HEALTH INSURANCE, FERTILITY, AND THE WANTEDNESS
OF PREGNANCIES: EVIDENCE FROM MASSACHUSETTS
MARIA APOSTOLOVA-MIHAYLOVA and AARON YELOWITZ∗

Health insurance reform in Massachusetts lowered the cost of both pregnancy (by
increased coverage of pregnancy-related medical events) and pregnancy prevention (by
increasing access to reliable contraception). We empirically examine fertility responses
and find no overall effect from increased coverage due to the Massachusetts reform.
This finding, however, masks substantial heterogeneity. For married women aged 20 to
34—with high latent fertility and pregnancy wantedness—fertility increased by approximately 1%. For unmarried women in the same age range—for whom pregnancies are
typically unwanted—fertility declined by 8%. (JEL I13, I18, J13)
I.

its new health care law affected health coverage,
outcomes, costs, and other critical issues. Given
that the Massachusetts legislation served as a
model for the design of the ACA, the answers to
these questions have broader implications at the
national level.
It has been shown that coverage rates
increased and out-of-pocket costs from expensive
medical events (like pregnancy) decreased due
to the Massachusetts reform (Long, Stockley,
and Yemane 2009).2 Thus, the reduced cost of
pregnancy may have incentivized women of
childbearing age who were previously uninsured
to plan and carry out a pregnancy. In addition
to lowering the out-of-pocket costs of having a
baby, the Massachusetts law also lowered the
costs of preventing a pregnancy by increasing
access to reliable contraception and family planning services. As a result, women who did not
want to get pregnant might have increased their
use of reliable birth control and thus decreased
their fertility rates.

INTRODUCTION

Although the Patient Protection and Affordable Care Act (ACA) of 2010 is the first
successful attempt in the United States to
provide near-universal health insurance coverage at the national level, similar policies have
been implemented at state and local levels in
prior years.1 Among these regional reforms, the
Massachusetts health care law of 2006—which
includes an individual mandate requiring all state
residents to obtain health insurance—is the most
prominent. Over the years, researchers have used
the Massachusetts experience to determine how
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2. Birth-related expenses in the United States ranged
from $2,227 to $23,111 in 2010 (Childbirth Connection
2015).

ABBREVIATIONS
ACA: Affordable Care Act
ACS: American Community Survey
CDC: Centers for Disease Control and Prevention
CPS: Current Population Survey
DD: Difference-in-Differences
FPL: Federal Poverty Line
PUMS: Public Use Microdata Sample

1. Maine, Vermont, and San Francisco enacted reforms
in 2003, 2006, and 2007, respectively. Massachusetts enacted
the “Act Providing Access to Affordable, Quality, Accountable Health Care” in 2006 (for a complete timeline of the
reform, see Table 1 and Appendix S1, Supporting Information). The first three reforms relied on subsidies for purchasing health insurance, while the Massachusetts law also
included more far-reaching provisions.
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TABLE 1
Implementation Timeline for the Massachusetts Health Care Reform
April 2006
July 2006
October 2006
January 2007
March 2007
May 2007
July 1, 2007
January 2008

• Health Care Reform legislation passed
• Federal Government approves Medicaid waiver for health care reform
• Plan Type I for Commonwealth Care open for enrollment (for residents at 100% of FPL)
• Plan Types II, III, and IV for Commonwealth Care open for enrollment (for residents between 100%
and 300% of FPL)
• Deadline for Connector Board to set minimum “creditable” coverage standards
• Commonwealth Choice plans become available (individuals and small businesses can buy insurance)
• Individual mandate to purchase health insurance becomes effective
• Deadline for employers to provide health insurance to full-time employees
• Deadline for individual and small-group insurance markets to merge
• Individual mandate penalty becomes effective: 50% of premium per month if uninsured

Source: The Henry J. Kaiser Family Foundation (2007).

In this paper, we use the exogenous changes
generated by Massachusetts’ health care reform
to identify the effect of insurance coverage
on fertility. We rely on the American Community Survey (ACS), which explicitly asks
questions on fertility. Straightforward differencein-differences estimates reveal no substantive
change in fertility. Since baseline insurance
coverage rates varied based on socioeconomic
characteristics (rather than just by state and
year), we further parameterize the changes in
insurance coverage. Even with this parameterized specification, we do not find an effect on
realized fertility when we examine all women or
stratify the sample by age alone. Our key finding
emerges when we stratify by both age and marital
status: insurance coverage increased fertility for
married women aged 20–34 by roughly 1% and
decreased fertility for unmarried women of the
same age by 8%. These opposite-signed results
are consistent with different degrees of pregnancy
wantedness and different behavioral responses
to insurance coverage. These effects cancel out
in the aggregate. Fertility for teenagers and older
women did not change, which is unsurprising
because teenagers experienced small gains in
insurance coverage (hence, identification is more
difficult) and older women have low fertility
rates (hence, there is a heterogeneous behavioral
response). The results are fairly robust to the
inclusion of different sets of control variables
and a variety of specification checks.
We also examine and confirm some of the
underlying assumptions regarding pregnancy
wantedness, physician access, and contraceptive use—all necessary conditions for finding
opposite-signed fertility effects. Unlike the
fertility results, where we exploit the quasiexperiment of the Massachusetts reform, our
analysis cannot establish causality and is thus

inherently more speculative due to limited data.
Nonetheless, the correlations are consistent with
our explanation of fertility patterns, and the
overall magnitudes mirror the fertility findings.
II.

