we assume that the infant's birth date lies in the following range: (one year prior to the date
of last survey wave observed at age 0, date of �rst survey wave observed at age 0).

20For example, Han et al. (2008) shows using data from the Early Childhood Longitudinal Study-Birth
Cohort of 2001 that while less than 10 percent of mothers returned to work in the �rst month after birth,
over 40 percent had returned by 3 months after birth. Beyond three months post-birth the rate of return
is much more gradual, with approximately 60 percent of mothers back at work by 9 months post-birth.
Laughlin (2011) presents similar patterns for �rst-time mothers who gave birth between 2000-2007 using
data from the 2008 panel of the Survey of Income and Program Participation. Those data show that nearly
64 percent of �rst time mothers work during the �rst 12 months after birth, and by 3 months approximately
70 percent of �rst time mothers that are going to return to work in the �rst year have done so.

21This variation is due both to states choosing not to participate in the survey in a given year, and because
data are not released for a given state-year if response rates did not meet a pre-speci�ed threshold. The
number of states choosing to participate has increased over time, from 20 states in 2000 to 48 states in 2018.
The response rate threshold that must be met in order for the data to be publicly released has also changed
over time, decreasing from 70 percent for 2000-2006, to 65 percent for 2007-2011, to 60 percent for 2012-2014,
and to 55 percent from 2015 to present. Appendix Figure A2 provides information on the set of state-years
the PRAMS data are available for, as well as how that coincides with state policy implementation.
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To provide further evidence on the mechanisms through which the state hospital policies

impact breastfeeding outcomes, we use data on the number of International Board Certi�ed

Lactation Consultants (IBCLCs) in a given state, collected from the CDC's annual Breast-

feeding Report Card and from archived versions of the International Board of Lactation

Consultant Examiners website, for 2006-2016 and 2018.22 While IBCLC represents the only

professional certi�cation for lactation consultants, we note that there are other certi�cations

available that would satisfy the regulatory requirements (such as Certi�ed Lactation Special-

ists and Certi�ed Lactation Counselors). We focus on IBCLCs both due to data availability

and because this is the key measure that the CDC includes in their annual Breastfeeding

Report Card. We also collected data from the CDC on the percent of live births in a given

state and year that occurred at a Baby-Friendly designated facility, for the years 2007-2018.23

These data allow us to examine if hospitals are more (or less) likely to receive the Baby-

Friendly designation following state policy adoption, as well as explore the extent to which

the policy impact varies based on the prevalence of Baby-Friendly hospitals in the state at

the time of implementation.

Information on the state adoption of postpartum care regulations was obtained from the

LawAtlas Policy Surveillance Program database;24 adoption dates were identi�ed through

independent review of state statutes and state administrative codes. We graphically present

the timing of policy adoption across states in Figure 1; in Appendix Figure A1 we show how

that timing coincides with the available sample periods of our primary data sets. While there

is generally substantial variation across space and time in the adoption of these regulations,

there is some clustering of adoption in the Northeast and South, and notably only one state

in the western census region (California) ever implements a state hospital policy. In order

to address the potential concern that unobserved region-level shocks are driving both the

adoption of the policies and the observed changes in outcomes, we estimate robustness checks

that include region-by-year �xed e�ects.

22Current and historic CDC Breastfeeding Report Cards are available here: https://www.cdc.gov/
breastfeeding/data/reportcard.htm . Current year state-level counts of IBCLCs are available here:
https://iblce.org/about-iblce/current-statistics-on-worldwide-ibclcs/ . Historic counts were
retrieved from archived versions of the website, using web.archive.org

23Retrieved from https://www.cdc.gov/nccdphp/dnpao/data-trends-maps/index.html on October
13, 2020.

24http://lawatlas.org/datasets/baby-friendly-hospital-1525279705
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As previously discussed, across states there is substantial heterogeneity in the speci�c

components of the regulations. In order to capture this heterogeneity, we characterize the

relative strength of each policy as the fraction of eleven possible components (each of the ten

items corresponding to the WHO/UNICEF \Ten Steps for Successful Breastfeeding," plus

the requirement for a lactation consultant) that a given policy mandates.25 We follow the

regulatory component categorization provided by the LawAtlas database. Appendix Fig-

ure A3 details the speci�c components of each state's regulations, and the overall frequency

of each component. Only one state (New York) adopts a policy that mandates all eleven

possible categories; the median adopting state mandates two out of the eleven categories.

Ideally, we would also characterize the regulations based on the speci�c set of components

that they contain, in order to identify which policy component is most important for a�ecting

outcomes. Unfortunately, however, because states adopt these components in bundles we

are limited in our ability to separately identify the e�ects of individual components. As

the requirement to provide a lactation consultant is relatively well-identi�ed (adopted by 9

separate states, 3 of which mandate only a lactation consultant and no other components),

we do provide some suggestive evidence about the importance of this regulatory component.

