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Abstract

A common policy proposal to address the over-use of emergency departments by the unin-
sured is expanding public insurance. However, these expansions are not limited to the previously
uninsured; crowding-out of private health insurance also occurs. The effect on emergency de-
partment utilization following an expansion in public insurance will be largely determined by the
makeup of the newly covered population. Consideration of only one avenue will lead to an in-
accurate interpretation of how expanding public insurance to the uninsured impacts emergency
department utilization by the previously uninsured. Yet, the two streams of current literature
— the expansionary and crowding-out avenues — have yet to cross. This paper is an effort to fill
that gap. Using the Low Income Health Program (LIHP) and subsequent Affordable Care Act
(ACA) Medicaid expansions in California, we examine how the prior insurance status of the
newly eligible Medicaid population impacts emergency department usage. Employing hospital-
level data from 2006 through 2016, we estimate (1) a binary difference-in-difference model, (2) a
continuous treatment difference-in-difference model where our treatment is the number of newly
eligible and enrolled in Medicaid, and (3) a continuous difference-in-difference model with two
treatment effects: the estimated number of newly enrolled who were previously uninsured vs.
those previously privately insured. We find that emergency department visits increased and
that this increase is driven entirely by those who crowded-out from their private insurance.
The increase in emergency department usage increased healthcare expenditures in California by
$429.3 million per year.
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“I mean, people have access to health care in America. After all, you just go to an
emergency room.”

— President George W. Bush - 2007

1 Introduction:

Lacking access to other forms of healthcare, the poor and uninsured rely on emergency depart-
ments for routine medical care. A common policy proposal to address this over-reliance is expand-
ing public insurance, specifically Medicaid, to reduce the number of uninsured. The thought is
the previously uninsured will seek more cost-effective and appropriate care after receiving public
insurance.

However, this thought is incomplete. Medicaid expansions are usually not applicable to just
the previously uninsured; “crowding-out” of private health insurance also occurs. There are two
(potentially competing) effects of expanding the eligibility of public insurance. There is the intended
expansionary effect — the change in behavior from consumers going from uninsured to covered by
public insurance; but there is also a crowding-out effect — the change in behavior from consumers
switching from private insurance to public insurance. To determine whether the expansionary effect
works as policymakers intend (i.e. decreasing emergency department utilization), we disentangle
the expansionary and crowding-out effects.

In this paper, we examine the impact of the prior insurance status of the newly publicly insured
on emergency department usage. Our identification is based on the staggered roll-out of California’s
Low Income Health Program (LIHP) and subsequent Affordable Care Act Medicaid expansions.
Using hospital-level data from 2006 through 2016, we estimate (1) a binary difference-in-difference
model, (2) a continuous treatment difference-in-difference model where our treatment is the number
of newly eligible and enrolled in Medicaid, and (3) a continuous difference-in-difference model with
two treatment effects: the estimated number of newly enrolled who were uninsured vs. those who
previously had private insurance. We find that, following the LIHP and ACA Medicaid expansions
in California, total emergency department utilization increased. This increase was driven entirely by
those who previously had private insurance. The increase in emergency department usage resulted

in an increase in healthcare expenditures in California of $429.3 million per year.



A major provision of the ACA was the expansion of the federal minimum Medicaid eligibility
from 100% to 138% of the federal poverty line (FPL) and the inclusion of non-disabled, childless
adults. To prepare for the ACA Medicaid expansion, California submitted a section 1115 Medicaid
Demonstration Waiver titled California’s Low Income Health Program (LIHP) which was approved
on November 2nd, 2010. Beginning in July 2011, California counties could choose to expand
Medicaid ahead of the ACA Medicaid expansion. From 2011 to 2013, the LIHP Medicaid expansion
provided health insurance to previously non-Medicaid eligible individuals living at or below 67%,
75%, 100%, 138%, or 200% of the FPL depending on the county of residence (Meng et al., 2012;
Golberstein et al., 2015). Beginning in 2014, all counties in California expanded Medicaid to the
ACA Medicaid expansion requirements.

The ACA Medicaid expansion was partially intended to address the over-use of emergency
departments by the uninsured.? However, not all of the new recipients of Medicaid were previ-
ously uninsured.? An individual’s prior insurance status may impact their emergency department
utilization after gaining Medicaid.

Specifically, those who crowd-out may increase their reliance on emergency departments for
routine care. Many primary care physicians do not accept Medicaid, and those that do are of-
ten reluctant to schedule new patients (Kellermann and Weinick, 2012). Thus, consumers moving
from private insurance to public insurance (i.e. crowding-out) may be more likely to use emergency
departments for non-emergency care. Additionally, cost-sharing is much lower for Medicaid. The
median cost of an emergency department visit with private insurance is $1,233, whereas the maxi-
mum co-pay for Medi-Cal patients going to the emergency department for non-emergency services
is $15 (Caldwell et al., 2013; California Department of Healthcare Services, 2013a,b).* Individuals

who crowd-out see a 98.8% price decrease for a non-emergency emergency department visit. The

!Expanding to the ACA Medicaid requirements of 100% to 138% of the FPL meant that the California counties
that expanded only to 67% or 75% of the FPL under the LIHP saw an additional increase in Medicaid eligibility.
The counties that expanded to 200% of the FPL under the LIHP saw individuals lose their Medicaid eligibility.

2President Obama mentioned this during a speech in 2010. For a full text of the speech, please re-
fer to https://obamawhitehouse.archives.gov/the-press-office/2010/09/22/remarks-president-a-backyard-discussion-
health-care-reform-and-patients-

3The Oregon Medicaid expansion is a special case as only the previously uninsured were eligible.

“Medi-Cal is California’s name for Medicaid. Please refer to section 2.3.2 for more information on maximum
out of pocket payments for non-emergency visits to the emergency department for Medicaid patients and how the
maximum out of pocket payments have developed over time.
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price decrease combined with the lower availability of primary care physicians leads us to expect
that individuals who crowd-out will utilize the emergency department more.

Conversely, previously uninsured individuals in California actually see an increase in the price
of an emergency department visit after receiving Medicaid. Every hospital in California is required
to have in place and disclose to all patients their policies for charity care (i.e. free care) and discount
payments (i.e. discounted cost of care) for uninsured patients with incomes at or below 350% of
the FPL (California Department of Healthcare Services, 2010). In 2014, at least 53% of California
emergency departments offered free care to uninsured individuals with incomes 100% to 138% of the
FPL, while 100% of emergency departments in California offered some form of financial assistance
for uninsured individuals with incomes 100% to 138% of the FPL.> The majority of patients who
were uninsured and gained Medicaid in California went from free emergency department care to
paying a $15 copay for a non-emergency emergency department visit (California Department of
Healthcare Services, 2013b). We expect those who were previously uninsured and gained Medicaid
to substitute away from emergency department visits (which become more expensive) towards
primary care visits (which become cheaper).

Policymakers expand public insurance to the uninsured to decrease emergency department
utilization by the uninsured but, in theory, the effect is ambiguous. The extensive margin, use of
emergency department vs. other providers, predicts a reduction in emergency department over-
usage as the newly insured will have more options for care available to them (Ayanian et al., 2000;
Weissman et al., 1991). The intensive margin, quantity of use, predicts an increase in emergency
department utilization as those newly insured will consume more healthcare in general (Finkelstein
et al., 2012; Hadley and Holahan, 2003).

Empirically, the results are mixed. Anderson et al. (2012) analyze the effect of children becoming
ineligible for their parents’ health insurance at age 18 (“aging out”) and find that the reduction in
coverage reduces both hospital and emergency department usage, implying that insurance coverage

increases emergency department usage. Nikpay et al. (2017) find the ACA Medicaid expansion

5While all hospitals in California are required to have in place and disclose their charity care policies, the historical
data is limited in the data on the income thresholds for charity care and discount care. It is important to note that
these charity care policies vary by state. California is one of twenty states that have passed such legislation. Oregon
does not require emergency departments to offer charity care for the uninsured. Therefore, the previously uninsured
who gained Medicaid in Oregon under the Oregon Health Insurance experiment did not see a price increase for an
emergency department visit but rather saw a price decrease. For more information concerning California AB 774,
please refer to Section 2.3.1.



increased emergency department use by 2.5 visits per 1,000 population in expansion states. Dresden
et al. (2017) examine the ACA Medicaid expansion in Illinois and find emergency department
visits by adults increased with the increase being driven by visits resulting in discharge from the
emergency department. Wherry and Miller (2016) find an increase in overnight hospital stays,
physician visits, and rates of diagnosis of diabetes in states that adopted the ACA’s Medicaid
expansion. Taubman et al. (2014) examine the Oregon Health Insurance Experiment and find that
emergency department visits for the previously uninsured increased by 40%. This increase includes
a broad range of types of visits including conditions that may be more efficiently treated by a
primary care physician.

Miller (2012), who examines the 2006 Massachusetts Health Reform, comes to the opposite
conclusion — finding that counties who previously had the highest uninsured levels saw the greatest
decrease in emergency department visits. Similarly, Hernandez-Boussard et al. (2014) study emer-
gency department usage in California, New York, and Florida between 2009-2011 and also find
a decrease in emergency department usage for young adults following the implementation of the
ACA. Similarly, McConville et al. (2018) examine the impact of the ACA Medicaid expansion in
California and find that high utilizers of the emergency department (i.e. 4 or more visits annually)
visited the emergency department less frequently. Other studies, such as Gingold et al. (2017) and
Klein et al. (2017), find no statistically significant impact on emergency department utilization as
a result of an insurance expansion.

A stream of literature examining the effect of public health insurance expansions on those
already privately insured, coined “crowding-out” by Cutler and Gruber (1996), has developed in
parallel to the purely expansionary literature. Cutler and Gruber (1996) use the Medicaid expansion
for pregnant women and children from 1987-1992 and find evidence that a significant portion of the
increase in Medicaid coverage was successively followed by a reduction in private insurance coverage.
Ham and Shore-Sheppard (2005) criticize Cutler and Gruber (1996) for failing to consider insurance
coverage as a family decision. When accounting for this, Ham and Shore-Sheppard (2005) find that,
though overall take up increases, the crowding out effect was not significant. This indicates that

the new insureds in a Medicaid expansion were not previously private market participants.® The

5For a detailed literature review of the crowding-out literature, please refer to Gruber and Simon (2008).



estimates of the crowding-out rate are consistently positive, but the magnitude varies wildly —
ranging from 4% to 60% (Gruber and Simon, 2008).

The effect on emergency department utilization following an expansion in public insurance will
be largely determined by the makeup of the newly covered population. Consideration of only one
avenue will lead to an inaccurate interpretation of how expanding public insurance to the uninsured
impacts emergency department utilization by the previously uninsured. Yet, the two streams of
current literature — the expansionary and crowding-out avenues — have yet to cross. This paper is
an effort to fill that gap.

This paper contributes to the literature as a connection between the crowd-out and the expan-
sionary literature. Additionally, this paper contributes to the literature examining the efficacy of
the Medicaid expansion of the ACA. If a goal of expanding public insurance is to limit emergency
department over-utilization (thereby controlling healthcare costs), it is imperative to understand

the interaction of expansionary and crowding-out effects.

2 Institutional Details:

2.1 Medicaid and the Affordable Care Act:

In 1965, President Johnson signed into law the Social Security Act Amendment, which es-
tablished Medicare and Medicaid in the US. Developed as a federal-state partnership program,
Medicaid provided public health insurance for low-income children, caretaker relatives, and indi-
viduals with disabilities. States that opted into the Medicaid program would receive federal funds
for eligible citizens to access a defined set of medical benefits. Prior to the passage of the ACA,
non-disabled, childless adults were ineligible for Medicaid, regardless of whether these adults met
the income requirements. The ACA filled in this coverage and made the income requirements
less restrictive. Specifically, the Medicaid expansion component of the ACA increased the federal
minimum Medicaid eligibility from 100% to 138% of the FPL. Additionally, all non-elderly adults
meeting this income requirement were Medicaid eligible. The federal government would provide
100% of the funding for these newly eligible adults from 2014 through 2016, 95% of the funding
for 2017, 94% for 2018, 93% for 2019, and 90% for 2020 and onward. It is projected that the

Medicaid expansion provision of the ACA would increase overall Medicaid enrollment by more



than 20 million. Besides expanding coverage to reduce the number of uninsured, the Medicaid
expansion component directly impacted hospitals, and emergency departments in particular, by
reducing disproportionate share hospital payments (DSH) by $22.1 billion over the course of five
years (American Hospital Association, 2015).

While the Medicaid expansion component was set to take effect in 2014, California, Connecticut,
Minnesota, New Jersey, Washington, and the District of Columbia immediately filed section 1115
Medicaid Demonstration waivers to implement the ACA Medicaid expansion early (The Henry
J. Kaiser Family Foundation, 2012b; Golberstein et al., 2015). California submitted a section
1115 Medicaid Demonstration waiver titled California’s Low Income Health Program (LIHP), also
referred to as “California’s Bridge to Reform”, which was approved on November 2nd, 2010 (The
Henry J. Kaiser Family Foundation, 2012a). California’s LIHP was set to take effect in July 2011
and contained two components: (1) Health Care Coverage Inititave (HCCI) and (2) Medicaid
Coverage Expansion (MCE).

The HHCI provided health insurance to previously non-Medicaid eligible individuals living
above 138% through 200% of the FPL. The MCE provided health insurance to previously non-
Medicaid eligible individuals living at or below 67%, 75%, 100%, 138%, or 200% of the FPL
depending on the county of residence (Meng et al., 2012; Golberstein et al., 2015). At the end
of the program, July 31, 2013, individuals enrolled in MCE were transitioned into the Medi-Cal
program if they were at or below 138% of the FPL (consistent with Medicaid expansion), and
individuals enrolled in HHCI or MCE with incomes above 138% of the FPL were transitioned into
the California Health Benefit Exchange (consistent with the ACA individual marketplaces) (Meng
et al., 2012; Golberstein et al., 2015). Unlike the ACA Medicaid expansion, counties that chose to
participate in the LIHP were required to pay for half the cost of coverage for the newly eligible
adults (Harbage and King, 2012). The other half of the cost of coverage was paid through federal
funds (Harbage and King, 2012).

Of particular importance to this analysis, the LIHP was not a statewide program but was rolled-
out at the county-level — California counties had the option of participating in this demonstration.
Of the 58 counties in California, 10 chose to join the demonstration in 2011, 41 additional counties
joined in 2012, and 2 additional counties joined in 2013 (Golberstein et al., 2015). The remaining 5

counties did not participate in the LIHP program but expanded Medicaid under the ACA Medicaid



expansion in 2014. Figure 1 has more specific information about the roll-out of the LIHP across

California counties.”

2.2 Emergency Departments:

An emergency department is a medical treatment facility in a hospital designed for the treatment
of acute medical conditions. In 1986, Congress enacted the Emergency Medical Treatment and
Labor Act (EMTALA). EMTALA mandates that any Medicare participating hospital screen and
stabilize any individual regardless of insurance status or ability to pay. This asymmetric (non-
hospitals are unaffected) federal regulation prevents emergency departments from diverting the
poor and uninsured to more appropriate — and cost efficient — healthcare providers.® Emergency
department usage remained steady for two decades following initial implementation but, more
recently, the U.S. has seen a striking increase in the use of emergency departments. From 2003-
2010, the number of emergency department visits grew by 15.9%, from 113.9 million to 129.8
million, with the majority of the growth occurring between 2008 and 2010 (McCaig and Burt,
2005; NHAMCS, 2011). Unprepared for such a drastic increase in patient volume, emergency
departments have become overcrowded with wait times increasing 25% between 2008 to 2010 (Hing
and Bhuiya, 2012). Such increases in wait time adversely impact health outcomes, especially for
emergency ailments.

Additionally, emergency departments are increasingly being used for non-urgent or semi-urgent
care. Of the 136.2 million emergency department visits in 2011, 43.5% of these visits were classified
as semi-urgent or non-urgent (NHAMCS, 2011). A stark increase from 2001, where only 25.4%
of emergency department visits were classified as semi-urgent or non-urgent (McCaig and Burt,
2005). This increasing reliance on emergency departments for non-emergency care, often by patients
who lack access to other medical care, has led to emergency departments becoming the safety-net
provider of healthcare.

With the additional role of safety-net provider, emergency departments have enlarged their

presence as a healthcare provider. Emergency department volume increased 11.2% between 2007-

“For more specific information concerning California’s LIHP, please refer to Meng et al. (2012), Gelatt et al.
(2014), Harbage and King (2012), and Golberstein et al. (2015).

8For more information see the American College of Emergency Physicians EMTALA information page at
https://www.acep.org/News-Media-top-banner/EMTALA/.
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2010 compared to 4.6% between 2003-2006 (McCaig and Burt, 2005; Pitts et al., 2008; Niska
et al., 2010; NHAMCS, 2011). In response to this “crowding crisis,” the American College of
Emergency Physicians (ACEP) created a task force to identify the cause of emergency department
overutilization (Asplin et al., 2008). The ACEP found cause of the crowding crisis to be the poor
and uninsured, whose emergency department usage increased from 4.4% between 2003-2006 to
17.2% between 2007-2010.7

This overutilization of the emergency department by the uninsured for medical care has caused a
financial burden for emergency departments. Unable to afford costly emergency department visits,
the bills of the uninsured go unpaid, with uncompensated care costs growing from $24.9 billion in
2003 to $39.3 billion in 2010 (Garthwaite et al., 2015; American Hospital Association, 2014).

