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Abstract

The Affordable Care Act (ACA) aimed to achieve nearly universal health insurance
coverage in the United States through a combination of insurance market reforms,
mandates, subsidies, health insurance exchanges, and Medicaid expansions, most of
which took effect in 2014. This paper estimates the causal effects of the ACA on health
insurance coverage in 2014 using data from the American Community Survey. We uti-
lize difference-in-difference-in-differences models that exploit cross-sectional variation
in the intensity of treatment arising from state participation in the Medicaid expansion
and local area pre-ACA uninsured rates. This strategy allows us to identify the effects of
the ACA in both Medicaid expansion and non-expansion states. Our preferred specifi-
cation suggests that, at the average pre-treatment uninsured rate, the full ACA increased
the proportion of residents with insurance by 5.9 percentage points compared to 2.8
percentage points in states that did not expand Medicaid. Private insurance expan-
sions from the ACA were due to increases in both employer-provided and non-group
coverage. The coverage gains from the full ACA were largest for those without a college
degree, non-whites, young adults, unmarried individuals, and those without children
in the home. We find no evidence that the Medicaid expansion crowded out private
coverage. C© 2016 by the Association for Public Policy Analysis and Management.

INTRODUCTION

The goal of the Patient Protection and Affordable Care Act (ACA) of March 2010 was
to achieve nearly universal health insurance coverage in the United States through
a combination of insurance market reforms, mandates, subsidies, health insurance
exchanges, and Medicaid expansions (Gruber, 2011). These major components of
the ACA all took effect in 2014, with the Medicaid expansion being optional for
states after a Supreme Court decision. This paper uses data from the American
Community Survey (ACS) to evaluate the first-year impacts of the ACA on health
insurance coverage levels and sources in both states that expanded Medicaid and
those that did not.

The first component of the ACA’s “three-legged stool” involves reforms designed to
improve the functioning of the non-group insurance market for consumers who did
not have access to employer-provided or public coverage (Gruber, 2011). Insurance
market regulations implemented in 2014 such as community rating, guaranteed
issue, and minimum coverage requirements aim to ensure the availability of ade-
quate insurance for those with pre-existing conditions. The law also established a
Health Insurance Marketplace, commonly referred to as the “Federal Exchange,” to
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facilitate insurance purchases for individuals and small businesses and stimulate
competition among insurance plans. Each state was given the option of establishing
their own insurance exchange and 15 states did so in 2014 (Kaiser Family Founda-
tion [KFF], 2014).

These reforms alone would likely lead to an adverse selection death spiral, as an
influx of high-cost beneficiaries would drive up premiums for those remaining in the
insurance pool (Gruber, 2011). This concern motivated the second leg of the three-
legged school: the individual mandate.1 Beginning in 2014, individuals deemed to
be able to afford coverage but electing to remain uncovered were penalized. The
penalty varies with income but can reach as high as the total annual premium for
the national average price of a Bronze exchange plan.2

Mandating insurance coverage leads to concerns about affordability, which the
third leg of the three-legged stool aims to address through subsidies and Medicaid
expansions. Sliding scale subsidies in the form of tax credits are available to con-
sumers in every state with incomes between 100 and 400 percent of the Federal
Poverty Line (FPL) who do not qualify for other affordable coverage, such as Medi-
caid. In states that opted to expand Medicaid via the ACA, Medicaid is available up
to 138 percent of the FPL with subsidies available for those between 138 and 400
percent of the FPL. In contrast, in non-expansion states Medicaid is only available
to those at much lower income levels, particularly for adults without dependent
children, with subsidies available for those between 100 and 400 percent of the
FPL.3 Previously, Medicaid eligibility was typically tied to those with low income
among specific groups, such as children, low-income parents, pregnant women, the
disabled, and the elderly. This suggests a major expansion of Medicaid eligibility via
the ACA for low-income childless adults.

We estimate the effects of the ACA both with and without the Medicaid expansion
using a difference-in-difference-in-differences (DDD) model with the differences
coming from time, state Medicaid expansion status, and local area pre-treatment
uninsured rates. This last source of variation, which arises because universal cov-
erage initiatives provide the most intense treatments in areas with high baseline
uninsured rates, allows us to disentangle the causal effect of the ACA from the
underlying time trend while also accounting for the possible endogeneity of state
Medicaid expansion decisions. Finkelstein (2007) uses a similar “bite” strategy to
identify the impact of Medicare on health care spending. Miller (2012) also uses this
approach to estimate the impact of the Massachusetts reform on emergency room
utilization without control states.

The ACS is well suited for our study for several reasons. First, it includes multiple
categories of health insurance coverage, allowing for an examination of how the
ACA affected both private and public coverage (e.g., via exchanges and Medicaid
expansions). In addition, with approximately 3,000,000 observations per year and
relatively narrow geographic identifiers, the ACS is large enough to precisely es-
timate the effects for states and many localities. Finally, the ACS is a mandatory
survey, reducing concerns about sample selection amongst respondents.

1 There is also an employer mandate that will impose a financial penalty on employers with more than 50
employees that have at least one full-time employee who receives a premium tax credit. Implementation of
this mandate was delayed until January 1, 2015, for businesses with more than 100 employees and January
1, 2016, for those with 50 to 99. More information is available at http://kff.org/interactive/implementation-
timeline/.
2 In 2014, the penalty was the greater of (i) 1 percent of household income up to a maximum of the na-
tional average annual premium for a Bronze plan, or (ii) $95 per adult plus $47.50 per child up to a max-
imum of $285. The maximum increased to $975 in 2015 and $2,085 in 2016. See https://www.healthcare
.gov/fees/fee-for-not-being-covered/.
3 See http://www.hhs.gov/healthcare/facts-and-features/key-features-of-aca-by-year/index.html#2014.
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In our full-sample regressions, we estimate that the ACA including the Medicaid
expansion increased insurance coverage by 5.9 percentage points at the sample mean
pre-treatment uninsured rate, with the effect reaching as high as 15.3 percentage
points in the area with the largest uninsured rate. The effect of the ACA without
the Medicaid expansion was only 2.8 percentage points at the mean uninsured rate,
reaching as high as 7.3 percentage points. Coverage gains in non-Medicaid expan-
sion states came entirely from private insurance, split between employer-provided
and non-group coverage. Gains from the Medicaid expansion are exclusively at-
tributable to increased Medicaid coverage, and we find no evidence of crowd-out of
private coverage. These results all remain similar across a wide range of robustness
checks and pass falsification tests for differential pre-treatment trends. Subsample
analyses show that the increases in coverage from the full ACA were largest for those
without a college degree, non-whites, 19- to 34-year-olds, unmarried individuals, and
those without children in the home.

LITERATURE REVIEW

There is an extensive literature examining the impact of policies designed to increase
insurance coverage on the receipt of both public and private insurance coverage.
Buchmueller, Ham, and Shore-Sheppard (2015) provide a thorough review of stud-
ies on the impact of expansions of the Medicaid program over time as well as other
Medicaid policy changes that may impact coverage.4 A recent state coverage ex-
pansion that has received a great deal of attention is the Massachusetts insurance
market reform of 2006. Using a similar combination of policies to the ACA, the Mas-
sachusetts law decreased the state’s uninsured rate by around 6 percentage points
(Courtemanche & Zapata, 2014; Long, Stockley, & Yemane, 2009).

A few studies have reported changes in insurance coverage from before to after the
2014 components of the ACA took effect. Long et al. (2014) compare coverage rates
in September 2013 to September 2014 and find an overall increase in coverage of
5.3 percentage points among nonelderly adults using data from the Urban Institute
Health Reform Monitoring Survey. Within Medicaid expansion states, they estimate
the increase in coverage to be 5.8 percentage points, compared to 4.8 percentage
points in non-expansion states. Smith and Medalia (2015) use the Current Popu-
lation Survey Annual Social and Economic Supplement (CPS) to examine changes
in insurance coverage for everyone in the United States, including both children
and the elderly. They estimate an overall 2.9 percentage point increase in coverage,
which is a combination of a 3.4 percentage point increase in expansion states and a
2.3 percentage point increase in non-expansion states. Courtemanche, Marton, and
Yelowitz (2016) find a similar 2.8 percentage point increase in coverage nationally
across all ages using data from the ACS.5

A major limitation of these descriptive studies is that, since insurance coverage
rates fluctuate over time, the extent to which their estimates reflect causal effects
of the ACA as opposed to other factors is unclear. For instance, the unemployment
rate dropped from 8 to 5.6 percent between the start of 2013 and the end of 2014.6

4 These other Medicaid policy changes include outreach (Aizer, 2007), application process changes
(Mishra et al., 2014), waiting periods (Wolfe & Scrivner, 2005), premiums and other forms of cost sharing
(Kenney et al., 2006; Marton, 2007; Marton et al., 2015), citizenship verification (Marton, Snyder, & Zhou,
2016; Sommers, 2010), and managed care implementation (Marton et al., 2014, 2016).
5 Some state-specific analyses also exist. Sommers, Kenney, and Epstein (2014) examine early Medicaid
expansions in Minnesota, Connecticut, and Washington, DC. Sommers et al. (2016) and Golberstein,
Gonzales, and Sommers (2015) examine the impact of California’s early expansion. Benitez, Creel, and
Jennings (2016) document changes in coverage and access to care in Kentucky.
6 See http://data.bls.gov/timeseries/LNS14000000.
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Since employment and health insurance coverage are closely related, we might
have expected increases in employer-provided and overall coverage in 2014 even
without the ACA. Other confounding factors might include demographic shifts and
the underlying upward trend in health insurance premiums.

Two studies, Kaestner et al. (2015) and Wherry and Miller (2016), have sought
to identify the causal effect of the ACA’s Medicaid expansion on insurance cover-
age.7 Both studies utilize difference-in-difference methods and a sample of low-
socioeconomic-status individuals.8 Among a sample of individuals with no further
than a high school education from the ACS and CPS, Kaestner et al. (2015) find that
the Medicaid expansion increased Medicaid coverage by approximately 4 percent-
age points and decreased the proportion uninsured by approximately 3 percentage
points in 2014. Wherry and Miller (2016) restrict their sample to those in the Na-
tional Health Interview Survey with family income below 138 percent of the FPL
and find that the Medicaid expansion increased Medicaid coverage by 11 percentage
points and reduced the uninsured rate by 7 percentage points among this group in
the second half of 2014.

Our paper offers several contributions relative to both Kaestner et al. (2015)
and Wherry and Miller (2016). First, both papers only develop a causal framework
for the Medicaid expansion portion of the ACA and consequently focus only on
a low-socioeconomic-status subsample. In contrast, we utilize the full sample of
non-elderly adults and develop an identification strategy designed to estimate the
causal effect of not only the Medicaid expansion but also the law’s private portion
(combination of insurance market reforms, exchanges, mandates, and subsidies).
This means we are also the first to estimate the overall causal effect of the fully
implemented ACA as well as what share of the coverage gains can be attributed
to the private versus Medicaid components.9 Next, our triple-difference approach
offers an alternative identification strategy for the Medicaid expansion effect that
relies on weaker assumptions than a difference-in-differences (DD) model. Specifi-
cally, we do not need to assume that Medicaid expansion and non-expansion states
shared common counterfactual trends; we instead only need to assume that, to
whatever extent such differential trends exist, the difference is not correlated with
pre-treatment uninsured rates. Third, while both papers consider only two types
of coverage—Medicaid and private—we further distinguish whether the gains in
private coverage were from employer-provided or non-group insurance coverage.
Finally, we consider heterogeneity along new dimensions, as neither paper stratifies
their sample by gender or race.

In a new working paper released shortly after the initial version of our paper,
Frean, Gruber, and Sommers (2016) attempt to assess the relative contribution
of three components of the ACA in 2014—subsidized premiums for Marketplace
coverage, the individual mandate, and the Medicaid expansion—using data from
the ACS on non-elderly adults. To identify the effect of the Medicaid expansion, the
authors use both variation in the state decisions to expand Medicaid and differential
impacts of these decisions across income and family structure, which varied across
states since they had different eligibility rules prior to the ACA. The identifying
variation for the effect of premium subsidies comes from differences in the effective

7 There are also a few new studies focusing on the impact of the Medicaid expansion on other outcomes,
including financial well-being (Hu et al., 2016) and preventive care and health behaviors (Simon, Soni,
& Cawley, 2016).
8 Kaestner et al. (2015) also employ synthetic control methods.
9 Blumberg, Garret, and Holahan (2016) construct a forecasting model to attempt to estimate how many
individuals would have been uninsured in the absence of the ACA. We do not, however, consider this an
attempt to estimate the causal effect of the full ACA since the forecast is based largely on an extrapolation
from past trends.
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subsidy rate across income groups and local areas. The variation identifying the
effect of the individual mandate comes from differences in the tax penalty across
the income distribution.