4 Empirical Strategy

To identify the breastfeeding e�ects of state adoption of hospital postpartum care regu-

lations we use NIS-Child data and estimate dynamic di�erence-in-di�erences models that

rely on plausibly exogenous variation in the timing of policy adoption across states. Ad-

ditionally, given the recent econometric literature demonstrating that in empirical settings

such as ours (with staggered treatment adoption) di�erence-in-di�erences estimates may be

biased in the presence of time-varying treatment e�ects or treatment e�ect heterogeneity

25The eleven categories are as follows: required to have a breastfeeding policy that is communicated
to sta�; required to train healthcare sta� in breastfeeding support practices; required to inform patients
about breastfeeding; required to make lactation consultant available; required to help initiate breastfeeding;
required to provide mothers instruction on how to breastfeed and how to maintain lactation, even if they
are separated from infant; requirements regarding provision of non-milk food or drink to infants; required to
allow breastfeeding on demand; prohibition of provision of paci�ers/arti�cial nipples to breastfeeding infants;
required to permit rooming-in; required to provide information on/refer mothers to breastfeeding resources
and support groups.
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(Goodman-Bacon, 2020; de Chaisemartin and D'Haultf�uille, 2020a), we also provide dy-

namic treatment e�ect estimates following de Chaisemartin and D'Haultf�uille (2020b).26

Speci�cally, for our baseline event study models we estimate:

Yist = � 0 +
X

k2 K

� k
1HospitalPolicy k

st + � 2X ist + Zst + � t + � s + " ist (1)

whereYist is the outcome of interest for motheri residing in states who had an infant born

in year t. X ist is a vector of the following individual characteristics, as measured at the

time of survey: child's gender, child's race/ethnicity (Hispanic, white, Black, with other as

the excluded category), child's age (19- 23 months, 24-29 months, with 30-35 months as the

excluded category), an indicator variable for receiving WIC bene�ts, number of other children

under 18 years old living in the home (only 1 child, 2 to 3 children, with 4 or more children

as the excluded category), an indicator variable for whether the infant is the mother's �rst

born child, maternal education (less than high school, high school, some college, with college

or above as the excluded category), an indicator variable for whether the mother is over the

age of 29,27 and an indicator variable for whether the mother is married.28

HospitalPolicy k
st is a vector of indicator variables equal to one if states in year t has had

a hospital breastfeeding support regulation in e�ect fork years,K = f� � 5; :::; � 2; 0; :::; 3; �

4g, and is zero otherwise (year -1 is the omitted category), thus� k
1 represents our vector

of coe�cients of interest and captures the dynamic e�ects of the hospital postpartum care

regulations. For robustness we also estimate speci�cations in which the binary variable that

captures whether the state has any policy is replaced with a continuous variable (between

zero and one) that captures the relative strength of the policy. By estimating event study

speci�cations we are able to test for dynamic policy e�ects, as well as examine the extent to

26We do not use the de Chaisemartin and D'Haultf�uille (2020b) as our preferred baseline estimator as it
faces other empirical limitations. For example, the estimator only allows for one treatment at the group-time
level. Thus, it does not allow for estimation of di�erential treatment e�ects across sub-groups, as in our
analyses in Section 5.3 and 5.4. It is also the case in our context that for regressions with the CPS data
(Section 5.3) the bootstrap procedure is unable to account for all control variables.

27This is the most detailed maternal age information that is consistently available across NIS-Child survey
waves.

28Since in the NIS-Child all household level variables are measured at the time of survey (when the child
is 19-35 months old), we show in Appendix Table A3 that our main results are not sensitive to removing the
controls in the X vector.
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which outcomes were trending similarly in treatment and control states during the periods

prior to policy adoption. As the key identifying assumption in this di�erence-in-di�erences

model is that outcomes would have evolved similarly in states that did and did not adopt

a hospital breastfeeding policy, evidence of parallel trends during the pre-treatment period

provides signi�cant support for this assumption.

Zst is a vector of other state policies, as well as state demographic and economic charac-

teristics, which may potentially a�ect maternal behaviors and breastfeeding. Speci�cally, we

control for the following state policies: laws that encourage or require employers to provide

break time and/or private space for breastfeeding or expressing milk; laws prohibiting em-

ployer discrimination against breastfeeding employees; laws that allow breastfeeding in any

public or private location; laws that exempt breastfeeding mothers from public indecency

laws; laws that exempt breastfeeding mothers from jury duty; laws that require states to

provide paid maternity leave;29 and an indicator variable for whether or not a state has ex-

panded Medicaid.30 Information on workplace breastfeeding laws was obtained from Nguyen

and Hawkins (2013), the National Council of State Legislators (2018),31 and the United

States Department of Labor Women's Bureau (2019).32 Information on the implementation

of Medicaid expansion is from the Kaiser Family Foundation (2015). Annual state-level de-

mographic measures (fraction female; fraction Black, Hispanic, and other non-white races;

fraction of individuals with high school degrees and college or more; fraction of individuals

under 21 and between 21-64; and fraction of individuals below the federal poverty line) are

29We note that there is also state-level variation in the generosity of access to unpaid leave (beyond what is
mandated by the federal Family and Medical Leave Act of 1993) and the requirements regarding availability
of partially paid leave through Temporary Disability Insurance policies. These policies are not changing over
our sample period, however, and so are controlled for through the inclusion of state �xed e�ects.

30While the ACA was a national-level policy, the e�ects may not be absorbed by year �xed e�ects since
the requirement that all new insurance plans cover breastfeeding equipment and supplies, as well as lactation
support and counseling without cost-sharing di�erentially a�ected households with private insurance. We
do not control for this in our baseline speci�cation because in the NIS-Child insurance status is not observed
at time of birth (only at time of survey), and it is only observed for approximately 50 percent of our sample.
As a robustness check we verify that all main results are not sensitive to controlling for whether the child
is currently on Medicaid and including an interaction between post-ACA and Medicaid status. We also
estimate equations where we include the interaction between post-ACA and either maternal education �xed
e�ects or WIC receipt, as proxies for Medicaid status at time of birth. Our results are similarly robust to
the inclusion of these controls and are available upon request.

31https://www.ncsl.org/research/health/breastfeeding-state-laws.aspx . Last accessed: July
16, 2020.