LITERATURE REVIEW

This paper contributes to a literature evaluating the Massachusetts health care reform, in
which insurance coverage and health care utilization are two principal outcomes.3 Our study
is the first to examine fertility behavior in this
setting. Moreover, unlike existing studies evaluating the fertility effect of insurance mandates,
we recognize that marital status (which is broadly
consistent with pregnancy wantedness) may differentially affect individuals’ responses to newly
found health insurance and test this hypothesis in
the context of the Massachusetts health reform.
Several studies examine the effect of the Massachusetts reform on insurance coverage (i.e.,
Long, Stockley, and Yemane 2009). There is consensus that coverage rates increased, although
there is disagreement on the magnitude.4 The
gains in health insurance coverage varied with
socioeconomic characteristics because of heterogeneous baseline coverage: effects were
large among young and low-income adults
while modest for older and wealthier individuals
(Niedzwiecki 2014). The reform caused little
change in coverage for children and teenagers
3. Other outcomes include health (Courtemanche and
Zapata 2014), insurance crowd-out (Yelowitz and Cannon
2010), labor markets (Kolstad and Kowalski 2016), and
adverse selection (Hackmann, Kolstad, and Kowalski 2012).
4. Official estimates for the uninsured rate in Massachusetts in 2008 were 2.6%, but Yelowitz and Cannon
(2010) find that uninsured rates are underreported because the
reform incentivizes people to hide their true status if they are
uninsured.
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because they were already overwhelmingly eligible under a parent’s plan or through Medicaid
(Long, Stockley, and Yemane 2009). The reform
also affected health care utilization and increased
efficiency: the use of preventive health care
services increased (Kolstad and Kowalski 2012)
and the use of emergency rooms fell (Miller
2012).5
Most work focusing on fertility-related moral
hazard effects examines Medicaid expansions
from the 1980s and 1990s and largely finds a
heterogeneous response based on demographics. Several studies find different responses by
white women (Yelowitz 1994) and typically no
population-wide effect (DeLeire, Lopoo, and
Simon 2011). Some also find racial differences
in terms of abortion rates (Zavodny and Bitler
2010). Insurance coverage mandates have also
been found to increase the utilization and outcomes of infertility treatments but these results
are restricted to older women (Bitler and Schmidt
2012).
The increased availability of health insurance
also lowers the individual’s cost of preventing
pregnancy, because almost all health plans cover
contraception (and some plans cover abortion).
The publicly subsidized “Commonwealth Care”
plan in Massachusetts covers a full range of family planning services, including abortion care.
Dennis et al. (2012) found that, after the reform,
access to affordable contraception improved for
low-income women even though they faced new
challenges in navigating the system. By providing particular subgroups with a source of entry
into the formal health care system, family planning community centers helped overcome such
navigation obstacles (Gold 2009).
Noting that Medicaid has covered contraception since 1972, Kearney and Levine (2009)
examined the impact of Medicaid eligibility
for family planning services on birth rates and
contraceptive use among different demographic
groups. They find the largest effects among
20- to 24-year-old women, where birth rates
declined by up to 5.1 percentage points (almost
15%) due to higher contraceptive use. Moreover,
many studies have shown significant disparities
in unintended pregnancies not only by age but
also by marital status, education, and income
(Finer and Zolna 2011). This literature provides
motivation for analyzing fertility responses
separately by demographic group because
5. Niedzwiecki (2014) finds an overall increase in emergency room visits, however.
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latent fertility (the propensity of a woman to
give birth) and pregnancy wantedness vary by
sociodemographic characteristics.
III.

PREDICTED EFFECTS OF EXPANDING HEALTH
INSURANCE COVERAGE ON FERTILITY

To predict the effects of health insurance
reform on pregnancy, we have to account for
several other elements, such as latent fertility
(proxied by age) and wantedness of children
(proxied by marital status), which factor into
the decision to have a baby. Our hypothesis is
that, all else equal, expanding insurance coverage will decrease the fertility of single women
(unwanted pregnancies) due to better access to
reliable contraception, while increasing the fertility of married women (wanted pregnancies)
due to lowering the out-of-pocket cost of pregnancy. In addition, as health insurance becomes
more widely available, births by younger women
should increase more than those by older women
due to the former group’s higher latent fertility rates.
The insurance coverage gains in Massachusetts (relative to the rest of New England)
after the reform varied by family income: some
groups experienced minimal gains in insurance
(such as relatively affluent women who were
often covered by private insurance), while others
experienced much larger gains (such as poor
and “near-poor” women). Larger gains in coverage should lead to larger fertility responses
within each age-marital status cell (Figure 1).
A woman who is young, single (married), and
near-poor, would experience larger relative gains
in insurance coverage and would be relatively
less (more) likely to have a baby after the reform
than her more affluent counterpart.6
IV. DATA DESCRIPTION: ACS, CURRENT
POPULATION SURVEY (CPS), AND VITAL STATISTICS

Our primary data source is the Census
Bureau’s 1-year sample of the ACS Public
Use Microdata Sample (PUMS) for the years
2003–2011 (excluding 2007). Starting with the
2005 PUMS, approximately 1% of all households
6. It is also important to mention the interaction of
age and marital status. One would expect that the fertility
responses for older women—regardless of whether pregnancies were wanted or insurance gains were large—would be
much smaller due to lower latent fertility. For teenagers, one
might expect smaller fertility responses as well because the
insurance gains were typically much smaller.
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FIGURE 1
Expected Fertility Effects by Age, Marital
Status, and Gains in Insurance Coverage

TABLE 2
Comparison of Fertility Reports versus Infants
on Household Roster
Is There an Infant
on Household Roster?

All years
2011
2010
2009
2008
2006
2005
2004
2003

Is a Birth
Reported?