Policymakers hypothesize that the expansion of Medicaid will decrease the uninsured rate allow-
ing emergency departments to shift back to the role of an acute medical care provider rather than
a safety net. This is particularly true for the ACA. In a speech on September 22, 2010, President

Obama highlighted this intention of the ACA stating

What happens is, you don’t have health insurance, you go to the emergency room...
We're a lot better off if we are making sure that everybody is getting preventive care,
we’re encouraging wellness programs where people have access to doctors up front. And
that’s why we feel pretty confident that over the long term, as a consequence of the
Affordable Care Act, premiums are going to be lower than they would be otherwise;

health care costs overall are going to be lower than they would be otherwise.”1°

2.3 Price of an Emergency Department Visit:
2.3.1 Uninsured Patients: California Hospital Fair Pricing Policy (AB 774)

On September 29th, 2006, California passed AB 774, which added Hospital Fair Pricing Policies
to the California Health and Safety Code for self-pay and underinsured, high cost patients (Cal-
ifornia Department of Healthcare Services, 2010). Effective January 1st, 2007, AB 774 requires

that each licensed general acute care hospital, psychiatric acute hospital, and special hospital in

9From the NHAMCS 2003, 2006, 2007 and 2010 Emergency Department Summary Tables.
OFor a full text of the speech, please refer to https://obamawhitehouse.archives.gov/the-press-
office/2010/09/22 /remarks-president-a-backyard-discussion-health-care-reform-and-patients-
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California have in place written policies for charity care (i.e. free care) and discount payments (i.e.
discounted cost of care) for individuals with income at or below 350% of the FPL who are either:
(1) uninsured, or (2) underinsured with high medical costs (California Department of Healthcare
Services, 2010). Additionally, AB 774 requires that each licensed general acute care hospital, psy-
chiatric acute hospital, and special hospital in California provide written notice of their charity care
and discount payments, eligibility information, and contact information where additional informa-
tion concerning these policies may be acquired (California Department of Healthcare Services, 2010;
Hilltop Institute, 2016). AB 774 specifies that the written notice of their charity care and discount
payments must (1) be provided to patients who receive emergency or outpatient care (i.e. patients
who may be billed but not admitted), and (2) posted in public locations including, the emergency
department, billing office, admissions office, and other outpatient settings (California Department
of Healthcare Services, 2010). !

Under AB 774, each hospital is allowed to determine their eligibility thresholds for charity care
and discount payments for the uninsured or underinsured with high medical costs up to 350%
of the FPL. Between 2007 to 2014, at least 24.8% to 53% of California emergency departments
set their eligibility thresholds such that uninsured individuals between 100% to 138% of the FPL
qualified for free care.!? This means that for 24.8% to 53% of California emergency departments,
emergency department visits by those who were uninsured and would become eligible for Medicaid
under most of the LIHP expansions and the entirety of the ACA Medicaid expansion were free.
For the emergency departments that did not offer full or partial charity care for those uninsured
between 100% to 138% of the FPL, these individuals still qualified for discount payments. While the
payment discounts vary by emergency department, these patients could expect to receive a 65% to
85% discount.'® Therefore, all uninsured patients visiting an emergency department in California
with incomes between 100% to 138% of the FPL received either free care or highly discounted care

prior to becoming eligible for Medicaid. As of 2016, only 20 states had passed legislation similar to

" For more information regarding AB 774, please refer to the https://syfphr.oshpd.ca.gov/AboutFairPricingPolicy.aspx.
The entire policy can be downloaded at https://oshpd.ca.gov/documents/hid/fairpricing/HSC127400_Charity CarePoliciesSB350.pdf.
2For each hospital’s charity care and discount payment policy income requirements, please refer to the
https://syfphr.oshpd.ca.gov/. Please refer to Figure 2 to see the breakdown of coverage range for individuals between
100% to 138% of the FPL between 2007 and 2014.
3These numbers come from the 2005 OSHPD data. For more information please refer to
Hhttps://oshpd.ca.gov/HID /Hospital-Fair-Pricing-FAQs.html#Public.
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the AB 774 requiring both financial assistance policies and financial assistance policy dissemination

(Hilltop Institute, 2016).1

2.3.2 Medicaid Patients:

A Medicaid patient is only required to pay out of pocket for visiting an emergency department
for non-emergency care if (1) the patient has already been screened to determine that no medical
emergency is present; (2) the patient received a referral from the hospital for an appropriate medical
provider; (3) the hospital ensured that the patient could be seen by an alternative provider in
a timely manner with less cost-sharing; (4) the hospital coordinated scheduling and provided a
referral for treatment; and (5) the hospital warned the patient that they may be required to pay
a co-payment for services if they continue to be treated at the emergency department (Centers for
Medicare & Medicaid Services, 2008). If the Medicaid patient still requests care after all five of
those events occur, then the Medicaid patient will be charged cost-sharing (Centers for Medicare
& Medicaid Services, 2008).

From 2005 to 2013, the federally restricted maximum out of pocket payments for Medicaid pa-
tients between 100% to 138% of the FPL for going to the emergency department for non-emergency
services was either a $5.30 deductible, a $7.80 co-pay, or 10% coinsurance (not to exceed 5% of
monthly/quarterly income) (The Henry J. Kaiser Family Foundation, 2013). As Figure 3 shows,
after 2013 the federally restricted maximum amount a Medicaid patient could be charged for using
the emergency department for non-emergency services was $8 (The Henry J. Kaiser Family Foun-
dation, 2013). In California, where our analysis takes place, the maximum charge for a Medicaid
patient with income 100% to 138% of the FPL was $5 prior to 2014 (California Department of
Healthcare Services, 1991b,a). In 2014, California received a waiver from the Centers for Medicaid
and Medicaid Services to charge a maximum $15 copay for non-emergency visits to the emergency

department (California Department of Healthcare Services, 2013a,b).

l4States with financial assistance policies and financial assistance policy dissemination requirements are CA,
CO, IL, IN, ME, MD, MA, NH, NM, NY, PA, RI, TX, UT, VA, WA, WV, and WI. For a complete break-
down of state hospital financial assistance policies and financial assistance dissemination policies, please refer to
https://hilltopinstitute.org/our-work /hospital-community-benefit /hospital-community-benefit-state-law-profiles/.
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3 Data and Methods:

3.1 Data:

To measure emergency department utilization, we use the 2006 to 2016 California Office of
Statewide Health Planning and Development (OSHPD) Hospital Utilization data. The OSHPD
hospital data provide annual data for each hospital licensed in the state of California including
hospital and emergency department location, associated emergency department utilization, and
emergency department characteristics, such as number of beds, trauma designation, number of
areas in the emergency department that can treat one patient at a time (i.e. EMS station), etc.
To measure access to other healthcare providers (i.e. potential substitutes for non-emergency emer-
gency department care), we use the OSHPD Primary Care Clinic Annual Utilization data. The
OSHPD Primary Care Clinic Utilization data provide annual data on primary care clinics, includ-
ing community and free clinics, and specialty clinics. Specifically, the OSHPD Primary Care Clinic
Annual Utilization data include the clinic location, type of clinic, services provided, financial data,
utilization, and full-time equivalent healthcare provider breakdowns. County unemployment rates
come from the Bureau of Labor Statistics (BLS) local area unemployment statistics labor force
data by county. The BLS local area labor force data include annual averages of the total labor
force, total employed, total unemployed, and unemployment rate for each county in the United
States. The county-level poverty rates come from the Small Area Income and Poverty Estimates
(SAIPE) based on the American Community Survey (ACS). For a measure of insurance penetra-
tion, we use the number of Medicare Advantage beneficiaries, which comes from the Centers for
Medicare and Medicaid Services.'®> We use Medicare Advantage beneficiaries as a measure of in-
surance penetration as Medicare Advantage is run through private insurance companies and the
Medicare beneficiaries must opt into a Medicare Advantage Plan (i.e. enroll in Medicare Part C).
Therefore, the number of Medicare Advantage beneficiaries provides a measure of private insurance
penetration.

To measure insurance enrollment, which we use to estimate the level of crowd-out caused by

the LTHP and ACA Medicaid expansion, and for demographic controls, we use the ACS one year

15Full Medicare enrollment was only available from 2007 onward, which is why we are restricted to the number of
Medicare Advantage beneficiaries.
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estimates from 2006 through 2016. The ACS provides annual estimates for insurance enrollment
(beginning in 2008), educational attainment, demographic characteristics, etc. for every public use
microdata area (PUMA) in the United States.!® Because our treatment is at the county-level,
we calculate values at the PUMA level and crosswalk these values to the county-level, which we
can then match to the hospital-level OSHPD data.!” We only include emergency departments
in operation throughout our entire study period of 2006 to 2016. We also exclude emergency
departments for which emergency department utilization was equal to zero. This leaves us with a
balanced panel of 287 emergency departments from 2006 to 2016.18

Table 1 shows the summary statistics of the data pertaining to emergency departments and
Table 2 shows the summary statistics for the county controls. Both Tables 1 and 2 contain summary
statistics for the full sample, and then broken apart by those years prior to the Medicaid expansion
and the years following the Medicaid expansion. Table 1 displays that for the entire sample,
the average number of emergency department visits per capita was 0.067 and of these visits, the
majority were visits that did not result in admission to the hospital. Additionally, Table 1 indicates
that for the entire sample, 22% of emergency departments had some level of trauma designation,
only 7.7% were identified as a teaching hospital, the average number of ICU beds was 18.89, and the
average number of EMS stations was 21.80.!% Table 2 shows that the counties in the sample had
an average of 109.24 full-time equivalent medical professionals, an average population of 720,530,
an average of 28.73% of the population was Hispanic or Latino, and an average of 15.65% of the
population was in poverty.

Tables 3 and 4 show the summary statistics of the data pertaining to emergency departments
and county controls for those counties that either expanded Medicaid under the LIHP to 100% to
138% of the FPL or only expanded Medicaid under the ACA, respectively.2’ This subsample of the

data includes 80.8% of the emergency departments included in the full sample. Table 3 indicates

S PUMA is the most detailed geographical area included in the ACS 1-year estimates, which is why we use the
PUMA area. For more information about PUMASs please refer to the US Census Bureau Geography.

" These data were downloaded from OSHPD Hospital, OSHPD Primary Care Clinic, Medicare Beneficiaries, BLS,
SAIPE, ACS Race Tables, Crosswalks, and ACS 1 Year Estimates.

18Please note that six counties in California did not have emergency departments in operation from 2006 to 2016.
These counties are Alpine, Colusa, Kings, Plumas, Sierra, and Sutter. Since these counties did not have a balanced
panel of emergency departments, these counties were not included in this analysis.

9EMS station does not include the number of holding or observation beds.

20The counties excluded from this subsample are Alameda, Contra Costa, Orange, Ventura, Sacramento, and
Tulare.
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an average number of emergency department visits per capita of 0.076, and the majority of these
emergency department visits did not result in admission to the hospital. Table 3 also shows that
the sample of emergency departments operating in counties that only expanded Medicaid 100%
to 138% of the FPL had average number of ICU beds of 18.46, an average number of trauma
designated facilities of 22.6%, an average number of teaching hospitals of 8.2%, and an average
number of EMS stations of 21.07. Table 4 shows that counties that only expanded Medicaid 100%
to 138% of the FPL had an average of 99.07 full-time equivalent medical professionals, an average
population of 632,030 where an average of 28.16% of that population was Hispanic or Latino, and

an average of 15.84% of the population lived in poverty.

3.2 Crowd-out and Expansionary Effects Estimation:

The two variables of interest for this analysis are (1) the number of previously-insured individuals
who enroll in Medicaid once they become eligible under the LIHP or ACA Medicaid expansion
(i.e. crowding-out effect), and (2) the number of previously uninsured individuals who enroll in
Medicaid after becoming eligible under the LIHP or ACA Medicaid expansion (i.e. expansionary
effect). Because the ACS is not a panel, we cannot determine an individual’s prior insurance status
and therefore must estimate the expansionary and crowding-out effects.

Let PrivCov; be whether or not individual ¢ had private health insurance in the period prior to
Medicaid expansion in that county. What we are trying to estimate is Pr(PrivCov; = 1|X;) i €e
for every individual e in the expansion county who is newly eligible for, and enrolled in, Medicaid.

We model and estimate this probability through

Pr(PrivCov; = 1|X;) = F(X;;8) + €, 1 €n

Where F() is a random forest classifier; n is the subset of our sample who live in non-expansion
county-years and who would have been eligible for Medicaid if they lived in an expansion county-
year; and X, is a vector of control variables including race, education, income, year trends, and
several more. The full list of variables is available in Table 5. For robustness, we also run and report

all of our analysis using a more traditional probit functional form for F'() instead of a random forest.
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We then use the estimated /3’ to predict the probability that individuals in expansion county-
years who are newly-eligible for, and enrolled in, Medicaid had private insurance in the most recent

non-expansion year. That is, we estimate:

PrivCov, = F(Xe; B)

Where e is the subset of our sample that is newly-eligible for, and enrolled in, Medicaid in the
expansion county-years. We then use the person-weights for each observation to aggregate up to a
county-level number of newly eligible and enrolled Medicaid recipients who would have had private
insurance if not for their new found Medicaid eligibility (i.e. crowded-out).

To calculate the total number of newly eligible and enrolled in Medicaid who were previously
uninsured (i.e. the expansionary effect) we use the ACS one-year estimates in county-expansion
years and subset the data to include individuals who are newly eligible and enrolled in Medicaid.?!
Using the person-weights, we aggregate up to the total number of newly-eligible and enrolled in
Medicaid in a county (i.e. the total effect of the expansion). We then subtract the crowding-out
effect from the total effect which gives the expansionary effect.??

Popular in machine learning, random forests are an ensemble learning method most commonly
used for classification problems. Developed to correct for the over-fitting inherent in single decision
trees, random forests operate by constructing a multitude of decision trees via bootstrapping and
then using the mean prediction.??> The gap between econometrics and machine learning is largely
one of predictive power vs. interpretability. The most popular methods in machine learning, such as
random forests and neural networks, are often referred to as “black box” algorithms. This moniker
references the difficulty in interpretation of the estimated parameters (when they exist) relative
to the linear (in some way) methods pervasive in econometrics. However, the cost of opacity

buys an increase in predictive power which, when leveraged properly, is extremely useful. For

2'While there is no single variable in the ACS to identify an individual as newly eligible and enrolled in the
Medicaid expansion, we are able to determine whether an individual is newly eligible and enrolled in Medicaid by
examining (1) their income level, (2) their age, (3) whether or not they have children, and (4) whether they have
Medicaid. For example, for the ACA expansion if we see a non-disabled childless adult living within 100% to 138%
of the FPL who has Medicaid, we know that this individual is newly eligible for and enrolled in Medicaid.

22The ACS data is at the PUMA level and not the county-level. This would create difficulties for our estimates
if multiple counties that are located in a single PUMA expanded Medicaid at different times. However, for the few
PUMASs that cover multiple counties in California, all of the counties expanded Medicaid at the same time.

#See Breiman (2001) for a discussion of random forest predictors.
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instance, Belloni et al. (2012) use the LASSO estimator to allow for non-linearity in the estimation
of treatment effects in sparse models; Wager and Athey (2015) discuss the use of random forests
to estimate models with heterogeneous treatment effects.

We choose the random forest method as our preferred specification, as opposed to a traditional
probit, a neural net, or a LASSO, based on an out of sample cross validation test. For this test,
we use the same method described above on the sample of consumers from 139% to 400% of the
FPL. These individuals do not become eligible for Medicaid and thus we can use them to test each
method’s predictive power. The results are in Table 6. The random forest method has both the
smallest mean squared error in prediction as well as the smallest bias.?*

A good general rule, and one this paper follows, is to use more traditional econometric techniques
when interpretability and an unbiased estimator are required, such as determining the effect of
multiple continuous treatment variables, and to use machine learning techniques where prediction
is the dominant requisite, such as in deriving estimated regressors.

Table 7 shows the random forest estimates of the average crowding-out and expansionary effects
as (1) the average total number of individuals per county, and (2) the average percent of the
total effect per county by year. The average crowding-out effect as a percent of the total effect
is approximately 34.78% per county across the years, which is well within the ranges found in
the literature. The average expansionary effect as a percent of the total effect is approximately
65.21% per county across the years. Figures 4 through 9 show the ranges and heterogeneity of the
crowding-out and expansionary effects across counties and years of expansion.

Table 8 displays the probit estimates of the average crowding-out and expansionary effects as
(1) the average total number of individuals per county, and (2) the average percent of the total
effect per county by year. The average crowding-out effect as a percent of the total effect using the
probit estimation is 38.16% per county across the years, which is a larger estimate than the random
forest estimate but still within the ranges found in the literature. The average expansionary effect
as a percent of the total effect per county from 2011 to 2016 is roughly 61.84%.

While high, our estimates of the crowding-out effect are well within the literature, with estimates
ranging between 4% to 60%. Additionally, the ACS shows that prior to the Medicaid expansion in

California, 64% of the individuals who would become eligible for Medicaid had private insurance.

24The constant negative bias across all methods is due to the implementation of the exchanges.
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Following the Medicaid expansion, only 42% of those who were eligible for Medicaid had private
insurance. These numbers imply a 34.37% decrease in private insurance coverage, which is very
close to our average crowding-out effect per county between 2011 to 2016 using the random forest
estimator.?

To compare our ACS estimates of those who were newly eligible and enrolled in the ACA
Medicaid expansion in California to the enrollment numbers in California, we use the California
Department of Health Care Services Statewide Medi-Cal Certified Eligible Individuals data from
2014 through 2016.26 The California Statewide Medi-Cal Certified Eligible Individuals data de-
tail the annual Medicaid enrollment numbers in California by aid code. The aid codes include a
breakdown of codes for those enrolled through the ACA Medicaid expansion. Table 9 shows that

we underestimate the number of newly eligible and enrolled in the ACA Medicaid expansion on

average 22.79% from 2014 through 2016.%7

3.3 Model:

Our first specification is a difference-in-difference estimation of emergency department volume

per capita for emergency department ¢ in county j in year t:

EDVisitsPerCap;j; = o + BiTreatmentE f fectji + BaXije + a; + 0 + Cj X t + €55 (1)

Where T'reatmentE f fect;j; is a dummy variable equal to one if county j has expanded Medicaid
by year t. Xjj; is a vector of demographic and emergency department controls including the per-
cent of the population in poverty, the population that is Hispanic or Latino, the total population,

the number full-time equivalent relevant healthcare providers, the number of Medicare Advantage

25The high crowd-out estimates shown in Tables 7 and 8 are also not surprising given the individuals targeted in
the LIHP and ACA Medicaid expansion. Specifically, individuals eligible for the Medicaid expansion are childless
adults. Given that children are not a factor in their insurance decisions, these individuals may be more likely to
switch insurance.

26The Statewide Medi-Cal Certified Eligible Individuals by Aid Code can be downloaded at
https://data.chhs.ca.gov/dataset /statewide-medi-cal-certified-eligible-individuals-by-aid-code-2013-2017. This
data is only available for the ACA Medicaid expansion.

