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Abstract

Importance

The Affordable Care Act (ACA) has expanded access to health insurance for millions of
Americans, but the impact of Medicaid expansion on healthcare delivery and utilization
remains uncertain.

Objective

To determine the early impact of the Medicaid expansion component of ACA on hospital
and ED utilization in California, a state that implemented the Medicaid expansion compo-
nent of ACA and Florida, a state that did not.

Design

Analyze all ED encounters and hospitalizations in California and Florida from 2009 to 2014
and evaluate trends by payer and diagnostic category. Data were collected from State Inpa-
tient Databases, State Emergency Department Databases and the California Office of
Statewide Health Planning and Development.

Setting

Hospital and ED encounters.

Participants

Population-based study of California and Florida state residents.

Exposure

Implementation of Medicaid expansion component of ACA in California in 2014.
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Main outcomes or measures

Changes in ED visits and hospitalizations by payer, percentage of patients hospitalized after
an ED encounter, top diagnostic categories for ED and hospital encounters.

Results

In California, Medicaid ED visits increased 33% after Medicaid expansion implementation
and self-pay visits decreased by 25% compared with a 5.7% increase in the rate of Medicaid
patient ED visits and a 5.1% decrease in rate of self-pay patient visits in Florida. In addition,
California experienced a 15.4% increase in Medicaid inpatient stays and a 25% decrease in
self pay stays. Trends in the percentage of patients admitted to the hospital from the ED
were notable; a 5.4% decrease in hospital admissions originating from the ED in California,
and a 2.1% decrease in Florida from 2013 to 2014.

Conclusions and relevance

We observed a significant shift in payer for ED visits and hospitalizations after Medicaid
expansion in California without a significant change in top diagnoses or overall rate of these
ED visits and hospitalizations. There appears to be a shift in reimbursement burden from
patients and hospitals to the government without a dramatic shift in patterns of ED or hospi-
tal utilization.

Introduction

In January, 2014, the Patient Protection and Affordable Care Act [commonly known as the
Affordable Care Act (ACA)] included a Medicaid expansion component which extended
access to health insurance coverage to over 20 million previously uninsured individuals, with a
resultant 21% increase in Medicaid enrollment [1, 2]. The primary driver of this sharp increase
was expansion of Medicaid eligibility to adults under 65 years of age earning up to 138% of the
federal poverty level. However, a 2012 Supreme court ruling allowed states to opt out of Med-
icaid expansion. Currently 32 states and the District of Columbia have elected to expand Med-
icaid, whereas 19 states have not [1]. Following Medicaid expansion in California, there was an
estimated 45% reduction in the uninsured population, with 1.3 million individuals gaining
Medicaid coverage in January, 2014 and an additional 2.1 million individuals gaining Medic-
aid coverage by December, 2014 [3, 4].

There is considerable controversy regarding the impact of Medicaid expansion on health
care costs, hospital readmission rates and quality of care [1, 5-7]. There are few data evaluating
the impact of Medicaid expansion on Emergency Department (ED) utilization. Assessment of
ED utilization after Medicaid expansion is important, because the ED is a suboptimal environ-
ment for delivery of non-urgent care. ED visits for primary care treatable conditions are costly,
lead to ED overcrowding, and result in fragmented care. Furthermore, in the ED environment,
care is often delivered without knowledge of a patient’s comprehensive medical history and
comorbidities. Prior to full Medicaid expansion, annual Emergency Department (ED) visit
rates in the United States were increasing more than would be expected from population
growth,[8] with a rising proportion of Medicaid or uninsured patients [9, 10]. One aim of the
ACA was to facilitate better access to primary care. Providing Medicaid coverage to the
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uninsured as a part of Medicaid expansion was an important component of this plan, however,
Medicaid patients are among the highest utilizers of the ED [8]. Determining the impact of
Medicaid expansion on ED utilization and hospitalizations is therefore a matter of great
interest.

