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a b s t r a c t

Background: We aim to understand how Medicaid expansion under the ACA has affected utilization of
surgical services.
Methods: The State Inpatient Databases were used to compare utilization of a broad array of surgical
procedures among nonelderly adults (aged 19e64 years) in a multistate population that experienced
ACA-related Medicaid expansion to one that did not. We performed a difference-in-differences (DID)
analysis to determine the effect of Medicaid expansion on utilization of surgical services from 2012 to
2014.
Results: There were 259,061 cases identified in the Medicaid expansion population and 261,269 in the
control population. In the expansion group, there was a smaller decrease in utilization - by a margin of
21.68 cases per 100,000 individuals (p < 0.001). Percent of surgical patients covered by Medicaid
increased among the expansion group from 12.00% to 15.48% (DID ¼ 3.93%; p < 0.001).
Conclusions: Year one of Medicaid expansion under the ACA was associated with a modest but statis-
tically significant difference in utilization of surgical services as well as an increase in percent of surgery
patients covered by Medicaid.

© 2019 Elsevier Inc. All rights reserved.
Introduction

One of the primary mechanisms for improving health care ac-
cess in the Patient Protection and Affordable Care Act of 2010 (ACA)
involves expansion of Medicaid coverage to all adults 18e64 years
of age whose income falls below 138% of the federal poverty limit.1

The impact of this provision, however, is limited by a 2012 Supreme
Court decision which gave state legislatures discretionary power to
determine whether to expand Medicaid in their respective state.2

To date, 32 states as well as the District of Columbia have opted
to do so, with increased Medicaid eligibility implemented in most
jurisdictions by January 2014.3 Early data suggest that the ACA may
spital, 45 Francis St, ASB II-3,

inh).
indeed have led to improved access to care among low-income
adults, such as having a personal physician or ability to afford
needed care, though details of its effect on utilization of health care
services remain largely unknown.4e6

Because the ACA seeks to lower systemic costs by improving
access to timely care, a crucial question becomes whether
expanding coveragewill drive individuals to seek out care that may
have been previously neglected. This question is relevant not only
to health outcomes for patients, but also for understanding po-
tential stresses on the provider side due to influx of new partici-
pants into the system. Furthermore, recognizing changes in
composition of payer status following Medicaid expansion is
important to both providers and policymakers alike.

Answering these questions regarding utilization are particu-
larly relevant with respect to resource-intensive encounters such
as inpatient surgical episodes. Previous studies have suggested
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that while rates of elective procedures such as hernia repair or
transurethral prostate resection may be influenced by increased
insurance coverage, more pressing surgeries such as oncologic
procedures or appendectomies may not be as sensitive to such
changes.7e12 In the current study, we utilize a state-specific,
population-based database to compare the effect of ACA-related
Medicaid expansion on insurance coverage and thereafter
determine whether utilization of surgical procedures has been
differentially affected by Medicaid expansion in states partici-
pating in that component of the ACA. We hypothesized that
Medicaid expansion would be associated with a higher degree of
Medicaid coverage amongst surgery patients, and additionally
that surgical utilization would have increased in response to
Medicaid expansion.

Methods

Data

Data from the State Inpatient Databases (SID) were abstracted
between January 1, 2012 and December 31, 2014. The SID in-
cludes inpatient discharge data collected via federalestate part-
nerships as part of the Healthcare Cost and Utilization Project of
the Agency for Healthcare Research and Quality (AHRQ). Because
we used publicly available deidentified data, this analysis was
exempt from review by the Partners HealthCare Institutional
Review Board.