Conditional on
Reporting
a Birth in
Last 12
Months (%)

Conditional
on Not
Reporting
Birth in
Last 12
Months (%)

Conditional
on Having
an Infant on
Household
Roster (%)

81.14
78.52
80.17
80.73
80.60
82.49
82.82
83.83
82.08

0.21
0.18
0.18
0.17
0.19
0.24
0.26
0.27
0.30

92.24
92.26
92.89
93.74
93.28
91.56
91.26
90.93
89.81

Notes: Sample drawn from the 2003–2011 ACS. Households reporting a birth include all households where any
woman aged 15–44 answered yes to the ACS fertility question: “Has this person given birth to any children in the past
12 months?” Otherwise, the household is classified as not
having a birth. Tabulations include households only if the
youngest householder’s age is not imputed. All households
in the United States are used in tabulations. Tabulations are
unweighted. Source of questions: Q.24 (2011 Survey Instrument) (asked of women of childbearing age). Similar question
on other surveys.

in the United States were surveyed (in 2003 and
2004, the samples are approximately 40% the
size of subsequent years), which allows us to
examine the fertility responses in Massachusetts
relative to other New England states for narrow demographic groups, for which we can
more accurately characterize the wantedness
of pregnancies and latent fertility. Unlike most
household surveys, respondents are required by
law to participate in the ACS.7
Relevant for our purposes, the ACS directly
asks fertility questions for each woman of
childbearing age. Specifically, the survey asks,
“Has this person given birth to any children
in the past 12 months?” Other datasets do not
directly ask about fertility; instead, one might

impute fertility from the presence of an infant
on the household roster. Such an imputation
strategy would encounter difficulty in assigning
a given infant to a given mother if there was
more than one woman of childbearing age in
the household. Perhaps more importantly, the
ACS reveals that many infants are not living with
their mothers (Table 2). While this nonpresence
can be attributed in large part to socioeconomic circumstances, some of it simply reflects
confusion about the wording of the survey
question.8 Nonetheless, an important difference
exists between births and the presence of very
young children.
In Table 3, we show that the modest disconnect between reported births and presence
of infants is related to socioeconomic circumstances. The outcome of interest is whether an
infant (defined as age zero) is missing on the
household roster, conditional on a birth being
reported in the household. Unmarried, nonwhite,

7. See Title 13, United States Code, Sections 141, 193,
and 221. The decennial Census is a notable exception in that
it is mandatory.

8. If a household misinterpreted “the last 12 months” with
“the last year” or “the last calendar year,” they might report a
1-year-old as a birth.
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TABLE 3
Baby Not Present (in Households with Woman
Reporting Birth)
Age 20–24
Age 25–29
Age 30–34
Age 35–39
Age 40–44
Married
Income 150%–250% FPL
Income 250%–300% FPL
Income 300% + FPL
White
High school dropout
High school graduate
Nonmover
Military service
Noncitizen
R2

−0.0074 (0.0068)
−0.0052 (0.0088)
0.0119 (0.0089)
0.0566*** (0.0113)
0.2376*** (0.0156)
−0.0886*** (0.0027)
0.0367*** (0.0025)
0.0425*** (0.0031)
0.0565*** (0.0031)
−0.081*** (0.004)
0.1195*** (0.0039)
0.0718*** (0.0026)
0.0018 (0.0024)
−0.0104** (0.0053)
0.0056 (0.0039)
0.0524

Notes: Sample drawn from the 2003–2011 ACS. Standard errors in parentheses. Sample is based on 242,006
women aged 15–44 giving birth in the past year in the United
States and is limited to households in which exactly one
woman indicated she had given birth that year. “Baby not present” refers to a household that does not have a zero-year-old.
Households were excluded if the youngest member’s age was
imputed. In addition to the variables shown above, specifications include state fixed effects and year fixed effects. Omitted
categories include age 15–19, unmarried, income 0%–150%
FPL, nonwhite, college graduate, mover, nonmilitary,
and citizen.
***Significant at 1% level; **significant at 5% level.

and less-educated women are far more likely to
not have a baby present in the household. This
may be unsurprising if the father lives in a separate household or if members of the extended
family, such as grandparents, typically take care
of the child. More surprisingly, the likelihood of
missing infants increases sharply with age. These
age results should be interpreted differently than
the socioeconomic results, however. Fertility is
quite low among these age groups and many of
the affirmative responses to the fertility question
could be related to infant mortality, miscarriage,
stillbirth (more likely for older women), or to
reporting errors. Given this possibility, we break
out our empirical analysis by age group. Another
surprising result relates to income. Those with
higher levels of income also are more likely to
not report a child on the household roster. It is
possible—much like the intuition for the coefficients on older age—that this reflects some
sort of measurement error. However, it is more
difficult to say this conclusively with income than
it is with age.
The ACS has one unfortunate drawback: it
did not start asking questions on health insurance
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until 2008, which is the beginning of the “post”
period. We rely, instead, on the Current Population Survey (CPS) to derive insurance rates,
and append these rates to each woman in
the ACS sample. Using the 2004–2012 CPS
March Supplements, which cover calendar years
2003–2011 (excluding 2007), we compute coverage rates for women by demographic category,
region, and time.9 Our demographic categories
are based on six age groups (15–19, 20–24,
25–29, 30–34, 35–39, and 40–44), four income
groups (<150% of the Federal Poverty Line
or FPL, 150%–250% FPL, 250%–300% FPL,
>300% FPL), and two marital statuses (married
and unmarried). For each demographic group,
we create coverage rates for two regions (Massachusetts and the rest of New England, which
combines Connecticut, Vermont, Maine, Rhode
Island, and New Hampshire) and two periods
(the “before” period including calendar years
2003–2006 and the “after” period including
calendar years 2008–2011).10 The total number
of groups is therefore 192 (6 ages × 4 incomes
× 2 marital statuses × 2 regions × 2 periods). A
woman is defined as “uninsured” if she is not
covered by private health insurance, Medicare,
Medicaid, or CHAMPUS/Tricare military health
insurance. The insurance coverage rate is then
the ratio of the number of insured women in each
cell to the total number of women in the cell.
Our specification includes raw, unconditional
estimates of the percentage uninsured, which
we compute for each of the 48 demographic
categories for four region/time periods. Our
motivation for doing so follows three recent
studies that adopt the “universal coverage”
approach (Courtemanche et al. 2017; Finkelstein
2007; Miller 2012). In contrast, in the Medicaid
9. It is thought that CPS answers to health insurance
questions are a blend of current coverage and coverage in
the previous year. Swartz (1986) argues that CPS respondents
ignore the precise wording of the health insurance questions,
and instead answer the question as if it referred to coverage
as of the survey date.
10. We follow the existing literature in treating 2006 as a
“before” year because the earliest provisions went into effect
in October 2006. See Hackmann, Kolstad, and Kowalski
(2012) who use annual data. Given the time horizon for
pregnancy, and the wording of the question in the ACS, the
vast majority of pregnancies in this year would have been
prior to the reform. In addition, the ACS respondents take the
survey throughout the year (and it is not possible for us to
identify the date when the survey was answered). Virtually all
studies classify 2007—midway through which the individual
mandate was implemented—as a transition year. We exclude
the transition year of 2007 when the reform was being phased
in, because our interest lies in the effects of the fully phased-in
reform; thus we focus on 2008 onward as the “after” period.
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FIGURE 2
Insurance Coverage Rates by Age Group: (A)
Massachusetts versus Rest of New England,
2003–2006; (B) Massachusetts versus Rest of
New England, 2008–2011; (C): Changes in
Coverage Rates.
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Massachusetts