In this study we evaluate all ED visits and the top ED visit diagnoses, the percentage of
patients admitted to hospitals from the ED, all hospitalizations and top hospitalization diagno-
ses over the five-year period leading up to Medicaid expansion and the one year following
Medicaid expansion, and compare results between a Medicaid expansion state (California)
and a non-expansion state (Florida)

Methods
Data sets

We evaluated all states for which data were available at the time of the analysis. Of these, Cali-
fornia and Florida are largest and most demographically similar, with substantial immigrant
populations. We analyzed all-cause ED encounters and hospitalizations in the states of Califor-
nia and Florida between the years 2009 and 2014. Data from Florida from 2009 to 2014 and
from California from 2009 to 2011, were collected from the State Inpatient Databases (SID)
and the State Emergency Department Databases (SEDD) maintained by the Agency for
Healthcare Research and Quality (AHRQ), Healthcare Cost and Utilization Project (HCUP)
[11]. The SID includes state inpatient discharge records encompassing all patients, regardless
of payer, providing a unique view of inpatient care in a state over time. Data elements include
resource-use information that is included in a typical discharge abstract, with safeguards to
protect the privacy of individual patients, physicians, and hospitals [11]. The SEDD captures
ED visits at hospital-affiliated EDs that do not result in hospitalization. If an ED visit does
result in hospitalization, information regarding the encounter is then reported through the
SID. Data reported from SEDD includes a core set of clinical and non-clinical information for
all patients regardless of payer [11]. As the SID and SEDD are not available for California from
2012 to 2014, ED and hospital utilization data were collected from the California Office of
Statewide Health Planning and Development (OSHPD), public use files Patient Discharge
Data (PDD) and Emergency Department Data (EDD) [12]. OSHPD data are identical to SID
and SEDD data, as OSHPD is the source for these data. OSHPD collects data for multiple
types of health care facilities in California, including hospitals and emergency departments.
An inpatient discharge or emergency department visit record is submitted to OSHPD each
time a patient is treated in a licensed facility in California. Data from OSHPD and other state
agencies are used to generate the HCUP data sets. As a sensitivity analysis, total ED visits and
hospitalizations from 2009 to 2011 were analyzed with both the OSHPD and HCUP data, with
consistent results.

Patient cohort

We evaluated all ED encounters and hospitalizations from the states of California and Florida
during the study period. Of note, due to the nature of databases used, ED visits and hospitaliza-
tions analyzed include visits to facilities in California and Florida and these may be visits for
individuals who do not reside in California or Florida but are visiting the area. The total num-
ber of ED encounters, total number of hospital discharges, and total number of ED encounters
resulting in hospital admission were evaluated. Each ED encounter or hospitalization was clas-
sified by payer and clinical diagnoses grouped using Clinical Classification Software (CCS)
multi-level diagnosis. The CCS is a tool developed by the AHRQ to cluster International
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Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) diagnoses and proce-
dures into a manageable number of clinically meaningful categories [13].

Analyses

The Medicaid expansion provisions of the ACA became effective on January 1, 2014. The pre-
Medicaid expansion period was defined as prior to this date, and the post-Medicaid expansion
period was defined as after this date. Per capita rates of ED encounters and hospitalizations
were calculated for California and Florida for each year. State population data were obtained
from the U.S. Census Bureau Bridged-Race population estimates [14]. The per capita rates of
ED encounters and hospitalizations were then stratified according to primary payer. Rates of
ED visits resulting in hospitalization were calculated for each year, and stratified by payer. Per
capita rates of ED encounters and hospitalizations were further stratified by the most common
CCS multi-level diagnosis categories for each state and year.

Linear regression analysis was performed on 2009-2013 data to compare the predicted rela-
tive to actual rate of Medicaid ED visits in 2014. All analyses were performed using SAS ver-
sion 9.4 (SAS Institute, Inc., Cary, NC) and Microsoft Excel 2016.

Results

Demographics

Population demographics over the study period are depicted in Table 1. The overall US popu-
lation was 306,771,529 in 2009 and 318,907,401 in 2014 (3.96% increase). The population of

Table 1. Total population, racial/ethnic.

Comparison of US, Florida and California Demographics in 2009 and 2014
Percentage of population by age and race/ethnicity

2009 2014
us CA FL us CA FL
Numbers % Numbers % Numbers % Numbers % Numbers % Numbers %