Study population

The study population included patients aged 19e64 years
who underwent procedures listed in Appendix Table 1. These
procedures were classified as either “discretionary” or “nondis-
cretionary.” Discretionary procedures were those for which there
could be a larger degree of patient or provider variation with
respect to medical management alternatives, procedure neces-
sity, or timing. On the basis of prior studies and clinical judg-
ment, that group was defined to include transurethral resection
of the prostate, inguinal hernia repair, back surgery, knee
replacement, and hip replacement.7,9,10,13 A nondiscretionary
comparative group included surgeries that could be perceived as
more clinically urgent and therefore less sensitive to insurance or
preference. Specifically, this included oncologic procedures, hip
fracture repair, acute appendectomy, and major cardiovascular
procedures.

For the basis of our primary comparison, expansion and non-
expansion states were identified (Appendix Table 2). Expansion
states were defined as those that implemented ACA-associated
Medicaid expansion by January 2014 (cases). Non-expansion
states were defined as those that did not implement by this time
(controls). We selected New York, New Jersey, and Colorado as
three expansion states with accessible SID data during the time-
frame of interest and deemed this our expansion group. Florida,
North Carolina, and Wisconsin were selected as a non-expansion
comparison group. At the time of our analysis, these states repre-
sented the most populous comparably sized state pairs with
available SID data for the period of interest. In a manner similar to
this, multiple prior studies of healthcare outcomes or trends have
been conducted using state-based data sourced from the SID.14e16

Outcome measures and covariates

Patient characteristics included age, race, sex, type of resi-
dence (urban vs. rural), median household income, and insurance
status. Median household income and percent below federal
poverty level were assessed from linked county-level data. In-
dividuals associated with counties that fell below the 25th in-
come percentile were classified as “low income”; those in
counties above the 75th percentile were classified with “high
income.” Those residing in counties between the 25th and 75th
percentiles were termed “intermediate income.” Insurance status
was defined as Medicare, Medicaid, private, uninsured, or other.

The AHRQ defines measures of access to care to include having
health insurance, having a usual source of care, not encountering
difficulties when seeking care, and receiving care as soon as wan-
ted.17 In the context of this study focusing on surgical care, we
assessed access through the following metrics: 1) change in rate of
Medicaid coverage in the time period following coverage expansion
relative to prior; 2) change in utilization of surgical services, as
assessed through the lens of selected index cases following
Medicaid expansion; and 3) differences in payer composition in
those undergoing the aforementioned surgeries in the post-
expansion period relative to pre-expansion.

To facilitate investigation of the outcomes mentioned above,
we calculated the number of cases performed for each respective
surgical procedure within the control and expansion state
groupings both before and after the expansion cutoff (January
2014). Given the progressive enrollment in insurance plans dur-
ing the months preceding January 2014, we deemed 2013 to be a
washout period in our analysis and compared 2012 to 2014.
Statistical analyses

Baseline patient characteristics were derived for all surgical
procedures of interest, stratified according to expansion and non-
expansion states. Unadjusted rates of surgical utilization and
Medicaid coverage were calculated in both states before and after
the expansion. Moreover, to determine the effect of implementa-
tion of Medicaid expansion on surgical utilization and variation in
Medicaid coverage, we used a quasi-experimental study design
known as difference-in-differences (DID) analysis.18 This statistical
approach is often used to assess the impact of policy changes and,
in short, compares an exposure group that has experienced a policy
change to one that has not e both before and after the policy
implementation of interest. In this manner, the background
changes in outcomes are theoretically subtracted out. Here, we
compared the difference in surgical utilization and Medicaid
coverage in the Medicaid expansion group before and after the
2014 implementation of Medicaid expansion to that of a contem-
poraneous control group of a non-Medicaid expansion population
during the same periods. We conducted the DID analysis by fitting
generalized linear regression models for discretionary and
nondiscretionary procedures as well as each procedure separately.
For evaluation of surgical utilization, the dependent variable was
the total number of procedures in each group per quarter per
100,000 individuals residing in the respective group of states,
which was multiplied by 4 to represent the total number of annual
procedures. For the assessment of Medicaid coverage, the depen-
dent variable was proportion of Medicaid coverage. The models
were adjusted for patient characteristics. We also included an
interaction term for the group and expansion status (before vs.
after), the coefficient of which was the DID estimator. In addition, a
subgroup analysis was performed to assess the effect of Medicaid
expansion in varying county-specific income groups using a sepa-
rate DID analysis. In particular, we defined the counites in the top
quartile of median household income as “high” income, those in the
bottom quartile as “low,” and all others as “intermediate.” All an-
alyses were performed using SAS 9.4 Software. The significance
level for all analyses was set at p < 0.05.
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Results