We view this paper as complementary to our work. Whereas Frean, Gruber, and
Sommers (2016) broaden their focus beyond just the Medicaid expansion to also
consider the impact of Marketplace subsidies and the individual mandate, we es-
timate the aggregate impact of all 2014 elements of the ACA using a completely
different identification strategy. Thus, our estimates capture aspects of the ACA de-
scribed in Frean, Gruber, and Sommers (2016) as unmeasured, including the “social
effects of the individual mandate” and “simplification of purchasing coverage due
to the creation of the marketplaces.” They estimate that the combined impact of
their three ACA policies of interest is a 2.3 percentage point increase in coverage, of
which roughly 60 percent can be attributed to the Medicaid expansion, 40 percent
to the premium subsidies, and essentially none to the individual mandate. We find a
larger coverage gain (6 percentage points) from the full ACA and a roughly even split
between coverage increases due to the Medicaid and non-Medicaid components.

DATA

Our primary data source is the ACS, a nationwide survey administered by the Census
Bureau asking detailed questions about population and housing characteristics. The
ACS samples approximately 1 percent of the U.S. population. Like the decennial
Census, participation is mandatory, and the survey can be completed online or by
mailing in a paper questionnaire. The ACS identifies all 50 states and the District
of Columbia, and additionally identifies localities known as Public Use Microdata
Areas (PUMAs)—approximately 2,300 areas of at least 100,000 people nested entirely
within a state.

The ACS is appealing for our study because its large number of observations, over
3,000,000 individuals per year, allows us to precisely estimate the effects of different
aspects of the ACA. Our main sample consists of 19- to 64-year-olds from calendar
years 2011 to 2014. We exclude individuals older than 64 since the ACA was not
intended to affect the health care coverage of seniors. We selected 2011 as the first
year of our sample because we did not want the relatively smaller pieces of the ACA
implemented in 2010, such as the mandate allowing dependents to stay on parents’
private insurance plans until turning 26, the removal of copays on preventive ser-
vices, and the review of health plan premium increases, to confound our estimates.

For each individual, the ACS asks: “Is this person CURRENTLY covered by any
of the following types of health insurance or health coverage plans?” where choices
include “insurance though a current or former employer or union,” “insurance pur-
chased directly from an insurance company,” “Medicare,” “Medicaid, Medical As-
sistance, or any kind of government-assistance plan for those with low incomes or a
disability,” “TRICARE or other military health care,” “VA (including those who have
ever used or enrolled for VA health care),” “Indian Health Service,” and “any other
type of health insurance or health coverage plan.” An individual may choose more
than one source of coverage, and only those answering “no” to every type of insur-
ance are considered uninsured. Using these responses, we create several binary out-
come variables: any insurance, any private insurance (either employer sponsored or
directly purchased), employer-sponsored insurance, directly purchased insurance,
Medicaid, and any other coverage. These categories are not mutually exclusive due
to the possibility of multiple sources of coverage. The structure of this ACS question
was constant for the entire period between 2011 and 2014. This implies that the
ACS did not revise its instrument to include a separate category or any mention of
marketplace coverage in 2014 (unlike the other federal surveys).
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A critical variable for our identification strategy is the uninsured rate in the re-
spondent’s “local area” in the last pre-treatment year of 2013. Due to new boundaries
arising from the 2010 Census, the PUMA classification system changed during our
sample period in a way that makes it impossible for us to simply use PUMAs as the
local areas.10 Instead, we use both the old and new PUMA classification systems to
identify core-based statistical areas (CBSAs), which we then use to define our local
areas.11 If a CBSA spans multiple states, we define a different local area for the parts
of the CBSA in each state; for example, the Missouri and Illinois portions of the St.
Louis area are classified as separate areas. To prevent respondents who do not live
in a CBSA from being dropped, we create additional local areas for the non-CBSA
portion of each state (e.g., rural Georgia).12 In total, this process yields 630 local
areas that each contain between 356 and 78,781 respondents in the 2013 wave, with
a median of 1,020 and a mean of 2,811. Pre-treatment uninsured rates are therefore
computed from a reasonably large sample for all areas.

According to the KFF, a non-profit organization that collects a vast array of health
policy information, and the Centers for Medicare and Medicaid Services (CMS),
27 states (including the District of Columbia) expanded Medicaid in 2014.13 One
complication with defining which states should be considered “treated” by this ex-
pansion is that the ACA allowed states flexibility to expand Medicaid before 2014,
and many did so to varying degrees. Specifically, nine of the 27 states that expanded
Medicaid in 2014 (Arkansas, Kentucky, Michigan, Nevada, New Hampshire, New
Mexico, North Dakota, Ohio, and West Virginia) did not have any previous or early
Medicaid expansion under the ACA, while 18 had some type of early expansion (Ari-
zona, California, Connecticut, Colorado, Delaware, Hawaii, Illinois, Iowa, Maryland,
Massachusetts, Minnesota, New Jersey, New York, Oregon, Rhode Island, Vermont,
Washington, and Washington, DC).14 Of the remaining 24 states that did not ex-
pand Medicaid in 2014, four (Indiana, Maine, Tennessee, and Wisconsin) had some
previous partial expansion (Kaestner et al., 2015). In addition, two of the states
that expanded Medicaid in 2014 did not implement their expansion in January:
Michigan’s took effect in April and New Hampshire’s in August.

In our main specifications, we simply classify the 27 states that expanded Medicaid
in 2014 as the treatment group for the Medicaid expansion and the other 24 as the
control group. Our results should therefore be interpreted as capturing only the
effects of the 2014 Medicaid expansion, which might be smaller than the total

10 The new 2010 Census boundaries generate 2,351 unique PUMAs, whereas the pre-2010 boundaries
generated 2,071 unique PUMAs. These new boundaries are applicable to the 2013 ACS and beyond.
11 For each PUMA, both before and after the 2010 boundary change, we associated it with the CBSA
that had the largest share of population within the PUMA. More than 99 percent of PUMAs map into at
least one CBSA. Approximately 80 percent of PUMAs, containing 79 percent of the population, map into
precisely one CBSA. Nearly 11 percent of PUMAs map into two CBSAs, with the remaining 8.5 percent
mapping into three to six CBSAs.
12 According to tabulations from the 2013 ACS, 40 states had such a catch-all rural area. To examine the
validity of grouping these rural areas within each state together, for each catch-all area we computed
the range of the uninsured rate from the PUMAs from which they were constructed. On average, the
uninsured rates varied by just 6.4 percentage points between the rural PUMAs with the lowest and
highest uninsured rates within a state.
13 In lieu of the traditional Medicaid expansion, three states (Arkansas, Iowa, and Michigan) expanded
with private coverage via a Section 1115 waiver. We attempted to test for differences between traditional
and waiver expansions but were unable to draw clear conclusions given the small number of states
choosing this option; we therefore simply classify the Section 1115 waiver states as being Medicaid
expanders.
14 Most of these early expansions were relatively small, but Kaestner et al. (2015) consider five of them
(Delaware; Washington, DC; Massachusetts; New York; and Vermont) to have been more complete. Even
within these five states, though, the choice to expand Medicaid in 2014 still led to changes in Medicaid
income eligibility limits for at least some eligibility categories.
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effects of all the Medicaid expansions that occurred between 2010 and 2014. In an
effort to evaluate the extent of the possible underestimation, we test the sensitivity
of our results to the exclusion of early expansion states and also estimate separate
treatment effects for states with and without a prior expansion.

We include a wide range of control variables, divided into several categories.
The “demographic” category includes dummies for age (25 to 29, 30 to 34, 35 to
39, 40 to 44, 45 to 49, 50 to 54, 55 to 59, and 60 to 64, with 19 to 24 being the
omitted base category), female, race/ethnicity (non-Hispanic black, Hispanic, and
other race/ethnicity, with non-Hispanic white being the omitted category), foreign
born, and U.S. citizenship status. The next group of controls is “family structure.”
This includes dummies for married and the number of children 18 and under in
the household (one, two, three, four, and five or more, with zero being the omitted
category). The “economic” category features dummies for education (high school
degree, some college, and college graduate, with less than a high school degree as
the omitted category), household income (separate dummies for each 10-point in-
crement of income as a percentage of the FPL, with the highest category including
everyone over 500 percent), whether the respondent reports her primary occupation
as student, and whether the respondent is unemployed, as well as one continuous
variable: the Bureau of Labor Statistics’ annual state unemployment rate.15 The
final category of controls, which we call “exchange,” includes interactions of the
post-treatment dummy with indicators of whether states set up their own private
insurance exchanges (as opposed to using the federal exchange) and whether these
exchanges experienced glitches. These controls aim to address the possible concern
that the decision to expand Medicaid might be correlated with other, harder-to-
measure aspects of state involvement with the ACA (e.g., degree of outreach) that
could separately influence insurance coverage or health-related outcomes. This in-
formation comes from the KFF (2014) and Kowalski (2014).

Table 1 provides pre-treatment means and standard deviations of the dependent
variables, while Appendix Table A1 does the same for the controls.16

We also report the summary statistics stratified into four groups based on whether
the respondent’s state expanded Medicaid and whether her local area’s pre-treatment
uninsured rate was above or below the median for individuals in the sample.
Seventy-nine percent of the sample had insurance at baseline, including 11 percent
with Medicaid. For both the high- and low-uninsured rate subgroups, individuals
in Medicaid expansion states were slightly more likely to have insurance prior to
2014 than those in non-expansion states, with the differences being driven entirely
by Medicaid. Our econometric design will account for these baseline differences.

Figure 1 presents changes in our insurance variables of interest during the sam-
ple period, stratified into the same four groups. With seven insurance outcomes
and four groups per outcome, there are a total of 28 lines. In almost all cases, the
pre-ACA trends do not appear to differ meaningfully by state Medicaid expansion
status or local area baseline uninsured rate. The only exception is that the “Med-
icaid expansion—low baseline uninsured rate” group exhibits a trend in privately
purchased coverage that is somewhat different from those of the other groups. We
therefore view the pre-treatment trends as providing preliminary support for the
use of the baseline uninsured rate and Medicaid expansion variables as sources of
identification in our econometric models. Increases in the probabilities of having
any coverage, privately purchased coverage, any private coverage, and Medicaid are

15 We use state unemployment rates because the Bureau of Labor Statistics does not report unemploy-
ment rates at the CBSA level.
16 All appendices are available at the end of this article as it appears in JPAM online. Go to the publisher’s
website and use the search engine to locate the article at http://onlinelibrary.wiley.com.
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Table 1. Pre-treatment means and standard deviations of dependent variables by state Med-
icaid expansion status and pre-treatment uninsured rate.

Full
sample

Medicaid
expansion; at

or above
median
baseline

uninsured

Medicaid
expansion;

below median
baseline

uninsured

Non-
expansion; at

or above
median
baseline

uninsured

Non-
expansion;

below median
baseline

uninsured

Any
insurance
coverage

0.792
(0.406)

0.748 (0.434) 0.847 (0.359) 0.729 (0.444) 0.837 (0.370)

Any private 0.668
(0.471)

0.616 (0.486) 0.719 (0.449) 0.610 (0.488) 0.722 (0.448)

Employer
sponsored

0.598
(0.490)

0.544 (0.498) 0.650 (0.476) 0.543 (0.498) 0.649 (0.477)

Individually
purchased

0.094
(0.292)

0.093 (0.291) 0.094 (0.292) 0.091 (0.287) 0.100 (0.299)

Medicaid 0.106
(0.308)

0.115 (0.319) 0.121 (0.326) 0.090 (0.286) 0.090 (0.286)

Other 0.032
(0.177)

0.030 (0.169) 0.024 (0.152) 0.041 (0.198) 0.038 (0.191)

Number of
sources

0.830
(0.467)

0.782 (0.490) 0.889 (0.427) 0.765 (0.503) 0.876 (0.435)

Note: Standard deviations are in parentheses.

evident in 2014. We next turn to regression analyses to identify the extent to which
these increases represent causal effects of the ACA.

FULL-SAMPLE ANALYSES

Baseline Models

We begin with a DD specification:

yiast = β0 + β1POSTt + β2(MEDICAIDs × POSTt) + β3Xiast + αas + εiast (1)

where yiast is the outcome for individual i in local area a in state s in year t, POSTt is
an indicator for whether period t is in the post-treatment year of 2014, MEDICAIDs is
an indicator for whether state s participated in the ACA’s 2014 Medicaid expansion,
Xiast is a vector of control variables, αas is a local area fixed effect, and εiast is the
error term.17 Standard errors are heteroscedasticity-robust and clustered by state.

β1 represents the effect of the non-Medicaid components of the ACA (insurance
market reforms, individual mandate, subsidies, exchanges) while β2 is the effect
of the Medicaid expansion. β1 + β2, therefore, gives the impact of the fully imple-
mented ACA, whereas β1 is the impact of the ACA without the Medicaid expansion.
Interpreting β̂1 as causal requires that there would have been no changes in the

17 Note that we do not need to separately include MEDICAIDs in the model since it would be perfectly
collinear with the local area fixed effects (recall that local areas are nested within states); our results are
very similar if we drop the area fixed effects and include MEDICAIDs instead.