2TUnderestimating the number of Medicaid enrollees is one of the limitations of the ACS, which historically has
underestimated the number of Medicaid recipients.
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beneficiaries, the number of Intensive Care Unit (ICU) beds, number of EMS stations, a dummy
indicating whether the hospital is a teaching hospital, and a dummy indicating whether the emer-

gency department is a trauma designated facility of any level.?®

«; is an emergency department
fixed effect. ¢; is a year fixed effect. C; x t are county specific linear time trends that absorb
pre-existing county trends in emergency department utilization. The identification derives from
the heterogeneity across California’s counties for the roll-out of the LIHP and subsequent ACA
Medicaid expansions. If the newly insured seek more appropriate care, as the policy intended, then
counties that expanded Medicaid should see a decrease in emergency department utilization relative
to counties that did not expand Medicaid (i.e. 51 < 0). However, if it is difficult for new Medicaid
patients to see healthcare providers or if consumers are sticky in their healthcare habits (i.e. pa-
tients like going to the emergency department), then counties that expanded Medicaid should see
an increase in emergency department utilization relative to counties that did not expand Medicaid
(i.e. p1 > 0).

Given the heterogeneity in the roll-out LIHP Medicaid expansion and subsequent ACA Medicaid
expansion in California, it is important to consider how the difference in the timing of the treat-
ment impacts the interpretation of 5 in equation 1. Under a traditional difference-in-difference
framework, 81 can be interpreted as the average treatment effect on the treated. When the timing
of treatment varies, as it does with Medicaid expansion in California, (1 represents the weighted
average of all possible two by two difference-in-difference estimators, where the weight is determined
by both the group size and the variance of the treatment dummy (Goodman-Bacon, 2018). Specif-
ically, 81 of equation 1 represents the variance-weighted average treatment effect on the treated,
where the treatment variance is highest for groups treated in the middle of the roll-out and lowest
for early and late adopters (Goodman-Bacon, 2018).

Utilizing the total number of newly eligible and enrolled, we then estimate a continuous treat-
ment difference-in-difference for emergency department volume per capita for emergency depart-

ment ¢ in county 7 in year t:

28The number of relevant full-time healthcare providers means the number of full-time equivalent healthcare
providers excluding dentists, dental assistants, social workers, and psychiatrists.
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EDViSitSPeTCCLpijt = fo + ﬁlTotalEffectjt + BQXijt + oy + 0 + Cj X t+ €ijt (2)

Where Total E f fect; is the total number of individuals newly eligible and enrolled in the LIHP
or ACA Medicaid expansion in county j at year t per capita. All other variables are identically
defined as in equation 1. If the newly enrolled in Medicaid seek more appropriate care, as the
ACA intended, then counties with a larger total number of newly eligible and enrolled in the LIHP
or ACA Medicaid expansion should see a larger decrease in emergency department utilization
(i.e. B1 < 0). However, if other healthcare providers are not accepting new Medicaid patients
or consumers are reluctant to change their healthcare habits, then counties with a larger number
of individuals enrolled in the LIHP or ACA Medicaid expansion should see a larger increase in
emergency department utilization (i.e. 51 > 0).

To determine the true impact of expanding insurance to the uninsured on emergency depart-
ment utilization, our main specification is a double treatment continuous difference-in-difference
estimation of emergency department volume per capita for emergency department ¢ in county j in

year t:

EDVisitsPerCap;js = o + B1ExpansionaryE f fectj; + B2 Xij¢

+ B3CrowdOutEf fectjs + a; + 0; + Cj X t + €554 (3)

Where ExpansionaryE f fectj; is the number of previously uninsured (measured using the random
forest or probit estimation) per capita in county j who were eligible for and enrolled in the LIHP
or ACA Medicaid expansion in year t. CrowdOutEf fectj; is the number of previously privately
insured (measured using the random forest or probit estimation) per capita in county j who were
eligible for and enrolled in the LIHP or ACA Medicaid expansion in year t. All other variables
are identically defined as in equation 1. Equation 3 is our main specification as it distinguishes

between the expansionary and crowding-out effects. This specification allows us to identify the
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two (potentially competing) effects of expanding public insurance to the uninsured and privately-
insured. If the expansionary effect works as intended as a public policy (i.e. allows access to other
healthcare providers), then the counties with a higher number of previously uninsured per capita
who were eligible for and enrolled in Medicaid should see a decrease in emergency department
volume (i.e. 51 < 0). If healthcare providers do not accept new Medicaid patients or consumers
are sticky in their healthcare habits, then counties with a higher number of previously uninsured
per capita who were eligible for and enrolled in Medicaid should see an increase in emergency
department volume (i.e. 8; > 0).

An issue with this two-step model is we have a generated regressor in the second step which
leads to problems estimating the standard errors. The solution is non-trivial. Traditionally, this
is solved by either bootstrapping the data and running both steps of the estimation procedure
(Wooldridge, 2010) or by using the Murphy-Topel correction (Murphy and Topel, 2002). Neither
of these methods work in our case. The Murphy-Topel correction does not work because it relies on
partial derivatives of the likelihood function from the first step which our preferred specification,
the random forest, does not have. Direct bootstrapping does not work because we use different
data sets in each step of our estimation procedure. If we were to bootstrap the ACS data in the
first step and then run the entire model, then we would be unable to account for any clustering
(at the county level, where our treatment is assigned) in our second stage. Instead, we develop a
two-step bootstrap procedure. For the first step, we bootstrap the ACS and perform the first part
of our estimation to create a distribution of predicted crowd-out and expansionary effects at the
county-year level. For the second step, we block bootstrap the OSHPD at the county level and
then, for each hospital-year observation, we randomly draw predicted crowd-out and expansionary
effects from the county-year distribution created in the first step. This procedure accounts for both
generated regressor issues as well as clustering issues.

The total impact on emergency department utilization will also depend on the change in emer-
gency department utilization from those who forgo their private insurance and enroll in Medicaid
when they become eligible (i.e. the crowd-out effect). The crowd-out effect can have a significant
positive or negative effect on emergency department utilization, which could enhance or overshadow
the expansionary effect. If individuals “crowded-out” because their private insurance was too ex-

pensive for preventative care, then by switching to Medicaid these individuals will not need to rely
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as heavily on the emergency department. That is, if those who crowded-out have better access to
other healthcare providers with Medicaid than their previous private insurance, then counties with
a higher number of previously privately insured per capita who were eligible for and enrolled in
Medicaid (i.e. a higher crowd-out effect) should see a decrease in emergency department volume
(i.e. B3 < 0). If healthcare providers do not accept new Medicaid patients, then individuals who
drop their private insurance and enroll in Medicaid may lose access to their primary care physician.
Unable to access their primary care physician, individuals who crowded-out may be forced to rely
on the emergency department for care. This implies that counties with a higher level of crowd-out
per capita should see an increase in emergency department volume (i.e. 53 > 0).

Individuals who drop their private insurance and enroll in Medicaid when becoming eligible may
visit the emergency department more frequently due to the price change of an emergency depart-
ment visit. The median cost of an emergency room visit with private insurance is $1,233 (Caldwell
et al., 2013). The maximum co-pay for Medi-Cal patients going to the emergency department for
non-emergency services prior to 2014 was $5 and was $15 from 2014 onward (California Department
of Healthcare Services, 1991b; The Henry J. Kaiser Family Foundation, 2013; California Depart-
ment of Healthcare Services, 2013b). The law of demand tells us that as price decreases, quantity
demanded increases. Thus, the drastic decrease in the price of an emergency department visit for
those who switch from private insurance to Medicaid implies that an individual who crowded-out
should visit the emergency department more frequently. If individuals who crowd-out respond to
the price decrease of an emergency department visit according to classic demand theory, then coun-
ties with a higher level of crowd-out per capita should see an increase in emergency department
volume (i.e. B3 > 0).

Failing to separate out the expansionary and crowding-out effects will yield to inaccurate esti-
mates for examining whether expanding public insurance to the uninsured works as policymakers
intended by decreasing unnecessary emergency department utilization. If the crowd-out effect and
expansionary effect impact emergency department utilization in the same direction, failing to sep-
arate out these effects will lead to policymakers overstating the harm or benefit to emergency
departments of expanding public insurance to the uninsured. That is, if the crowd-out effect and
the expansionary effect both increase emergency department utilization, failing to separate out

these effects will result in estimates that overstate the harm to emergency departments of expand-
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ing public insurance to the uninsured. Alternatively, if the expansionary and crowd-out effects
both decrease emergency department utilization, failing to separate out these effects will result in
estimates that overstate the benefit of expanding public insurance to the uninsured.

If the expansionary and crowd-out effects work in opposite directions, failing to separate out
these effects will also lead to misleading estimates for examining whether expanding public in-
surance to the uninsured decreases emergency department utilization, as policymakers intended.
For example, if the crowd-out effect increases emergency department utilization by more than the
expansionary effect decreases emergency department utilization, failing to separate out the expan-
sionary and crowd-out effects would lead policymakers to inaccurately conclude that expanding
public insurance to the uninsured increases emergency department utilization. By separating out
the expansionary and crowd-out effects, policymakers would accurately conclude that public in-
surance subsidizing private insurance increases emergency department utilization while expanding
public insurance to the uninsured works as policymakers intended. Alternatively, if the crowd-out
effect decreases emergency department utilization by more than the expansionary effect increases
emergency department utilization, failing to separate out the expansionary and crowd-out effects
would lead policymakers to inaccurately conclude that expanding public insurance to the uninsured
decreases emergency department utilization.

Overstating the harm or benefit of expanding public insurance to the uninsured could lead to
suboptimal policy decisions regarding expanding public insurance to the uninsured. To accurately
determine how expanding public insurance to the uninsured, and consequentially how public in-
surance subsidizing private insurance, impacts emergency department utilization, equation 3 is our

main specification.

4 Results:

Table 10 shows the results for the difference-in-difference estimations of equations 1 through 3.
Column (1) of Table 10 shows the results of equation 1, Column (2) shows the results of equation
2, and Columns (3) and (4) show the results of equation 3 with the random forest and probit
estimates of the crowding-out and expansionary effects, respectively. Columns (1) and (2) of Table

10 show that the LIHP and ACA Medicaid expansions increase emergency department visits per
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capita. Specifically, Column (1) of Table 10 indicates that expanding Medicaid increased annual
emergency department visits per capita by 0.003 relative to counties that did not expand Medicaid.
This is roughly a 4.48% increase in emergency department utilization per capita relative to the
average utilization. Column (2) of Table 10 shows that for each additional individual enrolled in
the Medicaid expansion per capita increases annual emergency department visits per capita by
0.124, which is an increase of roughly 1.06 standard deviations. The positive results of Columns
(1) and (2) of Table 10 are statistically significant at the 1% level. These results complement the
findings of Nikpay et al. (2017), which found that the ACA Medicaid expansion increased use of
the emergency department by 2.5 more visits per 1,000 of the population relative to non-expansion
states. The positive results of Columns (1) and (2) of Table 10 indicate that the proposed solution
of decreasing emergency department utilization by expanding public insurance to the uninsured is
ineffective. Rather, the results of Columns (1) and (2) of Table 10 suggest that the expansion of
public insurance exacerbates the crowding crisis by increasing emergency department volume per
capita.

The results of Columns (1) and (2) of Table 10 are the incorrect estimates for determining
how expanding public insurance to the uninsured alters emergency department utilization. To
answer this, we must disentangle the effect on emergency department utilization of expanding
public insurance to the previously uninsured and the previously privately insured. Columns (3)
and (4) of Table 10 separate out the expansionary and crowding-out effects and provide insight
on which type of new Medicaid recipient, the previously uninsured or privately insured, drives the
increase in emergency department utilization. The coefficient estimates on the crowding-out effect
in Columns (3) and (4) of Table 10 show that for each additional individual crowded-out per capita
increases emergency department visits per capita by 0.739 or 1.288, respectively. These positive
coefficients are statistically significant at the 5% and 1% levels, respectively. Comparatively, the
coefficient estimates on the expansionary effect in Columns (3) and (4) of Table 10 indicate that for
each additional individual who was uninsured and gains Medicaid per capita, emergency department
visits per capita remain unchanged or decrease by 0.531.

Taken in conjunction, the results of Columns (3) and (4) of Table 10 divulge that while the
expansion of public insurance increases emergency department volume per capita, this increase

is driven entirely by expanding Medicaid to those who previously had private insurance. The
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statistically insignificant estimate on the expansionary effect in Column (3) and the negative and
statistically significant estimate on the expansionary effect in Column (4) of Table 10 imply that
expanding public insurance to the uninsured does not exacerbate the crowding crisis but may even
work as policymakers intended in California.

The results of Columns (3) and (4) of Table 10 suggest that changes in emergency depart-
ment utilization after gaining public insurance are driven by the relative change in the price of an
emergency department visit. Individuals who previously had private insurance could expect to pay
the median value of $1,233 for a visit to the emergency department (Caldwell et al., 2013). After
enrolling in Medicaid, that individual would be expected to pay a maximum of $5 prior to 2014
and $15 for 2014 onward as a copay for a visit to the emergency department that did not result
in admission of the hospital (California Department of Healthcare Services, 1991b; The Henry J.
Kaiser Family Foundation, 2013; California Department of Healthcare Services, 2013b).29 There-
fore, individuals who had private insurance and enrolled in Medicaid after becoming eligible saw a
decrease in the price of an emergency department visit of 98.8%. Economic demand theory states
that with a price decrease, quantity demanded increases. The coefficients on the crowding-out
effect in Columns (3) and (4) of Table 10 show exactly this result, as the price of an emergency
department visit decreases there are more visits to the emergency department.

We do not believe that the positive coefficients on the crowding-out effect in Columns (3) and
(4) of Table 10 are driven by access to primary care physicians for two reasons. First, we control
for the number of relevant full-time equivalent medical professionals, which includes primary care
physicians, employed at health clinics in the county. These health clinics all accept Medicaid.
Second, if our results were driven by access to primary care physicians, then we would expect the
signs on the expansionary effect to also be positive, given that those who were previously uninsured
and gained Medicaid would face the same restrictions in finding a primary care physician that
accepts Medicaid as those who were previously privately insured. Given the statistically significant
and negative estimate for the expansionary effect in Column (4), we do not believe that access to
primary care physicians is the driving factor of the positive coefficients on the crowd-out effect in

Columns (3) and (4) of Table 10.

PFor specific information regarding the cost of a visit to an emergency department when on Medi-Cal,
which is California’s Medicaid, please refer to http://www.dhcs.ca.gov/services/medi-cal/eligibility /Pages/Medi-
CalFAQs2014a.aspx.
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While individuals who crowded-out saw a large price decrease for an emergency department
visit after enrolling in Medicaid, individuals who were previously uninsured largely saw an increase
in the price of an emergency department visit. As a result of California law AB 774, between 2007
to 2014, 24.8% to 53% of California emergency departments offered charity care (i.e. free care)
to uninsured individuals between 100% to 138% of the FPL.3® For 24.8% to 53% of California
emergency departments, emergency department visits by those who were uninsured and became
eligible for Medicaid under most of the LIHP expansions and the entirety of the ACA Medicaid
expansion were free prior to receiving Medicaid. For the emergency departments that did not offer
full or partial charity care for those uninsured between 100% to 138% of the FPL, these individuals
still qualified for discount payments that generally offered a 65% to 85% discount.?!

The majority of patients who were uninsured and gained Medicaid from the LIHP or ACA
Medicaid expansions went from free emergency department care to paying a maximum copay of
$5 or $15 for an emergency department visit that does not result in hospital admission (California
Department of Healthcare Services, 1991b; The Henry J. Kaiser Family Foundation, 2013; California
Department of Healthcare Services, 2013b). The law of demand tells us that as the price of a good
increases, quantity demanded decreases. The coefficient on the expansionary effect in Column (4)
of Table 10 shows exactly this, as the price of an emergency department visit increases there are
fewer visits to the emergency department.3?

We feel it is important to note that we do not believe that the negative coefficient on the
expansionary effect in Table 10 contradicts the results of Taubman et al. (2014). Specifically,
Taubman et al. (2014) found that those who were previously uninsured and gained Medicaid in
Oregon increased their emergency department utilization. Given that Oregon did not have (and
still does not have) legislation requiring hospitals to offer financial assistance to the uninsured,
the uninsured who gained Medicaid as a result of the Oregon Health Insurance Experiment and
the uninsured who gained Medicaid under the LTHP or ACA expansion in California saw different
changes in price of an emergency department visit. That is, the previously uninsured in Oregon

saw a price decrease of an emergency department visit after gaining Medicaid and the previously

30For more information concerning California AB 774, please refer to Section 2.3.1.

31These numbers come from the 2005 OSHPD data. For more information please refer to
Hhttps://oshpd.ca.gov/HID /Hospital-Fair-Pricing-FAQs.html#Public.

32Given the slight increase in the price of an emergency department visit, the statistically insignificant coefficient
on the expansionary effect in Column (3) of Table 10 is unsurprising.
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uninsured in California saw a slight price increase of an emergency department visit after gaining
Medicaid. The differences in charity care policies between Oregon and California, and thus the
different changes in the price of an emergency department visit for the previously uninsured, is why
we do not believe that our results contradict the results of Taubman et al. (2014).

The negative coefficient on the expansionary effect in Column (4) of Table 10 could also be
driven by previously uninsured individuals substituting emergency department visits with visits to
primary care physicians. The average cost of a primary care visit when uninsured is $160, whereas
the copay for a primary care visit with Medi-Cal is $0 (Saloner et al., 2015; California Department
of Healthcare Services, 1991b).33 The law of demand tells us that individuals who were uninsured
and gained Medicaid under the LIHP or ACA Medicaid expansions should visit a primary care
physician more frequently. We would therefore expect those who were previously uninsured and
gained Medicaid to substitute emergency department visits (which became more expensive) with
primary care physician visits (which became cheaper).

To determine whether the increase in emergency department utilization was driven by necessary
(i.e. severe) or unnecessary (i.e. primary care treatable) utilization, we estimate equations 1, 2, and
3 for emergency department visits that resulted in hospital admission and emergency department
visits that did not result in admission to the hospital.?* Table 11 shows the results of the difference-
in-difference estimations of equations 1 through 3 for emergency department visits that resulted in
hospital admission per capita. Column (1) of Table 11 shows the results of the standard difference-
in-difference, Column (2) shows the results of the continuous treatment difference-in-difference, and
Columns (3) and (4) show the results of the double treatment continuous difference-in-difference
estimation with random forest and probit estimates of the effects, respectively. As Columns (1)
through (4) of Table 11 show, we find no evidence that the LIHP or ACA Medicaid expansions
impacted emergency department utilization that resulted in admission to the hospital. This result
aligns with the intuition that true emergencies, which are likely to result in admission to the
hospital, are inelastic and unaffected by insurance status. Since true emergencies are inelastic, it

follows that visits that result in admission to the emergency department would be unaffected by

33For more recent information regarding Medi-Cal, please refer to Medi-Cal FAQs.
34The authors acknowledge that these distinctions between visits are imperfect measures of severity. However, the
aggregated nature of the OSHPD data places restrictions on the measures of severity available.
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the change in price of an emergency department visit moving from private insurance to Medicaid
or moving from no insurance to Medicaid.