We identified a total of 259,061 cases in the Medicaid expansion
population and 261,269 cases in our control population who un-
derwent the defined procedures from January 1, 2012, through
December 31, 2014 (with a washout period of January 1, 2013,
through December 31, 2013). Table 1 displays the pre-reform and
post-reform characteristics of each group. With respect to payer
composition, prevalence of Medicaid patients increased among the
expansion group from 12.00% to 15.48% versus 10.24% to 10.16% in
the control group (DID ¼ 3.93%; p < 0.001). Percent of patients
without insurance decreased from 5.01% to 3.00% in the Medicaid
expansion population, compared to a change from 5.81% to 4.73% in
the control group (DID ¼ �0.79%; p < 0.001).

In the Medicaid expansion group, surgical utilization decreased
by 6.00 cases per 100,000 individuals from 2012 to 2014 (Fig. 1).
This was in comparison to a decrease of 28.00 cases in the control
state and corresponded to a DID of 21.68 cases per 100,000
(p < 0.001). Discretionary procedures increased by a rate of 19.61
cases per 100,000 in the expansion group versus a decrease of 7.45
cases per 100,000 among the controls (DID ¼ 25.68; p < 0.001).
Nondiscretionary surgery decreased by a greater margin after
Medicaid expansion (�25.07 cases per 100,000) versus the control
(�21.22 cases per 100,000), resulting in a significant DID
(p < 0.001). Full details of changes in utilization by specific surgical
procedure are shown in Table 2.

There was an association between Medicaid expansion and
percent of surgical patients covered by Medicaid for both discre-
tionary and nondiscretionary procedures (Table 3). For discre-
tionary surgery in particular, the Medicaid expansion population
saw percent of Medicaid patients increase from 9.26% to 12.63%
compared to 8.65% to 8.61% among controls (DID ¼ 3.63%;
p < 0.001). Nondiscretionary surgery was associated with an in-
crease in Medicaid coverage following coverage expansion,
increasing from 18.10% to 23.07% among surgery patients in the
Table 1
Demographics of surgery patients before and after Affordable Care Act-related Medicaid

Characteristics Percent of patients

Non-expansion group

Before reform After

Total 136,075 125,1
Age (years)
<50 30.78 26.89
50 - 58 33.00 33.96
>58 36.22 39.15

Race
White 77.40 76.36
Black 12.11 12.65
Hispanic 7.96 8.14
Other 2.53 2.86

Gender
Male 49.45 49.85
Female 50.55 50.15

Residence
Rural 6.60 5.71
Urban 93.40 94.29

Household income
Low 24.56 24.79
Intermediate 52.21 51.75
High 23.22 23.46

Insurance
Medicaid 10.24 10.16
Medicare 14.27 14.65
Private insurance 60.82 62.71
No insurance 5.81 4.73
Other 8.86 7.75
expansion group; this was in comparison to a change of 14.31% to
14.53% in the non-expansion group (DID ¼ 4.98%; p < 0.001).