Total 306,771,529 36,961,229 18,652,644 318,907,401 38,792,291 19,905,569

0-18 years 78,668,801 | 25.6 9,872,723 | 26.7 4,252,850 | 22.8 77,827,101 | 24.4 9,678,170 | 24.9 4,290,642 | 21.6
19-25 years 30,200,314 | 9.8 3,853,022 | 10.4 1,716,027 | 9.2 31,767,407 | 10.0 4,063,772 | 10.5 1,818,949 | 91
26—-34 years 36,518,740 | 11.9 4,730,660 | 12.8 2,028,143 | 10.9 39,035,791 | 12.2 5,123,045 | 13.2 2,263,011 | 11.4
35-44 years 41,487,811 | 13.5 5,214,338 | 14.1 2,460,117 | 13.2 40,534,422 | 12.7 5,176,950 | 13.3 2,427,515 | 12.2
45-54 years 44,867,088 | 14.6 5,220,443 | 141 2,715,193 | 14.6 43,464,825 | 13.6 5,243,365 | 13.5 2,739,674 | 13.8
55-64 years 35,405,600 | 11.5 3,905,550 | 10.6 2,274,599 | 12.2 40,076,125 | 12.6 4,520,695 | 11.7 2,574,733 | 12.9
Age 65+ 39,623,175 | 12.9 4,164,493 | 11.3 3,205,715 | 17.2 46,201,730 | 14.5 4,986,294 | 12.9 3,791,045 | 19.0
White 199,993,079 | 65.2 | 15,538,954  42.0 | 11,060,801 | 59.3 | 201,025,357 | 63.0 | 15,432,084 | 39.8 | 11,260,915 | 56.6
Black 39,104,815 | 12.7 2,355,669 | 6.4 2,917,176 | 15.6 41,322,154 | 13.0 2,420,088 | 6.2 3,194,110 | 16.0
Asian 15,793,995 | 5.1 5,097,609 | 13.8 496,184 | 2.7 18,498,178 | 5.8 5,757,924 | 14.8 593,219 | 3.0
American Indian 2,552,151 | 0.8 209,130 | 0.6 54,176 | 0.3 2,666,544 | 0.8 209,888 | 0.5 57,947 0.3
Hispanics all races 49,327,489 | 16.1 | 13,759,867 | 37.2 4,124,307 | 22.1 55,395,168 | 17.4 | 14,972,307 | 38.6 4,799,378 | 24.1

United States Department of Health and Human Services (US DHHS), Centers for Disease Control and Prevention (CDC), National Center for Health
Statistics (NCHS), Bridged-Race Population Estimates, United States July 1st resident population by state, county, age, sex, bridged-race, and Hispanic
origin. Compiled from 1990—1999 bridged-race intercensal population estimates (released by NCHS on 7/26/2004); revised bridged-race 2000—2009
intercensal population estimates (released by NCHS on 10/26/2012); and bridged-race Vintage 2015 (2010-2015) postcensal population estimates
(released by NCHS on 6/28/2016). Available on CDC WONDER Online Database. Accessed at http://wonder.cdc.gov/bridged-race-v2015.html on Aug 5,
2016

https://doi.org/10.1371/journal.pone.0182346.t001
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California was 36,961,229 in 2009 and 38,792,291 in 2014 (4.95% increased) and the popula-
tion of Florida was 18,652,644 in 2009 and 19,905,569 in 2014 (6.72% increased) (Table 1). Cal-
ifornia and Florida represented 12.05% and 6.08% of the US population in 2009 and 12.16%
and 6.24% of the US population in 2014, respectively. There are significant differences in age,
race and ethnicity between the two states. Florida has a higher proportion of people aged 65
years of age and older. In 2009, 17.19% of Florida’s population was aged > 65 years of age and
older, compared to 11.46% of the California population and 12.92% of the US population. An
increased proportion of all populations were 65 and older in 2014: 19.05% in Florida, 12.85%
in California, and 14.49% in the US. In 2009 and 2014, Hispanics comprised 37.2% and 38.6%
of California’s total population, compared with 22.2% and 24.1% of Florida’s population and
16.1% and 17.4% of the US population, respectively. In 2009 and 2014, Black individuals com-
prised 16.8% and 17.3% of the Florida population, compared with only 7.3% and 7.2% of the
California population and 13.5% and 13.9% of the US population, respectively.

ED utilization

Prior to Medicaid expansion, Medicaid patient ED visits in California increased from 8.4 per
100 residents in 2009 to 9.4 per 100 residents in 2013 (11.9% increase over 5 years). Over the
same period of time, Medicaid patient ED visits in Florida increased from 10.7 to 14.1 per 100
residents (31.8% increase over 5 years, S1 Table, Fig 1B). The increase in Medicaid ED visits in
California in 2014 was significantly greater than predicted based on linear regression analysis
0f 2009-2013 data (Fig 2A), with the actual rates being 32.2% higher than predicted
(p<0.0001). In contrast, Florida Medicaid ED visit rates in 2014 closely followed those pre-
dicted from 2009-2013 data (Fig 2B). After Medicaid expansion in 2014, California Medicaid
patient ED visits increased to 12.5 per 100 residents—a 33% increase in the rate of Medicaid
patient ED visits (S1 Table, Fig 1A) over a single year. From 2013 to 2014, a 25% decrease in
self-pay patient visits was also observed in California (S1 Table, Fig 1A). In contrast, in Florida,
only a 5.7% increase in Medicaid patient ED visits was noted between 2013 and 2014, with a
5.1% decrease in rate of self-pay patient visits and an 11.7% increase in the rate of private
insurance patient visits in 2014 relative to 2013 (S1 Table, Fig 1B).