40-44
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literature, eligibility expansions do not get to universal coverage (due to means-testing and lack
of an individual mandate) and different states
often simultaneously change their programs to
different degrees. Hence, authors typically create
a “simulated” eligibility measure (Gruber and
Yelowitz 1999) to help characterize the “bite” of
the eligibility rules.
Insurance coverage rates were highest among
teenagers (15- to 19-year-olds) and older women
(aged 35–44) both in Massachusetts and the
rest of New England in 2003–2006 (Figure 2A).
This is expected because teenagers are typically
covered under their parents’ health insurance
plan or Medicaid and older adults are more likely
to be insured due to improved economic circumstances. The age groups with lowest coverage
rates were 20- to 24- and 25- to 29-year-olds
because young adults leaving college were often
no longer covered on a parent’s plan and less
likely to have a job that provides health insurance
coverage. The gains in insurance coverage in
Massachusetts following the reform, therefore,
were most pronounced for these age groups
(Figures 2B and 2C). The changes among teens
and older adults were quite modest in comparison. In contrast to Massachusetts, the rest of
New England experienced relatively small gains
and even reductions in coverage rates for some
age groups.
Figure 3 shows that coverage rates are higher
for married women than unmarried women,
because of the availability of spousal health
insurance coverage (Bernstein et al. 2008). Massachusetts’ reform had an equalizing effect for
unmarried women: insurance coverage increased
by almost 8 percentage points. Figure 4 illustrates the changes in coverage rates by income.
Insurance coverage was initially highest for
women with incomes 300% of FPL or more,
and the coverage gains were very small. They
were also somewhat limited for women with
incomes less than 150% of FPL because many
had health insurance through Medicaid (Sommers et al. 2012). In contrast, the group with
incomes between 150% and 299% of FPL saw
large increases in insurance coverage.
Finally, although women aged between 15 and
44 are often categorized as being of childbearing
age, birth rates vary tremendously by age group.
Older women in the sample are more likely to
have reached their desired number of children
and, as such, one may not expect the same
fertility response to insurance coverage that
younger women would demonstrate. Figure 5A
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93

98
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40-44
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64

30-34
25-29
20-24
15-19
-5

0

5
10
Change in insured rate

15

illustrates wide variations in the propensity
for having a baby, with women aged 20–34
being most likely to give birth.11 Birth rates
among married women are significantly higher
11. We calculate the propensity of a woman to give birth
using the Centers for Disease Control and Prevention’s (CDC)
Vital Statistics data and the ACS, both from 2003. We divide
the number of births from women by demographic cell from
the Vital Statistics by the total number of women in the United
States within this same cell from the ACS.
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FIGURE 3
Insurance Coverage Rates by Marital Status:
(A) Massachusetts versus Rest of New England,
2003–2006; (B) Massachusetts versus Rest of
New England, 2008–2011; (C): Changes in
Coverage Rates.
A

FIGURE 4
Insurance Coverage Rates by Income Group:
(A) Massachusetts versus Rest of New England,
2003–2006; (B) Massachusetts versus Rest of
New England, 2008–2011; (C): Changes in
Coverage Rates.
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for each age group than for unmarried women
(Figure 5B). These fertility rates provide strong
motivation for stratifying the sample, both by
age alone and by age and marital status.
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Change in insured rate

15

20

model:
(1)
BIRTHijt = β0 + β1 MASSj ∗ POSTt + β2 Xijt
+ β3 BTRij + β4 URijt + δjd + δt + εijt

V.

EMPIRICAL FRAMEWORK AND RESULTS

A. Empirical Framework
As is well recognized, the Massachusetts
reform creates a quasi-experiment to evaluate the
impact of expanding health insurance coverage.
The natural starting point for our examination
of fertility is a difference-in-differences (DD)
estimator estimated from a linear probability

where BIRTHijt is a dummy variable equal to one
if woman i in state j at time period t had a child
in the past 12 months. The variables MASSj and
POSTt are dummy variables if the woman lives
in Massachusetts or is in the post reform period,
respectively. The vector X ijt includes controls
for the woman’s education, whether the woman
has changed residence in the past year, whether
she has served in the military, race/ethnicity, and
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FIGURE 5
Fertility Rates: (A) Fertility Rates by Age,
2003; (B) Fertility Rates by Age/Marital Status,
2003.

FIGURE 6
Differential Preexisting, Preprogram Trends in
Fertility Rates?: (A) Married Women in ACS,
Aged 20–34; (B) Single Women in ACS, Aged
20–34.