Journal of Policy Analysis and Management DOI: 10.1002/pam
Published on behalf of the Association for Public Policy Analysis and Management



186 / Impacts of the Affordable Care Act

F
ig

u
re

1
.

C
h

an
ge

s
in

In
su

ra
n

ce
C

ov
er

ag
e

O
ve

r
T

im
e

b
y

S
ta

te
M

ed
ic

ai
d

E
xp

an
si

on
S

ta
tu

s
an

d
L

oc
al

A
re

a
P

re
-T

re
at

m
en

t
U

n
in

-
su

re
d

R
at

e.

Journal of Policy Analysis and Management DOI: 10.1002/pam
Published on behalf of the Association for Public Policy Analysis and Management



Impacts of the Affordable Care Act / 187

outcomes in 2014 in the absence of the ACA, conditional on the controls. This is a
strong assumption since insurance coverage patterns fluctuate over time.

The coefficient estimate β̂2 has a causal interpretation under the assumption that,
conditional on the other covariates, changes in the outcomes in 2014 would have
been the same in expansion and non-expansion states if the expansion had not
occurred. This is also a strong assumption given the political nature of the Medi-
caid expansion decision and the possibility that unobserved determinants of 2014
coverage changes could be correlated with a state’s political climate. Sobel (2014)
provides evidence that the Medicaid expansion decision was largely a political cal-
culation, as states with Republican control of the lower chamber, upper chamber,
and governorship were all less likely to participate in the ACA’s Medicaid expansion
than their counterparts, with lower chamber control being the strongest predic-
tor. In Appendix Table A2, we report results from our own state-level analysis of
the determinants of a state’s Medicaid expansion decision. The “Republican lower
chamber control” indicator remains the dominant variable in a regression that also
includes population demographics (average age, proportion female, and proportion
non-Hispanic white), share of the population likely to be eligible for the expansion
(proportion of childless adults and proportion below 138 percent of the FPL), and
baseline coverage levels (proportion uninsured and proportion with Medicaid).18

Given concerns about the key identifying assumptions from the DD model, our
preferred specification is a DDD specification that exploits variation in the intensity
of treatment arising from differential pre-treatment (2013) uninsured rates across
local areas. This follows the Finkelstein (2007) and Miller (2012) studies of the
effects of the introduction of Medicare and the Massachusetts health care reform,
respectively. Adding this layer of geographic variation in the effect of the non-
Medicaid portion of the ACA allows us to include time period fixed effects to capture
nationwide changes in the outcomes that would have occurred if the ACA had
not been implemented, and also to allow for a Medicaid-expansion-state-specific
shift in the fixed effect in 2014. Assuming that the extent of an area’s treatment is
proportional to its baseline uninsured rate, the DDD model is as follows:

yiast = γ0 + γ1 (UNINSUREDas × POSTt) + γ2(MEDICAIDs × POSTt)

+ γ3 (UNINSUREDas × MEDICAIDs × POSTt) + γ 4Xiast + ττ + αas + εiast (2)

where UNINSUREDas is the 2013 uninsured rate in local area a in state s and ττ is
a year fixed effect. Note that POSTt is no longer included in the model since it is
perfectly collinear with the year fixed effects, while MEDICAIDs, UNINSUREDs, and
UNINSUREDs × MEDICAIDs are not separately included since they are perfectly
collinear with the area fixed effects.

In equation (2), the effect of the ACA without the Medicaid expansion is given
by γ1×UNINSUREDas, which means it is assumed to be 0 in a (hypothetical) area
with a 0 percent uninsured rate at baseline and to increase linearly as the pre-
ACA uninsured rate rises.19 The identifying assumption for the impact of the non-
Medicaid expansion components of the ACA is therefore that, in the absence of the
ACA, any changes in the outcomes that would have occurred in 2014 would not have
varied differentially by local area uninsured rates, conditional on the controls.

18 All appendices are available at the end of this article as it appears in JPAM online. Go to the publisher’s
website and use the search engine to locate the article at http://onlinelibrary.wiley.com.
19 Local area pre-ACA uninsured rates reach as low as 3 percent in our data, so we do observe areas
that are close to the hypothetical 0 percent. We experimented with non-linear functional forms (e.g.,
quadratic, including a series of dummy variables) for the uninsured rate and found that they do not
reveal any meaningful new information.
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Similarly, the effect of the Medicaid expansion is given by γ3 × UNINSUREDas. As
is the case with the private portion of the ACA, the impact of the Medicaid expansion
is now assumed to vary linearly with the baseline uninsured rate. Since it seems
reasonable that the Medicaid expansion should not impact insurance coverage in
areas with a 0 percent baseline uninsured rate, we consider γ2 to capture unobserved
confounders rather than representing part of the expansion’s causal effect.20 Our
identifying assumption for the impact of the Medicaid expansion is therefore that, in
the absence of the ACA, the differentials in the insurance outcomes between high and
low baseline uninsured rates areas in Medicaid expansion states would have evolved
similarly to these differentials in non-Medicaid expansion states. This is a weaker
assumption than the corresponding one from the DD specification, which did not
allow for any differentials in the evolution of insurance outcomes between Medicaid
expansion and non-expansion states aside from those caused by the expansion.

Some preliminary support for the DDD model comes from regressing—separately
for Medicaid expansion and non-expansion states—local area baseline uninsured
rates on the demographic, family structure, and economic controls along with the
pre-ACA Medicaid income eligibility cutoffs for parents and childless adults. As
shown in Appendix Table A3, the state-level “Republican lower chamber control”
variable is not a statistically significant predictor of 2013 local area uninsured rates
in either Medicaid expansion states or non-expansion states.21 The DDD model
therefore appears less susceptible to concerns about other concurrent policies than
the DD model. In addition, only four of the 34 covariates have statistically different
(at the 5 percent level) effects on baseline uninsured rates in expansion versus non-
expansion states. Since the factors influencing pre-ACA uninsured rates are not
generally systematically related to a state’s expansion decision, it seems plausible
that counterfactual trajectories in insurance coverage would not substantially differ
by Medicaid expansion status either.

Robustness Checks

We also estimate a number of variants of the DDD model as robustness checks.
The first battery of checks experiments with different sets of control variables.
Many of the controls—such as income, unemployment, student status, marital sta-
tus, and possibly even number of children—could be endogenous to the ACA and
therefore lead to an over-controlling problem. We therefore estimate a model that
includes only the demographic characteristics age, gender, race/ethnicity, foreign
born, and citizenship status. To isolate the influence of each of the other categories
of controls, we also estimate models with demographic and family characteristics,
demographic and economic characteristics, and demographic characteristics plus
the state exchange variables. An additional specification includes all controls as well
as a full set of state × year interactions (i.e., separate dummies for each state-by-year
combination).

The next group of robustness checks considers different methods of constructing
the local area pre-treatment uninsured rates. The first three checks in this cat-
egory address the issue of whether it is appropriate to interact both POSTt and
MEDICAIDs × POSTt with the same uninsured rate variable since the Medicaid ex-
pansion and non-Medicaid expansion components of the ACA applied to different

20 Not considering our estimate of γ2 to be interpretable as a causal effect is consistent with the inter-
pretation used by Miller (2012) in her study that used a pre-treatment uninsured rate-based strategy to
estimate the effects of the Massachusetts health care reform.
21 All appendices are available at the end of this article as it appears in JPAM online. Go to the publisher’s
website and use the search engine to locate the article at http://onlinelibrary.wiley.com.
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populations. Specifically, the Medicaid expansion was for those below 138 percent
of the FPL while the exchanges and subsidies were for those above 100 percent of the
FPL in states that did not expand Medicaid and above 138 percent in those that did.
Consequently, we run a regression that interacts POSTt with the pre-ACA uninsured
rate for respondents above 100 percent of the FPL and MEDICAIDs × POSTt with
the rate for those below 138 percent of the FPL. We also estimate a similar model
using a 100 percent cutoff for both groups and another using a 138 percent cutoff for
both groups. The next three robustness checks in this category consider years other
than 2013 when constructing pre-treatment uninsured rates. One specification uses
only 2011, the second uses only 2012, and the third uses all three pre-treatment
years (2011 through 2013). Finally, we estimate a model that defines pre-treatment
uninsured rates at the state level rather than the local area level.

The next two robustness checks experiment with dropping groups of individuals
with potentially ambiguous treatment statuses. First, we drop 19- to 25-year-olds, the
group treated by the 2010 dependent coverage mandate (e.g., Barbaresco, Courte-
manche, & Qi, 2015). Recall that the fact that this mandate took effect in 2010 was
one of our reasons for starting the sample period in 2011. However, some evidence
suggests that the mandate did not reach its full impact until 2012 (Akosa Antwi,
Moriya, & Simon, 2013; McMorrow et al., 2015; Sommers et al., 2013), so some
individuals in the 19 to 25 age range may have gained insurance from the mandate
during our pre-treatment period rather than before it. Second, we drop non-U.S.
citizens. Only legal residents are eligible for Medicaid and Marketplace subsidies,
meaning that undocumented immigrants should not have been treated. The data do
not allow us to distinguish between documented and undocumented immigrants,
so we drop all non-citizens and evaluate the robustness of the results.

Next we test the sensitivity of our results to alternative ways of handling early ex-
pansion states. Our first robustness check of this type restricts the sample to only the
nine treatment states and 20 control states that did not have some form of Medicaid
expansion prior to January 2014. This check eliminates any possible confounding
from early expansions, but at the cost of discarding potentially useful identifying
variation. Second, we estimate separate treatment effects for the treatment states
with (18) and without (nine) a prior expansion by running separate regressions for
these two groups, in both cases comparing them to the full 24-state control group.

Our next robustness check considers the issue of late, rather than early, expansion.
As mentioned, all states’ 2014 Medicaid expansions were effective on January 1,
2014, except Michigan’s, which took effect in April, and New Hampshire’s, which
took effect in August. This check therefore drops these two states from the sample.

Concern that individuals living near a border between expansion and non-
expansion states might move in order to obtain Medicaid coverage motivates our
next robustness check. We drop individuals living in a CBSA that spans multiple
states where at least one state expanded Medicaid and one state did not. This results
in exclusion of 26 CBSAs.

The next robustness check constructs a “synthetic control group” for the Medicaid-
expansion states by building on the approach proposed by Abadie, Diamond, and
Hainmueller (2010) for a single treated unit. This technique has been previously
applied by other health researchers analyzing state-level expansions (e.g., Kaestner
et al., 2015). We first collapse the 27 Medicaid-expansion states into a single treated
unit with annual observations and aggregate the non-Medicaid expansion data to
the state-by-year level to form a donor pool of states. We then allow the data to select
the combination of non-Medicaid expansion states that best matches the expansion
states along several dimensions: age, race/ethnicity, foreign born, U.S. citizenship
status, marital status, number of children 18 and under in the household, educa-
tion, household income as percentage of the FPL, and employment/student status
from 2011 to 2013 (pooled together) and health insurance status from 2011, 2012,
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and 2013 (each year included separately).22 The resulting synthetic control group
is a weighted average of the 24 states in the donor pool. Following the Fitzpatrick
(2008) and Courtemanche and Zapata (2014) applications of this method to indi-
vidual data, we multiply the ACS weights by the synthetic control weights for non-
expansion states, leaving the ACS weights of people living in Medicaid-expansion
states unchanged.

Next, we take advantage of the strong influence of politics in determining states’
Medicaid expansion decisions to implement an instrumental variables (IV) strategy.
Defining REPs as an indicator for the state having a Republican-controlled lower
chamber in 2013, we use REPs × POSTt and UNINSUREDas × REPs × POSTt as the
two instruments, with MEDICAIDs × POSTt and UNINSUREDas × MEDICAIDs ×
POSTt being the two endogenous variables. The exclusion restriction requires that,
conditional on the covariates, the political instruments only influence changes in
insurance coverage in 2014 via the endogenous variables.

Another robustness check relates to the fact that, while our identification strategy
was inspired by Finkelstein (2007) and Miller’s (2012) use of geographic variation
in pre-treatment uninsured rates to identify the effects of Medicare and the Mas-
sachusetts reform, the operationalization of this strategy in our context is compli-
cated by the additional layer of variation coming from the Medicaid expansion. We
therefore conduct separate regressions for Medicaid expansion and non-expansion
states, where for both groups the model is a straightforward difference-in-difference
with the only interaction term being UNINSUREDas × POSTt. This enables an anal-
ogous interpretation to Finkelstein (2007) and Miller (2012).