Medicaid expansion differentially affected patients on the basis
of county-specific median household income (Fig. 2). Based on in-
come data, the greatest difference in utilization for the overall set of
discretionary and nondiscretionary procedures was among those
counties of intermediate household income, with a DID of 17.25
cases per 100,000 favoring the Medicaid expansion population
(p < 0.001). There was a lesser effect among the high-income
(DID ¼ 2.20 cases per 100,000; p < 0.001) and low-income
counties (DID ¼ 3.27 cases per 100,000; p < 0.001).
Discussion

In this study of the impact of ACA-related Medicaid expansion
on utilization of surgical services, we observed a significantly
different change in utilization across an array of subspecialties
during the first year of policy implementation in a diverse sample
of states that experienced Medicaid expansion compared to a
similarly diverse collection of states that did not. Overall, there was
comparatively higher utilization in the Medicaid expansion popu-
lation by a margin of 21.68 cases per 100,000 individuals for the
group of surgical procedures analyzed here. This was driven by
increased utilization of discretionary surgery. There was a decrease
in non-discretionary surgery in both populations, although the
magnitude of decrease was, in fact, less among the controls. The
proportion of surgery patients with Medicaid coverage increased
from 12.00% to 15.48% after Medicaid expansion, while staying
essentially stable in the non-expansion group. The level of unin-
sured in both expansion and control populations decreased during
the study period, though this decrease was greater in the control
group.

Our results are similar to observed changes in surgical utiliza-
tion following pre-ACA Medicaid expansion passed in 2006 in
Massachusetts, where reported rates of discretionary surgery
expansion in control and Medicaid expansion groups, 2012e2014.

Expansion group

reform Before reform After reform

94 134,203 124,858

35.10 30.72
31.92 33.38
32.98 35.90

67.55 69.36
9.66 10.56
10.39 9.47
12.39 10.61

50.03 50.77
49.97 49.23

3.42 2.82
96.58 97.18

22.18 22.01
51.19 51.59
26.63 26.40

12.00 15.48
9.35 9.90
64.11 61.96
5.01 3.00
9.54 9.67



Fig. 1. Changes in surgical utilization by category following Affordable Care Act-related Medicaid expansion in control and Medicaid expansion groups, 2012e2014.
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increased as non-discretionary surgery declined in the immediate
aftermath of coverage expansion.7 This phenomenon may occur
due to patients who truly require non-discretionary surgical ser-
vices being more likely to pursue them regardless of insurance
status, while the decision to proceed with discretionary or elective
procedures may be more sensitive to insurance coverage. Consis-
tent with that notion, 2001 Medicaid expansion in New York was
associated with no significant increase in overall utilization of
surgical cancer care.8 Reduction in non-discretionary surgical ser-
vices following insurance expansionmay be due to increased access
to primary care and other services that lessen demand for critical
surgical interventions through more effective long term manage-
ment of chronic conditions (e.g. longitudinal cardiac care resulting
in early detection of an aortic aneurysm that facilitates medical
management or elective repair over emergent surgery).19

Indeed, in the context of the findings presented here, there is
some evidence of “pent up” demand for primary care and elective
surgical services relative to ACA implementation.6,20,21 Pent up
demand refers to a spike in utilization of certain medical services
after insurance is acquired, which often declines with time as an
individual retains coverage.22e24 Early data from Minnesota illus-
trate this upfront spike in healthcare service consumption, as
predicted probability of office visits among new ACA enrollees
peaked at 28% at initial enrollment and downtrended to 21.6% by
month six.25 Encouragingly, a coincident decrease in ED visits has
occurred among this and other newly insured populations.26 Taken
together, these trends may signify more efficient and appropriate
receipt of care as more patients are seen in the longitudinal rather
Table 2
Change in the rate of individual surgical procedures following Affordable Care Act-relate

Surgical Procedure Surgical utilization rate (per 100,000 individuals

Non-expansion group E

Before reform After reform Net change B

Overall 703.00 675.00 �28.00 6
Discretionary 506.07 498.62 �7.45 4
Knee replacement 151.99 156.16 4.16 1
Inguinal hernia repair 0.11 0.16 0.05 0
Transurethral resection prostate 4.07 2.88 �1.20 4
Hip replacement 128.40 141.66 13.26 1
Back surgery 221.50 197.77 �23.73 2