A

A

0.14

0.23

0.12
0.10

0.22

0.08

0.21
0.06
0.04

0.2

0.02

0.19

15-19

20-24

25-29
30-34
Age Group

35-39

40-44

0.18
2003

B

2004

2005

2006

Married, New England
Married

0.35

2008

2009

2010

2011

Married, Massachusetts

Single

B

0.30

0.08

0.25

0.07

0.20
0.15

0.06

0.10
0.05

0.05

15-19

20-24

25-29
30-34
Age Group

35-39

40-44

0.04
0.03
2003

2004

2005

2006

Single, New England

whether she is a non-U.S. citizen. We include preexisting trends in fertility, BTRij , similar to the
approach taken by Chakrabarti and Roy (2016).
Figure 6 illustrates fertility rates for married and
single women, aged 20–34, and there appear to
be some differences prior to the health insurance reform. We also include the age-specific
unemployment rate for women in each stateyear cell, URijt , created from the ACS; transitory
changes in wages can affect the timing of fertility (Dehejia and Lleras-Muney 2004). We also
include fixed effects for demographic group interacted with state (δjd ) as well as year fixed effects
(δt ). The coefficient estimate on β1 is then interpreted as the DD estimator. Standard errors are
clustered at the state level.
Although transparent, there are reasons to go
beyond the specification in Equation (1). Most
importantly, although the near-universal health
reform in Massachusetts leveled coverage rates
across groups, there were very different gains
based on a woman’s initial socioeconomic circumstances. Thus, we create a parameterized version of Equation (1) by attaching to each woman
the insurance coverage rate based on her region
(Massachusetts or the rest of New England),

2008

2009

2010

2011

Single, Massachusetts

time period, and demographic group.12,13 Thus,
Equation (2), which forms our baseline specification of insurance gains on fertility, is:
(2) BIRTHidjt = β0 + β1 INSUREDdrt + β2 Xijt
+ β3 BTRij + β4 URijt
+ δjd + δt + εijt
12. Similar methods for constructing a policy variable are
consistently used by the literature examining the effect of
Medicaid expansions on various outcomes. This measure is
typically the fraction of the population eligible for Medicaid
(DeLeire, Lopoo, and Simon 2011; Zavodny and Bitler 2010).
13. There are two reasons why we do not stratify the sample by education groupings. First, Massachusetts’ health care
reform explicitly gave different subsidies based on a person’s
income, and our income groupings for the INSURED variable are guided by those statutory rules. Although educational
groups are correlated with income, breaking out groups in
such a way does not capture the nonlinearities in the program
rules. Second, with the focus on women of childbearing age,
and with key findings for those aged 20–34, an important concern in using education is that for many it reflects unfinished
schooling. It is also likely that the recession affected schooling
decisions and duration (Messer and Wolter 2010).
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where INSUREDdrt is the fraction of demographic group d covered in region r in period t.
The other variables are defined as before (and use
state rather than regional definitions). The estimate of the impact of insurance coverage, β1 ,
is identified from how Massachusetts’ changing
health insurance landscape over time interacted
with different demographic groups. Since the
identification of the insurance effect comes from
the interaction of state, time, and demographics, we present further specifications that show
the conclusions are relatively robust to including
finer sets of controls.
One key drawback to Equation (1) is that
such a specification imposes an equal marginal
impact on fertility for gains in insurance coverage. There are clearly reasons to think this
should not be the case. Older women are likely
to have reached their desired number of children; as a consequence, one might not expect
much impact on fertility for them. Moreover,
gains in insurance coverage not only reduce
the cost of having a baby, but also reduce the
cost of preventing or aborting a pregnancy.
One would expect that pregnancies are much
more likely to be unwanted for single women,
and wanted for married women. Thus, the estimate from Equation (1) above could combine
both positive and negative fertility responses.
As a consequence, in addition to examining
the full sample, we separately stratify by age
group, and also age group and marital status. In both Equations (1) and (2), we include
women with incomes above 300% of the FPL.
While they had very little gain in insurance
coverage due to the reform, they serve as
a control group for other factors that might
affect fertility and may be correlated with the
rollout of the health insurance reform. This
may explain the different findings between the
two specifications. For example, the rollout
of emergency contraception (“Plan B”) was
occurring during this period, and could have
spread faster in Massachusetts relative to the
rest of New England (and perhaps differently by
demographic category).
B. Basic Results
The full sample consists of 507,000 women
aged 15–44 in Massachusetts and surrounding
states. Summary statistics are shown in Table 4
for relevant subgroups while Table S1 presents
summary statistics for the full sample. We
observe significant fertility differences by marital status where up to 20% of married women
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aged 20–34 reported having a baby, which
is between three and four times the rate of
unmarried women in the same age group. The
summary statistics show that prior to reform,
the samples in Massachusetts and the remaining
states are extremely similar. Pregnancy rates
were roughly 8% in both areas, insurance coverage was 91%, and the unemployment rate
was 7%. Postreform pregnancy rates remained
quantitatively similar to their prereform levels,
while insurance coverage increased to 95% in
Massachusetts and remained virtually the same
in neighboring states. There are small differences
in racial composition, marital status, and the
age distribution. Income and education levels
in Massachusetts are somewhat higher than
other states, but all regression specifications will
control for those factors.
Our first attempt at estimating the impact
of insurance coverage on fertility is shown in
Table 5, corresponding to the DD specification in Equation (1). For both the full sample, as well as each age group, one would conclude that the expansions in insurance had little effect on fertility. In all cases, the coefficient estimate is substantively small and, with the
exception of 35–44-year-old women, statistically
insignificant. As noted, however, this specification ignores many important aspects about the
fertility decision and the Massachusetts reform:
in particular, the uneven gains in insurance coverage, the different latent fertility rates by age
group, and the differential wantedness of pregnancies between married and unmarried women.
Thus, we turn to Table 6, which estimates
Equation (1), by including the parameterized
insurance rate. Table S2 provides sensitivity
checks. As in the previous table, when one looks
at the full sample or particular age groups, insurance gains appear to have little effect on overall
fertility. Yet, as shown in columns (4) and (5),
there are opposite-signed effects for unmarried
and married women aged 20–34. Although not
shown, coefficient estimates are insignificant and
much smaller for other age/marital status groups.
For unmarried women aged 20–34, insurance
coverage increased by 11.5 percentage points
due to the Massachusetts law.14 With a coefficient estimate of −0.0432, this would imply that
fertility fell by −0.50 percentage points. Since
the prereform baseline fertility in the ACS was
5.98%, then fertility fell by 8.3%. This result
14. We ran DD estimates similar to Equation (1) to calculate the change in insurance coverage.
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TABLE 4
Summary Statistics, Prereform (2003–2006), for Selected Subgroups
In Mass.

