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IMPORTANCE Lack of insurance coverage has been associated with delays in seeking care,
more complicated diseases at the time of diagnosis, and decreased likelihood of receiving
optimal surgical care. The Patient Protection and Affordable Care Act’s (ACA) Medicaid
expansion has increased coverage among millions of low-income Americans, but its effect on
care for common surgical conditions remains unknown.

OBJECTIVE To evaluate the association of the ACA’s Medicaid expansion with access to timely
and recommended care for common and serious surgical conditions.

DESIGN, SETTING, AND PARTICIPANTS This quasi-experimental, difference-in-differences
study used hospital administrative data to compare patient-level outcomes in expansion vs
nonexpansion states before (2010-2013) vs after (2014-2015) expansion. A total of 293 529
patients aged 18 to 64 years with appendicitis, cholecystitis, diverticulitis, peripheral artery
disease (PAD), or aortic aneurysm admitted to an academic medical center or affiliated
hospital in 27 Medicaid expansion states and 15 nonexpansion states from January 1, 2010,
through September 31, 2015, were included in the study. Data analysis was performed from
November 1, 2016, to March 3, 2017.

EXPOSURES State adoption of Medicaid expansion.

MAIN OUTCOMES AND MEASURES Presentation with early uncomplicated disease
(diverticulitis without abscess, fistula, or sepsis; nonruptured aortic aneurysm at time of
repair; and PAD without ulcerations or gangrene) and receipt of optimal management
(cholecystectomy for acute cholecystitis, laparoscopic approach for cholecystectomy or
appendectomy, and limb salvage for PAD).

RESULTS Of the 293 529 study patients (128 392 [43.7%] female and 165 137 [56.3%] male),
225 572 had admissions in Medicaid expansion states and 67 957 had admissions in
nonexpansion states. Medicaid expansion was associated with a 7.5–percentage point
decreased probability of patients being uninsured (95% CI, −12.2 to −2.9; P = .002) and an
8.6–percentage point increased probability of having Medicaid (95% CI, 6.1-11.1; P < .001).
Medicaid expansion was associated with a 1.8–percentage point increase in the probability of
early uncomplicated presentation (95% CI, 0.7-2.9; P = .001) and a 2.6–percentage point
increase in the probability of receiving optimal management (95% CI, 0.8-4.4; P = .006).

CONCLUSIONS AND RELEVANCE The ACA’s Medicaid expansion was associated with increased
insurance coverage and improved receipt of timely care for 5 common surgical conditions.
Health care systems and policymakers should be aware of the influence of insurance coverage
expansion (or its repeal) on presentation with and management of surgical disease.
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T he Patient Protection and Affordable Care Act (ACA)
aimed to increase access to health care through ex-
panded insurance coverage. Since enactment, more than

20 million individuals have gained health insurance through
the ACA, with disproportionate coverage in states that ad-
opted Medicaid expansion.1,2 Survey-based studies3-5 have
found the ACA to be associated with self-reported access to pri-
mary care and medications, affordability, and overall health.
However, the clinical effect of coverage expansion on pa-
tients with common and serious surgical conditions remains
unclear.

Uninsured and underinsured patients are significantly more
likely to delay care and present with more complicated disease
for conditions including appendicitis, cholecystitis, diverticu-
litis, aortic aneurysms, and lower extremity peripheral artery
disease (PAD).6-9 Insurance status is also associated with de-
creased probability of receiving optimal care for such diagno-
ses, including a lower likelihood of minimally invasive sur-
gery, a lower likelihood of receiving immediate cholecystectomy
for acute cholecystitis, and a higher likelihood of amputation
for vascular disease.6,7,10-12 The acute onset or deterioration of
these diagnoses provides an ideal setting for studying short-
term changes in presentation and management after population-
wide insurance coverage expansion. As more individuals gain
insurance coverage, one might also expect a greater probabil-
ity of patients presenting earlier and with less severe disease at
the time of diagnosis and in turn receiving more timely and less
morbid management.

The 2006 Massachusetts health reform, a model for the
ACA insurance expansions, was associated with an increased
probability of patients presenting with less complicated sur-
gical disease and a greater likelihood of patients receiving
optimal surgical management after admission.13-15 However,
it is unclear whether the Massachusetts experience is gener-
alizable to the ACA’s Medicaid expansion. Given current
debate on the ACA and reforms to the Medicaid program,
evidence on the effects of these policies is critical. The pri-
mary objective of this study was to analyze changes associ-
ated with the ACA’s Medicaid expansion in access to and
receipt of optimal care for common and serious surgical
conditions.