Finally, it has been noted that the ACS produces larger estimates of non-group
coverage than other surveys (Mach & O’Hara, 2011). Given our interest in esti-
mating the impact of the ACA on different sources of coverage, our final speci-
fication check implements a coverage hierarchy for those with multiple forms of
insurance. Following Abraham, Karaca-Mandic, and Boudreaux (2013), we rank
coverage as follows: public, then employer-sponsored health insurance (ESI), then
direct purchase/non-group plans, then other. After implementing this hierarchy, the
percentage of individuals in our sample classified as having non-group/individual
coverage falls, as expected (from 9.4 to 6.7 percent).

RESULTS

The discussion of our regression results begins with an examination of the estimated
effects of the ACA on the probability of respondents having any insurance cover-
age. Table 2 contains these results for the baseline DD and DDD models and the
robustness checks varying the set of controls, while Table 3 reports the results from
the other robustness checks. In Table 2, the top panel presents the coefficient esti-
mates for the treatment variables. The bottom panel uses these estimates to compute
the implied effects of the private (non-Medicaid expansion) and Medicaid expan-
sion components of the ACA, as well as the full (private plus Medicaid expansion)
ACA, at the sample mean pre-treatment uninsured rate. For the DDD specifications,
the estimated effects of the private portion, Medicaid portion, and full ACA at the
mean are γ1 × UNINSUREDas, γ3 × UNINSUREDas, and (γ1 + γ3) × UNINSUREDas,
respectively, where UNINSUREDas = 0.203 or 20.3 percent.23

22 We implement the synthetic control method using the STATA module “synth” (Abadie, Diamond, &
Hainmueller, 2011).
23 We have also computed the average effects across all individuals in the sample and found them
to be very similar to the effects at the mean. We therefore do not report both numbers. We
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Table 2. Effect of ACA on probability of having any insurance coverage with different sets of
controls.

Difference-in-difference-in-differences

Difference-
in-

differences
all controls

All
controls

main
specifica-

tion

Demographic
controls

only

Include
family

controls

Include
economic
controls

Include
exchange
controls

Add state
× year
fixed

effects

Coefficient estimates of interest
Post 0.028*** – – – – – –

(0.003)
Medicaid

expansion
× Post

0.009 −0.012 −0.006 −0.005 −0.009 −0.008 –
(0.005) (0.007) (0.007) (0.007) (0.006) (0.008)

Post ×
Uninsured
rate

– 0.138*** 0.154*** 0.156*** 0.135*** 0.154*** 0.101*

(0.024) (0.028) (0.027) (0.025) (0.028) (0.048)

Medicaid
expansion
× Post ×
Uninsured
rate

– 0.151*** 0.140*** 0.140*** 0.155*** 0.133*** 0.149**

(0.032) (0.032) (0.032) (0.030) (0.036) (0.055)

Implied effects of ACA at mean pre-treatment uninsured rates
ACA without

Medicaid
expansion

0.028*** 0.028*** 0.031*** 0.032*** 0.028*** 0.031*** 0.021*

(0.003) (0.005) (0.006) (0.006) (0.005) (0.006) (0.010)

Medicaid
expansion

0.009 0.031*** 0.028*** 0.029*** 0.031*** 0.027*** 0.030**

(0.005) (0.007) (0.007) (0.007) (0.006) (0.007) (0.011)
Full ACA

(with
Medicaid
expansion)

0.037*** 0.059*** 0.060*** 0.060*** 0.059*** 0.058*** 0.051***

(0.003) (0.004) (0.003) (0.004) (0.004) (0.005) (0.006)

Area fixed
effects

YES YES YES YES YES YES YES

Time fixed
effects

NO YES YES YES YES YES YES

Demographic
controls

YES YES YES YES YES YES YES

Family
controls

NO YES NO YES NO NO YES

Economic
controls

NO YES NO NO YES NO YES

Exchange
controls

NO YES NO NO NO YES YES

State × Year
fixed effects

NO NO NO NO NO NO YES

Notes: Standard errors, heteroscedasticity-robust and clustered by state, are in parentheses. Sampling
weights are used. All regressions have a sample size of 7,013,742.
Results from the preferred baseline model are in bold.
***Statistically significant at 0.1 percent level; **statistically significant at 1 percent level; *statistically
significant at 5 percent level.
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The first column of Table 2 provides the estimates from our “naı̈ve” DD specifi-
cation. Our coefficient estimate for the post-reform indicator (β1) suggests that the
2014 implementation of the non-Medicaid components of the ACA was associated
with a 2.8 percentage point increase in the probability of having insurance. The co-
efficient estimate for the Medicaid expansion/post-reform interaction (β2) suggests
that expanding Medicaid in 2014 was associated with an additional 0.9 percentage
point increase in insurance coverage for the typical expansion state. Taken together,
these coefficient estimates (β̂1 + β̂2) suggest that full implementation of the ACA
was associated with a 3.7 percentage point increase in coverage among non-elderly
adults, which is 4.7 percent of the pre-2014 average coverage rate of 79.2 percent.

The second column of Table 2 reports the results from our preferred DDD speci-
fication with a complete set of controls. In an area with the average pre-treatment
uninsured rate, we estimate that the non-Medicaid components of the ACA increased
the coverage rate by 2.8 percentage points while the Medicaid expansion added an-
other 3.1 percentage points. Thus, fully implementing the ACA increased insurance
coverage by 5.9 percentage points (or 7.4 percent).

The naı̈ve DD regression therefore appears to substantially understate the effect
of the Medicaid expansion, and consequently the effect of the full ACA as well.
The DDD model differs from the DD model because of the addition of two terms—
UNINSUREDas × POSTt and UNINSUREDas × MEDICAIDs × POSTt—and also
because it attributes any effect of MEDICAIDs × POSTt (the “effect” at zero unin-
surance) to endogeneity rather than the causal effect of the Medicaid expansion.
Interestingly, the different interpretation of MEDICAIDs × POSTt does not explain
the difference in results, as its coefficient estimate is small and insignificant in the
DDD regression. Instead, the apparent downward bias in the DD model is due to the
omission of UNINSUREDas × POSTt. In our data, the 2013 uninsured rate was more
than 4 percentage points lower in Medicaid expansion states than in non-expansion
states, so UNINSUREDas × POSTt is negatively related to MEDICAIDs × POSTt.
Since UNINSUREDas × POSTt is positively related to health insurance coverage, its
omission leads to downward bias in the coefficient on MEDICAIDs × POSTt.

The results from the robustness checks are shown in the next five columns of
Table 2 as well as Table 3. Table 2 contains the checks that vary the set of control
variables. The first three columns of the top panel of Table 3 show the results
from the robustness checks that use percent FPL-based constructions of the pre-
treatment uninsured rates, the next three columns use different years to compute
the pre-treatment uninsured rates, the seventh column computes these rates at the
state rather than local area level, and the last two columns drop individuals for whom
treatment is ambiguous due to age or citizenship status. The first three columns of
the bottom panel of Table 3 show the results from the checks of the sensitivity of
the results to different classifications of early Medicaid expanders. The rest of the
bottom panel displays the results from dropping the two late 2014 expansion states
(fourth column), dropping border areas (fifth column), implementing the synthetic
control design (sixth column), using instrumental variables (seventh column), and
running separate DD regressions for Medicaid expansion and non-expansion states
(last column).24 The remaining robustness check—the one using the hierarchy of

estimate the standard errors of these implied effects using the “lincom” command in Stata: http://www.
stata.com/manuals13/rlincom.pdf.
24 For the “Stratify by Medicaid Expansion Status” column, the result reported in the “ACA without
Medicaid expansion” row is from the DD regression for non-expansion states while the result in the “Full
ACA” row is the corresponding estimate from the regression for expansion states. The top sample size
is from the regression for non-expansion states and the bottom sample size is from the regression for
expansion states.
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Table 4. Effect of ACA on sources of insurance coverage.

Any
private

Employer
sponsored

Individually
purchased Medicaid Other

Number of
sources

Coefficient estimates of interest
Post ×

Uninsured rate
0.115*** 0.054* 0.054 0.023 –0.001 0.130***

(0.019) (0.024) (0.039) (0.019) (0.004) (0.026)
Medicaid

expansion ×
Post ×
Uninsured rate

–0.010 0.030 -0.010 0.154*** 0.001 0.176***

(0.027) (0.030) (0.041) (0.036) (0.006) (0.037)

Implied effects of ACA at mean pre-treatment uninsured rates
ACA without

Medicaid
expansion

0.023*** 0.011* 0.011 0.005 –0.0003 0.027***

(0.004) (0.005) (0.008) (0.004) (0.001) (0.006)

Medicaid
expansion

0.002 0.006 –0.002 0.031*** 0.0002 0.036***

(0.006) (0.006) (0.008) (0.008) (0.001) (0.008)
Full ACA (with

Medicaid
expansion)

0.025*** 0.017*** 0.009** 0.036*** –0.0001 0.062***

(0.004) (0.004) (0.003) (0.007) (0.001) (0.005)

Notes: Standard errors, heteroscedasticity-robust and clustered by state, are in parentheses. Sampling
weights are used. All regressions have a sample size of 7,013,742 and include area and time fixed effects
and the full set of controls.
***Statistically significant at 0.1 percent level; **statistically significant at 1 percent level; *statistically
significant at 5 percent level.

insurance coverage sources—does not apply to the “any coverage” outcome and is
therefore excluded from Table 3. Our estimates are remarkably stable across this
wide range of specifications and are always statistically significant. At the mean pre-
treatment uninsured rate, the estimated effect of the full ACA on the probability of
having any coverage varies from 5.1 to 6.4 percentage points across these different
specifications. The estimated effects of the non-Medicaid and Medicaid components
range from 2.1 to 3.2 percentage points and 2.5 to 4.1 percentage points, respectively.

Table 4 shows the estimated effects of the ACA on the sources of coverage using
our preferred DDD specification with a complete set of controls. Appendix Tables
A4 to A15 present the results from the other specifications for these outcomes.25 The
first column of Table 4 shows the results for private health insurance, regardless of
whether the coverage is provided by the employer (ESI) or individually purchased.
The second and third columns show the effects of the ACA on these two types of
coverage separately. The fourth column shows the results for Medicaid coverage,
and the fifth shows the effect on any other sources of coverage. Recall that these
sources of coverage are not mutually exclusive, so we should not expect, for instance,
the sum of the effects on all these sources to be exactly equal to the overall increase
in coverage estimated in Tables 2 and 3. This is also the reason why we do not
consider econometric models for mutually exclusive choices such as multinomial
logits. Finally, the last column of Table 4 uses as the outcome a count variable for
the number of sources of coverage.

Our results suggest that the full implementation of the ACA is predicted to increase
private coverage by 2.5 percentage points (from the base of 66.8 percent reported in
Table 1) in an area with the mean pre-treatment uninsured rate. Surprisingly, this

25 All appendices are available at the end of this article as it appears in JPAM online. Go to the publisher’s
website and use the search engine to locate the article at http://onlinelibrary.wiley.com.
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increase in private coverage is mainly due to an increase in ESI rather than addi-
tional privately purchased coverage via the exchanges. On average, ESI increased
1.7 percentage points (from a base of 59.8 percent), while individually purchased
insurance increased 0.9 percentage points (from a base of 9.4 percent). One possi-
ble explanation for the relatively large increase in ESI is the individual mandate,
which could increase take-up among employees, their spouses, or their dependents.
The employer mandate is not a likely explanation since it had not yet taken effect
in 2014, though voluntary early compliance is possible. Another interesting result
from the regressions for private sources of coverage is that we find no evidence of
crowd-out from the Medicaid expansion. The effects of the Medicaid expansion on
having any private coverage, ESI, and individually purchased insurance reported in
Table 4 are all very small and not statistically significant.

Results from the fourth column of Table 4 suggest that the ACA Medicaid expan-
sion increased Medicaid enrollment by 3.1 percentage points (29 percent of the base
of 10.6 percent) at the mean pre-treatment uninsured rate. In addition, our results
show that the fully implemented ACA increased the probability of having Medicaid
coverage by 3.6 percentage points, with the remaining 0.5 percentage points coming
from the private portion (though this latter estimate is not statistically significant).
It seems plausible that the ACA could have induced modest increases in Medicaid
take-up—due to the individual mandate or simply heightened awareness of coverage
options—even in states that opted out of the Medicaid expansion.26

The fifth column of Table 4 shows that there is no evidence that the ACA affected
the probability of having other sources of coverage (e.g., Medicare, Tricare, VA). The
estimated effects of the Medicaid expansion and non-Medicaid expansion compo-
nents, as well as the full ACA, are all very small and insignificant. These null results
are not surprising since the ACA deliberately aimed to not disrupt these other types
of health insurance coverage.