Non-discretionary 197.37 176.15 �21.22 1
Hip fracture repair 0.32 0.30 �0.02 0
Appendectomy 93.25 73.47 �19.78 1
CABG 68.99 69.65 0.67 5
Radical cystectomy 0.93 0.95 0.01 0
Esophagectomy 0.72 0.64 �0.09 0
Pancreatectomy 1.83 2.03 0.20 1
Colectomy 15.51 15.02 �0.50 1
Lung surgery 9.50 8.67 �0.83 8
Uterine surgery 6.32 5.43 �0.89 9
than acute setting.
Beyond service utilization, it is noteworthy to recognize changes

in payer composition demonstrated here, in particular the
appearance that a proportion of new Medicaid enrollees may have
been previously covered by private insurance plans rather than
having been uninsured. Recognized in prior literature as a “crowd
out effect” resulting from public insurance expansion, a possible
motivation among such enrollees could be lower cost-sharing
associated with Medicaid in comparison to certain private plans -
particularly high deductible or lower quality policies.27e29 This
becomes particularly attractive to patients facing high-cost services
such as surgery and may also explain why the greatest increase in
surgical utilization occurred among intermediate income counties,
given they would likely contain the highest proportion of in-
dividuals transitioning from private insurance to Medicaid. In other
words, increased utilization associated with the crowd out effect
could conceivably be most prominent in the intermediate income
group. While this explanation remains primarily hypothesis-
generating and would need to be explored in subsequent studies,
there has been some evidence of the crowd out phenomenon in
response to ACA. For example, crowd out of private insurance
accounted for 30e40% of the increase in Medicaid coverage
observed in Connecticut.5 Unfortunately, our data do not provide
the granularity necessary to determine the exact proportion of new
Medicaid enrollees who were previously insured, and this infor-
mation is also not yet known at the national level.1 Similarly, we
cannot fully explain why our population did not experience the
decrease in uninsured rates that has been observed nationwide in
d Medicaid expansion in control and Medicaid expansion groups, 2012e2014.

) Difference in differences p-value

xpansion group

efore reform After reform Net change

39.00 633.00 �6.00 21.68 <.0001
41.00 460.62 19.61 25.68 <.0001
24.38 133.84 9.46 4.70 <.0001
.16 0.11 �0.05 �0.10 <.0001
.89 3.89 �0.99 0.22 <.0001
11.10 125.72 14.62 1.01 <.0001
00.48 197.05 �3.42 19.80 <.0001
97.65 172.58 �25.07 �4.00 <.0001
.19 0.15 �0.04 �0.02 <.0001
10.44 85.51 �24.92 �5.19 <.0001
2.36 54.60 2.24 1.46 <.0001
.74 0.69 �0.05 �0.06 <.0001
.54 0.55 0.01 0.10 <.0001
.80 1.83 0.03 �0.16 <.0001
3.30 13.30 0.00 0.45 <.0001
.64 8.74 0.10 0.96 <.0001
.63 7.20 �2.43 �1.54 <.0001



Table 3
Change in percent of Medicaid coverage among surgery patients following Affordable Care Act-related Medicaid expansion in control and Medicaid expansion groups,
2012e2014.

Surgery type Medicaid coverage (%) Difference in differences p-value

Non-expansion group Expansion group

Before reform After reform Net change Before reform After reform Net change

Overall 10.24 10.16 �0.08 12.00 15.48 3.48 3.93 <.0001
Discretionary 8.65 8.61 �0.04 9.26 12.63 3.37 3.63 <.0001
Non-discretionary 14.31 14.53 0.22 18.10 23.07 4.97 4.98 <.0001
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response to the ACA, though we hypothesize there may be a rela-
tively longer lag time before previously uninsured patients reach
the point of undergoing surgery.30