32https://www.dol.gov/wb/state-protections-pregnant-nursing-text.htm . Last accessed: July
16, 2020.
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constructed from IPUMS-Current Population Survey (Flood et al., 2020); we obtain annual

state unemployment rates from the Bureau of Labor Statistics. In order to best capture the

state characteristics that would have feasibly been relevant to the breastfeeding outcomes

considered here, all variables contained in theZst vector are measured in the year in which

the child was born.

All models additionally control for a full set of state of residence and child birth year

�xed e�ects. We use sample weights as provided by NIS-Child,33 and cluster standard errors

at the state level (Bertrand et al., 2004). In the main tables we report standard di�erence-

in-di�erences estimates for all models, in which the estimated e�ect of hospital breastfeeding

policy is summarized as the single coe�cient on the indicator variableHospitalPolicyst ,

which is equal to one if states had adopted hospital postpartum care regulations by June

of the infant's birth year t and is equal to zero otherwise.

5 Results

5.1 Descriptive Statistics

Descriptive statistics for the NIS-Child sample are presented in Table 1. We provide variable

means for the full sample (column 1) and separately for individuals who lived in a state that

did versus did not adopt a hospital breastfeeding support policy during our sample period

(columns 2 and 3, respectively). Across all states and years, 76 percent of mothers ever initi-

ated breastfeeding, and 58 percent of mothers were still breastfeeding at 3 months. Beyond

3 months the rate of breastfeeding drops o� rapidly, with only 44 percent breastfeeding at

6 months, and only 22 percent meeting the American Academy of Pediatrics (AAP) rec-

ommendation of breastfeeding at 1 year. The breastfeeding initiation and duration rates

are consistently higher among mothers residing in states that adopted hospital breastfeeding

laws, relative to non-adopting states. Across most observable characteristics, mothers and

infants in adopting states look fairly similar to mothers and infants in non-adopting states.

33In 2011 NIS-Child switched from single frame landline-only sampling to dual frame sampling that
included landlines and cell phones, and in that year only both single and dual frame weights are provided.
In all reported estimates we use dual frame weights starting in 2011. None of the main results are sensitive
either to this decision or to the exclusion of weights.
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The notable exception is with regards to race/ethnicity: infants in adopting states are sub-

stantially more likely to be Hispanic or black, and are less likely to be white, than infants in

non-adopting states.

5.2 E�ects on Breastfeeding

We �rst examine the e�ects of the hospital breastfeeding policies on initiation and duration

of breastfeeding by using data from the NIS-Child and estimating the dynamic di�erence-in-

di�erences model speci�ed in equation (1). Speci�cally, we examine the e�ects of state policy

adoption on initiation of breastfeeding and on any breastfeeding when the infant is 3 months,

6 months, and 1 year of age. We focus on these measures as they are key benchmarks in the

literature.34 The results from these analyses are presented in Figure 2. In this �gure, each

graph plots the coe�cients from a separate regression in which the outcome is the variable

given in the panel header and the treatment variable is speci�ed as binary indicator for

adoption of a hospital breastfeeding policy.

Figure 2(a) shows that the implementation of a state hospital policy resulted in a signif-

icant and sustained increase in breastfeeding initiation. Furthermore, the estimated coe�-

cients in the periods prior to adoption are consistently small in magnitude and not statisti-

cally di�erent from zero. This �nding is important for two reasons, as (1) it suggests that

these policies were not endogenously adopted in response to state-level changes in breast-

feeding initiation rates, and (2) it provides support for the identifying assumption that in

the absence of policy adoption breastfeeding initiation rates would have evolved similarly be-

tween treatment and control states. For measures of breastfeeding duration we �nd similar

patterns of e�ects (Figure 2 panels b-d), with signi�cant and sustained increases following

policy adoption, and no evidence of di�erential trends during the pre-period. These �ndings

are robust to choice of treatment speci�cation: estimates from models in which treatment is

a continuous measure follow a similar pattern (see Appendix Figure A4).

34These are also key benchmarks for policymakers as demonstrated, for example, by the fact that these
are the measures used by the US Department of Health and Human Services in the Healthy People goals.
We also note that while NIS-Child includes information about exclusive breastfeeding, we do not examine
these outcomes due to a signi�cant survey question redesign in 2006 and variable coding inconsistencies in
later survey waves.
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For interpretation of e�ect magnitudes we focus on the single di�erence-in-di�erence es-

timates, which we present in Table 2. The estimates in column (1) show that the adoption of

a state hospital policy increased the probability that a mother reported initiating breastfeed-

ing by 3.8 percentage points (top panel), or by 5 percent relative to the sample mean. The

coe�cient in the bottom panel suggests that breastfeeding initiation rates would increase by

6 percentage points if a state adopted a policy that contained all 11 possible components;

for the median policy strength (2 out of 11 components), this implies a 1.1 percentage point

increase in breastfeeding initiation (0:0605� 2=11). Our estimates further show that adop-

tion of hospital breastfeeding policies increased breastfeeding at 3 months, 6 months, and at

1 year by 4.1, 2.8, and 1.2 percentage points, respectively (top panel, columns 2, 3 and 4),

although the estimated e�ect on breastfeeding at 1 year is only signi�cant in speci�cations

where the treatment variable captures the strength of the policy. Scaled by the relevant sam-

ple mean, the estimated e�ect of policy adoption on breastfeeding duration is quite stable,

ranging from 5 to 7 percent.