Methods
Study Design
Our study used a quasi-experimental, difference-in-differences
design to compare patient-level outcomes in Medicaid
expansion vs nonexpansion states before (2010-2013) vs af-
ter (2014-2015) expansion. We also adjusted for potential
time-varying confounders that could bias our estimates and
tested the underlying assumption of the study design,
namely, that in the absence of the Medicaid expansion, our
study outcomes would have had similar trends over time
between expansion and nonexpansion states. This study
was deemed to be exempt from institutional review board
approval by Harvard University because we only examined
deidentified data.

Data Source and Outcomes
Our primary data source was the Vizient (formerly University
HealthSystem Consortium) Clinical Database/Resource Man-
ager (CD/RM). The CD/RM is an administrative database that
captures all discharges from participating hospitals, which in-
clude more than 95% of academic medical centers and affili-
ated hospitals across the country. The database has been used
in multiple previous analyses to study surgical care.10,16-18 Our
analysis included admissions to 203 hospitals in 27 Medicaid
expansion states (including Washington, DC) and 69 hospi-
tals in 15 nonexpansion states (eTable 1 in Supplement). Some
hospitals entered and exited the sample during the study pe-
riod; in sensitivity analyses, we tested the effect of this com-
positional change. For confidentiality reasons, the public-use
file does not include the specific state in which a hospital is
located. For our analysis, we were provided with an indicator
for whether a hospital was in a state that expanded Medicaid
before September 2015.

Our sample contained patients admitted to any hospital
in the data set from January 1, 2010, through September 31,
2015, with appendicitis, cholecystitis, diverticulitis, aortic
aneurysm, or PAD. Conditions were identified based on Inter-
national Classification of Diseases, Ninth Revision (ICD-9) di-
agnosis and procedure codes (eTable 2 in the Supplement). We
selected these particular surgical conditions because of ex-
tensive documentation of disparities in patient presentation
with and subsequent care received based on insurance cover-
age, in addition to data that suggest an association between
insurance expansion and care delivery for these conditions.5-14

Surgery for appendicitis, cholecystitis, and diverticulitis rep-
resent the 3 most frequent and highest-morbidity procedures
in general surgery.19 Vascular diseases, including aortic
aneurysm and PAD, are increasingly prevalent in the United
States, and timely, appropriate management directly affects
mortality and major morbidity.20,21

We limited our sample to patients aged 18 to 64 years.
Adults older than 64 years and those with Medicare coverage
were excluded because they were not eligible for the ACA’s
Medicaid expansion. Although most patients newly insured

Key Points
Question How was Medicaid expansion under the Patient
Protection and Affordable Care Act associated with patient
presentation with and management of common surgical
conditions?

Findings In this study of patients with 1 of 5 common surgical
conditions, Medicaid expansion was associated with a
7.5–percentage point increase in insurance coverage at the time of
hospital admission. The policy was also associated with patients
obtaining care earlier in their disease course and with an increased
probability of receiving optimal care for those conditions.

Meaning The Patient Protection and Affordable Care Act’s
Medicaid expansion was associated with increased coverage of
patients, earlier presentation with common diagnoses, and
improved surgical care.
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under the ACA had enrolled in Medicaid, our primary analy-
sis also included those with private insurance because Med-
icaid expansion may have affected transitions in coverage be-
tween private and public insurance and possible enrollment
in ACA Marketplace plans. Because we were unable to specifi-
cally determine which individuals gained Medicaid after ex-
pansion, we conducted a subgroup analysis, stratifying our
sample into those with private coverage and those with Med-
icaid or no health insurance. If the ACA’s Medicaid expansion
was causing the changes that we observed, they should have
been concentrated among the latter group (Medicaid recipi-
ents and uninsured).

Our study outcomes were composite measures in 2 broad
domains: early uncomplicated presentation and receipt of op-
timal care. These composite outcomes were created to in-
clude a variety of common, serious surgical diseases that share
a common causal pathway associated with similar outcomes
and to increase power to detect significant effects across
multiple conditions. For early, uncomplicated presentation, we
defined the condition-specific outcomes as follows: uncom-
plicated diverticulitis as the absence of peritoneal or retro-
peritoneal abscess, enterocutaneous fistula, sepsis, or septic
shock; nonruptured aortic aneurysm at the time of repair; and
PAD without ulcerations or gangrene of limb (see eTable 3 in
the Supplement for details of the ICD-9 codes used in this
definition).