In New Eng.

In Mass.,
Age 20–34,
Unmarried

0.081 (0.272)
0.079 (0.270)

0.079 (0.269)
0.075 (0.264)

0.054 (0.226)
0.053 (0.224)

0.064 (0.245)
0.062 (0.241)

0.206 (0.405)
0.200 (0.400)

0.198 (0.398)
0.186 (0.389)

0.906 (0.096)

0.909 (0.067)

0.808 (0.099)

0.835 (0.082)

0.923 (0.112)

0.914 (0.047)

1.000 (0.000)
0.072 (0.046)

0.000 (0.000)
0.070 (0.052)

1.000 (0.000)
0.079 (0.027)

0.000 (0.000)
0.089 (0.032)

1.000 (0.000)
0.047 (0.010)

0.000 (0.000)
0.045 (0.028)

0.152 (0.359)
0.475 (0.499)
0.971 (0.169)

0.157 (0.364)
0.537 (0.499)
0.964 (0.187)

0.073 (0.259)
0.593 (0.491)
0.945 (0.229)

0.082 (0.275)
0.668 (0.471)
0.938 (0.241)

0.050 (0.219)
0.468 (0.499)
0.957 (0.204)

0.052 (0.222)
0.568 (0.495)
0.944 (0.229)

0.006 (0.078)
0.088 (0.284)
0.051 (0.220)
0.103 (0.304)
0.068 (0.252)
0.550 (0.498)
0.145 (0.352)
0.115 (0.319)
0.122 (0.328)
0.166 (0.372)
0.221 (0.415)
0.230 (0.421)
0.134 (0.341)
0.119 (0.324)

0.012 (0.107)
0.057 (0.231)
0.040 (0.195)
0.076 (0.265)
0.060 (0.238)
0.567 (0.495)
0.149 (0.356)
0.107 (0.310)
0.123 (0.328)
0.169 (0.375)
0.218 (0.413)
0.234 (0.423)
0.151 (0.358)
0.149 (0.356)

0.006 (0.076)
0.076 (0.265)
0.077 (0.266)
0.93 (0.291)
0.117 (0.321)
0.000 (0.000)
0.000 (0.000)
0.479 (0.500)
0.310 (0.463)
0.211 (0.408)
0.000 (0.000)
0.000 (0.000)
0.244 (0.430)
0.136 (0.343)

0.010 (0.100)
0.048 (0.213)
0.063 (0.243)
0.090 (0.286)
0.092 (0.289)
0.000 (0.000)
0.000 (0.000)
0.469 (0.499)
0.299 (0.458)
0.233 (0.422)
0.000 (0.000)
0.000 (0.000)
0.283 (0.453)
0.162 (0.369)

0.005 (0.070)
0.155 (0.362)
0.038 (0.190)
0.076 (0.266)
0.136 (0.343)
1.000 (0.000)
0.000 (0.000)
0.065 (0.246)
0.296 (0.457)
0.639 (0.480)
0.000 (0.000)
0.000 (0.000)
0.088 (0.284)
0.126 (0.332)

0.012 (0.110)
0.094 (0.292)
0.029 (0.168)
0.067 (0.250)
0.097 (0.296)
1.000 (0.000)
0.000 (0.000)
0.084 (0.278)
0.314 (0.464)
0.601 (0.490)
0.000 (0.000)
0.000 (0.000)
0.117 (0.321)
0.173 (0.378)

0.072 (0.259)

0.085 (0.278)

0.070 (0.256)

0.078 (0.269)

0.077 (0.267)

0.094 (292)

0.674 (0.469)
95,051

0.616 (0.486)
134,910

0.550 (0.500)
20,346

0.472 (0.499)
25,856

0.709 (0.454)
17,982

0.616 (0.486)
27,998

Sample
Reported pregnancy
Baby based on household
roster
Health insurance
coverage
Massachusetts?
Age-specific
unemployment rate
High school dropout
High school graduate
Did not move between
states
Military service
Noncitizen
African American
Hispanic
Other nonwhite
Married?
Age 15–19
Age 20–24
Age 25–29
Age 30–34
Age 35–39
Age 40–44
Under 150% of the FPL
Between 150% and 250%
of the FPL
Between 250% and 300%
of the FPL
Over 300% of the FPL
Sample size

In New Eng.,
Age 20–34,
Unmarried

In Mass.,
Age 20–34,
Married

In New Eng.,
Age 20–34,
Married

Notes: Sample drawn from the 2003–2006 ACS. Standard deviations in parentheses.