The last column of Table 4 shows the effects of the ACA on the number of sources
of coverage. At the mean pre-treatment uninsured rate, the full ACA increased the
number of sources of coverage by 6.2 percentage points, compared to 2.7 without
the Medicaid expansion. These estimates are both highly statistically significant and
very similar in magnitude to the effects on the probabilities of having any coverage
from Tables 2 and 3. This similarity reflects the fact that most insured individuals
(96.18 percent in 2013 and 96.24 percent in 2014 in our sample) have only one
source of coverage.27

Tables 2 to 4 only compute impacts of the ACA at the mean pre-treatment unin-
sured rate of 20.3 percent. This approach masks considerable heterogeneity in the
law’s effects since local area pre-treatment uninsured rates varied widely, ranging
from 3 to 53 percent with a standard deviation of 7 percent. Figure 2 therefore shows
how the predicted changes in coverage vary across this range of uninsured rates in
both expansion and non-expansion states. We see that for practically every type of
coverage the larger the proportion of population uninsured in 2013 in the state, the
larger the gain in coverage. The only exception is the “other source of coverage”
category for the ACA without a Medicaid expansion, and this is highly statistically
insignificant.

26 Sonier, Boudreaux, and Blewett (2013) discuss the potential for this “woodwork” or “welcome-mat”
effect. Marton and Yelowitz (2015) highlight that non-participating eligibles may view themselves as
“conditionally covered” and the individual mandate then compels such participation.
27 Online appendix Tables A4 through A15 show that our sources of coverage results remain broadly
similar across the various robustness checks. All appendices are available at the end of this article as it
appears in JPAM online. Go to the publisher’s website and use the search engine to locate the article at
http://onlinelibrary.wiley.com.
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Figure 2. ACA Effect on Insurance Coverage at Pre-Treatment Uninsured Rate.

More specifically, the top left graph on Figure 2 shows that the predicted im-
pact of the full ACA on the probability of having any coverage reached as high as
15.3 percentage points at the highest sample pre-treatment uninsured rate (53 per-
cent). In contrast, without the Medicaid expansion the maximum effect was only
7.3 percentage points. We find similar maximum effects on the “number of sources
coverage” with and without the Medicaid expansion (16.2 and 6.9 percentage points)
presented in the bottom right corner of Figure 2. Not surprisingly, these differences
in maximum impacts are due entirely to differences in the increases in Medicaid
coverage. The “Medicaid coverage” graph predicts increases in Medicaid coverage
that reach as high as 9.4 and 1.2 percentage points in expansion and non-expansion
states, respectively.

In the cases of any private, employer-provided, individually purchased, and
other coverage, the coverage effects may appear slightly different in Medicaid
expansion versus non-expansion states, but these differences are never statistically
significant at any level of un-insurance. We therefore focus on the results for
the full ACA, including the Medicaid expansion. At the highest uninsured rate
of 53 percent, we estimate that the full ACA increased private coverage by 6.6
percentage points, increased ESI by 4.5 percentage points, increased individ-
ual coverage by 2.4 percentage points, and had no significant effect on other
coverage.
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Table 5. p-Values for effect of Medicaid expansion from randomization inference.

Any
insurance

Any
private

Employer
sponsored

Individually
purchased Medicaid Other

Number of
sources

Baseline DDD
p-values

0.000 0.718 0.318 0.817 0.000 0.870 0.000

Randomization:
all states

0.013 0.787 0.506 0.979 0.058 0.867 0.005

Randomization:
control states

0.000 0.964 0.639 1.000 0.000 0.926 0.000

Notes: Sampling weights are used. All regressions have a sample size of 7,013,742 and include area and
time fixed effects and the full set of controls.

TESTS RELATED TO INFERENCE

This section conducts inference based on randomization to help rule out the possi-
bility that the statistical significance observed in the baseline regressions is due to
underestimated standard errors. This technique has been used to conduct inference
in situations where there are few treated (or control) units, which can lead to biased
clustered standard errors (e.g., Kaestner, 2016; Kaestner et al., 2015). Since we clus-
ter at the state level, we have 51 clusters with a roughly even split of “treatment” and
“control” units with regard to the Medicaid expansion. This is a sufficiently large
number of clusters that we would not expect major underestimation of the standard
errors, but some underestimation is nonetheless possible (Bertrand & Mullainathan,
2004; Cameron & Miller, 2015).

Following Kaestner (2016); Small, Ten Have, and Rosenbaum (2008); and Rosen-
baum (2002) we implement this method by randomly assigning Medicaid expansion
status to 27 (the number of states that expanded Medicaid) out of the 51 states in
our sample and then re-estimate our DDD model. We repeat this procedure 1,000
times and obtain the null distribution of the DDD estimate. If our baseline DDD es-
timate is extreme (i.e., lies in the tails of the distribution), then we should reject the
null hypothesis. We calculate the p-values of the two-sided tests as the proportion of
estimates from the null distribution that are larger (in absolute value) than our DDD
baseline coefficient estimate. As an alternative strategy, we repeat the above but use
only the 24 non-expansion states, assigning 12 a placebo Medicaid expansion status
in each iteration.

Table 5 shows the p-values for the coefficient estimate on the triple-interaction
term UNINSUREDas × MEDICAIDs × POSTt using randomization inference. The
first row shows the p-values calculated based on the clustered standard errors shown
previously. The second row shows the p-values based on randomization inference
using all 51 states, while the third row uses just the 24 “control” states. While there
is some modest sensitivity in the p-values to the use of randomization inference, we
do not view this as being large enough to affect our conclusions. The most conse-
quential difference is that the p-value for the effect of the Medicaid expansion on
Medicaid coverage rises to slightly over 0.05 using randomization inference with all
51 states. However, this p-value shrinks back to <0.00 with just the 24 non-expansion
states.

TESTING FOR DIFFERENTIAL PRE-TREATMENT TRENDS

As discussed, identification of the parameters of interest in our models relies on
two key assumptions. Conditional on the controls, if the ACA had not occurred (i)
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changes in insurance coverage in 2014 would not have been correlated with pre-
treatment uninsured rates, and (ii) any differential changes in coverage in 2014
between Medicaid expansion and non-expansion states would not have been cor-
related with pre-treatment uninsured rates. It is not possible to directly test these
assumptions since we cannot observe the counterfactual. However, we can indi-
rectly assess the likelihood of these assumptions holding by estimating an event
study model that interacts the treatment variables with the full set of year fixed
effects, leaving 2013 as the base year. The regression takes the form

yiast = θ0 + θ1 (UNINSUREDas × Y2011t) + θ2 (UNINSUREDas × Y2012t)

+ θ3 (UNINSUREDas × Y2014t) + θ4(MEDICAIDs × Y2011t)

+ θ5(MEDICAIDs × Y2012t) + θ6(MEDICAIDs × Y2014t)

+ θ7 (UNINSUREDas × MEDICAIDs ∗ Y2011t)

+ θ8 (UNINSUREDas × MEDICAIDs × Y2012t)

+ θ9(UNINSUREDas × MEDICAIDs × Y2014t)

+ θ10Xiast + ττ + αas + εiast (3)

where Y2011t, Y2012t, and Y2014t are indicators for whether year t is 2011,
2012, and 2014, respectively. The tests for differential pre-treatment trends (i.e.,
falsification tests) are provided by evaluating whether the coefficients on the
“treatment” variables in the pre-treatment years (θ1, θ2, θ7, θ8) are equal to
0.

Table 6 presents the event study results for each of the seven outcomes using
the full set of controls. The top panel presents the coefficient estimates of interest.
There are a total of 28 falsification tests (four parameters of interest in each of
seven regressions) and only one significant result at the 5 percent level. One out
of 28 is 3.6 percent, so we reject the null hypothesis slightly less often than would
be expected by chance. For each regression, the table also reports the p-value from
an F-test of the joint significance of the four placebo coefficients. The F-test only
rejects the null hypothesis of joint insignificance in the one regression (out of seven)
with an individually significant placebo coefficient. These results therefore provide
reassurance about the validity of our model to estimate causal effects for the “true”
ACA.

The bottom panel of Table 6 uses the results from the 2014 interaction terms
to compute the effects of the ACA without the Medicaid expansion, the Medicaid
expansion, and the full ACA. The estimated impacts of the “true” ACA, shown in the
bottom panel, are very similar to those from Tables 2 and 3.

Another way to evaluate the assumption of common pre-treatment trends is to
restrict the sample to the pre-treatment period and test whether “placebo” inter-
ventions during the pre-treatment years are associated with significant changes in
coverage using the same DDD model as our main specification, following Slusky
(2016). We present results from several such tests in Appendix Table A16.28 The first
two sets of regressions use only the pre-treatment waves from our main sample—
2011 to 2013—and define the placebo treatment to occur either at the end of 2011 or
the end of 2012. The remaining tests incorporate older waves of the ACS to enable
the use of the same four-year time span as our main regressions. Specifically, we

28 All appendices are available at the end of this article as it appears in JPAM online. Go to the publisher’s
website and use the search engine to locate the article at http://onlinelibrary.wiley.com.
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Table 6. Event study results.

Any
insurance

Any
private

Employer
sponsored

Individually
purchased Medicaid Other

Number
of

sources

Coefficient estimates of interest (2013 is base year)
Uninsured rate ×

Year 2011
–0.0001 0.032 0.024 0.026 –0.025 –0.002 0.023
(0.015) (0.027) (0.030) (0.016) (0.018) (0.008) (0.029)

Uninsured rate ×
Year 2012

0.025 0.031 0.011 0.044*** -0.001 –0.0003 0.055
(0.025) (0.025) (0.020) (0.012) (0.005) (0.003) (0.033)

Uninsured rate ×
Year 2014

0.147*** 0.135*** 0.066*** 0.077 0.015 –0.002 0.156***

(0.036) (0.032) (0.012) (0.043) (0.014) (0.003) (0.043)
Uninsured rate ×

Medicaid
expansion ×
Year 2011

0.009 –0.036 –0.042 –0.023 0.044 –0.001 –0.022
(0.029) (0.032) (0.036) (0.020) (0.033) (0.009) (0.037)

Uninsured rate ×
Medicaid
expansion ×
Year 2012

–0.020 –0.007 –0.017 –0.020 –0.006 –0.007 –0.051
(0.036) (0.033) (0.027) (0.025) (0.015) (0.006) (0.047)

Uninsured rate ×
Medicaid
expansion ×
Year 2014

0.147** –0.005 –0.010 –0.024 0.167*** 0.002 0.151**

(0.044) (0.039) (0.012) (0.045) (0.035) (0.006) (0.052)

p-Values from test
that all placebo
coefficients = 0

0.51 0.53 0.78 0.01 0.28 0.69 0.08

Implied effects of ACA at mean pre-treatment uninsured rates
ACA without

Medicaid
expansion

0.030*** 0.028*** 0.013*** 0.015 0.003 –0.0004 0.032***

(0.007) (0.007) (0.003) (0.009) (0.003) (0.001) (0.009)

Medicaid
expansion

0.030** –0.001 0.002 –0.005 0.034*** –0.0003 0.031**

(0.009) (0.008) (0.004) (0.009) (0.007) (0.001) (0.011)
Full ACA (with

Medicaid
expansion)

0.060*** 0.027*** 0.016*** 0.011*** 0.037*** –0.0007 0.063***

(0.005) (0.004) (0.003) (0.003) (0.007) (0.001) (0.006)

Notes: Standard errors, heteroscedasticity-robust and clustered by state, are in parentheses. Sampling
weights are used. All regressions have a sample size of 7,013,742 and include area and time fixed effects
and the full set of controls.
***Statistically significant at 0.1 percent level; **statistically significant at 1 percent level; *statistically
significant at 5 percent level.

use 2010 to 2013, 2009 to 2012, and 2008 to 2011, with the placebo “treatment”
occurring in the last year. As with the event study analysis, we see roughly the same
amount of null hypothesis rejections as would be expected due to chance: five out
of 70 (7.1 percent) at a 5 percent significance level.

SUBSAMPLE ANALYSES

Our baseline DDD model described in equation (2) does not allow our estimates of
the impact of the ACA to vary by any of the demographic characteristics contained
in Xiast, such as education, race/ethnicity, age, gender, or marital status. Because
we expect the impact of the ACA to differ in a meaningful way across demographic
groups, we estimate a series of subsample regressions in order to assess the mag-
nitude of these differences. In general, we expect that demographic groups with
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Table 7. Education subsamples.