We defined optimal care for select diagnoses based on prior
studies22-27 that found improved morbidity, mortality, effect
on quality of life, and costs. Condition-specific outcomes were
as follows: receipt of cholecystectomy when admitted with
acute cholecystitis, receipt of minimally invasive appendec-
tomy or cholecystectomy when undergoing surgery for acute
appendicitis or cholecystitis, and avoidance of amputation
when admitted with lower extremity PAD. Although alterna-
tive treatment may be appropriate for individual patients, de-
pending on specific presentation, we contend that receipt of
optimal care as defined here represents the ideal treatment if
patients present early and are healthy enough to receive it.

Statistical Analysis
Data analysis was performed November 1, 2016, to March 3,
2017. We used linear regression difference-in-differences
models to evaluate changes in presentation and manage-
ment of surgical conditions for patients in expansion states vs
nonexpansion states that were associated with implementa-
tion of the ACA’s Medicaid expansion. Linear models provide
straightforward estimates of absolute changes, as is typical in
difference-in-differences models.28 An expansion state bi-
nary variable was created for discharges from hospitals in states
that expanded Medicaid eligibility before September 2015. A
separate postreform indicator variable was created if the
discharge occurred on or after January 1, 2014, the date of ex-
panded Medicaid eligibility in most adopting states. An inter-
action term was created between expansion state and the pos-
treform variable that provides the difference-in-differences
estimate for the Medicaid expansion.

All models adjusted for patient age, sex, race/ethnicity, and
comorbidity, in addition to a linear quarterly time trend. The

CD/RM defines categorical age variables as 18 through 30 years,
31 through 50 years, or 51 through 64 years. Patient race/
ethnicity was defined in the data set as white, black, Asian, or
other. Patient comorbidity was determined using the Charl-
son Comorbidity Index.29 The SEs were clustered at the hos-
pital level using cluster-correlated robust estimate of vari-
ance because the public-use file does not allow the direct
identification of states.30

In sensitivity analyses, we assessed parallel trends in out-
comes between expansion and nonexpansion states before
2014, which is the key to the validity of the difference-in-
differences study design. These models included only
admissions that occurred before January 1, 2014. An interac-
tion term between the expansion state variable and the con-
tinuous quarter variable was used to identify differential
trends in outcomes between expansion states and nonex-
pansion states before 2014. In addition, we broke down our
composite outcomes to assess trends in presentation with
and management of individual diagnoses, although with
reduced power attributable to smaller sample sizes. Finally,
additional sensitivity models limited analysis to 139 hospi-
tals in expansion states and 44 hospitals in nonexpansion
states that were consistently represented in the data set
from 2010 through 2015.

Data were analyzed using Stata software, version 14 (Stata-
Corp). Statistical significance was tested using a 2-sided thresh-
old of P = .05.

Results
Of the 293 529 study patients (128 392 [43.7%] female and
165 137 [56.3%] male), 225 572 had admissions in Medicaid ex-
pansion states and 67 957 had admissions in nonexpansion
states. Patient demographic and clinical characteristics are
given in Table 1. Patients in expansion states were younger,
more likely to be white, and more likely to have private insur-
ance. Patient sex and comorbidity were comparable between
expansion and nonexpansion states.

Beginning in 2014, the share of uninsured patients de-
creased in expansion states compared with nonexpansion
states (Figure 1). In adjusted models, the Medicaid expansion
was associated with a 7.5–percentage point decrease in the
probability of being uninsured (95% CI, −12.2 to −2.9; P = .002)
and an 8.6–percentage point increase in the probability of Med-
icaid coverage (95% CI, 6.1-11.1; P < .001) in our sample of ad-
missions for surgical conditions (Table 2). No significant change
was found in the probability of admissions for patients with
private insurance.

Figure 2 shows unadjusted trends in presentation and
treatment throughout the study period, and Table 3 presents
adjusted difference-in-differences estimates of changes in
patient presentation and management associated with Med-
icaid expansion. Medicaid expansion was associated with a 1.8–
percentage point increased probability (95% CI, 0.7-2.9;
P = .001) of early uncomplicated presentation for all
patients. Improvements in presentation were concentrated
among the Medicaid recipient and uninsured subgroup (2.9
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percentage points; 95% CI, 1.2-4.8; P = .001). Medicaid expan-
sion was associated with a 2.6–percentage point increased prob-
ability of optimal care (95% CI, 0.8-4.4; P = .006) among all
patients, and this estimate increased to 3.7 percentage points
(95% CI, 0.7-6.7; P = .02) in the Medicaid recipient and unin-
sured subgroup. Unadjusted trends in Figure 2 show an ap-
parent divergence in timely presentation beginning in 2013.
However, adjusted models comparing preexpansion trends in
expansion and nonexpansion states did not reveal any signifi-
cant differences for either of the composite surgical mea-
sures (eTable 4 in the Supplement), offering support for the
difference-in-differences design.