TABLE 5
Difference-In-Differences Estimates of the Impact of Health Reform on Fertility
MASS*POST
N
R2
Fertility rate
(prereform)
Sample

0.0021
(0.0011)
507,000
0.0815
0.0794

−0.0014
(0.0026)
78,763
0.0514
0.0147

0.0025
(0.0038)
209,477
0.0699
0.1303

0.0047
(0.0035)
113,701
0.0584
0.0598

−0.0009
(0.0062)
95,776
0.0206
0.2012

0.0031***
(0.0003)
218,760
0.0372
0.0554

All

Ages
15–19

Ages
20-34

Ages
20–34,
Unmarried

Ages
20–34,
Married

Ages
35–44

Notes: Sample drawn from the 2003 to 2011 ACS (excluding 2007). Standard errors in parentheses. All standard errors
are clustered at the STATE level. The “pre” period is 2003–2006 and the “post” period is 2008–2011. The treatment state is
Massachusetts, and the control states are Maine, New Hampshire, Vermont, Rhode Island, and Connecticut. Dependent variable
is: “Has this person given birth to any children in the past 12 months?” Individual controls included in the regressions are:
education (dropout, high school graduate, and college graduate), nonmover, military service, race/ethnicity, age category, marital
status, income category, and noncitizen. The unemployment rate—measured by state/year/age group/marital group—is also
included. All specifications include STATE*DEMOG fixed effects (6 categories × 48−2 groups for marital status × 4 groups
for poverty status × 6 groups for age status) and YEAR fixed effects (8 categories). Women are included in the analysis if they
are aged 15–44, resided in New England, and do not have imputed values for gender, fertility, age, marital status, or race. Also
includes additional controls for preexisting trends in fertility.
***Significant at 1% level.
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TABLE 6
Impact of Insurance Gains on Fertility
(1)

(2)

(3)

(4)

(5)

Specification 1: Includes STATE*DEMOG effects, YEAR effects
0.0031
0.0154
−0.0014
−0.0432**
0.0911**
INSUREDdjt
(0.0142)
(0.0391)
(0.0125)
(0.0118)
(0.0249)
N
507,000
78,763
209,477
113,701
95,776
0.0815
0.0513
0.0698
0.0584
0.0205
R2
Specification 2: Includes STATE*DEMOG effects, YEAR effects, preexisting trends in fertility
0.0067
0.0161
0.0026
−0.0372**
0.0938***
INSUREDdjt
(0.0123)
(0.0387)
(0.0128)
(0.0130)
(0.0199)
R2
0.0815
0.0514
0.0699
0.0584
0.0207
N
507,000
78,763
209,477
113,701
95,776
Fertility rate (prereform)
0.0794
0.0147
0.1303
0.0598
0.2012
Sample
All
Ages
Ages
Ages
Ages
15–19
20–34
20–34,
20–34,
Unmarried
Married

(6)
−0.0152
(0.0452)
218,760
0.0371
−0.0151
(0.0386)
0.0372
218,760
0.0554
Ages
35–44

Notes: Sample drawn from the 2003 to 2011 ACS (excluding 2007). Standard errors in parentheses. All standard errors
are clustered at the STATE level. The “pre” period is 2003–2006 and the “post” period is 2008–2011. The treatment state is
Massachusetts, and the control states are Maine, New Hampshire, Vermont, Rhode Island, and Connecticut. Dependent variable
is: “Has this person given birth to any children in the past 12 months?” Individual controls included in the regressions are:
education (dropout, high school graduate, and college graduate), nonmover, military service, race/ethnicity, and noncitizen. The
unemployment rate—measured by state/year/age group/marital group—is also included. Women are included in the analysis if
they are aged 15–44, resided in New England, and do not have imputed values for gender, fertility, age, marital status, or race. All
specifications include STATE*DEMOG fixed effects (6 categories × 48−2 groups for marital status × 4 groups for poverty status
× 6 groups for age status) and YEAR fixed effects (8 categories). Second panel also includes additional controls for preexisting
trends in fertility.
***Significant at 1% level; **significant at 5% level; *significant at 10% level.

is similar in magnitude to Kearney and Levine
(2009) who find that Medicaid eligibility for
family planning services led to a 15% decline in
birth rates for 20–24-year-old women. For married women in the same age group, our results
indicate that gains in insurance coverage led to
increased fertility. The overall gain in insurance
coverage was 2.5 percentage points, leading to
an increase in fertility of 0.23 percentage points
from a much higher baseline of 20.1%. Thus,
among married women, fertility increased by
around 1.1%.15,16,17
Given evidence that in Massachusetts the
Medicaid expansion crowded out private
15. It is possible that the positive effects for married
women are related to newly-found coverage of infertility
treatment. This is not very likely, however, because infertility
tends to predominantly affect women over 35 years old.
16. The overall gain in insurance coverage for women
was 4.54 percentage points, which leads to a change in fertility for the overall sample of 0.03 percentage points (with
the new specification coefficient of 0.0067—which is still
insignificant with a standard error of 0.0123), from a baseline of 7.94%. Thus, the overall increase in fertility for the
full sample—less than 0.4%, is very small in magnitude.
17. Although coverage gains were quite modest among
married women—2.5 percentage points—the coefficient
would suggest that gaining coverage—that is, 100 percentage
point change—would lead to a much larger change in fertility. This extrapolation, of course, is far outside of the actual
policy change.