Table 12 shows the difference-in-difference estimations of equations 1 through 3 for emergency
department visits that did not result in admission to the hospital per capita. Column (1) of Table 12
shows the results of equation 1, Column (2) shows the results of equation 2, and Columns (3) and (4)
show the results of equation 3 with the random forest and probit estimates of the expansionary and
crowding-out effects, respectively. The positive and statistically significant coefficients in Columns
(1) and (2) indicate that the increase in emergency department usage per capita as a result of
the LIHP or ACA Medicaid expansion is driven by visits that do not result in hospital admission.
These results coincide with the results of Dresden et al. (2017), which finds that the increase in
emergency department visits in Illinois from the ACA is driven by an increase in visits resulting in
discharge from the emergency department. The results of Columns (1) and (2) of Table 12 imply
that the expansion of public insurance increases unnecessary emergency department visits thereby
exacerbating the crowding crisis.

By separating out the expansionary and crowding-out effects, Columns (3) and (4) of Table 12
illustrate that the increase in emergency department visits that do not result in hospital admis-
sion per capita is caused by those who previously had private insurance increasing their emergency
department utilization. We find either no statistical significance or a decrease in emergency depart-
ment utilization that does not result in hospital admission from expanding Medicaid to those who
were previously uninsured. As with the results of Columns (3) and (4) of Table 10, the increase in
less severe emergency department visits by those who were previously insured can be explained by
the drastic decrease in the price of a visit to the emergency department after receiving Medicaid.
The statistically insignificant or decrease in less severe emergency department visits by those who
were previously uninsured can be explained by (1) the potential price increase of an emergency
department visit, or (2) the relative price decrease of a primary care physician visit. The results
of Columns (3) and (4) of Table 12 indicate that expanding public insurance to the uninsured
may work as policymakers intended by decreasing emergency department utilization but public
insurance subsidizing private insurance leads to an undesirable outcome of increasing emergency

department utilization.
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4.1 Economic Significance:

Using the estimates on the crowd-out and expansionary effects from Column (3) of Table 12
and the average number of individuals crowded-out by year from Table 7, we generate back of the
envelope estimates of the increase in emergency department visits that do not result in admission
to the hospital. These estimates are shown in Table 13. Table 13 illustrates that between 2011
to 2016, expanding Medicaid to those who had private insurance increased emergency department
visits that did not result in hospital admission by an average of 3.08% per year. That is, an average
of 3.08% of total emergency department visits that did not result in hospital admission were a
result of the LIHP or ACA Medicaid expansion. Making the strong assumption that all of the
visits were primary care treatable, using the median price of an emergency department visit of
$1,233, and using the average cost of a primary care physician visit of $49 for the insured, this
results in an average increase in unnecessary healthcare costs of $429,326,131 per year (Saloner
et al., 2015; Caldwell et al., 2013). This increase in cost was driven entirely by public insurance

subsidizing private insurance.?>

5 Robustness Checks:

5.1 Medicaid Expansion 100%-138% of the FPL:

Given that the LIHP Medicaid expansion contained expansion ranges outside of the ACA Med-
icaid expansion range of 100% to 138% of the FPL, one may be concerned that the counties with
alternative LIHP Medicaid expansion ranges are driving the results of Tables 10, 11, and 12. These
counties could be driving the results as these counties contained individuals that would have time
to plan their emergency department utilization based on the knowledge that they would either
gain/lose Medicaid when the ACA Medicaid expansion took effect in 2014. More specifically, one
may be concerned that in those counties that expanded Medicaid under the LIHP to 67% or 75%

of the FPL, those individuals who would become eligible for Medicaid under the ACA might forgo

35Table 14 provides the back of the envelope calculations for the increase in emergency department visits that do
not result in admission to the hospital using the crowd-out and expansionary effects from Column (4) of Table 12 and
the average crowd-out and expansionary effect by year from Table 8. While smaller than the back of the envelope
estimates shown in Table 13, Table 14 shows that expanding Medicaid to those who had private insurance increased
emergency department visits that did not result in hospital admission by an average of 2.54% per year, leading to
an average increase in unnecessary healthcare costs of $305,056,536 per year. Again, this increase in cost was driven
entirely by those dropping their private insurance and enrolling in Medicaid.
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medical care until after they become eligible for Medicaid. Those individuals who went without
medical care in anticipation of receiving Medicaid may then utilize emergency departments more
frequently, not because they gained Medicaid, but as a result of years of lack of medical attention.
Additionally, one may be concerned that in those counties that expanded Medicaid under the LIHP
to 200% of the FPL, individuals who would lose Medicaid in 2014 might utilize the emergency de-
partment more frequently in anticipation of losing Medicaid. Those individuals who anticipated
becoming ineligible for Medicaid in 2014 might utilize the emergency department more frequently,
not because they gained Medicaid, but because they were going to lose Medicaid. To examine
whether counties with LIHP Medicaid expansion ranges that varied from the ACA Medicaid ex-
pansion range appear to drive the results of Tables 10, 11, 12, we estimate equation 2 interacting

the total effect with the Medicaid expansion level. Specifically, we estimate:

EDVisitsPerCap;j: =0 + BiTotal Ef fect;s x ExpansionLevel;; + [$2Xjt

+a;+ 0 +Cj5 X t+ et (4)

where ExpansionLevelj; is a factor indicating whether the expansion level was 67%, 75%, 100%,
138%, or 200% for county j at time ¢, and all other variables are identically defined as in equation
2. Equation 4 allows us to identify which Medicaid expansion ranges are contributing to the results
of Column (2) in Tables 10, 11, and 12.

Table 15 presents the results for the difference-in-difference estimations of equations 2 and 4 for
emergency department visits per capita.3® Column (1) of Table 15 displays the results of equation
2 and Column (2) displays the results of equation 4. Column (1) of Table 15 indicates that for each
individual that gains Medicaid under the LIHP or ACA Medicaid expansion per capita, annual
emergency department visits increase by 0.124 per capita, which is an increase of approximately
1.06 standard deviations. This result is statistically significant at the 1% level. Column (2) of
Table 15 reveals that the positive and statistically significant increase in Column (1) is driven by
those counties that expanded Medicaid up to 75%, 138%, and 200% of the FPL. That is, Table 15

demonstrates that counties that expanded Medicaid up to 75%, 138%, and 200% of the FPL, saw a

36Please refer to the online appendix for the full table including controls.
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statistically significant increase in emergency department visits per capita following the LIHP and
ACA Medicaid expansions.

Tables 16 and 17 display the results for the difference-in-difference estimations of equations
2 and 4 for emergency department visits that result in hospital admission per capita and for
emergency department visits that do not result in hospital admission per capita, respectively.?”
Column (1) of Tables 16 and 17 display the results of equation 2 and Column (2) of Tables 16
and 17 display the results of equation 4 for emergency department visits that result in hospital
admission per capita and for emergency department visits that do not result in hospital admission
per capita, respectively. Columns (1) and (2) of Table 16 show that, regardless of the Medicaid
expansion level, we find no evidence that the LIHP or ACA Medicaid expansions altered emergency
department utilization that resulted in admission to the hospital. Conversely, Column (1) of Table
17 demonstrates that for each individual that gains Medicaid per capita, emergency department
visits that do not result in admission to the hospital increase by 0.161 per capita, which is an
increase of roughly 1.52 standard deviations. This result is statistically significant at the 1% level.
As Column (2) shows, the positive and statistically significant result of Column (1) of Table 17 is
driven by those counties that expanded Medicaid up to 67%, 75%, 138%, and 200% of the FPL.3®

The statistically significant estimates in Column (2) of Tables 15 and 17 for those counties that
expanded Medicaid up to 67%, 75%, or 200% of the FPL provide evidence that these alternative
Medicaid expansion ranges counties could be driving the results of Tables 10 and 12. To address
this concern, we estimate equations 1, 2, and 3 for just those counties that (1) expanded Medicaid
under the LIHP expansion up to 100% or 138% of the FPL, or (2) did not expand Medicaid until
the ACA Medicaid expansion (i.e. those counties that only expand Medicaid 100% to 138% of the
FPL). That is, we re-estimate equations 1, 2, and 3 excluding those six counties that chose to
expand Medicaid to 67%, 75%, or 200% of the FPL under the LIHP Medicaid expansion.

Table 18 displays the results for the difference-in-difference estimation of equations 1 through
3 for those counties that (1) expanded Medicaid to 100% to 138% of the FPL during the LIHP
Medicaid expansion, or (2) did not expand Medicaid until the ACA Medicaid expansion in 2014.

Column (1) of Table 18 corresponds to equation 1, Column (2) corresponds to 2, and Columns

3TPlease refer to the online appendix for the full table including controls.
38Please refer to the online appendix for tables showing the interaction of the treatment effect and the expansion
level, as well as the interaction of the expansionary/crowd-out effect and the expansion level.
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(3) and (4) correspond to equation 3 for the random forest and probit estimates of the crowd-out
and expansionary effects, respectively. As with the results for the full sample, Columns (1) and
(2) of Table 18 show that expanding Medicaid to 100% to 138% of the FPL increases emergency
department visits per capita. Column (1) of Table 18 indicates that expanding Medicaid increased
emergency department visits per capita by 0.003, which is the exact estimate for the full sample
(i.e. the same result in Column (1) of Table 10). Similarly, Column (2) of Table 18 shows that for
each additional individual that gains Medicaid per capita, emergency department visits per capita
increase by 0.123, which is not statistically different from the estimate of 0.124 for the full sample.

Columns (3) and (4) of Table 18 disentangle the expansionary and crowd-out effects to provide
insight on which type of newly eligible and enrolled Medicaid recipient, the previously uninsured
or previously privately insured, causes the increase in emergency department utilization for those
counties that only expanded Medicaid to 100% to 138% of the FPL. The coefficient estimates
on the crowd-out effect in Columns (3) and (4) of the Table 18 suggest that for each additional
individual who drops their private insurance coverage and enrolls in Medicaid per capita increases
emergency department visits per capita by 0.764 or 1.337, respectively. These estimates, which are
statistically significant at the 10% and 1% levels respectively, are not statistically different from the
coefficient estimates for the crowd-out effect for the full sample (i.e. the estimates in Columns (3)
and (4) of Table 10). The coefficient estimates on the expansionary effect in Columns (3) and (4)
of Table 18 indicate that for each additional individual who was uninsured and gains Medicaid per
capita, emergency department visits per capita do not change. The estimates for the expansionary
effect in Columns (3) and (4) of Table 18 are not statistically different from the estimates for the
expansionary effect for the full sample.

As with the full sample, the estimates on the crowd-out and expansionary effects in Columns
(3) and (4) of Table 18 indicate that expanding Medicaid to 100% to 138% of the FPL for childless
adults increases emergency department utilization per capita and that this increase is driven entirely
by expanding Medicaid to those who previously had private insurance. Additionally, the results of
Columns (3) and (4) of Table 18 imply that changes in emergency department visits following an
expansion of Medicaid to 100% to 138% of the FPL are driven by the relative change in the price of a
visit to the emergency department (i.e. decrease in price of emergency department visit if previously

insured and slight increase in price of emergency department visit if previously uninsured).
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To ascertain whether necessary (i.e. severe) or unnecessary (i.e. primary care treatable) emer-
gency department utilization brought about the overall increase in emergency department utiliza-
tion for those counties that only expanded Medicaid to 100% to 138% of the FPL for the LIHP
and ACA Medicaid expansions, we estimate equations 1, 2, and 3 for emergency department visits
that resulted in admission to the hospital and emergency department visits that did not result
in admission to the hospital per capita. Table 19 displays the difference-in-difference estimations
of equations 1 through 3 for emergency department visits that resulted in hospital admission per
capita. As with the full sample, we find no evidence that the LIHP and ACA Medicaid expansions
to 100% to 138% of the FPL altered emergency department utilization that resulted in hospital
admission, as shown by the statistically insignificant results on the treatment effect, the total effect,
and the crowd-out and expansionary effects in Columns (1) through (4) of Table 19.

Table 20 provides the difference-in-difference results of equations 1 through 3 for emergency
department visits that did not result in hospital admission per capita. Columns (1) and (2), which
correspond to equations 1 and 2, respectively, imply that expanding Medicaid to childless adults
100% to 138% of the FPL in California increased emergency department utilization that did not
result in admission to the hospital per capita. Specifically, Column (1) of Table 20 shows that
expanding Medicaid to childless adults 100% to 138% of the FPL increases emergency department
utilization that does not result in hospital admission by 0.005 visits per capita, which is an increase
of 7.35% relative to the average. The result in Column (1) of Table 20, which is statistically
significant at the 1% level, is the same estimate for the impact of expanding not admitted emergency
department utilization for the full sample (i.e. the same result as Column (1) of Table 12). The
estimate in Column (2) of Table 20, which is statistically significant at the 1% level, indicates that
each additional childless adult with income 100% to 138% of the FPL that enrolls in Medicaid per
capita increases emergency department visits per capita by 0.156, which is not statistically different
from the full sample estimate of 0.161 per capita.

To determine whether the previously insured or the previously uninsured cause the increase
in not admitted emergency department visits per capita, we separate the crowd-out effect and
expansionary effect, as shown in Columns (3) and (4) of Table 20. The coefficient estimates on the
crowd-out effect in Columns (3) and (4), which are statistically significant at the 10% and 5% levels,

respectively, indicate that for each additional childless adult living between 100% to 138% of the

32



FPL who crowds-out per capita increases not admitted emergency department visits by 0.725 or
1.365, respectively. Alternatively, the coefficient estimates on the expansionary effect in Columns
(3) and (4) of Table 20 suggest that for each additional childless adult with income between 100%
to 138% of the FPL that was uninsured and enrolls in Medicaid per capita, not admitted emergency
department visits per capita either do not change, or decrease by 0.518.

The coefficient estimates on the crowd-out effect and expansionary effect in Columns (3) and
(4), which are not statistically different from the estimates for the full sample, indicate that the
previously insured cause the increase in emergency department visits that do not result in hospital
admission per capita. The increase in emergency department visits that do not result in hospital
admission per capita by the previously insured can be explained by the decrease in the price of a
visit to the emergency department after receiving Medicaid.

As with the full sample, the results of Tables 18, 19, and 20 suggest that expanding Medicaid
to childless adults with incomes 100% to 138% of the FPL increases emergency department visits
per capita and that this increase is driven entirely by those who crowded-out. Additionally, the
results from the full sample of emergency departments and the sample of emergency departments
in counties that only expanded Medicaid to 100% to 138% of the FPL are not statistically different
from each other. That these results for these two different samples are not statistically different
from each other indicates that those counties with alternative expansion ranges are not driving
our main results that the LIHP and subsequent ACA Medicaid expansion increased emergency

department visits and that this increase was caused entirely by those who crowded-out.

5.2 Sensitivity of Estimates Based on Controls:

One concern is that our choice of controls could be driving the results of Tables 10, 11, and 12.
Tables 21, 22, and 23 address this concern by showing how our estimates for emergency department
visits per capita, emergency department visits that result in hospital admission per capita, and
emergency department visits that do not result in hospital admission per capita, change with
different controls, respectively.

Column (1) of Table 21 shows the results of Table 10 for the treatment effect, the total newly
enrolled per capita, the crowd-out effect per capita, and the expansionary effect per capita using

both random forest and probit estimates for emergency department visits per capita. Columns (2)
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through (9) of Table 21 examine the impact of different controls on the estimates for the treatment
effect, the total newly enrolled per capita, the crowd-out effect per capita, and the expansionary
effect per capita using both random forest and probit estimates. Columns (2) through (9) of Table
21 are nearly identical to the estimates of Column (1) indicating that our estimates examining
the impact of expanding Medicaid during the LIHP and subsequent ACA Medicaid expansion on
emergency department visits per capita appear robust to various specifications.

Similarly, Column (1) of Tables 22 and 23 contains the results for equations 1, 2, and 3 of our
main specification for emergency department visits that result in hospital admission per capita,
and emergency department visits that do not result in hospital admission per capita, respectively.
Columns (1) through (9) of Table 22 indicate that, regardless of the controls used, the LIHP
and ACA Medicaid expansions did not impact emergency department utilization that resulted in
hospital admission per capita. Columns (2) through (9) of Table 23 closely resemble the estimates of
Column (1) demonstrating that our estimates examining the impact of the LIHP and ACA Medicaid
expansion on emergency department visits that do not result in hospital admission per capita are
robust to various specifications.?® Tables 21 through 23 show that regardless of the specification,
we find that the LTHP and ACA Medicaid expansion increased emergency department utilization

per capita and this increase is driven entirely by those who crowded-out.*°

5.3 Sensitivity of Estimates Based on Sample:

One may also be concerned that our choice to use only a balanced panel of emergency depart-
ments is driving the results of Tables 21, 22, and 23. To address this concern, we estimate the same
regressions shown in Tables 21, 22, and 23 using the unbalanced panel of emergency departments in
California between 2006 and 2016. Tables 24, 25, and 26 show these results for emergency depart-
ment visits per capita, emergency department visits that result in hospital admission per capita,
and emergency department visits that do not result in hospital admission per capita, respectively.!

While slightly higher, the results of Columns (1) through (9) of Table 24 are comparable to the

estimates of Columns (1) through (9) of Table 21. That is, both the results of Columns (1) through

39For full tables of results using alternative controls, please refer to the online appendix.

40 Additionally, we checked whether our choice of controls was driving our results for subsample of the data that
only expanded Medicaid to 100% to 138% of the FPL. As with the full sample, we do not find evidence that our
specification is sensitive to the controls utilized. The tables showing these results can be found in the online appendix.

U For full tables of results using the unbalanced panel, please refer to the online appendix.
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(9) of Tables 21 and 24 indicate that the Medicaid expansion in California increased emergency
department usage per capita, and that this increase was entirely driven by those that already had
private insurance. The results of Table 24 provide further evidence that our results are robust to
both the sample selection and various specifications.

As with Table 22, Columns (1) through (9) of Table 25 indicate that regardless of the sample
selection or the controls used, the LIHP and ACA Medicaid expansions did not alter emergency
department visits that result in hospital admission per capita. Columns (1) through (9) of Table
26 closely resemble the estimates in Columns (1) through (9) of Table 23 again demonstrating that
our estimates examining how the LIHP and ACA Medicaid expansion on emergency department
visits that do not result in hospital admission are robust to both various specifications and sample
selection. Tables 24 through 26 show that regardless of sample choice, as well as the specification,
we find that the LIHP and ACA Medicaid expansion increased emergency department utilization
per capita and that this increase is driven entirely by those who crowded-out. However, the bal-
anced panel remains our preferred specification as the results using the balanced panel are more

conservative than the unbalanced panel.