Evaluating individual components of our composite mea-
sures produced similar directional estimates for the associa-
tion of the Medicaid expansion with outcomes but with vari-
able statistical significance (eTable 5 and eTable 6 in the
Supplement). The association between Medicaid expansion
and early presentation for diverticulitis remained significant
(percentage point increase, 1.6; 95% CI, 0.5-2.7; P = .004), as
did that between expansion and optimal management of acute
cholecystitis (percentage point increase, 2.8; 95% CI, −0.0 to
5.7; P = .05), whereas the remaining outcomes had positive but
nonsignificant coefficients (aortic aneurysm: percentage point
increase, 1.3 [95% CI, −1.1 to 3.8], P = .29; PAD: percentage point

increase, 2.3 [95% CI, −0.2 to 4.9], P = .07; minimally inva-
sive appendectomy: percentage point increase, 1.9 [95% CI,
−0.7 to 4.5], P = .15; and limb-sparing PAD: percentage point
increase, 1.5 [95% CI, 0.9 to 4.0], P = .22). Results were also
consistent when limiting analyses to patients admitted to hos-
pitals present in the sample throughout the study period
(eTable 7 in the Supplement).

Finally, because our outcomes were calculated as a pro-
portion of total admissions, we assessed whether admission
rates for these conditions changed in association with Medic-
aid expansion (eTable 8 in the Supplement). In our full sample,
no differential changes in admission rates were found for these
conditions in expansion states compared with nonexpansion
states (incident rate ratio [IRR], 0.99; 95% CI, 0.97-1.00;
P = .14). Among the insurance subgroups, we detected signifi-
cant but small changes: a slight increase in volume of admis-
sions for Medicaid recipients and uninsured (IRR, 1.02; 95%
CI, 1.02-1.02; P < .001) in expansion vs nonexpansion states
and a slight decrease for privately insured patients (IRR, 0.99;
P < .001). This finding indicates that the changes in our com-
posite outcomes (Figure 2 and Table 3) are primarily attribut-
able to changes in the numerator (ie, early presentation and
optimal care received) rather than the denominator (ie, num-
ber of admissions).

Table 2. Changes in Probability of Insurance Coverage Among Admissions for Surgical Conditions After the Medicaid Expansion

Insurance
Coverage

Expansion States Nonexpansion States Difference-in-Differences [P Value]

Before, % After, %

Difference,
Percentage
Points Before, % After, %

Difference,
Percentage
Points

Unadjusted,
Percentage Points

Adjusted (95% CI), Percentage
Pointsa

Uninsured 14.1 6.8 −7.3 21.2 21.9 0.6 −7.9 [.001] −7.5 (−12.2 to −2.9) [.002]

Medicaid 22.1 30.5 8.4 18.0 18.0 0.0 8.4 [.001] 8.6 (6.1 to 11.1) [<.001]

Private 63.9 62.7 −1.2 60.8 60.1 −0.7 −0.5 [.26] −1.0 (−5.1 to 3.0) [.62]
a Adjusted for patient age, sex, race/ethnicity, comorbidity, secular trends, and clustering at hospital level.

Table 1. Demographic and Clinical Characteristics of Admitted Patients in Medicaid Expansion and
Nonexpansion Statesa

Characteristic
Expansion States
(n = 225 572)

Nonexpansion States
(n = 67 957) P Value

Age group, y

18-30 32 889 (14.6) 7636 (11.2) <.001

31-50 72 000 (31.9) 21 434 (31.5)

51-65 120 683 (53.5) 38 887 (57.2)

Female 98 710 (43.8) 29 682 (43.7) .70

Race/ethnicity

White 151 654 (67.2) 42 919 (63.2) <.001

Black 32 148 (14.3) 14 685 (21.6)

Asian 5631 (2.5) 937 (1.4)

Other 36 139 (16.0) 9416 (13.9)

Charlson Comorbidity Index, mean
(SD)