The total number of ED visits in California increased from 31.6 per 100 residents in 2009 to
33.1 per 100 residents in 2013 and further increased to 34.5 per 100 residents in 2014. Overall
ED visits increased by 4.2% in California from 2013 to 2014, compared to an average increase
of around 2% over the previous 3 years. (S1 Table, Fig 1A and 1B).

Hospitalizations

In the five years preceding Medicaid expansion, Medicaid hospitalizations in California
decreased from 2.8 per 100 residents in 2009 to 2.6 per 100 residents in 2013 (Fig 3A and 3B,
S1 Table). From 2013 to 2014, overall hospitalizations remained stable (9.9 per 100 in 2013
and 9.8 per 100 in 2014), but California hospitalization trends by payer demonstrated a 15.4%
increase in the rate of inpatient stays for Medicaid patients and a 25% decline in the rate of
self-pay hospitalizations (Fig 3A and 3B, S1 Table). Hospitalizations in Florida increased from
2.7 to 2.9 per 100 residents from 2009-2013 and remained stable at 2.9 per 100 residents from
2013 to 2014. Trends for other payers, including Medicare, private insurance and self-pay
remained stable from 2013-2014 in Florida (S1 Table).

Admissions from the ED

From 2009 to 2013, the rate of admissions from the ED decreased from 16.5 to 15.7 per 100
residents in California. A decrease in ED admissions rate from 20.3 (in 2009) to 19.3 per 100
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https://doi.org/10.1371/journal.pone.0182346.9001

residents (in 2013) was also observed in Florida. In 2014, the rate of admissions from the ED
dropped in both California and Florida, to 14.9 and 18.9 per 100 residents, respectively. This
reflects a sharper 5.4% decrease in ED admissions in California, and a 2.1% decrease in ED
admissions in Florida (Fig 3A, S2 Table).

Most common diagnostic categories

In addition to rates of ED visits and hospitalizations, we evaluated the most common present-
ing diagnoses for ED visits and hospitalizations for California and Florida in the five years
before and one year after Medicaid expansion. S3 Table lists the top 10 most common Clinical
Classification Software (CCS) categories by state and by year for both ED visits and hospitali-
zations. Incidence per 1,000 state residents is listed parenthetically. These CCS categories
remained consistent from 2009-2014 for each state, with respiratory infections, heart disease,
and sprains and strains among the top 10 conditions in each year in both states. (53 Table)
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Discussion

Emergency departments are often viewed as a safety net for medically underserved patients
with limited access to primary care. Adults with Medicaid insurance and patients without
health insurance are high ED utilizers [8]. It was hoped that full implementation of the ACA in
January, 2014 would provide insurance coverage to the uninsured (primarily through Medic-
aid expansion) and thus allow improved access to primary care physicians, thereby decreasing
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the demand for ED services, at least for primary care treatable conditions. However, many
hypothesized that, despite the expansion of insurance coverage with the ACA, inadequate
access to primary care for the newly insured (attributable to higher demand for care) com-
bined with a reduction in financial barriers to using the ED, might actually increase demand
for ED services [15, 16]. Although few data are available to support this hypothesis, an initial
survey of over 2,000 ED physicians conducted by the American College of Emergency Physi-
cians indicated that 75% believe that ED visits have increased since implementation of the
ACA [17].In 2008, Oregon’s Medicaid program underwent what has been considered a ran-
domized controlled trial of Medicaid expansion [18, 19]. While individuals with new Medicaid
coverage in Oregon reported superior access to primary care, overall healthcare spending
increased by approximately $1000 per patient annually, and Medicaid patients were found to
use the ED 40% more frequently than other adult populations [18, 19]. Other studies have
found that Medicaid patients, rather than the uninsured, account for the largest proportion of
patients using EDs for non-urgent conditions [20]. These non-urgent ED visits are rarely pre-
ceded by a visit to a primary care provider [20]. On the other hand, a study of the 2010 ACA
dependent coverage expansion provision, which allowed adults under 26 to retain insurance
coverage under their parent’s insurance plan, noted a 0.5% decrease in the number of ED visits
per 1,000 people in young adults aged 19 to 25 years, compared to 26-31 year-old adults unaf-
fected by the provision [21].