6 Parallel Trends:

The difference-in-difference estimation strategy relies on the assumption that in absence of
the treatment, all unobserved differences between the treatment and control groups are the same
over time (i.e. treatment and control groups have parallel trends). To test the underlying parallel
trends assumption of the difference-in-difference framework that non-expansion counties are a valid
counter factual for Medicaid expansion counties, we employ an event study framework. That is, we
indirectly test the internal validity of the difference-in-difference framework by examining whether
emergency department utilization was similar across California counties prior to Medicaid expansion
by examining the policy leads in the event study (Dave et al., 2017). Figures 10, 11, and 12 show the
coefficient estimates on the policy leads and lags with corresponding 95% confidence intervals for
emergency department visits per capita, emergency department visits that do not result in hospital
admission per capita, and emergency department visits that result in hospital admission per capita,

respectively. As Figures 10 to 12 show, there is no discernible trend and no statistically significant
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effect in emergency department utilization for two years to seven years prior to Medicaid expansion
using the event study framework. This provides support that the parallel trends assumption holds
during our main analysis (i.e. the full sample of emergency departments in California).

We also indirectly test the internal validity of the difference-in-difference framework for those
counties that either expanded Medicaid to 100% to 138% of the FPL during the LIHP expansion,
or only expanded Medicaid under the ACA expansion by expanding the policy leads in an event
study framework (Dave et al., 2017). Figures 13, 14, and 15 show the coefficient estimates with
the corresponding 95% confidence intervals for the years prior and following Medicaid expansion
on emergency department visits per capita, emergency department visits that do not result in
hospital admission per capita, and emergency department visits that result in hospital admission
per capita, respectively. Figures 13 through 15 exhibit no discernible trend and no statistically
significant impact on emergency department utilization for the two year to seven years prior to
Medicaid expansion using the event study framework. The statistically insignificant coefficient
estimates for emergency department utilization, and the lack of a clear trend provides support
that the parallel trends assumption also holds for the analysis using counties that only expanded
Medicaid to 100% to 138% of the FPL.%2

In addition to providing support that the parallel trends assumption holds, Figures 10 through
15 indicate (1) how long after treatment until an emergency department experiences a change
in utilization, and (2) how long the change in utilization persists. For both the full sample and
for counties that expanded Medicaid 100% to 138% of the FPL, Figures 10 and 13 indicate that
increases for emergency department utilization per capita occurs three years following treatment.
Figure 11 suggests that for the full sample increases in emergency department utilization that does
not result in hospital admission per capita begins two years following the Medicaid expansion and
persists for three years after the expansion. For counties that expanded Medicaid to 100% to 138%
of the FPL, Figure 14 shows that increases for emergency department utilization that does not
result in hospital admission per capita start slightly earlier than the full sample at the treatment

year and persist for four or more years after treatment.

42Please refer to the online appendix for the Figures examining the internal validity of the difference-in-difference
framework for all alternative specifications as well as the unbalanced panel. As shown in the online appendix, the
parallel trends assumption appears to hold for these alternative specifications for the balanced panel and all expansion
ranges, the balanced panel containing only counties that expanded Medicaid to 100% to 138% of the FPL, and the
unbalanced panel containing all expansion ranges.
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To ensure that our specification that includes county time trends is indeed the correct specifi-
cation, we also indirectly test the parallel trends assumption for our specification excluding county
time trends by examining the policy leads in an event study framework for our specification exclud-
ing time trends. Figures 16, 17, and 18 display the coefficient estimates with the 95% confidence
intervals for the years prior and following Medicaid expansion on emergency department visits per
capita, emergency department visits that do not result in hospital admission per capita, and emer-
gency department visits that result in hospital admission per capita, respectively. As opposed to
the Figures examining the policy leads when we include county time trends, Figures 16 and 17
show a clear linear trend prior to Medicaid expansion. Given that excluding county time trends
results in a failure of the parallel trends assumption, we maintain that the specification including

time trends is the proper specification.

7 Conclusions:

Often lacking access to other forms of healthcare, the poor and uninsured rely heavily on
emergency departments for medical care. This is particularly true in California, where emergency
department visits are free or heavily discounted for uninsured patients that meet certain income
requirements. Due to an asymmetric federal regulation that requires an emergency department
to treat an individual regardless of their ability to pay, emergency departments are prevented
from diverting the poor and uninsured to more appropriate healthcare providers. One proposed
solution to decrease emergency department utilization by the poor and uninsured is the expansion
of Medicaid. Expansion of Medicaid to the poor and uninsured is projected to alleviate emergency
department stress by giving these individuals access to other forms of healthcare. However, these
expansions are not limited to the previously uninsured: crowding-out of private health insurance
also occurs. In reality, there will be two (potentially competing) effects of expanding the eligibility
of public insurance. In this paper, we examined how the expansionary and crowding-out effects of a
public insurance expansion impact emergency department usage following the Low Income Health
Program (LIHP) and Affordable Care Act (ACA) Medicaid expansions in California.

To prepare for the ACA expansion of Medicaid to childless adults with incomes 100% to 138% of

the federal poverty line (FPL), California submitted a section 1115 Medicaid Demonstration waiver
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titled California’s Low Income Health Program, which was approved on November 2nd, 2010. Under
California’s LIHP, beginning in July 2011 California counties could choose to expand Medicaid to
previously ineligible adults. From 2011 to 2013, the LIHP Medicaid expansion provided health
insurance to previously non-Medicaid eligible individuals (i.e. non-disabled or childless) living at or
below 67%, 75%, 100%, 138%, or 200% of the FPL depending on the county of residence (Meng et
al., 2012; Golberstein et al., 2015). Beginning in 2014, all counties in California expanded Medicaid
to childless adults with incomes 100% to 138% of the FPL under the ACA Medicaid expansion.

Exploiting the heterogeneity in the roll-out of the LIHP and ACA Medicaid expansions across
counties in California, we utilize a two-way fixed effects difference-in-difference model to estimate
the impact of expanding public insurance to the uninsured on emergency department utilization. By
employing a standard difference-in-difference estimation and a continuous difference-in-difference
estimation, we find that the LIHP and subsequent ACA Medicaid expansion increased emergency
department utilization per capita, counter to the intended public policy. Specifically, taking into
account only the total effect of expanding Medicaid (as is standard in the literature), we find that
the LIHP and ACA Medicaid expansion increased emergency department visits per capita by 0.124
for each additional newly eligible and enrolled per capita. The increase in emergency department
visits per capita following the LIHP and ACA Medicaid expansions implies that expanding public
insurance to the uninsured fails to alleviate emergency department stress.

However, considering only the total effect of expanding Medicaid on emergency department
utilization will yield inaccurate estimates for examining whether expanding public insurance to the
uninsured works as policymakers intended. Medicaid expansions are usually not applicable to just
the previously uninsured; crowding-out of private health insurance also occurs. When we separate
out the effect of the LIHP and ACA Medicaid expansion on emergency department utilization by
those who were previously privately insured and those that were previously uninsured, it is clear that
the increase in emergency department usage is driven entirely by those who previously had private
insurance. Specifically, we find that following the LIHP and ACA Medicaid expansions in California
for each additional individual who crowds-out per capita, emergency department utilization per
capita increases by 0.739 or 1.288. For each additional individual who was uninsured and gains

Medicaid per capita, emergency department visits per capita remain unchanged or decrease by
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0.531. The increase in emergency department usage, driven entirely by the previously insured,
results in an increase in healthcare expenditures of approximately $429.3 million per year.

The increase in emergency department utilization by those who crowded-out is unsurprising
given that those who crowded-out saw a decrease in the price of an emergency department visit of
98.8%. Comparatively, the previously uninsured largely had free emergency department care as a
result of California law AB 774. The previously uninsured therefore either saw no change in the cost
of an emergency department visit or a slight price increase following the LTIHP and ACA Medicaid
expansions. The increase in emergency department utilization by the previously insured and the
lack of change in emergency department utilization by the previously uninsured after gaining public
insurance are driven by the relative change in the price of an emergency department visit.

Our results indicate that the LIHP and ACA Medicaid expansions increased emergency depart-
ment usage. Taking into account the total effect alone, policymakers would incorrectly conclude
that expanding public insurance to the uninsured in California acts counter to the intended expan-
sionary effect of decreasing emergency department utilization by the uninsured. To determine the
true effect of expanding public insurance to the uninsured on emergency department utilization, we
separate out the expansionary and crowding-out effects. When we separate out the expansionary
and crowding-out effects, our results indicate that the increase in emergency department utilization
following the LIHP and ACA Medicaid expansions is driven not by the uninsured gaining Medicaid,
but the privately insured gaining Medicaid. Although the impact of the expansionary effect will
depend on the presence of state mandated hospital charity care policies, our results indicate that
expanding public insurance to the previously insured will increase emergency department utiliza-
tion, as these individuals will always see a decrease in the price of an emergency department visit
after receiving Medicaid. Therefore, while this analysis is restricted to California, it highlights the
importance of considering both the expansionary and crowding-out effects of a public insurance

expansion and the importance of limiting crowd-out in future Medicaid expansions.
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8 Tables and Figures

Figure 1: Timeline of California’s LIHP Expansion

2011 |
A

i 2012 2013 ] 2014

Source: This figure is modified from Meng et al. (2012) and Golberstein et al. (2015).

Note: CMSP is a consortium of 35 rural counties. These counties are: Alpine, Amador, Butte, Calaveras,
Colusa, Del Norte, El Dorado, Glenn, Humboldt, Imperial, Inyo, Kings, Lake, Lassen, Madera, Marin,
Mariposa, Mendocino, Modoc, Mono, Napa, Nevada, Plumas, San Benito, Shasta, Sierra, Siskiyou, Solano,
Sonoma, Sutter, Tehama, Trinity, Tuolumne, Yolo (joined July 1st, 2012), and Yuba.
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Figure 2: Percent of Emergency Departments with Discount and Charity Care Policies 100% to
138% of FPL: 2007-2014
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Figure 3: Federal Maximum Medicaid Copay:

FY 2013 Maximum Nominal Deductible and Managed Care Copayment Amounts
e Deductible 52.65

e Managed Care Copayment 54.00

Maximum Allowable Copayments for Eligible Populations by Family Income (FY 2013)

100%

Services and Supplies EPL 101-150% FPL >150% FPL

Institutional Care (inpatient hospital $75 10% of the cost the agency 20% of cost the agency pays
care, rehab care, etc.) pays for the entire state for the entire state
Non-Institutional Care (physician 20% of costs the agency

$4.00 10% of costs the agency pays

visits, physical therapy, etc.) pays
No limit
Non- f the ER 8.00 8.00 oy L
on-emergency use ot the S S *within 5% aggregate limit
Drugs
Preferred drugs 54.00 $4.00 54.00
Non-preferred drugs $8.00 $8.00 20% of cost the agency pays

Source: This figure was taken from
https://www.medicaid.gov /medicaid/cost-sharing/out-of-pocket-costs /index.html.

Figure 4: Random Forest Estimation for 2011 — Percent Total Newly Eligible Medicaid Enrollees

Crowd-0Out (%) Expansionary Effect (%)
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(a) Crowding-out Effect (%) (b) Expansionary Effect (%)
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Figure 5: Random Forest Estimation for 2012 — Percent Total Newly Eligible Medicaid Enrollees
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Figure 6: Random Forest Estimation for 2013 — Percent Total Newly Eligible Medicaid Enrollees
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Figure 7: Random Forest Estimation for 2014 — Percent Total Newly Eligible Medicaid Enrollees
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Figure 8: Random Forest Estimation for 2015 — Percent Total Newly Eligible Medicaid Enrollees
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Figure 9: Random Forest Estimation for 2016 — Percent Total Newly Eligible Medicaid Enrollees
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Figure 10: Test of Parallel Trends Assumption— Emergency Department Visits Per Capita
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Figure 11: Test of Parallel Trends Assumption— Emergency Department Visits That Do Not
Result in Admission Per Capita
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Figure 12: Test of Parallel Trends Assumption— Emergency Department Visits That Result in
Admission Per Capita
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Figure 13: Test of Parallel Trends Assumption Medicaid Expansion Range 100% to 138% of the
FPL- Emergency Department Visits Per Capita

Total ED Visits per Capita

% or More Years Prior
4 Years Prior
3 Years Prior
2 Years Prior
| Year Prior
Treatment ‘Year
1 Year After
2 Years After
3 Years After
A or More Years After

Time To Treatment

Figure 14: Test of Parallel Trends Assumption Medicaid Expansion Range 100% to 138% of the
FPL—- Emergency Department Visits That Do Not Result in Admission Per Capita
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Figure 15: Test of Parallel Trends Assumption Medicaid Expansion Range 100% to 138% of the
FPL- Emergency Department Visits That Result in Admission Per Capita
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Figure 16: Test of Parallel Trends Assumption Excluding Time Trends— Emergency Department
Visits Per Capita
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Figure 17: Test of Parallel Trends Assumption Excluding Time Trends— Emergency Department
Visits That Do Not Result in Admission Per Capita
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Figure 18: Test of Parallel Trends Assumption Excluding Time Trends— Emergency Department
Visits That Result in Admission Per Capita
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Table 1: Summary Statistics: Emergency Department Variables

Variable Full Sample Pre-Expansion Post-Expansion

Mean St. Dev. Mean St. Dev. Mean St. Dev.
ED Visits (per capita) 0.067 0.117 0.069 0.114 0.066 0.121
Admitted Visits (per capita) 0.007 0.013 0.008 0.013 0.007 0.014
Non-Admitted Visits (per capita) 0.060 0.106 0.061 0.104 0.059 0.110
Hospital Total Licensed Beds 231912  156.993  224.877  155.871  240.214  157.656
Hospital Total ICU Beds 18.894 21.177 17.363 20.123 20.722 21.995
Trauma Designation 0.220 0.414 0.207 0.406 0.233 0.423
Teaching Hospital Designation 0.077 0.266 0.065 0.246 0.090 0.286
Number EMS Stations 21.797 14.791 20.234 13.827 23.705 15.718
N 3145 1605 1254

Note: This table shows summary statistics for our sample separated for hospitals in coun-
ties before and after expansion. Note that the sample sizes are not equal pre- and post-
expansion as 10 counties chose to expand Medicaid in 2011, 41 in 2012, 2 in 2013, and
5 counties waited to expand Medicaid until the ACA in 2014. The roll-out of the LIHP
Medicaid expansion and subsequent ACA Medicaid expansion means that there will be
an uneven number of pre- and post-expansion observations.

Table 2: Summary Statistics: County Variables

Variable Full Sample Pre-Expansion Post-Expansion

Mean St. Dev. Mean St. Dev. Mean St. Dev.
Total Medical Professionals (FTE) 109.237  226.036 82.829  150.989  150.299  307.065
Total Relevant Medical Professionals (FTE) 84.601  183.808 64.199  123.881  115.709  249.051
Total Population (per 10k) 72.053  149.304 64.362  135.888 83.735  167.614
Population Hispanic Or Latino (%) 28.734 16.974 27.939 16.888 29.678 17.037
Population Hispanic Or Latino (per capita) 0.287 0.170 0.279 0.169 0.297 0.170
Population in Poverty (%) 15.646 5.056 15.221 5.031 15.910 4.956
Unemployment Rate (%) 9.388 4.059 9.972 4.325 7.934 3.274
Medicare Advantage Beneficiaries (per capita) 0.034 0.024 0.030 0.021 0.040 0.027
Rape Crime Rate (per 100k) 31.336 18.206 29.773 14.847 34.850 21.824
N 572 314 206

Note: This table shows summary statistics for our sample separated for counties before and after expansion. Note
that the sample sizes are not equal pre- and post-expansion as 10 counties chose to expand Medicaid in 2011, 41
in 2012, 2 in 2013, and 5 counties waited to expand Medicaid until the ACA in 2014. The roll-out of the LIHP
Medicaid expansion and subsequent ACA Medicaid expansion means that there will be an uneven number of pre-

and post-expansion observations.
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Table 3: Summary Statistics Medicaid Expansion Range 100%-138% of the FPL: Emergency
Department Variables

Variable Full Sample Pre-Expansion Post-Expansion

Mean St. Dev. Mean St. Dev. Mean St. Dev.
ED Visits (per capita) 0.076 0.128 0.077 0.124 0.075 0.134
Admitted Visits (per capita) 0.008 0.015 0.009 0.014 0.008 0.015
Non-Admitted Visits (per capita) 0.068 0.116 0.068 0.113 0.067 0.122
Hospital Total Licensed Beds 228.612  163.247  221.086  161.833  237.721  164.112
Hospital Total ICU Beds 18.461 21.906 16.978 21.021 20.303 22.569
Trauma Designation 0.226 0.418 0.217 0.412 0.236 0.425
Teaching Hospital Designation 0.082 0.274 0.067 0.250 0.100 0.300
Number EMS Stations 21.070 14.980 19.448 13.891 23.142 16.098
N 2542 1318 993

Note: This table shows summary statistics for our sample separated for hospitals in coun-
ties before and after expansion. Note that the sample sizes are not equal pre- and post-
expansion as 10 counties chose to expand Medicaid in 2011, 41 in 2012, 2 in 2013, and
5 counties waited to expand Medicaid until the ACA in 2014. The roll-out of the LIHP
Medicaid expansion and subsequent ACA Medicaid expansion means that there will be an
uneven number of pre- and post-expansion observations. Ounly counties that (1) did not
expand during the LTHP expansion, or (2) expanded during LIHP between 100-138% of
the FPL were included. That is, counties that expanded during the LIHP expansion up
to 200% of the FPL or below 100% of the FPL were excluded from this sample.