insurance (Kolstad and Kowalski 2012), one
could argue that the effect on married women
is due to the lack of access to their regular
health care provider rather than the lower cost
of having a child. In principle, crowd-out of
private insurance with Medicaid should affect
quality of coverage for both single and married women who initially had insurance. If
the net effect of crowd-out on fertility were
substantively important—relative to the welldocumented sizable gains in insurance coverage
for the uninsured—then loss of access of regular
providers could mean less access to reliable contraception. Yet if this were the case, in theory we
would see fertility rise for both married women
and single women; in practice, we do not. For single women, fertility falls dramatically, suggesting
that any estimated effects relating to fertility and
source of coverage are relatively small compared
with the effects on gaining insurance coverage.
The model in Equation (1) assumes instant
adjustment to newfound health insurance coverage. Although the individual mandate in
Massachusetts started on July 1, 2007, the penalties for not complying with the mandate began
at year end and enrollment soared in December
2007 (Chandra, Gruber, and McKnight 2011).
This delayed enrollment, combined with lags in
getting pregnant, delivering a baby, or obtaining
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birth control, suggests that the effects on fertility
may be larger in postreform years after 2008.
To explore this question, we estimated Table 6
excluding 2008. When we include preexisting
trends in fertility, for unmarried women, the
coefficient (standard error) is −0.0526 (0.0142),
or 41% larger. These results are consistent with
single women gradually adopting reliable birth
control during the 2008 calendar year. For married women, the estimates are 0.0834 (0.0262),
or 11% smaller. This finding is consistent with
pent-up demand for pregnancies which slowed
down after 2008.
C. Extensions of the Basic Results
We have conducted numerous checks of our
basic results, which we summarize here. A full
description is provided in Appendix S2, Supporting Information. First, we examine whether the
marriage decision is endogenous to the health
insurance reform, an issue previously explored
by Yelowitz (1998) and Abramowitz (2016) in
other contexts. We find no evidence that marital
status changed with respect to reform. Second,
Table 6 includes in the regression specification
the main effects that comprise the INSURED
variable. When we include various interaction
terms, the findings for both unmarried women
and married women hold up well to including
additional controls. Third, we examine whether
state of residence is endogenous to the reform,
explored by the literature in other contexts (e.g.,
Marton and Yelowitz 2015). When we restrict the
sample to women who did not move across state
lines in the previous year in the ACS, and estimate
Equation (1) on nonmovers, our results are quite
similar to the baseline results in Table 6. Fourth,
we also explore whether minor health reforms
in the comparison states matter for the fertility
results. Maine and Vermont adopted reforms that
subsidized the purchase of health insurance. The
exclusion of these states from the control group
had little impact on the findings. Fifth, we explore
whether the grouping of women aged 20–34 is
too large; when we create smaller age groupings, we find little justification for breaking out
the sample further. Sixth, we explore whether the
Title X network of family planning clinics should
impact the results for single women. Such clinics
overwhelmingly target those with low incomes,
so they should not much affect the results in our
analysis, given that the largest gains in insurance coverage were experienced by individuals
with incomes 250%–299% of FPL. Seventh, we

have examined an alternative definition of fertility based on the household roster. We continue to
find reductions in fertility for unmarried women
and increases in fertility for married women, but
the coefficient estimates are smaller and not statistically significant, providing support for using
the self-reported pregnancy question.
In summary, although the expansions in health
insurance coverage had zero net effect on fertility in Massachusetts, substantial heterogeneity
exists for different demographic groups. Our
findings suggest that latent fertility and the wantedness of children, along with differential gains
in coverage, help explain opposite-signed effects
for married and unmarried women aged 20–34,
and also explain the nonexistence of effects for
other groups. Married women in this age bracket
increased their fertility when experiencing gains
in insurance coverage because pregnancies are
largely wanted and underlying fertility is high.
Single women, on the other hand, decreased
their fertility because pregnancies are largely
unwanted and better access to contraception
helps them prevent pregnancy. For women aged
35 and older, latent fertility is relatively low (and
insurance coverage was typically high prior to
the reform), so the overall fertility responses
are small. For teenagers, fertility rates are also
quite low, many pregnancies are unwanted, and
insurance coverage was fairly high prior to the
reform. Thus, we find small effects for them, too.
The two key relationships that lead to different
fertility responses are the relationship between
marital status and pregnancy wantedness and
the relationship between insurance coverage
and birth control methods. After conducting
a detailed investigation of these relationships
in Appendix S3, Supporting Information, we
conclude that there is a strong positive correlation between marital status and pregnancy
wantedness using the Pregnancy Risk Assessment Monitoring Survey from New England
states for the years 2003–2011. Table S3 and
Figures S1 and S2 provide further information.
In addition, by using the 2004 Behavioral Risk
Factor Surveillance System data for New England states, we find that insurance coverage is
positively associated with physician access and
the use of more effective contraceptive methods.
Tables S4 and S5 provide these estimates.
VI.

CONCLUSIONS AND DISCUSSION

We examine the effect of the Massachusetts
health care reform on a woman’s probability
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of having a baby. Although we find zero net
effect on fertility for women aged 20–34, this
ignores substantial heterogeneity across married
and unmarried women (which proxies for child
wantedness). Among young single women, fertility decreased by 8% while fertility increased by
1% for young married women. We find no effect
on birth rates for teens or older women.
Whether the reform shifted the timing of births
or changed the total number births remains an
open question. Evidence from other policy contexts suggests the importance of timing considerations (Dickert-Conlin and Chandra 1999;
Schulkind and Shapiro 2014). Furthermore, abortion and birth control access have been found
to affect life-cycle fertility in the United States
and abroad (Ananat, Gruber, and Levine 2007;
Pop-Eleches 2010). Regardless of whether the
reforms reflect timing or level effects, the proportion of unintended pregnancies—those that
are mistimed, unplanned, or unwanted—fell as
a result of the reform.
Our results have implications for the ACA.
Expanding insurance would likely increase
wanted pregnancies on a national level and
decrease unwanted births. There are reasons to
believe the fertility reductions for single women
would be larger with ACA. First, health insurance coverage was quite high in Massachusetts.
Larger changes in insurance coverage would lead
to larger reductions in fertility. Second, abortion
and family planning services are more accessible in Massachusetts even without insurance
(Guttmacher Institute 2015), leading to a smaller
role for fertility reductions due to effective contraception. Third, the fraction of pregnancies that
are unintended is lower in Massachusetts than
many other states (Finer and Kost 2011). The
combination of these factors suggests a larger
impact from the set-up of the health insurance
marketplaces in 2014 and the employer mandate
in 2015 from the ACA. There are two limiting
factors. First, roughly half the states have not
expanded Medicaid with the ACA. However,
our estimates remain largely applicable to the
ACA because only 24% of the Medicaid enrollment growth in Massachusetts was related to
the reform.18 Second, although under ACA all
new health plans must cover certain women’s
preventive services with no copayments, including contraceptive counseling and the full range
of FDA approved contraception methods, the
Supreme Court’s decision in Burwell v. Hobby
18. See Massachusetts Medicaid Policy Institute (2011).
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Lobby exempted closely held corporations from
providing coverage of contraception if such
provisions violate the owners’ religious beliefs.
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