Our study has certain additional limitations. First, utilization
data are considered from six states; as such, findings reported here
may not necessarily be generalizable to the entire country. This
includes an inability to determine if there were significant
procedure-specific trends within certain states that would explain
larger shifts observed in utilization of, for example, back surgery or
radical prostatectomy. We have attempted to minimize the influ-
ence of this limitation by including multiple states in each group.
Second, there is some degree of baseline dissimilarity in our com-
parison states in terms of geography, demographics, uninsured rate,
and physician concentration. Additionally, there was prior non-ACA
relatedMedicaid expansion in New York andWisconsin. Ultimately,
these differences were not deemed significant enough to necessi-
tate exclusion of any states. Third, we were unable to consider
certain clinical factors that may have influenced surgical volume
independent of policy changes. For example, due to the nature of
our database, we were not able to fully account for emergence of
novel therapies competing with transurethral resection of the
prostate, nor werewe able to account for shifts in severity of clinical
presentation for the typical benign prostatic hyperplasia patient.
Fourth, we are unable to discern whether increased discretionary
procedures were clinically appropriate. While increased utilization
of discretionary procedures may be a byproduct of previously
omitted care, it remains possible that newly insured individuals are
receiving low-value or inappropriate discretionary surgery. Fifth,
we utilize an inpatient database for this study; as a result, the
utilization rates here do not account for the totality of procedures in
the outpatient and ambulatory surgery center settings. This
consideration is of particular significance for procedures such as
inguinal hernia repair that are more commonly performed on an
elective, outpatient basis. Sixth, our analysis does not capture sur-
gical utilization trends prior to 2012. Notably, however, percent of
uninsured in expansion and non-expansion states are known to
Fig. 2. Changes in surgical utilization by socioeconomic category following Affordable Care A
have dropped by the same margin from 2010 through 2013, with
significant separation in coverage trends coming only after
Medicaid enrollment was broadened in 2014 in expansion states
alone.31 As such, we believe that our study appropriately captures
the inflection point of interest for this policy implementation.
Furthermore, we attempted to control for pre-ACA surgical utili-
zation trends in that such trends would have hopefully affected
both expansion and non-expansion groups in a relatively similar
manner, thereby leaving Medicaid expansion as the primary vari-
able uniquely affecting our expansion group. Lastly, and perhaps
most importantly, our study only considers the first year post-
Medicaid expansion. More longitudinal and recent data are
needed to better delineate durable effects of the ACA on surgical
trends. Though improved primary care access can prevent avoid-
able surgery, individuals recently introduced to health care services
may also take more than a year (the time frame of our study) to
complete a full workup or medical management cycle that ulti-
mately end with operative intervention. Additionally, while recent
evidence suggests that the ACA has been associated with increased
coverage and more timely care for common surgical conditions,
there may arise some resource limitations as year two of Medicaid
expansion has been associated with low income patients facing
increasedwait times and difficulty securing appointments.32,33 This
illustrates the complex interaction that access to care, primary care
services, and resource constraints will play on surgical utilization
trends going forward.

In conclusion, this analysis of the effect of ACA-related Medicaid
expansion on utilization of surgical services has demonstrated a
modest but statistically positive effect of policy implementation, in
particular with respect to discretionary procedures. There was a
benefit in reduction of uninsured rates amongst our study popu-
lation following expansion, as well as an increased number of in-
dividuals covered by Medicaid. It is conceivable this may have
resulted from certain newly eligible individuals abandoning pre-
viously held low quality private insurance coverage in favor of
Medicaid.
ct-related Medicaid expansion in control and Medicaid expansion groups, 2012e2014.