Table 4: Summary Statistics Medicaid Expansion Range 100%-138% of the FPL: County

Variables

Variable Full Sample Pre-Expansion Post-Expansion

Mean St. Dev. Mean St. Dev. Mean St. Dev.
Total Medical Professionals (FTE) 99.069  231.989 75.073  152.769  137.621  320.012
Total Relevant Medical Professionals (FTE) 78.038  191.008 58.653  126.482  108.721  263.009
Total Population (per 10k) 63.203  153.664 56.578  138.884 73.551  174.516
Population Hispanic Or Latino (%) 28.157 17.196 27.375 16.943 29.120 17.512
Population Hispanic Or Latino (per capita) 0.281 0.172 0.274 0.169 0.291 0.175
Population in Poverty (%) 15.836 4.936 15.381 4.893 16.185 4.876
Unemployment Rate (%) 9.546 4.113 10.123 4.345 8.078 3.375
Medicare Advantage Beneficiaries (per capita) 0.032 0.024 0.029 0.021 0.037 0.027
Rape Crime Rate (per 100k) 32.378 18.907 30.433 15.313 36.580 22.746
N 506 281 179

Note: This table shows summary statistics for our sample separated for counties before and after expansion. Note
that the sample sizes are not equal pre- and post-expansion as 10 counties chose to expand Medicaid in 2011,
41 in 2012, 2 in 2013, and 5 counties waited to expand Medicaid until the ACA in 2014. The roll-out of the
LIHP Medicaid expansion and subsequent ACA Medicaid expansion means that there will be an uneven number
of pre- and post-expansion observations. Only counties that (1) did not expand during the LIHP expansion, or
(2) expanded during LIHP between 100-138% of the FPL were included. That is, counties that expanded during
the LIHP expansion up to 200% of the FPL or below 100% of the FPL were excluded from this sample.
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Table 6: Cross Validation Test

Mean Squared Error: Mean Absolute Error: Bias:
Total 2014 2015 2016 Total 2014 2015 2016 Total 2014 2015 2016
Probit 0.151 0.161 0.147 0.151 0.328 0.340 0.323 0.333  —0.093 —0.065 —0.106  —0.137
Random Forest 0.143 0.151 0.139 0.140 0.310 0.318 0.305 0.312  —0.084 —0.051 —0.096  —0.116
Lasso 0.147 0.157 0.143 0.144 0.316 0.327 0.311 0.312  —0.087  —0.058 —0.099  —0.115
Neural Network 0.163 0.175 0.159 0.156 0.355 0.367 0.350 0.346  —0.093  —0.061 —0.107  —0.115

Note: This table shows the estimated Mean Squared Error, Mean Absolute Error, and Bias for different prediction methods. These predictions
are calculated using people outside the expansion range (from 139% to 400% of the poverty line) as a cross validation sample. All methods use

the same covariates, but the Lasso includes all possible squared and interaction terms.

Table 7: Summary Statistics: Average Effects per Year- Random Forest Estimation

Year: Crowd-Out Effect: Expansionary Effect: Crowd-Out Effect (%): Expansionary Effect (%): Number Counties:
Mean St. Dev. Mean St. Dev. Mean St. Dev. Mean St. Dev. Total
2011 18,745.641 23,392.962 45,494.659 64,108.229 30.895 2.927 69.105 2.927 10
2012 5,601.838 13,406.094 12,991.900 34, 582.810 31.960 4.865 68.040 4.865 51
2013 6,394.253 15,379.370 13,153.040 35,008.367 35.220 4.071 64.780 4.071 53
2014 10, 182.280 23, 565.858 19,611.964 49,009.162 36.531 4.772 63.469 4.772 58
2015  13,352.864 30, 394.502 24, 822.450 59, 914.990 36.555 3.801 63.445 3.801 58
2016  13,744.764 31,894.562 25,023.617 61, 810.056 37.547 3.854 62.453 3.854 58
Note: This table shows summary statistics for the random forest estimates of the crowd-out effect and the expansionary

effect per county by year. Note that the summary statistics for 2011 are larger than the subsequent years as Los Angeles
county and San Francisco county, two of the largest counties in California, make up 20% of the expansion counties.

Table 8: Summary Statistics: Average Effects per Year- Probit Estimation

Year: Crowd-Out Effect: Expansionary Effect: Crowd-Out Effect (%): Expansionary Effect (%): Number Counties:
Mean St. Dev. Mean St. Dev. Mean St. Dev. Mean St. Dev. Total
2011 20,929.240 27,527.429 43,311.060 59, 952.365 33.209 1.602 66.791 1.602 10
2012 6,289.981 15,636.901 12,303.757 32,320.870 36.302 3.502 63.698 3.502 51
2013 6,839.747 16,676.165 12,707.546 33,700.164 37.759 3.530 62.241 3.530 53
2014  11,040.867 25,774.895 18,753.377 46,792.651 40.223 4.875 59.777 4.875 58
2015 14,596.040 33,540.904 23,579.273 56, 747.331 40.527 3.668 59.473 3.668 58
2016  14,914.770 35,131.586 23,853.611 58, 557.223 40.916 3.581 59.084 3.581 58
Note: This table shows summary statistics for the probit estimates of the crowd-out effect and the expansionary effect

per county by year. Note that the summary statistics for 2011 are larger than the subsequent years as Los Angeles
county and San Francisco county, two of the largest counties in California, make up 20% of the expansion counties.

Table 9: Comparing Estimates of ACA Medicaid Expansion Enrollees:

Year: Total Enrollees: California Provided Total Enrollees: ACS Calculated Difference (%):
2014 1,999, 549.36 1,728,066.16 13.58
2015 2,831,894.75 2,214,168.18 21.81
2016 3,355, 268.42 2,248, 566.09 32.98

Note: This table shows the comparison between the California provided estimates of those
eligible for and enrolled in the ACA/LIHP Medicaid expansion and our ACS estimates.
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Table 10: Difference-in-Differences Estimation with Time Trends: ED Visits Per Capita

Dependent variable: ED Visits per Capita

(1) (2) (3) (4)
Treatment Effect 0.003***
(0.001)
Total Newly Enrolled (per capita) 0.124***
(0.040)
Crowd-Out R.F. (per capita) 0.739**
(0.371)
Expansionary R.F. (per capita) —0.165
(0.185)
Crowd-Out Probit (per capita) 1.288***
(0.399)
Expansionary Probit (per capita) —0.531**
(0.231)
Total FTE Relevant Medical Professionals (000s) 0.000 —0.004 —0.003 —0.002
(0.011) (0.010) (0.011) (0.010)
Total ICU Beds (000s) 0.114* 0.114* 0.114* 0.113*
(0.066) (0.066) (0.065) (0.065)
Teaching Facility 0.012%** 0.012%** 0.012%** 0.012%**
(0.004) (0.004) (0.004) (0.004)
Trauma Facility 0.018*** 0.018*** 0.018*** 0.018***
(0.006) (0.006) (0.007) (0.007)
Population Hispanic or Latino (%) 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)
Medicare Advantage Beneficiaries (per capita) —0.108 —0.104 —0.067 —0.003
(0.220) (0.214) (0.197) (0.194)
Number EMS Stations 0.000** 0.000** 0.000** 0.000**
(0.000) (0.000) (0.000) (0.000)
Population in Poverty (%) 0.000 0.000 0.000 0.000
(0.000) (0.001) (0.001) (0.001)
Total Population (per 10k) 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)
Time Trends? Yes Yes Yes Yes
Hospital Effects? Yes Yes Yes Yes
Year Effects? Yes Yes Yes Yes
Within R-squared 0.378 0.379 0.38 0.381
Observations 3,145 3,145 3,145 3,145
Residual Std. Error 0.015 0.015 0.015 0.015
Note: *p<0.1; *p<0.05; **p<0.01

This table represents difference-in-difference regressions for the impact of Medicaid expansion on total
emergency department utilization per capita. Block bootstrapped SEs at the county level are reported
in parentheses. Column (1) shows the results of a traditional difference-in-difference. Column (2) shows
a varying treatment effect difference-in-difference for the total newly eligible and enrolled Medicaid pop-
ulation. Column (3) shows the results of a difference-in-difference separating out the crowding-out effect
and expansionary effect from the total effect using a random forest to estimate the effects. Column (4)
shows the results of a difference-in-difference separating out the crowding-out effect and expansionary effect
from the total effect using a probit to estimate the effects. Controls included are the total FTE medical
professionals excluding those in dentistry, psychology, and social works, total ICU beds, whether the ED is a
teaching hospital, whether the ED is a trauma designated facility, percent of the population that is Hispanic
or Latino, the number of Medicare Advantage beneficiaries per capita, the number of EMS stations, the
percent of the population that is in poverty, and the total population.

99



Table 11: Difference-in-Differences Estimation with Time Trends: ED Visits That Result In

Admission Per Capita

Dependent variable: Admitted ED Visits per Capita
(1) (2) (3) (4)

Treatment Effect —0.002
(0.001)
Total Newly Enrolled (per capita) —0.036
(0.029)
Crowd-Out R.F. (per capita) 0.007
(0.188)
Expansionary R.F. (per capita) —0.057
(0.060)
Crowd-Out Probit (per capita) —0.063
(0.234)
Expansionary Probit (per capita) —0.022
(0.104)
Total FTE Relevant Medical Professionals (000s) —0.004 —0.004 —0.003 —0.004
(0.003) (0.003) (0.003) (0.003)
Total ICU Beds (000s) 0.041 0.040 0.040 0.040
(0.026) (0.026) (0.026) (0.026)
Teaching Facility 0.001 0.001 0.001 0.001
(0.001) (0.001) (0.001) (0.001)
Trauma Facility 0.002*** 0.002** 0.002** 0.002**
(0.001) (0.001) (0.001) (0.001)
Population Hispanic or Latino (%) —0.000* —0.000* —0.000* —0.000*
(0.000) (0.000) (0.000) (0.000)
Medicare Advantage Beneficiaries (per capita) 0.269 0.269 0.272* 0.267*
(0.171) (0.169) (0.164) (0.160)
Number EMS Stations —0.000 —0.000 —0.000 —0.000
(0.000) (0.000) (0.000) (0.000)
Population in Poverty (%) —0.000 —0.000 —0.000 —0.000
(0.000) (0.000) (0.000) (0.000)
Total Population (per 10k) —0.000 —0.000 —0.000 —0.000
(0.000) (0.000) (0.000) (0.000)
Time Trends? Yes Yes Yes Yes
Hospital Effects? Yes Yes Yes Yes
Year Effects? Yes Yes Yes Yes
Within R-squared 0.104 0.104 0.104 0.104
Observations 3,145 3,145 3,145 3,145
Residual Std. Error 0.005 0.005 0.005 0.005
Note: *p<0.1; **p<0.05; ***p<0.01

This table represents difference-in-difference regressions for the impact of Medicaid expansion on total emer-
gency department utilization that resulted in hospital admission per capita. Block bootstrapped SEs at
the county level are reported in parentheses. Column (1) shows the results of a traditional difference-in-
difference. Column (2) shows a varying treatment effect difference-in-difference for the total newly eligible
and enrolled Medicaid population. Column (3) shows the results of a difference-in-difference separating out
the crowding-out effect and expansionary effect from the total effect using a random forest to estimate the
effects. Column (4) shows the results of a difference-in-difference separating out the crowding-out effect
and expansionary effect from the total effect using a probit to estimate the effects. Controls included are
the total FTE medical professionals excluding those in dentistry, psychology, and social works, total ICU
beds, whether the ED is a teaching hospital, whether the ED is a trauma designated facility, percent of
the population that is Hispanic or Latino, the number of Medicare Advantage beneficiaries per capita, the
number of EMS stations, the percent of the population that is in poverty, and the total population.
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Table 12: Difference-in-Differences Estimation with Time Trends: ED Visits That Do Not Result
In Admission Per Capita

Dependent variable: Not Admitted ED Visits per Capita

(1) (2) 3) (4)
Treatment Effect 0.005***
(0.001)
Total Newly Enrolled (per capita) 0.161%**
(0.050)
Crowd-Out R.F. (per capita) 0.731*
(0.419)
Expansionary R.F. (per capita) —0.108
(0.198)
Crowd-Out Probit (per capita) 1.351%**
(0.524)
Expansionary Probit (per capita) —0.509*
(0.289)
Total FTE Relevant Medical Professionals (000s) 0.004 —0.000 0.001 0.002
(0.012) (0.012) (0.012) (0.012)
Total ICU Beds (000s) 0.074 0.074 0.074 0.072
(0.058) (0.058) (0.058) (0.058)
Teaching Facility 0.011%** 0.011*** 0.011%** 0.011%**
(0.004) (0.004) (0.004) (0.004)
Trauma Facility 0.016** 0.016™** 0.017*** 0.017***
(0.006) (0.006) (0.006) (0.006)
Population Hispanic or Latino (%) 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)
Medicare Advantage Beneficiaries (per capita) —0.378 —0.373 —0.339 —0.270
(0.292) (0.285) (0.265) (0.254)
Number EMS Stations 0.000** 0.000** 0.000** 0.000**
(0.000) (0.000) (0.000) (0.000)
Population in Poverty (%) 0.000 0.000 0.000 0.000
(0.001) (0.001) (0.001) (0.001)
Total Population (per 10k) 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)
Time Trends? Yes Yes Yes Yes
Hospital Effects? Yes Yes Yes Yes
Year Effects? Yes Yes Yes Yes
Within R-squared 0.328 0.33 0.33 0.332
Observations 3,145 3,145 3,145 3,145
Residual Std. Error 0.016 0.016 0.016 0.016
Note: *p<0.1; **p<0.05; **p<0.01

This table represents difference-in-difference regressions for the impact of Medicaid expansion on total emer-
gency department utilization that did not result in hospital admission per capita. Block bootstrapped SEs
at the county level are reported in parentheses. Column (1) shows the results of a traditional difference-in-
difference. Column (2) shows a varying treatment effect difference-in-difference for the total newly eligible
and enrolled Medicaid population. Column (3) shows the results of a difference-in-difference separating out
the crowding-out effect and expansionary effect from the total effect using a random forest to estimate the
effects. Column (4) shows the results of a difference-in-difference separating out the crowding-out effect
and expansionary effect from the total effect using a probit to estimate the effects. Controls included are
the total FTE medical professionals excluding those in dentistry, psychology, and social works, total ICU
beds, whether the ED is a teaching hospital, whether the ED is a trauma designated facility, percent of
the population that is Hispanic or Latino, the number of Medicare Advantage beneficiaries per capita, the
number of EMS stations, the percent of the population that is in poverty, and the total population.
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Table 13: Back of the Envelope Calculations Random Forest Estimates: Visits That Do Not
Result in Admission

Year:  Total Increase:  Increase % Total: Increase Cost:
2011 137,121.415 1.350 $162, 351, 755.62
2012 208,980.495 1.950 $247,432,906.64
2013 247,896.652 2.262 $293, 509, 636.13
2014 431,994.297 3.706 $511,481,248.10
2015  566,509.771 4.591 $670, 747, 568.99
2016  583,136.548 4.610 $690,433,672.51

Note: This table shows the back of the envelope calculations using the
random forest estimates of the impact of the Medicaid expansion in Cal-
ifornia emergency departments. The increase in cost is from assuming
all visits were primary care treatable and using the average cost of a
primary care visit of $49 for the insured and the median cost of an ED
visit of $1233 (Saloner et al., 2015; Caldwell et al., 2013).

Table 14: Back of the Envelope Calculations Probit Estimates: Visits That Do Not Result in

Admission
Year: Total Increase:  Increase % Total: Increase Cost:
2011 62,229.834 0.612 $73,680,124.04
2012 113,889.412 1.121 $134, 845, 063.44
2013  146,823.441 1.445 $173,838,953.63
2014 311, 321.062 3.064 $368, 604, 137.51
2015  447,378.876 4.403 $529, 696, 589.71
2016  464,251.982 4.569 $549, 674, 346.69

Note: This table shows the back of the envelope calculations using the
probit estimates of the impact of the Medicaid expansion in California
emergency departments. The increase in cost is from assuming all visits
were primary care treatable and using the average cost of a primary care
visit of $49 for the insured and the median cost of an ED visit of $1233
(Saloner et al., 2015; Caldwell et al., 2013).
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Table 15: Difference-in-Differences Estimation with Time Trends: ED Visits Per Capita
Interacted With Expansion Level

Dependent variable: ED Visits per Capita

1 (2
Total Newly Enrolled (per capita) 0.124***
Total Newly Enrolled (per capita)- Up to 67% FPL 0.123
Total Newly Enrolled (per capita)- Up to 75% FPL 0.172**
Total Newly Enrolled (per capita)- Up to 100% FPL —0.073
Total Newly Enrolled (per capita)- Up to 138% FPL 0.144***
Total Newly Enrolled (per capita)- Up to 200% FPL 0.141***
Controls? Yes Yes
Time Trends? Yes Yes
Hospital Effects? Yes Yes
Year Effects? Yes Yes
Within R-squared 0.379 0.383
Observations 3145 3145
Note: *p<0.1; **p<0.05; ***p<0.01

This table represents difference-in-difference regressions for the impact of Medicaid expansion on
total emergency department utilization per capita. Block bootstrapped standard errors at the
county level are used. Column (1) denotes the results from our main specification and column (2)
shows which Medicaid expansion ranges are driving the results in column (1). Controls included are
total FTE medical professionals excluding those in dentistry, psychology, and social works, total ICU
beds, whether the ED is a teaching hospital, whether the ED is a trauma designated facility, percent
of the population that is Hispanic or Latino, the number of Medicare Advantage beneficiaries per
capita, the number of EMS stations, the percent of the population that is in poverty, and the total
population.

