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Abstract
The use of revascularization (coronary artery bypass
surgery [CABG] and percutaneous coronary intervention
[PCI]) in the United States is declining, but they remain
important procedures for the treatment of patients with
coronary artery disease. There are large and long‐
standing disparities in the use of revascularization
among patients hospitalized with heart disease. In this
article, we investigate whether the implementation of the
Patient Protection and Affordable Care Act (ACA) is
associated with a reduction in disparities in the use of
revascularization. We use data from the Agency for
Healthcare Research and Quality (AHRQ)'s National
Inpatient Sample (NIP) of the Healthcare Cost and
Utilization Project (HCUP) project to compare the use of
revascularization among patients 45 years and older in
the United States in 2012 and 2018. For both years, we
conducted multiple logistic regression analysis to assess
the factors associated with coronary revascularization
among patients hospitalized with heart disease. Hospi-
talizations for heart disease and the use of
revascularization both fell between 2012 and 2018 at a
rate that was greater than the reduction in heart disease
deaths in the country. These findings are consistent with
the clinical literature on the growth of medical manage-
ment of heart disease. Disparities in the use of
revascularization, by gender, insurance status, neigh-
borhood, and race/ethnicity, were just as large after the
implementation of the ACA in 2014. The expansion of
insurance by the ACA, alone, was insufficient to reduce
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disparities in the use of revascularization in patients with
diagnosed coronary heart disease in the United States.
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Key points
• Hospitalizations for heart disease and the use of
revascularization both fell in the United States
between 2012 and 2018 at a rate that was greater
than the reduction in heart disease deaths in the
country.

• Disparities in the use of revascularization, by gender,
insurance status, neighborhood, and race/ethnicity,
have remained large following the implementation of
the Patient Protection and Affordable Care Act (ACA)
in 2014.

• The expansion of insurance by the ACA, alone, was
insufficient to reduce disparities in the use of
revascularization in patients with diagnosed coronary
heart disease in the United States.

INTRODUCTION

Previous research has found that, in the United States, patients without health
insurance, those covered by US public insurance (Medicare and Medicaid), minoritized
populations, women, and people living in lower income neighborhoods, are far less
likely to receive a revascularization in the United States, even after they have been
hospitalized with heart disease, than privately insured, White patients, men, and
those living in wealthier neighborhoods (Exworthy et al., 2006; Graham, 2016;
Gusmano et al., 2014, 2019; Jabagi et al., 2018). The full implementation of the ACA
in the United States has expanded access to insurance and, according to several
studies, has improved access to health care. It is not clear, however, whether the
implementation of the ACA, since 2014, has had a similar effect the use of surgical
care, more specifically whether the use of revascularization among heart patients
reflects any reduction in disparities, including the gender gap, among coronary heart
patients in the United States.

BACKGROUND

Heart disease and the evolving role of revascularization

Mortality from coronary artery disease (CAD) and/or congestive heart failure (CHF) has
declined, moderately, in the United States over the past decade, but continues to be a
leading cause of death (Bray et al., 2021; Centers for Disease Control and Preven-
tion, 2021). Although the use of medical management and lifestyle interventions have
increased, revascularization procedures continue to serve as critical procedures for
improving survival for patients with severe heart disease (Boden et al., 2007; Hawkes
et al., 2006; Jia et al., 2020; Pflieger et al., 2011; Serruys et al., 2009).
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Implementation of the ACA in the United States

Since 2014, the Affordable Care Act (ACA) has been fully implemented in most of the United
States with the goal of improving access to health care by reducing the number of uninsured
through insurance subsidies, Medicaid expansion (adopted in 40 states and the District of
Columbia by 2023), and the formation of the Health Insurance Marketplace, along with
insurance regulation reforms that improve coverage (Eltorai & Eltorai, 2017). The increased
access to health insurance due to the ACA is associated with improvements in health
measures such as chronic disease prevalence, age‐adjusted mortality, and overall
perceived health status (Sohn, 2017). In addition, the ACA has led to more equitable
access to and use of health care (Buchmueller et al., 2016; Chen et al., 2016; Decker
et al., 2017; Gutierrez, 2018; Renna et al., 2021). In particular, while a few studies found that
Medicaid expansion in the United States was associated with reductions in rates of
cardiovascular deaths, cardiovascular hospitalizations for the uninsured, and uninsured
patients presenting with common surgical conditions (Akhabue et al., 2018; Charles &
McEligot, 2018; Khatana et al., 2019; Metzger et al., 2021; Yuen et al., 2019). In this paper,
we compare the use of revascularization in the United States during the years 2012 and
2018. It is important to note that, after 2018, several additional states expanded their
Medicaid programs. Virginia and Maine expanded Medicaid in 2019, Idaho and Nebraska
expanded in 2020, Oklahoma expanded in 2021, and South Dakota and North Carolina
expanded Medicaid in 2023 (Kaiser Family Foundation, 2024). Currently, 10 states have still
not expanded Medicaid.