0.97 (1.66) 1.16 (1.79) <.001

Distribution of diagnoses

Appendicitis 70 979 (31.5) 16 616 (24.5) <.001

Cholecystitis 13 175 (5.8) 4077 (6.0)

Diverticulitis 93 150 (41.3) 29 257 (43.1)

Aortic aneurysm 14 089 (6.3) 5327 (7.8)

Peripheral arterial disease 34 136 (15.1) 12 670 (18.7)

a Data are presented as number
(percentage) of patients unless
otherwise indicated.
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Discussion

In a study of more than 290 000 hospital admissions in 42 states
(including Washington, DC), we found that the ACA’s Medicaid
expansion was associated with significant increases in insurance
coverage among patients who presented with serious surgical
conditions. The Medicaid expansion was also associated with a
significantly greater likelihood of patients presenting with ear-
lier, less complicated disease at the time of admission and an in-
creased likelihood of receiving optimal care after admission. As
expected, these changes were concentrated among Medicaid and
uninsured patients, who were most likely to benefit from cov-
erage expansion, rather than those with private insurance. To our
knowledge, these are among the first non–survey-based data that
indicate improvements in quality of care associated with the
ACA’s Medicaid expansion. Our findings supplement a large body
of research that found improved access, satisfaction with care,
and self-reported health since enactment of the ACA.3,4,31,32

The ACA expanded insurance coverage to more than 20 mil-
lion Americans, largely through Medicaid, and one main goal of
the law was to decrease barriers to timely receipt of high-quality
care for serious medical conditions.2 Our study focused on com-
mon surgical conditions for several reasons: they are typically
urgent conditions that require prompt evaluation, delays in care
may respond quickly to changes in health insurance status, and
they are highly costly and morbid conditions. Thus, our study
capturedoutcomeswithimportantimplicationsforpublichealth
and health care costs. Beyond financial protection for individual
patients, Medicaid expansion mitigates uncompensated care
and improves finances for hospitals that care for vulnerable
populations.33,34 These data also build on previous work from
Massachusetts and the ACA’s dependent coverage provision that
showed an association between insurance expansion and im-
proved clinical care of acute-onset diseases, including appen-
dicitis, cholecystitis, and lower extremity vascular disease.13-15,35

Our findings are likely explained by several main factors.
Newly insured individuals may be less likely to delay seeking
care and thus present sooner when early symptoms develop.
Such behavior is consistent with the Oregon health insurance
experiment and numerous ACA-related studies4,5,36 that found
Medicaid coverage to be associated with decreased delays in
seeking care and increased use of emergency department, pri-
mary care, and outpatient clinics. Having presented earlier in
the clinical progression or deterioration of their conditions, pa-
tients may be more likely to receive optimal management with
decreased morbidity and improved outcomes. In addition, hos-
pitals may be more willing to provide care for newly insured
individuals who previously lacked coverage.37 As expected for
the conditions studied, our analysis found no significant change
in the overall number of individuals treated but rather a change
in the timeliness in which individuals received care.

Limitations
The study has a number of limitations that should be consid-
ered. First, the CD/RM is an administrative data set and as such
is vulnerable to coding errors and limited clinical granularity

Figure 1. Unadjusted Trends in Health Insurance Status Among
Admissions (2010-2015), by Medicaid Expansion Status
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Figure 2. Unadjusted Trends in Presentation and Treatment, by State Medicaid Expansion Status and Insurance Type
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captured through ICD-9 coding. However, these data have been
used extensively for hospital quality benchmarking, includ-
ing studies of the diagnoses used in our analyses, and such
benchmarking is valid compared with clinical data and large
administrative data sets.10,16-18 The CD/RM also only includes
participating academic medical centers and affiliated hospi-
tals, which may differ in important ways from nonacademic
hospitals. However, academic centers play a key role in the
health care safety net and thus are highly relevant to evaluat-
ing the effects of the Medicaid expansion. Furthermore, our
analysis included more than 203 hospitals in 42 states (includ-
ing Washington, DC), capturing a fairly broad segment of in-
patient care in the United States. Recognizing these limita-
tions, we believe the advantages of the CD/RM data set
outweigh many of these concerns and enable a robust, timely
analysis of clinical outcomes with a validated data source.