Table 16: Difference-in-Differences Estimation with Time Trends: ED Visits That Result In
Admission Per Capita Interacted With Expansion Level

Dependent variable: Admitted Visits per Capita

(1) (2)
Total Newly Enrolled (per capita) —0.036
Total Newly Enrolled (per capita)- Up to 67% FPL —0.064
Total Newly Enrolled (per capita)- Up to 75% FPL —0.057
Total Newly Enrolled (per capita)- Up to 100% FPL —0.04
Total Newly Enrolled (per capita)- Up to 138% FPL —0.032
Total Newly Enrolled (per capita)- Up to 200% FPL —0.058
Controls? Yes Yes
Time Trends? Yes Yes
Hospital Effects? Yes Yes
Year Effects? Yes Yes
Within R-squared 0.104 0.104
Observations 3145 3145
Note: *p<0.1; **p<0.05; ***p<0.01

This table represents difference-in-difference regressions for the impact of Medicaid expansion on
emergency department utilization that resulted in admission to the hospital per capita. Block
bootstrapped standard errors at the county level are used. Column (1) denotes the results from our
main specification and column (2) shows which Medicaid expansion ranges are driving the results
in column (1). Controls included are total FTE medical professionals excluding those in dentistry,
psychology, and social works, total ICU beds, whether the ED is a teaching hospital, whether the
ED is a trauma designated facility, percent of the population that is Hispanic or Latino, the number
of Medicare Advantage beneficiaries per capita, the number of EMS stations, the percent of the
population that is in poverty, and the total population.
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Table 17: Difference-in-Differences Estimation with Time Trends: ED Visits That Do Not Result
In Admission Per Capita Interacted With Expansion Level

Dependent variable: Not Admitted Visits per Capita

1) 2)

Total Newly Enrolled (per capita) 0.161***

Total Newly Enrolled (per capita)- Up to 67% FPL 0.188"
Total Newly Enrolled (per capita)- Up to 75% FPL 0.229"**
Total Newly Enrolled (per capita)- Up to 100% FPL —0.033
Total Newly Enrolled (per capita)- Up to 138% FPL 0.176***
Total Newly Enrolled (per capita)- Up to 200% FPL 0.198"**
Controls? Yes Yes
Time Trends? Yes Yes
Hospital Effects? Yes Yes
Year Effects? Yes Yes
Within R-squared 0.33 0.334
Observations 3145 3145

Note: *p<0.1; **p<0.05; ***p<0.01

This table represents difference-in-difference regressions for the impact of Medicaid expansion on
emergency department utilization that does not result in hospital admission per capita. Block
bootstrapped standard errors at the county level are used. Column (1) denotes the results from our
main specification and column (2) shows which Medicaid expansion ranges are driving the results
in column (1). Controls included are total FTE medical professionals excluding those in dentistry,
psychology, and social works, total ICU beds, whether the ED is a teaching hospital, whether the
ED is a trauma designated facility, percent of the population that is Hispanic or Latino, the number
of Medicare Advantage beneficiaries per capita, the number of EMS stations, the percent of the
population that is in poverty, and the total population.
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Table 18: Difference-in-Differences Estimation with Time Trends for Medicaid Expansion

100%-138% of the FPL: ED Visits Per Capita

Dependent variable: ED Visits per Capita

(1)

(2)

3)

(4)

Treatment Effect 0.003***
(0.001)
Total Newly Enrolled (per capita) 0.123***
(0.046)
Crowd-Out R.F. (per capita) 0.764*
(0.393)
Expansionary R.F. (per capita) —0.176
(0.202)
Crowd-Out Probit (per capita) 1.337%*
(0.430)
Expansionary Probit (per capita) —0.555**
(0.254)
Total FTE Relevant Medical Professionals (000s) —0.005 —0.007 —0.005 —0.003
(0.011) (0.012) (0.012) (0.012)
Total ICU Beds (000s) 0.146 0.147 0.147 0.146
(0.092) (0.092) (0.091) (0.091)
Teaching Facility 0.011*** 0.012%** 0.011*** 0.011***
(0.004) (0.004) (0.004) (0.004)
Trauma Facility 0.021** 0.021** 0.021** 0.021**
(0.008) (0.008) (0.008) (0.008)
Population Hispanic or Latino (%) 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)
Medicare Advantage Beneficiaries (per capita) —0.153 —0.143 —0.095 —0.020
(0.235) (0.229) (0.209) (0.206)
Number EMS Stations 0.000* 0.000* 0.000* 0.000*
(0.000) (0.000) (0.000) (0.000)
Population in Poverty (%) 0.000 0.000 0.000 0.000
(0.001) (0.001) (0.001) (0.001)
Total Population (per 10k) 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)
Time Trends? Yes Yes Yes Yes
Hospital Effects? Yes Yes Yes Yes
Year Effects? Yes Yes Yes Yes
Within R-squared 0.379 0.38 0.38 0.382
Observations 2,542 2,542 2,542 2,542
Residual Std. Error 0.017 0.017 0.017 0.017
Note: *p<0.1; **p<0.05; **p<0.01

This table represents difference-in-difference regressions for the impact of Medicaid expansion between
100%-138% of the FPL on total emergency department utilization per capita. Block bootstrapped SEs
at the county level are reported in parentheses. Column (1) shows the results of a traditional difference-in-
difference. Column (2) shows a varying treatment effect difference-in-difference for the total newly eligible
and enrolled Medicaid population. Column (3) shows the results of a difference-in-difference separating out
the crowding-out effect and expansionary effect from the total effect using a random forest to estimate the
effects. Column (4) shows the results of a difference-in-difference separating out the crowding-out effect
and expansionary effect from the total effect using a probit to estimate the effects. Controls included are
the total FTE medical professionals excluding those in dentistry, psychology, and social works, total ICU
beds, whether the ED is a teaching hospital, whether the ED is a trauma designated facility, percent of
the population that is Hispanic or Latino, the number of Medicare Advantage beneficiaries per capita, the
number of EMS stations, the percent of the population that is in poverty, and the total population.
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Table 19: Difference-in-Differences Estimation with Time Trends for Medicaid Expansion
100%-138% of the FPL: ED Visits That Result In Admission Per Capita

Dependent variable: Admitted ED Visits per Capita

(1) (2) (3) (4)
Treatment Effect —0.001
(0.001)
Total Newly Enrolled (per capita) —0.034
(0.031)
Crowd-Out R.F. (per capita) 0.039
(0.193)
Expansionary R.F. (per capita) —0.067
(0.061)
Crowd-Out Probit (per capita) —0.028
(0.243)
Expansionary Probit (per capita) —0.037
(0.109)
Total FTE Relevant Medical Professionals (000s)  —0.003 —0.002 —0.002 —0.002
(0.004) (0.004) (0.004) (0.004)
Total ICU Beds (000s) 0.041 0.041 0.041 0.041
(0.031) (0.031) (0.031) (0.031)
Teaching Facility 0.001 0.001 0.001 0.001
(0.001) (0.001) (0.001) (0.001)
Trauma Facility 0.001** 0.001** 0.001** 0.001**
(0.001) (0.001) (0.001) (0.001)
Population Hispanic or Latino (%) —0.000* —0.000* —0.000* —0.000*
(0.000) (0.000) (0.000) (0.000)
Medicare Advantage Beneficiaries (per capita) 0.276 0.275 0.280 0.276
(0.182) (0.180) (0.173) (0.169)
Number EMS Stations —0.000 —0.000 —0.000 —0.000
(0.000) (0.000) (0.000) (0.000)
Population in Poverty (%) —0.000 —0.000 —0.000 —0.000
(0.000) (0.000) (0.000) (0.000)
Total Population (per 10k) —0.000 —0.000 —0.000 —0.000
(0.000) (0.000) (0.000) (0.000)
Time Trends? Yes Yes Yes Yes
Hospital Effects? Yes Yes Yes Yes
Year Effects? Yes Yes Yes Yes
Within R-squared 0.104 0.103 0.104 0.103
Observations 2,542 2,542 2,542 2,542
Residual Std. Error 0.006 0.006 0.006 0.006
Note: *p<0.1; **p<0.05; **p<0.01

This table represents difference-in-difference regressions for the impact of Medicaid expansion between 100%-
138% of the FPL on total emergency department utilization that resulted in hospital admission per capita.
Block bootstrapped SEs at the county level are reported in parentheses. Column (1) shows the results of
a traditional difference-in-difference. Column (2) shows a varying treatment effect difference-in-difference
for the total newly eligible and enrolled Medicaid population. Column (3) shows the results of a difference-
in-difference separating out the crowding-out effect and expansionary effect from the total effect using a
random forest to estimate the effects. Column (4) shows the results of a difference-in-difference separating
out the crowding-out effect and expansionary effect from the total effect using a probit to estimate the
effects. Controls included are the total FTE medical professionals excluding those in dentistry, psychology,
and social works, total ICU beds, whether the ED is a teaching hospital, whether the ED is a trauma
designated facility, percent of the population that is Hispanic or Latino, the number of Medicare Advantage
beneficiaries per capita, the number of EMS stations, the percent of the population that is in poverty, and
the total population.
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Table 20: Difference-in-Differences Estimation with Time Trends for Medicaid Expansion
100%-138% of the FPL: ED Visits That Do Not Result In Admission Per Capita

Dependent variable: Not Admitted ED Visits per Capita
(1) (2) (3) (4)

Treatment Effect 0.005***
(0.002)
Total Newly Enrolled (per capita) 0.156***
(0.057)
Crowd-Out R.F. (per capita) 0.725*
(0.433)
Expansionary R.F. (per capita) —0.108
(0.214)
Crowd-Out Probit (per capita) 1.365**
(0.554)
Expansionary Probit (per capita) —0.518*
(0.313)
Total FTE Relevant Medical Professionals (000s) —0.002 —0.005 —0.003 —0.000
(0.013) (0.014) (0.014) (0.014)
Total ICU Beds (000s) 0.105 0.106 0.106 0.105
(0.080) (0.079) (0.079) (0.078)
Teaching Facility 0.011%** 0.011** 0.011*** 0.011***
(0.004) (0.004) (0.004) (0.004)
Trauma Facility 0.019** 0.019** 0.020** 0.020**
(0.008) (0.008) (0.008) (0.008)
Population Hispanic or Latino (%) 0.000 0.000 0.000* 0.000*
(0.000) (0.000) (0.000) (0.000)
Medicare Advantage Beneficiaries (per capita) —0.429 —0.418 —0.376 —0.295
(0.313) (0.303) (0.281) (0.268)
Number EMS Stations 0.000* 0.000* 0.000* 0.000*
(0.000) (0.000) (0.000) (0.000)
Population in Poverty (%) 0.000 0.000 0.000 0.000
(0.001) (0.001) (0.001) (0.001)
Total Population (per 10k) 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)
Time Trends? Yes Yes Yes Yes
Hospital Effects? Yes Yes Yes Yes
Year Effects? Yes Yes Yes Yes
Within R-squared 0.329 0.331 0.331 0.333
Observations 2,542 2,542 2,542 2,542
Residual Std. Error 0.018 0.018 0.018 0.018
Note: *p<0.1; *p<0.05; **p<0.01

This table represents difference-in-difference regressions for the impact of Medicaid expansion between 100%-
138% of the FPL on total emergency department utilization that did not result in hospital admission per
capita. Block bootstrapped SEs at the county level are reported in parentheses. Column (1) shows the results
of a traditional difference-in-difference. Column (2) shows a varying treatment effect difference-in-difference
for the total newly eligible and enrolled Medicaid population. Column (3) shows the results of a difference-
in-difference separating out the crowding-out effect and expansionary effect from the total effect using a
random forest to estimate the effects. Column (4) shows the results of a difference-in-difference separating
out the crowding-out effect and expansionary effect from the total effect using a probit to estimate the
effects. Controls included are the total FTE medical professionals excluding those in dentistry, psychology,
and social works, total ICU beds, whether the ED is a teaching hospital, whether the ED is a trauma
designated facility, percent of the population that is Hispanic or Latino, the number of Medicare Advantage
beneficiaries per capita, the number of EMS stations, the percent of the population that is in poverty, and
the total population.

67



“xipuadde 9uI[uo 8Y) Ul punoj aq ued () YSnoay) (g) sumnjod ur umoys suoreoyads 10] sa[qe) aje[duro))
‘uoryeoywads aseq oY) 0} suorperde moys (g) ySnoayy (g) suwnjod pue uoryeoywads Arewrnid oy) sejousp (1) UWN[O)) ‘Pasn aIe [0Ad] AJUNOD A} e SIOL prepue)s paddersiooq yoo[g ‘suoryesyoads
snotrea 10y ejides Tod uorsstwpe [e11dsoy Ul J[Nsed J0U PIp 1R[] UolezI[In jusur)redop AousSiows (810} U0 uolsuedxa Predlpajy Jo jorduwll oY) I0J SUOISSEISI 9OULISJIP-UI-00USIPIP sjussaxdel a[qe) SIYJ,

100>d,,, ‘c0'0>d,, ‘T0>d,

[990N

SOX SOX SO SOX SOX SOX SOX SOX SOX (5101 10d) uworyendo  [e10],
ON ON SO ON ON ON ON ON ON 001 1od ojey ourtr)) odey
ON ON ON ON ON ON ON ON ON Ao&v 91ey Juowordweu )
SO ON SO SOx SO SOx SOx SO SOx (%) £110804 ur uoryerndod
ESIN EN SoX ON SOX SOX SOX SOX SOX suoIye)§ SINH IequnN
SO SOx SO SOx ON SOx SOx SOx SOx (eydeo 10d) saurenyauU 2SR URAPY SIRIIPON
ON ON ON ON ON SOX ON ON ON (eydeo 1ad) ouryer] 10 oruedsiy uorrendod
SO SOx SO SOx SOx ON SOx SO SOx (9) ouryer] 10 oruedsryy uoryendod
SO SOX SOX SOx SO SOX SOX SO SO Ay[1oe,] pejyeulIso(] ewnely,
SOX SOx SOX SOx SOx SOx SOx SOx SOx Ao, Suryoea],
ON ON ON ON ON ON DN ON ON (s000) spagf Teydsoy [e10],
SOX SOx SO SOx SO SOx ON SOx SOx (s000) speg NPI 12101,
ON ON ON ON ON ON ON SOK ON (S000) sreuorssejord [eAIPIN LA 18101,
SO SOX SO SOX SO SOX SOX ON SOX (000) STRUOISS9JOIJ TRIIPIIN 1URASIY H.I. [®10L,
SOx SOx SOA SOx SO SOX SOx SO SOx SYOOPH POXI] Ieox
SO SOX SO SOX SO SOX SOX S9N SOX ;5100 PoxI [eydsoyq
ON SOx SO SOx SO SOX SO SO SOx JSpuedy, oL,
GT90— wVLG0— +989°0— w17G0— 1+0EG0— €970~ €970~ +0ES0— 1€9°0— (endeo 10d) y1qorg Areuorsuedxyy
L GLT x8CT +x08C'T wenl0E'T wxi6CT w:x88C'T wenl8TT x0T T +2488C'T (eyrden 10d) 11q01d MO-PMOL)
970°0— 661T°0— 9T0— 9LT°0— TLT0— GoT°0— coT'0— L9T°0— GoT'0— (errdeo 1od) gy Areuorswedxy
€8°0 W91L°0 81L°0 €970 L£8L°0 «+8€L°0 +8€L°0 +6EL0 ~+6€L°0 (endeo 1od) " g Y MO-pmoI)
wxx€8°0 F60°0 wxCCT°0 s GCT°0 wxGCT°0 s VET°0 s GCT°0 wx¥ET°0 s VL0 (eyded 10d) poqjoruy AMaN [e30T,
+x€00°0 2000 #x£00°0 +2x£00°0 +x€00°0 «x£00°0 +x+£00°0 €000 +2x£00°0 109 JUOUITRDL],
(6) (8) () (9) () ) (€) (¢) (1)

9[qR], Arewtung suorjesydadg aaryeuIa)y eyde)) 1od S)ISIA (JF UOIYRUIIISH SOOUSISHI([-UI-0OUIHI(] 1g 9[qel

68


https://www.dropbox.com/s/iy8gxft5vpijiew/Online%20Appendix.pdf?dl=0

“xipuadde

QUIUO A} Ul Punoj aq ued (g) ysnoiyy (g) suwnjod ur umoys suoryesyoads 10j so[qe) aja[duwoy) uoryesyoads aseq o) 0} suorjeIo)fe moys (6) ySnoiy) (g) suwnjod
pue uorjesywads Arewtid o) s9jousp () UWN[O)) “PIsN Ie [9A9] AJUNOD Y[} e SI0LId prepue)s padderysjooq yporg ‘suoryeoymads snotrea 10j vjrdes 1od uorssruupe
[eyrdsoy ur symsal jey) uonezinn juowlredop Aousdiowo (€0} uo uorsurdxe PreoIpo]y Jo joedwll o) I0] SUOISSOIFOI GOUDIOPIP-UI-0OUIOYIP sjuosoador o[qe) SIy T,

10°0>d,,, ‘0'0>d,, ‘T'0>d,

190N

SO SOx SOx SOA SOA SOA SOx SOA SOx (5101 10d) worjendo [ejoq,
ON ON SOx OoN OoN OoN OoN ON ON 00T Iod oyey euLr) adey
oN oN oN oN oN oN oN oN oN (%) oyey juewkordwoun)
SO ON SOx Sox SOx Sox Sox SOx SOX (%) £11080g T WOTYRTNAOJ
SO SOx SOx ON SOx SOx SOx SOx SOx suorye)g SING Ioquiny
SO SOx SOx SOx ON SO SOx SOx SOx (ey1ded 19d) sarredyOULE 9SeIURAPY SIRIIPAIN
ON ON ON ON ON SOx ON ON ON (eydeo 10d) ouryer] 10 oruedsty uoryerndod
SOX SOX. SOx SOx SOx ON SOx SOx SOx (%) ouryery 10 oruedsty uoryerndog
SOX SOx SOx SOx SOx SOx SOx SOx SOx Ayro,] pojeuSiso(] ewnely,
SO SOx SOx SOx SOx SOx SOx SOA SOx Ayrpoe] Suryea,
ON ON ON ON ON ON Sox ON ON (s000) speg [eydsof [e10],
EIN SOx SOx SOx SOx Sox ON SOx SOx (s000) sped NDI 180L
ON ON ON ON ON ON ON LN ON (S000) sreuorssajoId [€PAIN AL [810T,
SO SOx SOx SOx SOx SOx SOx ON SOx (S000) STRUOISSOJOIJ [@IIPIIN YURAS[N] F.L [®10T,
SOX Sox Sox Sox Sox Sox SOx SOx SOx /5100 POXI Ie9X
SOX SOx SOx SOA SOx SOx SOA SOx SOx {S190h PoxI [ejtdsof]
ON Sox Sox Sox Sox Sox Sox Sox Sox JSPUSI], owWIL],
G90°0— 10°0— 120°0— ¢e0'0— 650°0 00— 00— 00— 00— (eydes 10d) y1qo1q Areuotsuedxy
7,00 290°0— €90°0— €90°0— 98T°0— 290°0— 290°0— 190°0— €90°0— (errdeo 10d) 91q0Ig IMO-PMOI)
L00— 870°0— 860°0— L80°0— 1€0°0— L80°0— L80°0— 8G0°0— L50°0— (eydes 1od) -y Areuorsuedxy
€010 ¢10°0 ¢10°0 L00°0 €90°0— L00°0 L00°0 800°0 L0070 (errdeo 1od) "y MO-pmoz)
S10°0— 650°0— 9€0°0— 9€0°0— 8€0°0— 9€0°0— 960°0— L60°0— 9€0°0— (endeo 10d) pofjorug] A[MoN €30,
200°0— 100°0— 100°0— 200°0— c00°0— c00°0— c000— c00°0— c00°0— 129 JuetIyesL],
(6) (8) () (9) (9) @) (e) (@) (1

dIqR], AreTIHUNG
suoneoymadg aAryeuIs) [y eiide) 1od uorsstupy [eIdSOH Uy 9nsey ey [, SHUSIA (JH UOIYRUI)SH SSOUSISYI(-UI-00USISYI(]