We compared ED utilization in two states, one that implemented Medicaid expansion (Cal-
ifornia) and the other that opted out of this provision (Florida), using data from five years
before and one year after Medicaid expansion to analyze trends over time. In the five years
prior to Medicaid expansion, Medicaid patient ED visits in California increased by 11.9%,
potentially associated with implementation of California’s Low Income Health Plan, a Medic-
aid-like plan which was implemented on a rolling county-by-county basis from November,
2010 to December, 2013 and ended in January, 2014 at which time enrollees in this plan were
rolled into California’s Medicaid expansion program. As a frame of reference, following Med-
icaid expansion in California, 3.4 million individuals gained Medicaid coverage in 2014, com-
pared with just 624,115 individuals who transitioned from the Low Income Health Plan to
Medicaid in January, 2014 [3, 4].

In the five years prior to Medicaid expansion, Medicaid patient ED visits in Florida
increased by 31.8%. Our data indicate small changes in overall ED visits with Medicaid expan-
sion, but demonstrate a dramatic shift in the payer mix for these ED visits. Medicaid expansion
resulted in a 33% increase in Medicaid patient ED visits and a corresponding sharp decline
(25%) in self-pay patient visits in California. Over the same time period, in Florida, a non-
expansion state, there was a small (5.7%) overall increase in Medicaid patient visits, correlating
with the small increase in Medicaid enrollment from 2013 to 2014,[22] similar to the trend in
preceding years. These shifts in the California payer profile are consistent with the expansion
of Medicaid and the resultant coverage of previously uninsured and self-pay individuals as
well as those previously enrolled in the Low Income Health Plan. The stability of overall ED
visits may be attributable to a payer shift between two high ED utilization populations as unin-
sured individuals obtain Medicaid insurance. Overall hospitalization rates are similarly stable
after Medicaid expansion in California, with a slight increase in total hospitalization rates in
Florida over the same time period. Trends in payer mix for hospitalizations mirror those for
ED utilization, but the overall increase in Medicaid patient hospitalizations in California after
Medicaid expansion is lower, with a corresponding decline in self-pay and private insurance
hospitalizations.

We show that the percentage of patients hospitalized after ED visits has been decreasing
steadily over the past 5 years in California and Florida. An overall 5.4% decrease in the rate of
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ED visits resulting in hospitalization was noted in California after Medicaid expansion, while a
smaller 2.1% decrease in ED visits resulting in hospitalizations was evident in Florida over

the same time period. The stably higher percentage of patients hospitalized after ED visits in
Florida is probably a consequence of its older population, many of whom may have multiple
co-morbidities. Presenting diagnoses for ED visits did not significantly change over time

(S3 Table). Prior to Medicaid expansion, there was speculation that ED visits for non-emergent
conditions might increase significantly due to the relative lack of primary care access, given
the sudden inundation of the healthcare system with a large number of newly insured Medic-
aid and other insured patients. If such a trend for increasingly non-emergent presentations to
the ED had been seen, it might indicate that prior insurance coverage was inadequate and that
previously uninsured individuals who now had insurance were seeking medical attention in
the ED for lower acuity symptoms. Scrutiny of the top 10 conditions prompting ED visits

(S3 Table) reveals no change in the top 10 conditions for which patients present to the ED
after Medicaid expansion. However, the five-year trend of same-institution hospitalizations in
California is notable for a more dramatic decline in the rate of admission from the ED after
Medicaid expansion than would be projected, based on the rate of admission decrease over the
5 years preceding Medicaid expansion. This greater than expected decline in admission rates
suggests that ED use for lower acuity conditions that do not fall within the list of top 10 ED
diagnoses may have increased following Medicaid expansion.

The Medicaid population evaluated here includes both Medicaid fee-for-service (FFS) and
Medicaid Managed Care patients. It would be of interest to understand the independent trends
of these two Medicaid populations and how they may differ. Medicaid Managed Care involves
a centralized care setting with managed care principles to minimize cost and optimize access
and quality of care [23]. ED visits for patients with Medicaid Managed Care may then be more
amenable to incentives to enhance primary care management of non-urgent conditions and
decrease ED visits in the longer term [23]. However, it is also possible that barriers to accessing
medical care under Medicaid Managed Care may result in an increase in ED visits and pre-
ventable hospitalizations [24].