We next perform several additional analyses in order to test the robustness of these

results. First, we examine the sensitivity of the estimates to a number of di�erent spec-

i�cation choices, such as excluding individual and state time-varying controls, including

region-by-year �xed e�ects, and dropping always treated states. These results are pre-

sented in Appendix Table A3 and demonstrate that our results are remarkably robust across

speci�cations. Second, to address potential concerns that bias from time-varying or hetero-

geneous treatment e�ects is driving our results, we implement the estimator proposed by

de Chaisemartin and D'Haultf�uille (2020b). 35 The dynamic and placebo estimates from

these analyses are presented graphically in Appendix Figure A5 and support our primary

�nding that adoption of hospital breastfeeding support policies resulted in a robust and

sustained increase in breastfeeding.

Finally, as falsi�cation tests we estimate the extent to which state policy adoption was

associated with changes in the demographic characteristics of mothers giving birth, the

probability of receiving appropriate prenatal care, and several measures of infant health at

35Speci�cally, we use thedid multiplegt command in Stata and specify therobust dynamic option. Stan-
dard errors are clustered at the state level and computed using 200 block bootstrap replications.
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birth. Given that the state hospital policies we examine should only impact postpartum care,

changes in these other outcomes could suggest that adopting states were also experiencing

some other unobserved shocks that may a�ect outcomes during the postpartum period. To

examine this question, we re-estimate our primary di�erence-in-di�erences model using NIS-

Child and PRAMS data and specify our outcome variable to be a given observed maternal

characteristic (NIS-Child), or measure of prenatal care or infant health at birth (PRAMS).

Results for maternal characteristics are presented in Table 3 and consistently show no

statistically signi�cant relationship between the observed maternal characteristics and state

adoption of a hospital breastfeeding policy, with the exception of a marginally signi�cant

reduction in the probability of having a college degree.36 Notably, however, given the strong

education gradient in breastfeeding behavior, with college educated mothers approximately

18 percentage points more likely to initiate and 25 percentage points more likely to be

breastfeeding at 3 or 6 months relative to non-college educated mothers during our sample

period, this compositional change should bias us away from �nding increases in breastfeeding

rates. Similarly, the results from analyses examining the association between state policy

adoption and measures of prenatal care receipt and infant health at birth, presented in

Appendix Table A5, are generally small in magnitude and not statistically di�erent from

zero; only the probability of receiving any prenatal care is even marginally signi�cant, and

the estimate is actually negative. Thus, these results provide further support for the idea

that the changes in breastfeeding we observe are driven by the hospital postpartum care

policies, and not by other unobserved factors which may impact selection into motherhood

or health care received during pregnancy.

5.3 E�ects on Maternal Time Use and Employment

In our next set of analyses we examine how state adoption of hospital breastfeeding policies

impacts maternal time use and employment. There are several key reasons to expect that

these policies may alter maternal allocation of time. First, since breastfeeding is a uniquely

gendered activity (as it requires the mother to either be the one feeding the infant or to

spend time pumping), it imposes additional constraints on maternal time. Second, the need

36We also replicate these results using the PRAMS data. Estimates are presented in Appendix Table A4.
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to pump breast milk when separated from the infant may increase the relative cost of external

child care and reduce the bene�t of working outside the home. Third, it may be the case

that breastfeeding is a more time-intensive activity than formula-feeding.37

In order to investigate these e�ects, we estimate the following modi�ed version of the

dynamic di�erence-in-di�erences model presented in equation (1):

Yistmy = � 0 +
X

k2 K

� k
1HospitalPolicy k

st + � 2X isy + Zsy + � m +  y + � s + " istmy (2)

whereYistmy is the outcome of interest for motheri residing in states who had an infant born

in year t and was surveyed in monthm of year y. Given that the time use and employment

outcomes are measured contemporaneously, in this model we include calendar month of

survey (� m ) and year of survey �xed e�ects ( y) to control for seasonality and common

employment shocks across states.38 We also control for the set of state characteristics as

measured in the year of survey (as opposed to year of infant's birth), and, since we are

examining employment outcomes, we omit the state unemployment rate from theZsy vector.

All other variables are as de�ned in equation (1).

Using data from the ATUS, the �rst set of time use outcomes we examine are time

(in minutes) spent on the mutually exclusive categories of child care, formal work, unpaid

domestic work, and leisure for the sample of women with infants in their household. We also

decompose child care into two sub-categories: time spent on basic/physical child care and

time spent on educational/recreational care.39 The results from the estimation of equation

(2) are presented graphically in Figure 3. Given the small sample sizes in the ATUS, in order

to reduce noise in the estimates we report relative event time in two-year bins. Examination

of the pre-adoption estimates shows no evidence of systematic di�erential trends for the

majority of outcomes, with the exception being time spent on educational/recreational care.

37Anecdotally, breastfed infants tend to eat more frequently. Additionally, if mothers are pumping and
then the infant is being bottle fed breast milk, the time spent pumping represents an additional time cost
relative to formula feeding.

38In the appendix we verify that results are robust to the alternative inclusion of infant birth year �xed
e�ects.

39We note that breastfeeding falls under the basic/physical child care category, and is unfortunately not
able to be disaggregated from other infant care categories such as giving the child a bottle and feeding the
child.
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The single di�erence-in-di�erences coe�cients are presented in Table 4 and show that, af-

ter adoption of a hospital regulation, women with infants signi�cantly increased the amount

of time spent on primary child care and signi�cantly reduced their time spent on formal

work. When we disaggregate time spent on child care by type, we �nd a statistically sig-

ni�cant increase only for time spent on basic/physical care of the child (e.g. activities such

as feeding and bathing). There is there is no signi�cant change in time spent on educa-

tional/recreational care (e.g. activities such as reading or playing with child), however, the

event study plot suggests this result should be interpreted with caution due to di�erential

trends prior to policy adoption. Overall, the point estimates imply that, on average, adop-

tion of the hospital breastfeeding support policies increased maternal time on primary child

care by 59 minutes per day (approximately 27 percent relative to the sample mean) and de-

creased time spent on formal work by 69 minutes per day (25 percent relative to the sample

mean). These results are consistently robust across speci�cation choices, although they are

sensitive to the omission of sample weights (see Appendix Table A6).