Appendix Table 1 (continued )

ICD-9-CM Procedure code ICD-9-CM
Diagnosis code
(if applicable)

Reference
(if
applicable)

Radical
cystectomy

57.7, 57.71, 57.79 188, 188.0
e188.9

Esophagectomy 42.4, 42.40, 42.41, 42.42 150, 150.0
e150.9

Ellimoottil
et al.7

Pancreatectomy 52.6, 52.7, 52.51, 52.52, 52.53,
52.49

157, 157.0
e157.9

Ellimoottil
et al.7

Colectomy 45.7, 45.8, 48.5, 48.6, 45.71
e45.83, 48.61- 48.69

153, 154, 153.0
e153.9, 154.0
e154.8

Ellimoottil
et al.7

Lung surgery 32, 32.2e32.5, 32.20-32.59 162, 162.0
e162.9

Ellimoottil
et al.7

Uterine surgery 68.3, 68.9, 68.30-68.79 182, 182.0
e182.8

Ellimoottil
et al.7

Appendix Table 2
Groupings of states by participation in ACA Medicaid expansion

ACA-Related Medicaid Expansion States

1) Alaska *
2) Arizona
3) Arkansas
4) California
5) Colorado
6) Connecticut
7) Delaware
8) District of Columbia
9) Hawaii
10) Idaho *
11) Illinois
12) Indiana *
13) Iowa
14) Kentucky

T.R. McClintock et al. / The American Journal of Surgery 220 (2020) 441e447446
While ours and other early findings related to the ACA indicate
higher Medicaid enrollment and overall reduction in uninsured
rates, longer term data are needed to discernwhether the increased
coverage and access associated with this policy result in better care
rather than simply more care. This involves not only providing
accessible, high quality surgical care but also coordinating with
medical services to better manage potential surgical conditions or
avoid preventable surgery altogether. As such, though the ultimate
effects of the ACA are yet to be seen, enabling more effective and
appropriate surgical utilization continues to hold the potential to
aid further development of value-based health care in the United
States.
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Appendix
Appendix Table 1
ICD-9 Procedure and Diagnosis Codes

ICD-9-CM Procedure code ICD-9-CM
Diagnosis code
(if applicable)

Reference
(if
applicable)

Discretionary
Knee

replacement
81.54, 81.55 Ellimoottil

et al.7

Inguinal hernia
repair

53.0, 53.1, 53.17 Ellimoottil
et al.7

Transurethral
resection
prostate

60.2, 60.29 Ellimoottil
et al.7

Hip
replacement

79.10, 79.15, 79.30, 79.35, 78.55,
81.51, 81.52

(Excluding)
820, 820.3,
820.31,
820.32,
820.8820.9

Ellimoottil
et al.7

Back surgery 03.0, 03.1, 03.2, 03.21, 03.4 03.5,
80.5, 80.50,81.0, 03.01e03.09,
80.50e80.59, 81.00e81.08

Ellimoottil
et al.7

Nondiscretionary
Hip fracture

repair
79.10, 79.15, 79.30, 79.35, 78.55,
81.51, 81.52

820, 820.3,
820.31, 820.32,
820.8820.9

Ellimoottil
et al.7

Appendectomy 47.0, 47.01, 47.09 Ellimoottil
et al.7

CABG 35.10e35.29, 36.10-36.19 Finks
et al.32

15) Louisiana *
16) Maine *
17) Maryland
18) Massachusetts
19) Michigan *
20) Minnesota
21) Montana *
22) Nebraska *
23) Nevada
24) New Hampshire *
25) New Jersey
26) New Mexico
27) New York
28) North Dakota
29) Ohio
30) Oregon
31) Pennsylvania *
32) Rhode Island
33) Utah *
34) Vermont
35) Virginia *
36) Washington
37) West Virginia

ACA-Related Medicaid Non-Expansion States

1) Alabama
2) Florida
3) Georgia
4) Kansas
5) Mississippi
6) Missouri
7) North Carolina
8) Oklahoma
9) South Carolina
10) South Dakota
11) Tennessee



Appendix Table 2 (continued )

ACA-Related Medicaid Expansion States

12) Texas
13) Wisconsin
14) Wyoming

* Expanded after policy implementation date of January 2014 and/or are pending
expansion.
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