A limitation of this study is that although we evaluated trends over five years before Medic-
aid expansion, we had only a single year’s data following Medicaid expansion. However, this
transition year is particularly worthy of study, as it may help identify and highlight trends and
bottlenecks that must be addressed to optimize future achievement of the stated goals of the
ACA. Medicaid patients often encounter difficulty in finding primary care physicians who will
accept their coverage, as Medicaid reimbursement rates are lower than Medicare reimburse-
ment rates [25]. Medicaid pays only approximately 56% and Medicare 80%, of what private
insurers typically pay. In anticipation of this issue, Medicaid reimbursement rates were feder-
ally funded to match Medicare reimbursement rates for a defined set of primary care-related
services over 2013 and 2014, in an effort to enhance access to primary care for the new and
growing number of Medicaid enrollees [26]. This ACA initiative improved primary care access
as measured by appointment availability for Medicaid patients,[27] which might explain the
overall stability of ED visit rates in California after Medicaid expansion. The reimbursement
increase was transient and expired at the end of 2014 in most states including California [26].
It will be of great interest to determine the impact of withdrawal of this rate increase and the
estimated 42.8% reduction in Medicaid reimbursement on primary care access and ED visits
over subsequent years [28]. Whereas primary care physicians may continue to see Medicaid
patients who have established care with their practices even though reimbursements decline, it
is also possible that access to primary care may again diminish with a consequent increase in
ED visits for Medicaid patients. The impact of withdrawal of the reimbursement rate increase
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can be evaluated as some states opted to use state funds to continue to support the Medicaid
reimbursement increase in 2015, whereas several did not [29].

Studying the impact of ACA on health care utilization is challenging, because the process is
not a randomized, controlled study. Other cost analyses have noted that slowing of the increase
in health care costs may be attributable to the recent economic recession rather than Medicaid
expansion [6]. Expensive therapeutic advances in health care may further modulate health care
costs [6]. These variables prevent direct attribution of any changes in health care cost to Med-
icaid expansion and also, to a lesser extent, impacts our analysis of ED utilization and hospital-
izations, as health care utilization may be modulated by economic downturns. Our analysis of
the six-year trend in ED and hospital utilization provides longitudinal support and a context
for interpreting changes that followed Medicaid expansion.

In summary, our study has demonstrated a significant shift in payer for ED visits and hospi-
talizations after Medicaid expansion in California. There were notably fewer self-pay and sig-
nificantly more Medicaid patient admissions and ED visits after Medicaid expansion in
California, with relatively stable overall ED and hospital utilization. This is consistent with a
shift in the burden of reimbursement from patients and hospitals to the government. The sta-
bility of ED utilization and analyses of top diagnoses indicate that individuals with newly
obtained Medicaid insurance coverage utilize the ED for conditions of similar seriousness as
those who are self-pay or uninsured. If financial barriers had previously prevented uninsured
patients with significant illness from seeking medical care, one would expect a dramatic
increase in ED visits and hospitalizations when these individuals obtained Medicaid coverage.
We found no evidence of such a trend, indicating either that health care access was sufficient
prior to Medicaid expansion or that the temporary increase in Medicaid reimbursement rates
have buffered the impact of Medicaid expansion on ED utilization.

Supporting information

S1 Table. Emergency department visits and hospitalizations per 100 state residents by
state and by payer. B (bottom): total emergency department visits and hospitalizations by
state and by payer.

(DOCX)

S2 Table. Rate of hospitalization per 100 emergency department visits by state and by
payer. Characteristics of California, Florida and the United States in 2009 and 2014.
(DOCX)

$3 Table. Emergency department visits and hospitalizations sorted by the top 10 most
common Clinical Classification Software (CCS) level-2 categories by state and by year.
Incidence per 1,000 state residents is listed in parentheses.

(DOCX)

Author Contributions

Conceptualization: Monique T. Barakat, Alka Mithal, Amrita Sehgal, Subhas Banerjee, Gur-
kirpal Singh.

Data curation: Aditi Mithal, Alka Mithal.

Formal analysis: Aditi Mithal, Robert J. Huang, Gurkirpal Singh.
Investigation: Monique T. Barakat, Gurkirpal Singh.
Methodology: Amrita Sehgal.

PLOS ONE | https://doi.org/10.1371/journal.pone.0182346  August 3, 2017 10/12


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0182346.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0182346.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0182346.s003
https://doi.org/10.1371/journal.pone.0182346

@° PLOS | ONE

Affordable Care Act and healthcare delivery

Project administration: Alka Mithal.

Resources: Gurkirpal Singh.

Software: Aditi Mithal, Gurkirpal Singh.

Supervision: Alka Mithal, Subhas Banerjee.
Validation: Aditi Mithal.

Writing - original draft: Robert J. Huang, Gurkirpal Singh.