To further characterize the impact of the hospital regulations on allocation of time we

perform several supplemental analyses. First, we re-estimate equation (2) for the ATUS

sample of all adults with an infant (i.e. the pooled sample of mothers and fathers) and for

the sample of fathers of infants (Appendix Table A7). Next, we conduct falsi�cation analyses

using the sample of mothers whose youngest child is between 2 and 18 years old (Appendix

Table A8). Overall, the results from these supplemental analyses demonstrate that the

increased maternal child care burden following policy adoption was due to an increase at

the household level in the amount of time spent on child care as well as within-household

reallocation, with fathers of infants signi�cantly decreasing their time spent on child care.

Estimated e�ects from the falsi�cation analyses using the sample of mothers without infants

are consistently small in magnitude, and only one of the six estimates (unpaid domestic

work) is signi�cantly di�erent from zero. Thus, these �ndings provide support for the idea

that the observed changes in time use for households with infants are driven by state policy

adoption, as opposed to general changes in the behavior of parents.

We next use data from the Current Population Survey (CPS) to examine the impact of

the hospital postpartum care regulations on additional margins of maternal employment.
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As previously discussed, given the stark dynamics of maternal employment during the �rst

year after birth, and in particular the existing evidence showing that the largest changes

occur during the �rst three months postpartum, in our preferred speci�cation we restrict

our sample to the sets of mothers whose infants' ages are determined to be either between 0

and 3 months or 3 and 12 months at the time of survey.40 We also verify, however, that our

results are robust to including the full set of mothers of infants.

The primary outcomes we examine in the CPS are indicator variables for current labor

force participation, current employment, any formal work in the past week, and a continuous

measure of the number of work hours reported in the past week (including reports of zero

hours). The results from these analyses are presented in Figure 4; the di�erence-in-di�erences

coe�cients are provided in Table 5. Across all outcomes examined, the event studies show

no evidence of systematic di�erential trends prior to policy adoption.41

For interpretation of magnitudes we focus on the di�erence-in-di�erences estimates in

Table 5. Panel A shows that for the pooled sample of mothers with infants that are between

either 0 and 3 months of age or 3 and 12 months of age, policy adoption signi�cantly

reduced maternal labor force participation and current employment by 1.8 percentage points.

Compared to the relevant sample means, these represent reductions of between 3.1 and 3.4

percent. If we allow the impact of the polices to vary based on the age of the infant (Panel

B), we �nd that for mothers with infants between 0 and 3 months of age, state adoption

of postpartum care regulations signi�cantly reduced maternal labor force participation and

employment by 2.4 and 2.9 percentage points, respectively. The estimated e�ect on the

probability of any work in the past week is nearly twice as large (4.7 percentage points) as

the estimated impact on employment and labor force participation, suggesting that during

the �rst 3 months after birth some mothers reduced work by leaving employment, while

40This means that, for example, an infant for which we are only able determine their age at time of survey
as being between 0 and 10 months, or 0 and 12 months, etc. is excluded from our sample.

41Dynamic and placebo estimates obtained using the de Chaisemartin and D'Haultf�uille (2020b) esti-
mator are similar and are presented in Appendix Figure A6. We again note that since this estimator does
not allow for treatment to vary within a group-time unit, for these estimates the treatment variable is an
average of the cross-cohort treatment value in a given survey year (i.e. we are unable to estimate models
at the state-survey year level that feature treatment variation at the state-birth cohort level). The boot-
strap procedure was also unable to account for the full set of control variables; thus, we omit the set of
individual-level controls from these analyses.
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others remained employed but increased their leave taking. For mothers of 0 to 3 month old

infants we also �nd a signi�cant 1.8 hour reduction in number of hours worked per week.

The estimated e�ects for mothers with 3 to 12 month old infants are consistently smaller in

magnitude and none are statistically signi�cant.42 This pattern of results is consistent with

our �ndings that the largest changes in breastfeeding occur during the �rst three months,

and also suggests that the impact of the laws on maternal employment outcomes is relatively

short-lived.

We examine the robustness of the maternal employment results to a number of speci�ca-

tion choices, such as omitting individual and state control variables, including region-by-year

�xed e�ects, using birth year and birth calendar month �xed e�ects as opposed to survey year

and survey month �xed e�ects, and dropping always treated states. These results are pre-

sented in Appendix Tables A10-A11 and show that across speci�cations both the magnitude

and signi�cance of the estimated e�ects are quite robust.

We next estimate the e�ect of the policies on employment outcomes for fathers of infants.

These results, presented in Appendix Table A12, suggest that state adoption of a hospital

breastfeeding support policy had little to no impact on paternal work. Across all outcomes

considered, the estimates are consistently very small in magnitude and none are signi�cantly

di�erent from zero. These null e�ects are consistent with our ATUS �ndings and suggest that

mothers are bearing the vast majority of the additional time costs imposed by breastfeeding.

As a falsi�cation test we estimate the e�ect of state hospital policy adoption on employ-

ment outcomes for the sample of mothers whose youngest child is between 2 and 18 years

old. Results from these falsi�cation tests are presented in Appendix Table A13 and provide

no evidence of changes in the employment of mothers without infants: the estimates are

small in magnitude and none are statistically di�erent from zero.