Any
insurance

Any
private

Employer
sponsored

Individually
purchased Medicaid Other

Number
of

sources

High school education or less (pre-treatment uninsured rate = 0.315, sample size 2,610,955)
ACA w/o

Medicaid
0.042*** 0.031*** 0.015* 0.017 0.007 0.001 0.040***

(0.007) (0.005) (0.007) (0.010) (0.005) (0.001) (0.007)
Medicaid

expansion
0.022 0.001 0.008 –0.004 0.026* –0.001 0.028*

(0.012) (0.008) (0.009) (0.011) (0.011) (0.002) (0.013)
Full ACA (w/

Medicaid)
0.063*** 0.032*** 0.022*** 0.013*** 0.033** –0.0001 0.068***

(0.010) (0.006) (0.006) (0.004) (0.010) (0.001) (0.011)

Some college but no four-year degree (pre-treatment uninsured rate = 0.185, sample size
2,277,217)
ACA w/o

Medicaid
0.033*** 0.030*** 0.018*** 0.011 0.004 0.001 0.034***

(0.005) (0.004) (0.004) (0.007) (0.005) (0.002) (0.005)
Medicaid

expansion
0.032*** –0.005 0.0004 –0.005 0.041*** –0.001 0.035***

(0.006) (0.008) (0.008) (0.008) (0.010) (0.003) (0.008)
Full ACA (w/

Medicaid)
0.065*** 0.025*** 0.019** 0.006 0.045*** –0.001 0.069***

(0.004) (0.007) (0.006) (0.005) (0.008) (0.002) (0.007)

College degree (pre-treatment uninsured rate = 0.081, sample size = 2,125,570)
ACA w/o

Medicaid
0.021*** 0.021*** 0.005 0.015*** 0.003* –0.002 0.021***

(0.003) (0.002) (0.003) (0.004) (0.001) (0.001) (0.004)
Medicaid

expansion
0.006 –0.002 0.007 –0.009 0.006 0.002 0.006

(0.003) (0.003) (0.004) (0.005) (0.003) (0.002) (0.005)
Full ACA (w/

Medicaid)
0.027*** 0.018*** 0.012*** 0.006 0.009** 0.001 0.027***

(0.002) (0.003) (0.003) (0.003) (0.003) (0.001) (0.003)

Notes: Standard errors, heteroscedasticity-robust and clustered by state, are in parentheses. Sampling
weights are used. All regressions include area and time fixed effects and the full set of controls.
***Statistically significant at 0.1 percent level; **statistically significant at 1 percent level; *statistically
significant at 5 percent level.

the highest pre-treatment uninsured rates generate the largest gains in coverage in
2014. Thus, everything else being equal, we would expect larger gains in coverage for
non-whites, individuals with relatively low education levels, young adults, men, and
unmarried individuals. In addition, the design of the subsidies for exchange cover-
age, the fact that several states opted out of the Medicaid expansion, and the nature
of pre-ACA Medicaid eligibility requirements combine to generate the potential for
further differential gains across demographics such as socioeconomic status, age,
and the presence of children in the home.

For each subsample, we re-compute the pre-treatment uninsured rate using only
individuals within that particular subsample. Since each subsample must therefore
contain enough respondents in 2013 to precisely compute uninsured rates at the
local level, we are constrained to a maximum of two or three subsamples for each
of our demographic stratifications. For instance, we might ideally prefer to stratify
our sample into four race/ethnicity subsamples—non-Hispanic white, non-Hispanic
black, Hispanic, and other—but some of our local areas have such a low proportion
of blacks or Hispanics that the ACS sample size from those areas is insufficient to
credibly compute pre-treatment uninsured rates. Consequently, we only separate
the sample into non-Hispanic whites versus others.

Table 7 presents the results of a stratification of our sample into three groups based
on education: those with a high school education or less, those with some college
but no four-year degree, and college graduates. Following Kaestner et al. (2015),
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we use education level rather than income for our evaluation of heterogeneity by
socioeconomic status since income could potentially be endogenous to health care
reform. Nonetheless, we have verified that if we stratify by income we observe the
same general pattern of results.

Our results suggest that, in expansion states, the largest effects on insurance cov-
erage occurred among the two lowest education subsamples. Full implementation
of the ACA is predicted to increase coverage by 6.3 percentage points (from a base
of 68.5 percent) for those with a high school education or less and 6.5 percentage
points (from a base of 81.5 percent) for those with some college but no degree. For
both groups, sizeable shares of the gains come from both private insurance and
Medicaid: 3.2 and 3.3 percentage points, respectively, for the high school group and
2.5 and 4.5 percentage points, respectively, for the “some college” group. It is note-
worthy that the “some college” group experienced a larger gain from the Medicaid
expansion. This could perhaps be attributable to the high school group being more
likely to be eligible for Medicaid prior to the ACA expansion. Another interesting
result for the two lower-education subsamples is that we find no evidence that the
Medicaid expansion crowded-out private coverage: the effects of the Medicaid ex-
pansion on the probability of having private insurance are small and insignificant
for both subgroups.

Turning to the results for the subsample of individuals with college degrees, full
implementation of the ACA is predicted to increase coverage by a more modest 2.7
percentage points (from a base of 91.9 percent). An increase in private coverage
appears to be the main driver of these gains, as full ACA implementation increased
private coverage by 1.8 percentage points, accompanied by a smaller increase in
Medicaid coverage (0.9 percentage points). Two-thirds of the gains in private cover-
age come from an increase in employer-provided coverage.

Next we stratify the sample by age. We divide our main sample into three cat-
egories: those 19 to 34, those 35 to 49, and those 50 to 64. We also include an
additional subsample—those 65 and older—since this group should not have been
affected by the ACA and therefore provides the opportunity for a falsification test.
Table 8 reports pre-treatment uninsured rates that decline with age prior to Medi-
care eligibility, falling from 26.2 percent for those 19 to 34 to 14.5 percent for those
50 to 64. The reason for being uninsured likely differs by age, with the relatively
young possibly viewing health insurance as an unnecessary expense given their good
overall health, while older individuals may have trouble finding affordable coverage
due to poor health. Given the individual mandate, both groups may find exchange
coverage attractive for different reasons, such as the potential for a premium sub-
sidy (benefiting the young) and the presence of a more diverse risk pool (benefiting
the old). Table 8 shows that the largest gain in coverage is for the 19- to 34-year-
old group. Full implementation of the ACA is predicted to increase coverage by 7.5
percentage points among this group compared to 4.9 percentage points among 35-
to 49-year-olds and 5.3 percentage points among 50- to 64-year-olds. For all three
non-elderly groups, increases in Medicaid coverage account for more than half of
the increase in coverage. In addition, the full effect of the ACA on individually pur-
chased insurance for 19- to 34-year-olds and 50- to 64-year-olds is larger than for
35- to 49-year-olds, as predicted. As expected, the effects of the ACA on all coverage
outcomes are extremely small for the age 65 and over group.

Table 9 reports results based on a stratification of our sample by race/ethnicity.
We group individuals into two categories: non-Hispanic white or non-white. The
pre-treatment uninsured rate among non-whites (30.6 percent) is roughly twice that
for non-Hispanic whites (14.5 percent), so we expect bigger gains in coverage for
non-whites. Our results support this hypothesis, as non-whites experience an esti-
mated increase in coverage of 7.9 percentage points, whereas non-Hispanic whites
experience an estimated 5.9 percentage point increase in coverage from full ACA
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Table 8. Age subsamples.

Any
insur-
ance

Any
private

Employer
sponsored

Individually
purchased Medicaid Other

Number
of

sources

Ages 19–34 (pre-treatment uninsured rate = 0.262, sample size = 2,140,839)
ACA w/o

Medicaid
0.032*** 0.023*** 0.014** 0.008 0.007 0.001 0.030***

(0.006) (0.005) (0.005) (0.007) (0.004) (0.002) (0.006)
Medicaid

expansion
0.042*** –0.001 –0.002 0.004 0.048*** 0.001 0.051***

(0.009) (0.008) (0.007) (0.008) (0.009) (0.002) (0.010)
Full ACA (w/

Medicaid)
0.075*** 0.022*** 0.012* 0.011** 0.055*** 0.002 0.081***

(0.006) (0.006) (0.006) (0.004) (0.008) (0.001) (0.008)

Ages 35–49 (pre-treatment uninsured rate = 0.201, sample size = 2,238,724)
ACA w/o

Medicaid
0.028*** 0.025*** 0.014** 0.010 0.004 –0.002* 0.026***

(0.006) (0.004) (0.004) (0.007) (0.004) (0.001) (0.006)
Medicaid

expansion
0.021** –0.003 0.004 –0.004 0.022** 0.003* 0.025**

(0.007) (0.005) (0.006) (0.007) (0.008) (0.001) (0.009)
Full ACA (w/

Medicaid)
0.049*** 0.023*** 0.017*** 0.007* 0.026*** 0.001 0.051***

(0.005) (0.004) (0.003) (0.003) (0.007) (0.001) (0.006)

Ages 50–64 (pre-treatment uninsured rate = 0.145, sample size = 2,634,179)
ACA w/o

Medicaid
0.025*** 0.022*** 0.007 0.014 0.003 0.0001 0.024***

(0.003) (0.003) (0.007) (0.009) (0.003) (0.001) (0.004)
Medicaid

expansion
0.028*** 0.007 0.011 –0.001 0.025*** –0.002 0.033***

(0.005) (0.005) (0.008) (0.009) (0.005) (0.002) (0.006)
Full ACA (w/

Medicaid)
0.053*** 0.029*** 0.017*** 0.014*** 0.028*** –0.002 0.057***

(0.004) (0.005) (0.004) (0.003) (0.004) (0.002) (0.005)

Ages 65± (pre-treatment uninsured rate = 0.010, sample size = 2,032,950)
ACA w/o

Medicaid
0.001* –0.0004 0.001 0.00003 0.001 0.0007 0.002

(0.0003) (0.002) (0.002) (0.001) (0.002) (0.001) (0.001)
Medicaid

Expansion
0.002** –0.0005 0.001 –0.001 –0.001 0.004 0.003

(0.0005) (0.003) (0.003) (0.002) (0.003) (0.002) (0.003)
Full ACA (w/

Medicaid)
0.002*** –0.001 0.002 –0.0004 –0.0002 0.004* 0.005*

(0.0005) (0.002) (0.004) (0.002) (0.002) (0.002) (0.002)

Notes: Standard errors, heteroscedasticity-robust and clustered by state, are in parentheses. Sampling
weights are used. All regressions include area and time fixed effects and the full set of controls.
***Statistically significant at 0.1 percent level; **statistically significant at 1 percent level; *statistically
significant at 5 percent level.

implementation. For both groups the increase in Medicaid coverage was larger than
the increase in private insurance coverage.

Table 10 presents the results of our marital status stratification analysis, which
suggests larger gains in coverage among the unmarried. Full implementation of
the ACA increased coverage by 8.3 percentage points (from a base of 72.8 percent)
among the unmarried and by 4.1 percentage points (from a base of 85.9 percent)
among the married. Among the married, full implementation of the ACA is pre-
dicted to increase Medicaid coverage by 2.3 percentage points and private insurance
coverage by 2.0 percentage points (roughly split between increases in individually
purchased insurance and ESI). Among the unmarried, full implementation of the
ACA is predicted to increase Medicaid coverage by 5.6 percentage points and private
insurance coverage by 3.1 percentage points (with about two-thirds of this increase
coming from ESI).

Table 11 shows the results dividing the sample based on whether individuals have
children 18 years old or younger in the home. Prior to the ACA, most states had
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Table 9. Race/ethnicity subsamples.

Any
insurance

Any
private

Employer
sponsored

Individually
purchased Medicaid Other

Number
of

sources

Non-Hispanic white (pre-treatment uninsured rate = 0.145, sample size = 4,779,536)
ACA w/o

Medicaid
0.017*** 0.011** 0.004 0.003 0.009*** –0.002 0.014***

(0.003) (0.004) (0.007) (0.005) (0.002) (0.001) (0.003)
Medicaid

Expansion
0.042*** 0.008 0.008 0.002 0.039*** –0.002 0.048***

(0.005) (0.006) (0.008) (0.006) (0.008) (0.002) (0.006)
Full ACA (w/

Medicaid)
0.059*** 0.019*** 0.012** 0.005 0.048*** –0.003** 0.062***

(0.005) (0.005) (0.004) (0.003) (0.007) (0.001) (0.006)

Non-white (pre-treatment uninsured rate = 0.306, sample size = 2,234,206)
ACA w/o

Medicaid
0.034** 0.033** 0.016*** 0.019 –0.001 –0.001 0.033**

(0.011) (0.010) (0.005) (0.011) (0.005) (0.002) (0.012)
Medicaid

Expansion
0.045*** 0.001 0.005 –0.002 0.044*** 0.004 0.052***

(0.013) (0.013) (0.008) (0.012) (0.011) (0.003) (0.015)
Full ACA (w/

Medicaid)
0.079*** 0.034*** 0.022** 0.017*** 0.043*** 0.004* 0.085***

(0.007) (0.007) (0.007) (0.005) (0.010) (0.002) (0.009)

Notes: Standard errors, heteroscedasticity-robust and clustered by state, are in parentheses. Sampling
weights are used. All regressions include area and time fixed effects and the full set of controls.
***Statistically significant at 0.1 percent level; **statistically significant at 1 percent level; *statistically
significant at 5 percent level.

Table 10. Marital status subsamples.