Writing - review & editing: Monique T. Barakat, Alka Mithal, Amrita Sehgal, Subhas Bane-

rjee, Gurkirpal Singh.

References

1.

10.
1.

12

13.

14.

15.

16.

17.
18.

19.

20.

Obama B. United States Health Care Reform: Progress to Date and Next Steps. JAMA. 2016; 316(5):
525-32. https://doi.org/10.1001/jama.2016.9797 PMID: 27400401.

R. Garfield and K. Young AWRUatEoMP, Calif.: Henry J. Kaiser Family Foundation, 2015.

DHCS. Characteristics of the Medi-Cal population as captured by the Medi-Cal Eligibility Data System.
DHCS. 2016.

Healthinsurance.org. California and the ACA’s Medicaid Expansion. 2016.

Bauchner H. The Affordable Care Act and the Future of US Health Care. JAMA. 2016; 316(5):492—-3.
https://doi.org/10.1001/jama.2016.9872 PMID: 27399990.

Butler SM. The Future of the Affordable Care Act: Reassessment and Revision. JAMA. 2016; 316(5):
495-7. https://doi.org/10.1001/jama.2016.9881 PMID: 27400269.

Skinner J, Chandra A. The Past and Future of the Affordable Care Act. JAMA. 2016; 316(5):497-9.
https://doi.org/10.1001/jama.2016.10158 PMID: 27400390.

Tang N, Stein J, Hsia RY, Maselli JH, Gonzales R. Trends and characteristics of US emergency depart-

ment visits, 1997-2007. JAMA. 2010; 304(6):664—70. https://doi.org/10.1001/jama.2010.1112 PMID:
20699458.

Garcia TC B A, Bush MA. Emergency department visitors, Brief. avwuteriND, 2010;( 38):1-8.
McConville S LHEdciCw, Profiles. uiawCCPTa, http://-PPloCw, Accessed wpocpcCSp, January 26.

Healthcare Cost and Utilization Project Databases Rockville, MD: Agency for Healthcare Research and
Quality; 2009-2014 [June 1, 2016]. https://www.hcup-us.ahrqg.gov/databases.jsp.

Public Use Files Data Sets Sacramento, CA: State of California, Office of Statewide Health Planning
and Development; 2012-2014 [June 1, 2016]. http://www.oshpd.ca.gov/.

Clinical Classifications Software (CCS) for ICD-9-CM Rockville, MD: Agency for Healthcare Research
and Quality; 2015 [June 1, 2016]. https://www.hcup-us.ahrg.gov/toolssoftware/ccs/ccs.jsp#download.

United States Department of Health and Human Services (US DHHS) CfDCaPC, National Center for
Health Statistics (NCHS), Bridged-Race Population Estimates, United States July 1st resident popula-
tion estimates (released by NCHS on 7/26/2004); revised bridged-race 2000-2009 intercensal popula-
tion estimates (released by NCHS on 7/26/2004). Available on CDC WONDER Online Database.
Accessed at http://wonder.cdc.gov/bridged-race-v2015.html on Aug 9, 2016.

Chen C, Scheffler G, Chandra A. Massachusetts’ health care reform and emergency department utiliza-
tion. N Engl J Med. 2011; 365(12):e25. https://doi.org/10.1056/NEJMp1109273 PMID: 21899444,

Smulowitz PB OMJ, Yang X, Landon BE. Increased use of, Massachusetts tedahcri, [published online
March 20 AEM.

ACEP poll 5/2015 fcdp.

Taubman SL, Allen HL, Wright BJ, Baicker K, Finkelstein AN. Medicaid increases emergency-depart-
ment use: evidence from Oregon’s Health Insurance Experiment. Science. 2014; 343(6168):263-8.
https://doi.org/10.1126/science.1246183 PMID: 24385603.

Finkelstein A, Taubman S, Wright B, Bernstein M, Gruber J, Newhouse JP, et al. The Oregon Health
Insurance Experiment: Evidence from the First Year. Q J Econ. 2012; 127(3):1057-106. PMID:
23293397.

Weisz D, Gusmano MK, Wong G, Trombley J. Emergency department use: a reflection of poor primary
care access? Am J Manag Care. 2015; 21(2):e152-60. PMID: 25880489.