42We present in Appendix Table A9 results using the full sample of mothers of infants (as opposed to
limiting to the subset for which we can determine that the infants are between either 0 to 3 months or 3
to 12 months of age). These results are consistent with our main �ndings and continue to show signi�cant
reductions across the measures of employment, concentrated among the mothers of 0 to 3 month old infants.
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5.4 Heterogeneous Policy E�ects

To test for heterogeneity in the e�ects of the state hospital breastfeeding policies across dif-

ferent subpopulations of mothers, we re-estimate our baseline di�erence-in-di�erences model

and additionally include interactions between the main treatment variable (HospitalPolicyst )

and maternal characteristics. In these speci�cations we also include the interaction between

the maternal characteristic of interest and an indicator variable that captures whether a

state ever adopts a policy, in order to allow the e�ect of a given maternal characteristic to

vary between ever treated and never treated states.

We �rst examine heterogeneity in the impact of the state policy on breastfeeding out-

comes, using data from the NIS-Child. The results from these analyses are presented in

Table 6 and provide evidence of heterogeneity across di�erent races/ ethnicities (Panel A).

Speci�cally, we �nd that non-Hispanic Black mothers have signi�cantly larger changes in

breastfeeding outcomes in response to the adoption of a hospital breastfeeding policy, rel-

ative to non-Hispanic white mothers (omitted group). As non-Hispanic Black mothers are

also the least likely at baseline to initiate and sustain breastfeeding compared to the other

groups, our �ndings suggest that hospital breastfeeding laws may serve to reduce dispari-

ties across race/ethnicity in breastfeeding rates. Interestingly, we �nd limited evidence of

heterogeneous e�ects of the laws across the other maternal characteristics that we consider

(educational attainment, marital status, age, infant �rst born status, and WIC recipient

status).

We next examine heterogeneity in the impact of the policies on maternal employment

outcomes, using data from the CPS. Given the evidence that the main employment changes

occurred among mothers with infants that are 0-3 months of age (described in section 5.3

above), to simplify exposition we focus our heterogeneity analyses on this same subsample

of mothers. These results are presented in Table 7 and show that, consistent with the

breastfeeding results, the largest changes are for non-Hispanic Black mothers. We also

similarly �nd limited consistent evidence of heterogeneity in the e�ect of the policy across

the other maternal characteristics that are available in the CPS (educational attainment,

marital status, age, and number of children under age 5 in the household).
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5.5 Mechanisms

In this section we conduct a number of additional analyses in order to explore potential

mechanisms through which the regulations may have a�ected breastfeeding outcomes. First,

we use self-reported information from PRAMS regarding the type of breastfeeding-related

care women received during their postpartum hospital stay. Second, we examine the e�ect

of the regulations on the prevalence of International Board Certi�ed Lactation Consultants

(IBCLCs) and how this varied for states that required hospitals to have a lactation consultant

on sta� versus those that did not. Finally, we examine whether adoption of a state hospital

policy was associated with an increase in the probability that hospitals in the state were

designated as Baby-Friendly, and whether the impact of the policy varied with respect to

the baseline prevalence of Baby-Friendly facilities in the state.

We present in Table 8 the estimated e�ects of state hospital policy adoption on the proba-

bilities that women who initiated breastfeeding report receiving various types of breastfeeding-

related care during their immediate postpartum hospital stay. Speci�cally, we estimate the

e�ect of policy adoption on the probability of reporting each of the following: received breast-

feeding information from hospital sta�, hospital sta� helped with breastfeeding, allowed to

breastfeed infant on demand, roomed-in with the infant, given a gift pack with formula, or

connected with a breastfeeding support group prior to discharge. These results show that

after adoption of a state hospital breastfeeding policy there were signi�cant changes along 3

of the 6 dimensions of care we consider: mothers that initiated breastfeeding are more likely

to report both that they received breastfeeding information from the sta� and that they

were allowed to room-in with their infant, and they are less likely to report being given a

gift with formula before leaving the hospital. These results are consistent with the idea that

hospitals changed the care they provided to breastfeeding mothers during their immediate

postpartum stay. However, we note that since these particular survey questions are only

asked of women who initiated breastfeeding, if the marginal woman deciding to breastfeed

received di�erent postpartum hospital care even in the absence of the laws, then the changes

we observe across these outcomes may be driven by selection rather than by policy adop-

tion. For completeness, since these survey questions are asked to mothers in a limited set of
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states and years (see Appendix Figure A2), we verify that we are able to replicate our main

breastfeeding results using this same, smaller sample of states and years. We report these

estimates in Appendix Table A14 (columns 3 and 4).43

We next examine the extent to which the breastfeeding support policies resulted in a

meaningful change in exposure of women in a state to lactation consultants. Table 9 presents

the estimates from di�erence-in-di�erences models in which the outcome variables is the

natural log of the number of International Board Certi�ed Lactation Consultants in a given

state and year. The estimate in column 1 shows that policy implementation resulted in a

statistically signi�cant 24 percent increase in the number of certi�ed consultants (sample

mean: 247 consultants in a given state-year). Moreover, if we replace the single hospital

breastfeeding policy indicator with two separate indicators that capture (1) whether a state

has a requirement for a lactation consultant and (2) whether a state requires any of the other

ten potential policy components, we �nd that the signi�cant increase in lactation consultants

is observed only in the set of states that speci�cally mandate their provision (column 2).