Any
insurance

Any
private

Employer
sponsored

Individually
purchased Medicaid Other

Number
of

sources

Married (pre-treatment uninsured rate = 0.141, sample size = 3,991,248)
ACA w/o

Medicaid
0.021*** 0.019*** 0.007** 0.011* 0.003 –0.001 0.021***

(0.005) (0.003) (0.002) (0.005) (0.003) (0.001) (0.005)
Medicaid

Expansion
0.020*** 0.002 0.005 –0.002 0.020*** 0.0003 0.023***

(0.006) (0.004) (0.004) (0.005) (0.004) (0.001) (0.007)
Full ACA (w/

Medicaid)
0.041*** 0.020*** 0.012*** 0.010*** 0.023*** –0.001 0.043***

(0.003) (0.003) (0.003) (0.002) (0.003) (0.001) (0.004)

Unmarried (pre-treatment uninsured rate = 0.272, sample size = 3,022,494)
ACA w/o

Medicaid
0.034*** 0.025*** 0.018* 0.007 0.006 0.0003 0.031***

(0.006) (0.006) (0.008) (0.010) (0.005) (0.002) (0.007)
Medicaid

Expansion
0.049*** 0.005 0.005 0.003 0.049*** 0.001 0.058***

(0.009) (0.010) (0.010) (0.011) (0.012) (0.003) (0.011)
Full ACA (w/

Medicaid)
0.083*** 0.031*** 0.022*** 0.010* 0.056*** 0.001 0.089***

(0.007) (0.008) (0.006) (0.005) (0.011) (0.001) (0.008)

Notes: Standard errors, heteroscedasticity-robust and clustered by state, are in parentheses. Sampling
weights are used. All regressions include area and time fixed effects and the full set of controls.
***Statistically significant at 0.1 percent level; **statistically significant at 1 percent level; *statistically
significant at 5 percent level.

income eligibility cutoffs for Medicaid that were more stringent for childless adults
than for adults with dependent children (or no categorical eligibility for childless
adults), so we expect the ACA’s Medicaid expansion to have stronger effects for
childless adults (McMorrow et al., 2016). The results show that this is indeed the
case, but only to a certain degree. Among childless adults, the full ACA increased
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Table 11. Subsamples for Whether Children 18 and Under in Home.

Any
insurance

Any
private

Employer
sponsored

Individually
purchased Medicaid Other

Number
of

sources

Childless adults (pre-treatment uninsured rate = 0.207, sample size = 4,525,644)
ACA w/o

Medicaid
0.031*** 0.029*** 0.014* 0.013 0.003 –0.002 0.028***

(0.005) (0.004) (0.006) (0.009) (0.003) (0.01) (0.005)
Medicaid

Expansion
0.032*** 0.001 0.006 –0.002 0.033*** 0.002 0.039***

(0.006) (0.007) (0.008) (0.009) (0.008) (0.002) (0.007)
Full ACA (w/

Medicaid)
0.063*** 0.030*** 0.020*** 0.010*** 0.037*** –0.001 0.067***

(0.005) (0.006) (0.005) (0.003) (0.008) (0.001) (0.006)

Adults with children (pre-treatment uninsured rate = 0.200, sample size = 2,488,098)
ACA w/o

Medicaid
0.027*** 0.028*** 0.010*** 0.009 0.007 0.001 0.027***

(0.007) (0.004) (0.003) (0.005) (0.006) (0.001) (0.007)
Medicaid

Expansion
0.026** 0.001 0.003 –0.0002 0.026** 0.001 0.029**

(0.009) (0.005) (0.005) (0.006) (0.008) (0.001) (0.010)
Full ACA (w/

Medicaid)
0.052*** 0.019*** 0.012*** 0.008** 0.033*** 0.002 0.055***

(0.005) (0.004) (0.004) (0.003) (0.006) (0.001) (0.007)

Notes: Standard errors, heteroscedasticity-robust and clustered by state, are in parentheses. Sampling
weights are used. All regressions include area and time fixed effects and the full set of controls.
***Statistically significant at 0.1 percent level; **statistically significant at 1 percent level; *statistically
significant at 5 percent level.

overall coverage by 6.3 percentage points and Medicaid coverage by 3.7 percentage
points. Among adults with children in the home, these effects were 5.2 and 3.3
percentage points, respectively. Frean, Gruber, and Sommers (2016) also found that
some of the Medicaid coverage gains among adults with children could be coming
from those who were already eligible before the ACA (the “woodwork effect”).

Our final subsample analysis stratifies the sample by gender. The estimated cov-
erage gains are remarkably similar for both men and women. Given this similarity,
we relegate the results table to Appendix Table A17.29

DISCUSSION

Overall, our results suggest that, at the average local area pre-treatment uninsured
rate, the Medicaid expansion component of the ACA increased coverage by 3.1
percentage points in 2014, while the implementation of the other components of
the ACA increased coverage by 2.8 percentage points. Thus, fully implementing all
of the 2014 provisions of the ACA is predicted to increase coverage by 5.9 percentage
points. Since the 2013 non-elderly uninsured rate was 20.3 percent, our estimates
imply that if the ACA had been fully implemented in all states, the non-elderly
uninsured rate would have fallen by 29 percent. In contrast, the actual effect of
the ACA—computed by taking the population-weighted average of the effects in
Medicaid expansion and non-expansion states—has been just 22.77 percent.30

29 All appendices are available at the end of this article as it appears in JPAM online. Go to the publisher’s
website and use the search engine to locate the article at http://onlinelibrary.wiley.com.
30 54.35 percent of our sample lives in states that expanded Medicaid while 45.65 percent lived in non-
expansion states. The weighted average effect is therefore 5.9 percentage points × 54.35 percent + 3.1
percentage points × 45.65 percent, which comes to 4.62 percentage points, or 22.77 percent of the 20.3
percent baseline uninsured rate.
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These results for overall coverage alone extend the literature in several impor-
tant ways. First, a simple comparison of the difference in coverage gains between
Medicaid expansion and non-expansion states reported in the descriptive literature
(Courtemanche, Marton, & Yelowitz, 2016; Long et al., 2014; Smith & Medalia,
2015) suggests an additional 1 to 1.5 percentage point coverage gain in expansion
states in 2014. Our DDD results suggest that the causal impact of the Medicaid ex-
pansion at the mean pre-treatment uninsured rate is roughly two to three times as
large as these descriptive estimates. Our DD specification produces a very similar
estimated effect of the Medicaid expansion to these descriptive studies, and control-
ling for the interaction of the pre-treatment uninsured rate with the post-treatment
indicator in the DDD model explains the difference in results. Similarly, we suspect
that the simple pre–post comparisons from the descriptive literature also understate
the effect of the Medicaid expansion because they do not account for the fact that,
since non-expansion states had disproportionately high baseline uninsured rates,
they likely would have experienced disproportionately high gains in coverage in
the counterfactual where every state expanded Medicaid. This insight underscores
the need for careful econometric designs when evaluating the impacts of the ACA’s
Medicaid expansion in future research.

Second, our use of an alternative identification strategy allows us to separately
estimate the causal impact of the Medicaid expansion and the casual impact of
the other components of the ACA. Kaestner et al. (2015) and Wherry and Miller
(2016) employed more rigorous econometric designs than the descriptive studies
mentioned above to identify the coverage gains from the Medicaid expansion, but
they did not aim to identify the causal effects of the collection of private insurance-
related reforms that also took effect in 2014. We estimate that the effect of these
reforms on the probability of having any form of coverage was roughly equal in
magnitude (2.8 percentage points) to the impact of the Medicaid expansion (3.1
percentage points).

Third, we evaluate the impact of the ACA on a relatively detailed set of sources
of insurance. Two of the descriptive studies we described, Long et al. (2014) and
Smith and Medalia (2015), do not differentiate between different sources of coverage
at all, while Kaestner et al. (2015) and Wherry and Miller (2016) only consider
two sources of coverage, Medicaid and private coverage. We differentiate between
private coverage coming from the employer-provided group market and that coming
from the non-group market (such as exchange coverage) and discover they account
for roughly equal shares of the increase in private coverage resulting from the ACA.
This is a surprising and interesting result for two reasons. First, we might have
expected a smaller effect on ESI, since the ACA deliberately did not try to alter the
employer-provided market, and the employer mandate had not yet taken effect in
2014. One possible explanation is that the individual mandate may have increased
take-up of ESI, either among employees or their spouses or dependents. Second,
we might have expected a larger effect on individually purchased insurance since 8
million people enrolled in the exchanges in 2014 (U.S. Department of Health and
Human Services, Office of the Assistant Secretary for Planning and Evaluation,
2014). Multiplying our results (1.1 percentage point increase in private coverage)
by the number of U.S. residents (199 million; Colby & Ortman, 2015) in the 18 to
64 age range in 2014 and dividing by 8 million, we compute that only 27 percent of
people who purchased a plan through the exchanges were newly covered. In other
words, our results imply that most individuals in the exchanges in 2014 already had
some form of insurance in 2013. This can be considered a form of crowd-out since
most exchange plans were subsidized. Of course, even if those participating in the
exchanges already had some sort of insurance prior to the ACA, the quality of their
coverage may have improved with regard to deductibles, copayments, and range of
services covered.
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Another contribution of our paper is to present new results related to hetero-
geneity in the ACA’s impacts. We found that the coverage gains from the full ACA
were largest for those without college degrees, non-whites, young adults, unmarried
individuals, and those without children in the home. These results have impor-
tant implications for disparities. For instance, our estimates imply that the fully
implemented ACA reduced the difference in uninsured rates between the lowest
(high school education or less) and highest (college graduate) education groups by
3.6 percentage points, or 11.4 percent.31 However, the ACA without the Medicaid
expansion only lowered this gap by 6.7 percent.32 Similarly, the fully implemented
ACA lowered the coverage disparity between whites and non-whites by 2.0 percent-
age points, or 14 percent, whereas the ACA without the Medicaid expansion actually
increased this disparity.33

Our education stratifications also contribute to the debate surrounding the poten-
tial for Medicaid to crowd-out private insurance among low-socioeconomic-status
individuals. Similarly to Frean, Gruber, and Sommers (2016), we find no evidence
that the Medicaid expansion crowded-out private coverage, either for the full sample
or for any education subgroup. At first glance this result appears at odds with the
Kaestner et al. (2015) finding of a larger crowd-out effect in their sample of adults
with a high school degree or less, but their estimate was also statistically insignifi-
cant so we cannot conclusively say that their results differ meaningfully from ours.

Our final contribution is methodological: our identification strategy for the non-
Medicaid expansion portion of the ACA can potentially be used in future research to
identify the impacts of the ACA on other outcomes such as health care utilization,
health, and personal finances. It should be noted, though, that identifying off of
pre-treatment uninsured rates implicitly assumes that the extensive margin of cov-
erage is the only pathway through which the ACA affects the outcome. We find this
assumption reasonable in the context of health insurance coverage, but it may be
more problematic for outcomes such as health care utilization and health. In these
cases, other mechanisms such as the quality of coverage (intensive margin) and the
income redistribution caused by the ACA’s subsidies and community rating might
be expected to play a role as well, so the identification strategy would need to be
adjusted accordingly.34

An obvious caveat of our work is that, due to data availability, we only estimate
the effects in the first year of full ACA implementation, 2014. As future waves of the
ACS become available, it would be worthwhile to revisit our estimates. The number
of people who purchased a plan through the ACA’s exchanges rose from 8 million
in 2014 to 8.8 million in 2015, and 12.7 million have selected a Marketplace plan
in 2016. The impacts on individually purchased coverage and overall coverage may
therefore have become stronger over time, potentially due in part to considerable

31 These calculations are based on the results from Table 7. The 2013 uninsured rates for the lowest
and highest education groups were 31.5 and 8.1 percent, respectively, for a difference of 23.4 percentage
points. The full ACA increased insurance coverage for these two groups by 6.3 and 2.7 percentage points,
respectively, reducing this difference by 3.6 percentage points, or 11.4 percent of 31.5.
32 This calculation is based on the same process discussed in the previous footnote, but replacing the 6.3
and 2.7 percentage point effects from the full ACA with the 4.2 and 2.1 percentage point effects among
the lowest and highest education groups from the ACA without the Medicaid expansion.
33 These calculations are based on the results from Table 9. The 2013 uninsured rates for non-whites and
whites were 30.6 and 14.5 percent, for a difference of 16.1 percentage points. Subtracting the estimated
effects of the full ACA for the two groups reduces this difference to 14.1 percentage points, for a 2.0
percentage point reduction, which represents 14 percent of 16.1.
34 The ACA could affect health insurance rates through its effects on employers. Kaestner et al. (2015)
find small effects of the ACA Medicaid expansion on labor supply, suggesting that such spillovers would
not be large.
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increases in the maximum size of the individual mandate penalty in both 2015 and
2016. In addition, the employer mandate had not yet taken effect in 2014 and several
states (Pennsylvania, Indiana, Alaska, and Montana) have subsequently expanded
their Medicaid program in 2015 or 2016. Though these subsequent policy changes
may further increase coverage, higher than expected exchange premiums and in-
surer exits from the exchange market may have a dampening effect on coverage.
Nonetheless, our paper provides important evidence about the ACA’s early effects
that can help guide ongoing policy debates.
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APPENDIX

Table A1. Pre-treatment summary statistics for control variables.