Although our analysis presents evidence that the expan-
sion led to increases in insurance coverage, we recognize that
the data on improved quality of care are not as clear. Our use of
composite outcomes has specific limitations. Evaluation of in-
dividual components (eTable 6 and eTable 7 in the Supple-
ment) revealed varying patterns of change after expansion, with
some components with marked improvement in expansion
states after expansion and others with less of a decline in im-
provement after expansion. Despite this heterogeneity, the over-
all changes and pattern are consistent with improved care for
each component in expansion states compared with changes in
nonexpansion states. Furthermore, Medicaid recipients and un-
insured patients experienced more improved outcomes in ex-
pansion states compared with privately insured patients
(Table 3). Privately insured patients in expansion states may
serve as an additional within-state control group to assess for
regional differences independent of insurance expansion, al-
though they are not truly a control group given the ACA’s nu-
merous policies that affect this population.

In addition, we defined the postreform period as any dis-
charge after January 1, 2014. Although 5 states partially
expanded Medicaid before 2014 and another 7 states ex-
panded after 2014, the insurance coverage trends seen in our
data set had the most marked shift starting in 2014. Limita-
tions on state identifiers in our data set prevented additional
sensitivity testing through inclusion or exclusion of these states

from analysis. However, the early expansion states may have
contributed to a trend toward a decreasing uninsured rate in ex-
pansion states before 2014. Analysis of our sample revealed an
increase in the percentage of surgical patients who were unin-
sured in nonexpansion states after 2014 (Table 2), which could
partly explain the worsening of outcomes after 2014, whereas
expansion states had stabilization or improvement.

Our findings also may not be generalizable for other medi-
cal conditions. We selected these diagnoses and procedures
based on well-established disparities in presentation and man-
agement based on insurance coverage.6-11 Underlying patho-
physiologic mechanisms or comorbidities, rather than delays
in care, may contribute to severity of disease at presentation
and subsequent management.38,39 Compared with states that
expanded Medicaid, nonexpansion states are known to have
higher rates of comorbid conditions, including obesity and car-
diovascular disease, which may limit generalizability.40-42 How-
ever, these differences between expansion and nonexpan-
sion states should not bias our difference-in-differences
analysis unless they were changing significantly during the
study period; stable differences between expansion and non-
expansion states were filtered out with our study design.

Finally, additional changes in care delivery associated with
and independent of the ACA could have potentially influenced
our findings. Because these data do not enable the evaluation of
hospital- or state-specific programs of redesigned care, ongoing
assessmentofalternativepaymentanddeliverymodelsisneeded
to ensure that changes are equitable across populations.

Conclusions
In this study of surgical patients in 42 states (including Wash-
ington, DC), the ACA’s Medicaid expansion was associated with
higher coverage rates, earlier presentation, and improved prob-
ability of optimal care for common and serious surgical con-
ditions. Our data reinforce that insurance coverage is an im-
portant contributor to earlier presentation with less severe
disease at the time of diagnosis. As policymakers weigh changes
to or a potential repeal of the ACA, these findings provide im-
portant new data on the early clinical effects of the law’s cov-
erage expansion.

Table 3. Changes in Rates of Early, Uncomplicated Presentation and Optimal Care for Select Surgical Conditions After Medicaid Expansion

Variable

Expansion States Nonexpansion States Difference-in-Differences [P Value]

Before, % After, %
Difference,
Percentage Points Before, % After, %

Difference,
Percentage Points

Unadjusted,
Percentage Points

Adjusted (95% CI),
Percentage Pointsa

Early or Uncomplicated Presentation

Full sample (n = 188 629) 85.8 84.4 −1.4 85.4 82.2 −3.2 1.9 [<.001] 1.8 (0.7 to 2.9) [.001]

Private insurance
(n = 121 725)

88.3 86.7 −1.6 88.8 85.7 −3.1 1.5 [.001] 1.4 (0.3 to 2.5) [.02]

Medicaid and uninsured
(n = 66 904)

80.9 80.3 −0.6 80.1 76.4 −3.7 3.1 [<.001] 2.9 (1.2 to 4.8) [.001]

Optimal Management

Full sample (n = 147 439) 81.0 82.9 1.9 81.3 80.9 −0.4 2.4 [<.001] 2.6 (0.8 to 4.4) [.006]

Private insurance
(n = 84 689)

82.9 84.4 1.5 84.0 84.0 +0.0 1.4 [.03] 1.7 (−0.2 to 3.5) [.07]

Medicaid and uninsured
(n = 62 750)

78.1 81.0 2.9 78.1 77.4 −0.7 3.7 [<.001] 3.7 (0.7 to 6.7) [.02]

a Adjusted for patient age, sex, race/ethnicity, comorbidity, secular trends, and clustering at hospital level.
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