To analyze the extent to which the lactation consultant requirement independently im-

pacts outcomes, we re-estimate our baseline di�erence-in-di�erences model using NIS-Child

data and specify the policy as above, with two indicator variables that separately capture

the presence of a lactation consultant requirement and the presence of any other require-

ments. These results, presented in Appendix Table A15, suggest that providing a lactation

consultant may be independently important for increasing the probability that mothers ini-

tiate and sustain breastfeeding during the �rst 6 months. As previously discussed, ideally

we would individually consider the role of each component of the laws, however, since states

adopt these laws in bundles, the other individual components of the laws are not separately

well identi�ed.

Finally, using data from the CDC on the percent of live births in a given state and year

that occurred at a Baby-Friendly facility, 2007-2018, we perform several analyses to examine

the extent to which the proliferation of Baby-Friendly designated facilities may explain our

�ndings. We �rst show, in Table 9 column 3, that adoption of a state hospital policy is not

43We also replicate our primary breastfeeding �ndings using all states and years of the PRAMS data, 2000-
2018. These estimates are reported in Appendix Table A14 (columns 1 and 2). and show that the adoption
of a hospital breastfeeding policy signi�cantly increases both the initiation and duration of breastfeeding.
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signi�cantly related to the percent of that state's live births occurring in a Baby-Friendly

facility. This null result supports the idea that our results are driven by the adoption of the

state-level policies, as opposed to di�erential changes in the probability of hospitals achieving

the Baby-Friendly designation. We also show that our primary breastfeeding results are

robust to controlling for this measure of the prevalence of Baby-Friendly hospitals (Appendix

Table A16 panel B).44

Although the adoption of a state hospital policy is not signi�cantly associated with

changes in the percent of births that occur at a Baby-Friendly hospital, we do expect that

the impact of the policy will vary based on the baseline prevalence of Baby-Friendly facilities

in the state. Thus, we additionally include in our speci�cation the interaction between the

state hospital policy indicator variable and the percent of births that occurred in a Baby-

Friendly facility in the year of state policy adoption. These results, presented in Appendix

Table A16 panel C, suggest that, as expected, the impact of state hospital policy adoption

on initiation and duration of breastfeeding was smaller in states that had more of their

births occurring in Baby-Friendly facilities at the time of policy adoption. Speci�cally, for

the average adopting state, which had 12.7 percent of births occurring at a Baby-Friendly

hospital in the year of policy adoption (range: 0 to 27 percent), these results imply that

the prevalence of Baby-Friendly hospitals reduced the impact of state policy adoption on

breastfeeding initiation rates by 3.2 percentage points (0:254� :127).

6 Conclusion

In this paper we provide novel evidence on the e�ects of state hospital postpartum care

regulations on breastfeeding and maternal time allocation. We �rst document that these

policies were successful at achieving their intended goal: following adoption, mothers are

signi�cantly more likely to initiate and sustain breastfeeding. This �nding is robust across

di�erent speci�cations of the treatment variable and across di�erent data sets, and we show

that it is not driven by di�erential selection into motherhood. Moreover, we �nd that these

44For completeness, since these data are only available starting in 2007 we replicate our main breastfeeding
results for the shorter sample period. These results are presented in Appendix Table A16 panel A.
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hospital regulations may be e�ective at reducing disparities in breastfeeding across races and

ethnicities: non-Hispanic Black mothers are least likely to breastfeed at baseline, and also

the most responsive to the policy.

Speci�cally, we �nd that the adoption of state hospital breastfeeding policies signi�cantly

increased breastfeeding initiation by 3.8 percentage points and increased the probability

of any breastfeeding at 3 and 6 months by 4.1 and 2.8 percentage points, respectively.

These results suggest that the adoption of the hospital breastfeeding regulations explains

a large portion of the overall observed increase in breastfeeding that has occurred over the

past several decades in the United States. In particular, for the states that adopted the

hospital regulations of interest, during our sample period their breastfeeding initiation rates

increased by approximately 10.5 percentage points (from 73.0 to 83.5 percent) and rates of

breastfeeding at 3 and 6 months after birth each increased by approximately 16.5 percentage

points (from 53.5 to 70.1 percent, and from 39 to 55.4 percent, respectively). Scaling our

estimated e�ects by the observed change in breastfeeding rates in the adopting states, we

�nd that the adoption of the hospital regulations accounts for approximately 36 percent of

the observed increase in breastfeeding initiation rates (3.8/10.5), and between 17 and 25

percent of the observed increase in rates of breastfeeding at 3 and 6 months.

Our estimates further imply that these hospital breastfeeding policies translate into mean-

ingful changes in the number of infants that were breastfed. Multiplying our estimated e�ects

by the number of infants born in the set of newly adopting states in the last year of our

sample period (nearly 1.4 million births) suggests that, as a result of the policy, in that

year approximately 53,171 additional infants were breastfed at birth, 57,369 additional were

breastfed at 3 months, and 39,179 additional were breastfed at 6 months. Notably, the

breastfeeding measures we examine capture only theextensivemargin of breastfeeding at

di�erent points in time. We also expect that these hospital policies impacted theintensity of

breastfeeding among mothers who were not on the margin with regards to any breastfeeding.

Therefore, these estimated changes likely underestimate the number of women who altered

their breastfeeding behavior in response to the policy.

Our results also show that these policies substantially impacted maternal time allocation.

After adoption of a state hospital regulation supporting breastfeeding, mothers spend more
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time on child care and less time on formal work. We �nd an overall increase in time spent

on child care at the household level, as well as evidence of a compensating reduction in time

spent on child care by fathers of infants. Thus, these results are consistent with the idea

that breastfeeding imposes additional constraints on maternal time and alters the relative

costs of external childcare. Notably, while women report returning to work as a signi�cant

obstacle to breastfeeding (CDC, 2019b), we are the �rst to provide evidence that policies

aimed to increase breastfeeding may decrease maternal time spent on formal work.