PLOS ONE | https://doi.org/10.1371/journal.pone.0182346  August 3, 2017 11/12


https://doi.org/10.1001/jama.2016.9797
http://www.ncbi.nlm.nih.gov/pubmed/27400401
https://doi.org/10.1001/jama.2016.9872
http://www.ncbi.nlm.nih.gov/pubmed/27399990
https://doi.org/10.1001/jama.2016.9881
http://www.ncbi.nlm.nih.gov/pubmed/27400269
https://doi.org/10.1001/jama.2016.10158
http://www.ncbi.nlm.nih.gov/pubmed/27400390
https://doi.org/10.1001/jama.2010.1112
http://www.ncbi.nlm.nih.gov/pubmed/20699458
http://-PPIoCw
https://www.hcup-us.ahrq.gov/databases.jsp
http://www.oshpd.ca.gov/
https://www.hcup-us.ahrq.gov/toolssoftware/ccs/ccs.jsp#download
http://wonder.cdc.gov/bridged-race-v2015.html
https://doi.org/10.1056/NEJMp1109273
http://www.ncbi.nlm.nih.gov/pubmed/21899444
https://doi.org/10.1126/science.1246183
http://www.ncbi.nlm.nih.gov/pubmed/24385603
http://www.ncbi.nlm.nih.gov/pubmed/23293397
http://www.ncbi.nlm.nih.gov/pubmed/25880489
https://doi.org/10.1371/journal.pone.0182346

@° PLOS | ONE

Affordable Care Act and healthcare delivery

21.

22,

23.

24,

25.

26.
27.

28.

29.

Hernandez-Boussard T, Morrison D, Goldstein BA, Hsia RY. Relationship of Affordable Care Act Imple-
mentation to Emergency Department Utilization Among Young Adults. Ann Emerg Med. 2016; 67(6):
714-20 e1. https://doi.org/10.1016/j.annemergmed.2015.11.034 PMID: 26778281

Florida Department of Public Health, Florida Legislature’s Office of Economic and Demographic
Research. 2016.

Keast SL, Skrepnek G, Nesser N. State Medicaid Programs Bring Managed Care Tenets to Fee for Ser-
vice. J Manag Care Spec Pharm. 2016; 22(2):145-8. https://doi.org/10.18553/jmcp.2016.15050 PMID:
27015258.

Park Ja Keon-Hyung L. The association between managed care enroliments and potentially prevent-
able hospitalization among adult Medicaid recipients in Florida. BMC Health Services Research. 2014;
14(247):1-12.

Brunt CS, Jensen GA. Payment generosity and physician acceptance of Medicare and Medicaid
patients. Int J Health Care Finance Econ. 2014; 14(4):289-310. https://doi.org/10.1007/s10754-014-
9152-y PMID: 25005072.

Zamosky L. Will Medicaid parity be extended? Med Econ. 2014; 91(23):49-50, 2—-3. PMID: 26510261.

Polsky D, Richards M, Basseyn S, Wissoker D, Kenney GM, Zuckerman S, et al. Appointment availabil-
ity after increases in Medicaid payments for primary care. N Engl J Med. 2015; 372(6):537—45. https://
doi.org/10.1056/NEJMsa 1413299 PMID: 25607243.

Zuckerman S, Skopec, L, McCormack, K. Reversing the Medicaid Fee Bump: How Much Could Medic-
aid Physician Fees for Primary Care Fall in 2015? Health Policy Center Brief. 2014;December.

Snyder L PJ, Rudowitz R. The ACA primary care in- crease: state plans for SFY 2015. Washington, DC:
Kaiser Family Foundation,. 2014;(http:/kff.org/medicaid/perspective/the-aca-primary-care-increase-
state-plans-for-sfy-2015)

PLOS ONE | https://doi.org/10.1371/journal.pone.0182346  August 3, 2017 12/12


https://doi.org/10.1016/j.annemergmed.2015.11.034
http://www.ncbi.nlm.nih.gov/pubmed/26778281
https://doi.org/10.18553/jmcp.2016.15050
http://www.ncbi.nlm.nih.gov/pubmed/27015253
https://doi.org/10.1007/s10754-014-9152-y
https://doi.org/10.1007/s10754-014-9152-y
http://www.ncbi.nlm.nih.gov/pubmed/25005072
http://www.ncbi.nlm.nih.gov/pubmed/26510261
https://doi.org/10.1056/NEJMsa1413299
https://doi.org/10.1056/NEJMsa1413299
http://www.ncbi.nlm.nih.gov/pubmed/25607243
http://kff.org/medicaid/perspective/the-aca-primary-care-increase-state-plans-for-sfy-2015
http://kff.org/medicaid/perspective/the-aca-primary-care-increase-state-plans-for-sfy-2015
https://doi.org/10.1371/journal.pone.0182346