Full sample

Medicaid
expansion;
at or above

median
baseline

uninsured

Medicaid
expansion;

below
median
baseline

uninsured

Non-
expansion;
at or above

median
baseline

uninsured

Non-
expansion;

below
median
baseline

uninsured

Demographic controls
Age dummies (19–24 is omitted base category)a

Age 25–29 0.110 0.114 0.110 0.109 0.110
(0.313) (0.318) (0.312) (0.311) (0.313)

Age 30–34 0.109 0.111 0.108 0.108 0.108
(0.311) (0.315) (0.310) (0.311) (0.310)

Age 35–39 0.104 0.106 0.102 0.106 0.101
(0.305) (0.308) (0.302) (0.308) (0.301)

Age 40–44 0.111 0.111 0.111 0.112 0.109
(0.314) (0.314) (0.315) (0.316) (0.311)

Age 45–49 0.114 0.111 0.116 0.113 0.114
(0.318) (0.314) (0.320) (0.317) (0.317)

Age 50–54 0.118 0.114 0.122 0.116 0.121
(0.323) (0.317) (0.327) (0.321) (0.326)

Age 55–59 0.109 0.104 0.111 0.108 0.112
(0.312) (0.305) (0.314) (0.310) (0.315)

Age 60–64 0.095 0.069 0.097 0.096 0.096
(0.295) (0.253) (0.295) (0.294) (0.294)

Female 0.510 0.505 0.509 0.513 0.510
(0.500) (0.500) (0.500) (0.500) (0.500)

Race/ethnicity dummies (non-Hispanic white is omitted base category)
Non-Hispanic
black

0.121 0.069 0.107 0.171 0.123
(0.327) (0.253) (0.309) (0.377) (0.328)

Hispanic 0.163 0.298 0.115 0.187 0.066
(0.371) (0.458) (0.319) (0.389) (0.247)

Other 0.080 0.106 0.101 0.052 0.052
(0.272) (0.308) (0.302) (0.222) (0.222)

Foreign born 0.171 0.251 0.180 0.153 0.087
(0.376) (0.434) (0.384) (0.360) (0.282)

U.S. citizen 0.904 0.855 0.907 0.905 0.949
(0.295) (0.352) (0.290) (0.500) (0.220)

Family controls
Married 0.520 0.508 0.517 0.520 0.539

(0.500) (0.500) (0.500) (0.500) (0.499)

Dummies for number of children in home (none is omitted base category)
One child 0.158 0.162 0.158 0.159 0.154

(0.365) (0.369) (0.364) (0.366) (0.361)
Two children 0.133 0.136 0.134 0.129 0.132

(0.339) (0.343) (0.341) (0.336) (0.338)
Three children 0.053 0.058 0.049 0.053 0.052

(0.223) (0.233) (0.216) (0.225) (0.221)
Four children 0.015 0.017 0.013 0.016 0.016

(0.123) (0.130) (0.115) (0.125) (0.127)
Five children

or more
0.006 0.007 0.006 0.006 0.007

(0.077) (0.082) (0.075) (0.077) (0.080)
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Table A1. Continued.

Full sample

Medicaid
expansion;
at or above

median
baseline

uninsured

Medicaid
expansion;

below
median
baseline

uninsured

Non-
expansion;
at or above

median
baseline

uninsured

Non-
expansion;

below
median
baseline

uninsured

Economic controls
Education dummies (less than high school degree is omitted base category)

High school
degree

0.268 0.252 0.254 0.288 0.282
(0.443) (0.434) (0.435) (0.453) (0.450)

Some College 0.329 0.336 0.322 0.333 0.330
(0.470) (0.472) (0.467) (0.471) (0.470)

College
graduate

0.286 0.256 0.333 0.242 0.302
(0.452) (0.436) (0.471) (0.428) (0.459)

Unemployed 0.069 0.079 0.067 0.069 0.059
(0.253) (0.270) (0.250) (0.254) (0.235)

State unemploy-
ment
rate

8.161 9.479 8.095 7.899 7.228
(1.593) (1.426) (1.503) (1.396) (1.302)

Student 0.110 0.114 0.110 0.106 0.112
(0.313) (0.318) (0.313) (0.308) (0.315)

Income dummies (relative to the Federal Poverty Line)a

Income
< 100% FPL

0.144 0.160 0.125 0.163 0.130
(0.351) (0.367) (0.331) (0.369) (0.336)

100% FPL �
Income <
200% FPL

0.171 0.193 0.143 0.199 0.155
(0.376) (0.395) (0.350) (0.399) (0.362)

200% FPL �
Income <
300% FPL

0.162 0.167 0.147 0.174 0.164
(0.368) (0.372) (0.354) (0.379) (0.370)

300% FPL �
Income <
400% FPL

0.136 0.130 0.135 0.136 0.147
(0.343) (0.337) (0.341) (0.342) (0.354)

400% FPL �
Income <
500% FPL

0.106 0.097 0.112 0.099 0.117
(0.308) (0.296) (0.315) (0.299) (0.321)

Income � 500%
FPL

0.282 0.253 0.339 0.229 0.287
(0.450) (0.435) (0.473) (0.420) (0.452)

Exchange controls
State set up own

exchange
0.344 0.631 0.640 N/A N/A

(0.475) (0.483) (0.480)
State exchange

had glitches
0.084 0.073 0.201 N/A N/A

(0.277) (0.260) (0.401)

Notes: Standard deviations are in parentheses.
aOur baseline model includes dummy variables for each year of age as well as dummy variables for
each 10-point increment of the FPL (50 total dummies). To conserve space, we present our descriptive
statistics for age and income in broader categories in this table.
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Table A2. Predictors of state Medicaid expansion.

Predicted effect on Pr(expansion)

State lower chamber under Republican control −0.651 (0.141)***

Average age (standardized) 0.150 (0.093)
Proportion female (standardized) −0.145 (0.072)
Proportion non-Hispanic white (standardized) −0.087 (0.067)
Proportion childless adults (standardized) −0.093 (0.070)
Proportion with income under 138% FPL (standardized) 0.159 (0.105)
Proportion uninsured (standardized) −0.152 (0.109)
Proportion with Medicaid (standardized) 0.092 (0.083)
Number of observations (states) 51
R2 0.711

Notes: Results are from a linear probability model; probit marginal effects are similar. Heteroskedasticity-
robust standard errors are in parentheses. ACS sampling weights are used to aggregate the data to the
state level. The regression then weights by the number of ACS observations in each state. We obtained the
political information from the University of Kentucky Center for Poverty Research’s website, available
at http://www.ukcpr.org/data. The other covariates are our own calculations using ACS data from 2013.
Our conclusions remain similar if we use Republican upper chamber control or Republican governor as
our political measure; multicollinearity makes the inclusion of all three political variables impractical in
a state-level regression with just 51 observations.
***Statistically significant at 0.1% level; **statistically significant at 1% level; *statistically significant at
5% level.
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Table A3. Predictors of baseline uninsured rates by state Medicaid expansion status.

Expansion No expansion

State lower chamber under Republican control −0.004 (0.008) 0.009 (0.010)++

Proportion age 25–29 (standardized) −0.020 (0.006)** −0.009 (0.004)*

Proportion age 30–34 (standardized) −0.007 (0.006) 0.005 (0.007)
Proportion age 35–39 (standardized) 0.006 (0.004) −0.002 (0.003)
Proportion age 40–44 (standardized) 0.008 (0.005) −0.001 (0.003)
Proportion age 45–49 (standardized) −0.010 (0.007) −0.002 (0.004)
Proportion age 50–54 (standardized) 0.003 (0.009) −0.0002 (0.004)
Proportion age 55–59 (standardized) −0.018 (0.007)* −0.007 (0.005)
Proportion age 60–64 (standardized) −0.011 (0.012) 0.001 (0.005)
Proportion female (standardized) −0.005 (0.008) 0.007 (0.004)
Proportion non-Hispanic black (standardized) 0.022 (0.011) −0.001 (0.005)
Proportion Hispanic (standardized) 0.028 (0.006)*** 0.011 (0.004)**+

Proportion other race/ethnicity (standardized) 0.004 (0.005) 0.015 (0.006)*

Proportion foreign born (standardized) −0.033 (0.009)*** −0.018 (0.009)*+++

Proportion U.S. citizen (standardized) −0.042 (0.012)*** −0.018 (0.009)*

Proportion married (standardized) 0.005 (0.006) −0.005 (0.005)
Proportion one child (standardized) −0.002 (0.004) −0.002 (0.003)
Proportion two children (standardized) −0.006 (0.007) −0.004 (0.003)
Proportion three children (standardized) −0.009 (0.005) −0.003 (0.004)
Proportion four children (standardized) −0.005 (0.004) −0.001 (0.003)
Proportion five or more children (standardized) 0.003 (0.004) 0.005 (0.002)*

Proportion high school degree (standardized) 0.005 (0.013) −0.012 (0.009)
Proportion some college (standardized) 0.011 (0.011) 0.005 (0.004)
Proportion college graduate (standardized) 0.011 (0.013) −0.021 (0.009)*+

Proportion unemployed (standardized) 0.011 (0.013) −0.002 (0.003)
State unemployment rate (standardized) −0.009 (0.005) 0.004 (0.004)
Proportion student (standardized) 0.006 (0.004) −0.026 (0.007)**

Proportion income 100–200% FPL (standardized) 0.010 (0.009) 0.013 (0.005)*

Proportion income 200–300% FPL (standardized) −0.003 (0.006) −0.010 (0.005)
Proportion income 300−400% FPL (standardized) −0.010 (0.005) −0.009 (0.004)*

Proportion income 400–500% FPL (standardized) −0.011 (0.005)* −0.006 (0.002)*

Proportion income over 500% FPL (standardized) –0.025 (0.009)** −0.015 (0.009)
Medicaid % FPL Cutoff for Parents (in 100s) 0.001 (0.001) –0.016 (0.004)***

Medicaid % FPL cutoff for childless adults (100s) −0.020 (0.009)* —
Number of observations (local areas) 299 331
R2 0.831 0.907

Notes: Heteroskedasticity-robust standard errors are in parentheses. The regression uses 2013 data. ACS
sampling weights are used to aggregate the data to the local area level. The regression then weights by
the number of ACS observations in each local area.
***Statistically significant at 0.1% level; **statistically significant at 1% level; *statistically significant at
5% level.
+++Difference between effects in expansion and non-expansion states significant at 0.1% level;
++difference between effects in expansion and non-expansion states significant at 1% level; +difference
between effects in expansion and non-expansion states significant at 5% level.
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Table A17. Gender subsamples.

Any
insur-
ance

Any
private

Employer
sponsored

Individually
purchased Medicaid Other

Number
of

sources

Women (Pre-treatment uninsured rate = 0.186, sample size = 3,636,988)
ACA w/o

Medicaid
0.026*** 0.019*** 0.009* 0.009 0.005 0.001 0.024***

(0.006) (0.004) (0.004) (0.006) (0.004) (0.001) (0.006)
Medicaid

Expansion
0.034*** 0.003 0.006 –0.002 0.033*** 0.001 0.038***

(0.007) (0.005) (0.006) (0.007) (0.008) (0.001) (0.008)
Full ACA (w/

Medicaid)
0.060*** 0.023*** 0.015*** 0.007* 0.039*** 0.001 0.061***

(0.005) (0.004) (0.004) (0.003) (0.007) (0.001) (0.005)

Men (Pre-treatment uninsured rate = 0.223, sample size = 3,376,754)
ACA w/o

Medicaid
0.031*** 0.029*** 0.015** 0.013 0.004 –0.001 0.030***

(0.005) (0.004) (0.005) (0.009) (0.003) (0.001) (0.006)
Medicaid

Expansion
0.026*** –0.001 0.005 –0.002 0.029*** 0.001 0.033***

(0.006) (0.006) (0.007) (0.010) (0.007) (0.002) (0.008)
Full ACA (w/

Medicaid)
0.058*** 0.028*** 0.020*** 0.011*** 0.032*** −0.0003 0.063***

(0.004) (0.005) (0.003) (0.003) (0.006) (0.002) (0.005)

Notes: Standard errors, heteroscedasticity-robust and clustered by state, are in parentheses. Sampling
weights are used. All regressions and include state and time fixed effects and the full set of controls.
***Statistically significant at 0.1% level; **statistically significant at 1% level; *statistically significant at
5% level.
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