We also �nd evidence suggesting that women signi�cantly adjusted their employment

along a number of margins in response to state adoption of hospital breastfeeding policies.

Overall, we �nd a 1.8 percentage point reduction in both the probability of current labor

force participation and employment among women with infants. Scaling these estimated

e�ect sizes by the same cohort of infants in newly adopting states as above, this trans-

lates to between 25,000 and 26,600 more women withdrawing from either the labor force or

employment as a result of the hospital breastfeeding policies.

Existing evidence suggests that these reductions in post-birth maternal employment

translate into meaningful reductions in wages and income in the long-run. For example,

Kuka and Shenhav (2020) leverage a change in work incentives for single mothers at �rst

birth due to an expansion of the Earned Income Tax Credit (EITC) and estimate that moth-

ers who accumulated an additional 0.5 to 0.6 years of work experience due to returning to

work sooner post-birth have on average 6 percent higher earnings in the long-run (10 to 19

years after birth). Overall, their calculations suggest that these higher earnings translate to

a total of approximately $37,000 ($2016) of additional labor income over the two decades

after birth. If we assume a similar impact in our context and scale this estimate by the

25,000 additional women withdrawing from the labor force each year as a result of state

policy adoption, this translates to nearly $925 million in forgone lifetime earnings for these

women.

Given that existing causal evidence shows limited bene�ts to infants' health from breast-

feeding, these forgone earnings due to delayed post-birth return to work likely exceed ex-

pected infant health bene�ts. In particular, our estimates suggest that state adoption of

hospital breastfeeding support policies translates into approximately 6,374 fewer gastroin-
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testinal infections and 4,664 fewer cases of atopic eczema per year (Kramer et al., 2001).45

Combined with estimated costs of these diseases (including indirect costs for time spent

visiting the doctor), this further translates to nearly $27.8 million in averted costs (Bartick

et al., 2017; Bickers et al., 2006). While this estimate is sizable in absolute magnitude and

does not include other potential bene�ts from breastfeeding (e.g. reduction in expenditure

on formula, or utility for the infant or mother), 46 it is notable that these infant health ben-

e�ts are only approximately 3% of the size of the estimated long-run reduction in maternal

earnings.

Overall, our work shows that hospital postpartum care regulations supporting breastfeed-

ing are e�ective at increasing breastfeeding as intended. We also �nd, however, that they

substantially impact maternal time allocation and employment. Although there is causal

evidence that breastfeeding improves infant health, the long-run earnings cost of maternal

withdrawal from the labor force likely exceeds these bene�ts. In the future, more work should

be done to understand the persistence of the e�ects we identify, as well as the impact of these

policies on other complementary maternal behaviors and parental investments in the child.

Future research can also use the variation in adoption of these regulations to expand the

existing research connecting breastfeeding to positive infant and maternal health outcomes

in a causal framework.

45For these calculations, we referenced the �ndings of the PROBIT randomized control trial, as reported
in Kramer et al. (2001), and estimated the treatment e�ect of increased breastfeeding on gastrointestinal
infection and eczema incidence by scaling the treatment-control di�erence in incidence by the treatment-
control di�erence in breastfeeding rates at 3 months. This calculation implies that breastfeeding for 3 months
reduces the probability of a gastrointestinal tract infection by 11 percentage points (4.1/36.9) and of atopic
eczema by 8 percentage points (3/36.9).

46These additional bene�ts are likely small relative to the estimated long-run reduction in maternal
earnings. For example, Fornasaro-Donahue et al. (2014) estimate the cost of formula for the �rst four months
to be approximately $970; scaled by the number of infants newly breastfeeding at 3 months this represents a
cost savings of approximately $55.6 million per year, or 6% of the size of the estimated long-run impact on
maternal earnings. Changes in individual utility from breastfeeding are harder to quantify, although existing
evidence from the PROBIT breastfeeding RCT shows no e�ect on child behavior or emotions, as measured
by both mothers and teachers at age 6.5 years, or on measures of mother satisfaction with the relationship
with their child (Kramer et al., 2008). Additionally, Baker and Milligan (2010, 2008) show that following
a Canadian maternity leave reform that signi�cantly increased both breastfeeding and the amount of child
care provided by mothers, measures of child temperament (e.g. di�culty of calming the child, how often
irritable) at ages 0 or 1 year werenegatively impacted.
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Figures

Figure 1: Timing of Adoption of State Hospital Breastfeeding Policies
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Figure 2: Event Study Estimates of the E�ect of Hospital Breastfeeding Support
Policies on Breastfeeding Outcomes, NIS-Child, 2003-2017

(a) Ever initiated breastfeeding (b) Breastfeeding at 3 months

(c) Breastfeeding at 6 months (d) Breastfeeding at 1 year

Note: Each �gure presents the estimates from a separate regression, in which the outcome variable is as
speci�ed in the panel label and the treatment variable is a binary indicator capturing if the state ever
adopted a state hospital breastfeeding support policy. Regressions include birth year �xed e�ects, state
�xed e�ects, and the vector of individual and state characteristics (see text). All regressions are weighted
by NIS-Child sample weights; standard errors are clustered at the state level. The x-axis measures event
time relative to when a state adopts a hospital breastfeeding support policy; coe�cients are relative to the
excluded period of the year prior to policy adoption. Dashed lines represent the 95% con�dence intervals.
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