GG Pl9BL

69


https://www.dropbox.com/s/iy8gxft5vpijiew/Online%20Appendix.pdf?dl=0
https://www.dropbox.com/s/iy8gxft5vpijiew/Online%20Appendix.pdf?dl=0

“xipuodde auI[uo oY) Ul punoj aq ued () YSnoIy) (g) suwnjod ur umoys suoryeoymads 10J saqe) aja[duro))
‘uoryeoyads aseq oY) 01 suojeide moys () ySnoiyy (g) suwmjoo pue uoryeoyweds Arewrtid oY) sejousp () UWN[O)) ‘PIsn dIe [9As] AJUNOD 3} e SIOoLL piepue)s peddersiooq Yoo[g ‘suolpeoyoads
snorrea 10j eyideds tod uorsstupe [e)1dsoy Ul J[nsal j0u pIp Jey) uolpezin juouwredop AouoSrowo )0} uo uorsuedxo pPredtpojy jo joedwll oY) I0J SUOISSOISOI DOUQIOPIP-UI-00ULIPIP sjussoxdol o[qe) SIyJ,

10°0>d,,, ‘c0'0>d,, ‘T0>d,

190N

SOX BN SOX SOX SOX SOX BN SOX SOX ({01 12d) uoryendod Te10],

ON ON SOX oN ON oN oN oN oN NOOT Tod oyey ewiLi) adeyy

ON ON ON OoN OoN ON ON ON oN (%) oyey juewdorduwoun)

SOK ON SOX SOX. SOX Sox SOX SOx SOX (%) £119804 ur uorrerndoq

SOX BN SOX oN SOK SOX £ SOX SOX suorye)g SING IoquinN

SOX SOX. SOK SOX. ON SOK SOX Sox SOX (ey1deo 18d) selredyauUR 98RIURAPY SIRIIPSIN

ON ON ON ON ON SOx ON ON ON (eydes 1ad) ouryer] 10 oruedsty uoryerndod

SOX SOX. SOX SOX. SOX OoN SOX SOK SOX. (%) ouryer] 10 oruedsiyy uoryendoq

SOX SOX SOX SOX SOK SOX SOX SOX SOX Ayrpoe,] pajeusdiso(] ewunely,

SOX SN SOX SOX. SOX SOX SOX SOK SOX. Ayrproe,] Suryoes],

ON ON ON ON ON ON N ON ON (s000) spog [eydsoy [elof,

SOK SOX SOK SOX. SOX SOX ON SOX SOX. (s000) spag NI 1®0T,

ON ON ON ON ON ON ON SOA ON (S000) sreuorssajoI [€IPAIN HILA [10L

SOX SN SOX SN SOX SOX SOX ON SN (s000) s[euOISSajOI] [ROIPN JueAddY I [8I0T,

SOX SOx SO SOx SOX SOx SOx SOx SOx $S109J POXI Ie9X

SOX SN SOX SN SOX SOX SOX SOX BN 8990 PoXI [e)Idsof]

ON SOX SO SOx SOx SOx SOX SOx SOx JSpuedy, ewl],

6990~ «V98°0— £SG19°0— 61670~ «99°0— £609°0— +805°0— +609°0— «609°0— (eyrden 1ad) y1qo1q Areuorsuedxy

«+E89'T wexEVET wxx0CGET €T IV T 2 GET wxxOVET 2 GET wex 1GET (endeo 10d) 11qo1g MQO-proI)

¥20°0 G1'0— 10T°0— cro— wro— 80T°0— 80T°0— 60T°0— 80T°0— (eydes 1ad) gy Areuorsuedxy

92L°0 «70L°0 «90L°0 «LGL70 +908°0 «€L°0 «T€L°0 «GEL0 «T€L°0 (eyrdeo 1od) "y MO-pmoI)

Al €210 aslGT°0 e 19T°0 18910 wex 19170 e 19T°0 s 19T°0 s 19T°0 (eydeo 30d) pafjotuy A[MoN [€I0L

+x700°0 «700°0 «x900°0 #+900°0 «x3900°0 #x900°0 +++800°0 «x900°0 #++900°0 JOOP FUSWIFRILT,
(6) (®) (1) (9) (9) @ (e) (@) (™

9Iqr], Areumuing suorjeoyradg
aATyRIIS Y ByIde) Jod uorSSTIUPY [RIIASOH U 9Nsay J0N O] ¥R, SHSIA (I UOIYRWIISH SSOUSISI(J-Ul-00USISPL(] €T S1qRL

70


https://www.dropbox.com/s/iy8gxft5vpijiew/Online%20Appendix.pdf?dl=0

xipuadde aur[uo oy ul punoj aq ued () YSno1y) (g) suwnjod ur umoys suoryeoywads 10y sa[qe) ajeduoy) uoryesyads aseq o) 09 suorjeIa)e moys (6)
y3noay) (g) suwnjoo pue uorpeoyoeds Arewrtid ay) s9j0usp (T) UWN[O)) PIsn aIe [9A9] AIUNOD 3} Je SI0118 prepur)s padder)siooq yoorg ‘sjusurjredep Lousdiewrs Jo [oued paoue[equn ue Juisn suoreoyads
snotrea 10j ejrdes 1od uorsstupe [eyidsoy UI J[Nsod j0U PIp Je) uolyeziin jusuriredop AousSiowo [8)0) U0 uolsuedxo PredIpojy Jo jordull oY) I0J SUOISSOISOI 9OULIOJIP-UI-0dUSIOPIP sjusesardol o[qe) ST T,

10°0>d,,, ‘0'0>d,, ‘T'0>d,

190 N\]

SOx Sox SOA Sox SOx SOx SOx SOx SoA (3101 12d) uoryendod [e10],

ON ON SO ON ON ON ON ON ON NOOT Tod oyey] ourtr)) odey

ON ON ON ON ON ON ON ON ON (%) orey juewkorduwoun)

m@»} OZ mw\ﬂ w®> m@»} m®> m®> ww\W w®> A&v %uh®>0n~ ur ﬁoﬁaﬁﬁﬂgom

SOx Sox SOx ON SOx SOx SOx SOx SoA suore)g SINH IoquuinN

SOx Sox SOk Sox ON SOx Sox SOx Sox (eqideo 10d) sorredoUAE 9SRIURADY SIRIIPIIN

ON ON ON ON ON SOx ON ON ON (eydeo 1ad) ouryer] 10 oruedsiy uoryerndod

Sox SO SOx Sox SOx ON Sox SOx SOx (%) ouryer] 10 oruedstyy uoryendoq

SOx SOx SOx SOx SOX SOx SOx SOx SOx AyIoe,] pojeuSIsa(] ewneI],

Sox SO Sox Sox SOx SOx Sox SOx Sox Aypoe,] Suryoeq],

ON oN ON oN ON oN SOk ON ON (s000) spog [eydsoy] [ej0L,

SOx Sox SOA Sox SOx SOx ON SOx Sox (s000) spag NDI 1®10L,

oN ON ON ON oN ON ON SOK ON (S000) sreuorssejoId [edPAIN AL [IOL,

Sox SOx Sox SOx SOx SOx SOx ON Sox (s000) sreuOISSajOI] [P JueAd[dY I [8I0T,

SO SOx SO SOx SOX SOx SOX SO SOx 0S100 POXI] Ieox

Sox SOx Sox Sox SOx SOx SOx SOx Sox 48100 PoxI [eydsoy

ON SOx SO SOx SOX SOx SOX SOx SOx JSpuedy, e,

SOx Sox SOx Sox SOx SOx SOx SOx Sox Joue peourrequ)

80G°0— o LL6E0— LOV'0— 66€°0— L1660~ F6€0— L£66°0— L8680~ (errdeo 10d) 91qo1 Areuorswedxy

10T =090 s 120°T 2801 80T «990°T 890 2901 990 (endeo 10d) yqo1g MO-proI)

2000~ 98T 0— eIT0— PET0— LTT0— 61T 0— cer0— 1210~ ero— (errdeo 1od) gy Areuorsuedxy

€89°0 Z¥9°0 2590 F69°0 .889°0 L9°0 «£29°0 €90 L1L9°0 (endeo 1od) "g Y MO-pmoI)

wxsVTT0 66070 «xxCET0 +ex TET0 wxxVET'0 4w+ EET°0 +x+EET°0 «xEET°0 1+ EET°0 (eyrdes 1od) pojjoruyy A[MON [0,

++£00°0 «+€00°0 xs700°0 w2 700°0 +xx700°0 270070 x700°0 «xs700°0 2 700°0 100jF JuSUIIRDI],
(6) (®) () (9) (9) ) (e) (@) (m

a[qe], Arewrtung suoryeoyadg aaryeuia)y eyde)) 1od SYSIA (M [oURJ poouerequ() SUISN UOIYRMIISH SOIUSISPI([-UI-0OULIYI(] Fg 9[-,

71


https://www.dropbox.com/s/iy8gxft5vpijiew/Online%20Appendix.pdf?dl=0

xipuodde auI[uo oy Ul punoj aq ued (§) YSNoIy) (g) Suwnjod ur umoys
suorpeoyioads 10J saqe) 939[dwioy) ‘uoryeoyads aseq 8y} 01 suoneIs)e moys (6) YSnoiy) (g) suwmoo pue uoreoywads Arewtid oY) sejousp () uwmoy) ‘pesn
aIe [0A9] AJunod oY) e sIolre prepur)s padderisjooq xporg ‘sjuourpredop Aousdiowo Jjo [pued peoueequn ue uisn suorjeoywads snotrea 10§ eydes 1od uorssiupe
[eyidsoy Ul s)msal Jey) uoljezIn Juswredep AousSIows 8101 UO UOISURAXD PIRIIPAJ JO 10edWl 8} I0J SUOISSAIFEI 9OUSISJIP-UI-00ULRYIP sjuasaidal a[qe) SIyJ,

100>d,.. '¢0'0>d,, ‘T0>d, 2)0N
SO SOx SOx SOx SOx SOx SOx SOx SOX (5101 10d) uworjendo  [e10T,
ON OoN SOX oN oN oN oN ON ON 00T I1od ayey] o) adeyy
OoN ON ON ON oN oN oN oN OoN (%) @rey juewkordweu)
SOX ON SOX SOX SN SN SOX SOX BN (%) £110804 ur uoryerndod
SOX SOX. SOX. oN SOX. SOX. SOX. SOX. SOX suoryelg SING Iequuny
SOX SOX SOX SOX OoN BN SOX SOX £ (ey1deo 10d) seLrenyoUY 2SR URAPY SIRIIPIIN
ON OoN OoN oN oN SOX. oN ON ON (ey1deo 18d) ouryer] 10 oruedsiy uoryerndod
SOX SOX SOX SOX SOX OoN SOX SOX SOX (9) ouryer 10 oruedsryy uoryerndog
SOX SOX. SOX. SOX. SOX. SOX. SOX. SOX. SOX. A1[1oe,] payeusSisa(] ewnedy,
SOx SOx SOx SOx SOx SOx EN SOx SOx Ao,y Suryoea],
ON ON ON ON ON ON SOA ON ON (000) spagl Teydsoy [e1Q],
SOX SOX SOX SOX SOX SOX oN SOxX SOxX (s000) speg NOI 18101,
ON ON ON ON ON ON ON SOA ON (s000) sreuotssajord [edPOIN H.LA [10L,
SO SOx SOx SOx SOx SOx SOx ON SOx (S000) STRUOTSSOJOIJ TRITPAIN JuRAS[NY H.I . [®10,
SOX SOX SOX. SN SN SN SN SN SN JS1OOYH POXI] TedX
SO SOx SOx SOx SOx SOx SOx SOX SOx ;5190 PoxI [eydsoyq
ON SOX SOX. SOX £ SOX SOX SN BN /Spuedy, o],
SO SOx SOx SOx SOx SOx SOx SOx SOx J[ourd peoueequ()
990°0— €10°0— €200~ €200~ ¢e0'0 €200~ 00— 00— €000~ (eydes 10d) y1qo1q Areuotsuedxy
LET°0 12070 L10°0 L10°0 G90°0— 8T0°0 8T0°0 610°0 8T0°0 (errdeo 10d) 91q0Ig IMO-PMOI)
Ge00— 0 800°0— L00°0— 100 L00°0— 800°0— L00°0— L00°0— (eydes 1od) -y Areuorsuedxy
660°0 €00°0— 10°0— T10°0— 650°0— 110°0— 10°0— 110°0— 110°0— (errdeo 1od) "y MO-pmoI)
L00°0 100°0— 800°0— 800°0— 600°0— 800°0— 600°0— 800°0— 800°0— (eyrden 1od) pafjoruy A[MoN [10T,
T00°0— 100°0— 100°0— 100°0— 100°0— 100°0— 100°0— 100°0— 100°0— 09 JueIedI],
(6) (8) () (9) (9) @) (e) (@) )

9[qrT, Arewruung suor}eOYadg SATIRUI Y
ryide)) 1od uorsstpy RSO U NS e, SHSIA (I :[PuRJ pPedUR[eqU[) SUISN UOIJRWIISH SSOUSISYI(J-UI-00USISI(] Gg SR,

72


https://www.dropbox.com/s/iy8gxft5vpijiew/Online%20Appendix.pdf?dl=0

xipuadde aur[uo ay) Ul punoj aq ued () YSnoay) (g) sumnjod ur umoys suorjeoyads 10J sa[qe) ae[duoy) ‘uoryeoyads aseq o) 0 suoreIsle moys (6)
ySnoayy (g) suwnjoo pue uoryesymeds Arewtid o) s9jousp (T) UWN[O) PIsn oI [9AS] AIUNOD AT} e SI0LId prepue)s padderysjooq yoorg ‘sjuswjredop LousSiours jo [pued paduerequn ue Sursn suoryeoyrads
snotrea 10y ejides Tod uorsstwpe [e11dsoy Ul J[Nsed J0U PIP 1eY) UOjezI[In jusur)redop AousSIows (810} U0 uolsuedxa PredIpajy Jo joedwll oY) I0J SUOISSEISI 9OUSISIP-UI-00USIPIP sjussarded o[qe) SIYJ,

100>d,,, ‘c0'0>d,, ‘T0>d,

1910

SOX SOx SO SOx SO SOx SOX SOx SOx (5101 10d) uworjendo  [e10],

ON OoN SOX oN ON ON ON ON oN 00T 1od ayey] st adey

ON ON ON oN ON OoN oN oN oN (%) @rey uewdordweun)

SOK OoN SOX SOX SOK SOX BN SOX SOX (%) £110804 ur uoryerndod

SOX SOX. SOK oN SOX SOX. SOX SOx SOX suoryel§ SINH Ioquny

SOK SOX SOK SOX ON SOX BN SOX SOX (eydeo 1od) saurenyaug 9SeIURAPY SIRIIPIN

oN oN ON oN ON SOX oN oN oN (ey1deo 18d) ouryer] 10 oruedsiy uoryendod

SOK SOX SOX SOX SOX ON SOX SOX SOX (9) ouryer] 10 oruedsry uoryendoq

SOX SOX. SOK SOX. SOX SOX SOX SOX SOX. A911oe,] payeusSisa(] ewnely,

SOX SOx SOx SOx SOX SOx SOx SOx SOx Ao, Suryoea],

ON ON ON ON ON ON BN ON ON (s000) spagf Teytdsoy [e10],

SOX SOX SOX SOX SOX SOX oN SOX SOxX (s000) speg NPI 12101,

ON ON ON ON ON ON ON SOA ON (000) S[euOISSejOI [eSIPAIN H.La [e10L,

SOX SOx SO SOx SO SOx SOx ON SOx (000) STRUOISSOJOIJ TRIIPIIN 1UuRASINY H.I [®10T,

SOX SOX SOK SN SOX SOX SOX SOK SN JSYOOYH POXI] Te9X

SOX SOx SO SOx SOX SOx SOX SOX SOx ;5190 PoxI [eydsoyq

ON SOX SOX SOX SOX SOX BN SOX BN /Spuedy, o],

SoX SoX SoX SoX SN SoX SoX SoX SoX Jpued ﬁ@ogddﬁﬂﬁb

[4a4 €V0— LE0— ¥8€'0— oov0— 89¢°0— LE°0— 69¢°0— 696°0— (eyden 1ad) 41qo1q Areuorsuedxy

V98T «CV0'T «890°T «L0'T wSVTT «870°T «670°T «870°T 6701 (endeo 10d) 11qo1g MQO-pror)

€60°0 94T°0— 90T°0— L2T°0— wro— cI1'0— VIiTo— yI10— ¢Iro— (eydes 1ad) gy Areuorsuedxy

¥8¢°0 G79°0 299°0 «G0L°0 «LVL70 «189°0 «€89°0 +£89°0 «689°0 (eyrdeo 1od) "y MO-pmoI)

xxL0T0 10 AN wexBET°0 s EVT0 wexGVT0 e IVT0 s IPT0 e GVT0 (eydeo 30d) pafjotuy A[MoN [€I0L

«x700°0 «£00°0 «x900°0 ++800°0 «x3900°0 #x900°0 +++800°0 «x900°0 #++900°0 JOOH JUSUFRILT,
(6) (8) () (9) (9) @) (e) (@) (1)

9[qr], Arewruing suorjeoynodg aAreuwIa) [y ©Ide))
Tod uorsstupy [eIIdSol] uy 4nsey] JoN O 1eY, SHSIA (IH :[eurd pedoue[RqU[) SUISN UOIJRIISH SSIUSISI(J-UI-00USISPL(] 97 SR,

73


https://www.dropbox.com/s/iy8gxft5vpijiew/Online%20Appendix.pdf?dl=0

	Introduction:
	Institutional Details:
	Medicaid and the Affordable Care Act:
	Emergency Departments:
	Price of an Emergency Department Visit:
	Uninsured Patients: California Hospital Fair Pricing Policy (AB 774)
	Medicaid Patients:


	Data and Methods:
	Data:
	Crowd-out and Expansionary Effects Estimation:
	Model:

	Results:
	Economic Significance:

	Robustness Checks:
	Medicaid Expansion 100%-138% of the FPL:
	Sensitivity of Estimates Based on Controls:
	Sensitivity of Estimates Based on Sample:

	Parallel Trends:
	Conclusions:
	Bibliography
	Tables and Figures