In light of such findings, it seems reasonable to assume that the ACA has also improved
access to specialized health services such as revascularization. There has, however, been
mixed evidence in assessing whether the ACA reduced inequities in coverage and access to
care (French et al., 2016). For example, some studies indicate that the ACA reduced gender
and racial disparities in insurance coverage, but others find that the uninsured rate remained
significantly higher in Black and Hispanic populations compared to White populations
(Buchmueller & Levy, 2020; Buchmueller et al., 2016; Courtemanche et al., 2019; O'Hara &
Brault, 2013). It is important to recognize that health insurance coverage is a helpful, but
insufficient factor for improving access to necessary care. There are other substantial
barriers to care (Cole et al., 2018; Mahkoul et al., 2023). Although high‐ and middle‐income
adults have reported a reduction in health‐care access difficulties, disparities have persisted
for younger adults, Hispanic patients, and patients of lower socioeconomic status (Karpman
et al., 2015). Previous studies exploring access to revascularization services for patients
hospitalized with CAD have come to different conclusions about whether there was a
reduction in disparities following the passage of the ACA (Glance et al., 2020; Valdovinos
et al., 2020).

METHODS

Data

We use data from the Agency for Healthcare Research and Quality (AHRQ) to identify
patients diagnosed with CAD and CHF, age 45 and older, diagnosed and those who receive
coronary revascularization. Specifically, we use the AHRQ's National Inpatient Sample
(NIP) from the Healthcare Cost and Utilization Project (HCUP). The NIP includes data from
more than 7 million hospital stays each year, drawn from all states participating in HCUP,
which covers more than 97% of the US population. Weighted NIP data includes clinical
diagnoses, procedures, length of stay, discharge status, demographics and insurance
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status, for more than 35 million national hospitalizations. To calculate age‐adjusted
population rates, we use weights derived from the 2000 US Census.

Identifying patients for analysis

To identify patients with heart disease and those who received coronary revascularization
procedures, we use the International Classification of Disease Codes. For the year 2012, our
analysis relies on the International Classification of Diseases, Ninth Revision, Clinical Modification
(ICD‐9‐CM). For the year 2018, we use the International Classification of Diseases, Tenth
Revision, Clinical Modification (ICD‐10‐CM). The specific diagnoses and procedure codes used in
the analysis are listed in Table 1. We include patients diagnosed with CAD and CHF because
these are patients for whom coronary revascularization is appropriate. We are confident that this
is an appropriate population for the analysis because patients diagnosed with CAD and CHF
account for just over 99 percent of the coronary revascularization procedures in the NIP data set.

Regression analysis to identify factors associated with coronary
revascularization

For both years, we present multiple logistic regression models to identify factors correlated with
the use of coronary revascularization for hospital inpatients admitted with CAD or CHF. All models
estimate the probability that patients receive a revascularization procedure. The independent
variables in our regression models include age, gender, race/ethnicity, primary payer, and number
of diagnoses, and median household income quartile of the patient's zip code of residence. The
models also include, “age squared,” as well as a continuous age variable, to capture the curve of
the relationship between age and the use of revascularization.

We ran two additional models as checks, but do not present either here because they did
not generate significantly different outcomes. First, to check whether patients may be
receiving revascularizations at nearby hospitals, we also ran a hospital fixed effects model.
Second, we ran separate models on patients who were diagnosed with CAD and CHF, but
both models generated similar results.

RESULTS

Age‐Adjusted Rates of Inpatient Discharges for Heart Disease and Revascularization. Over
the 2012–2018 period, the age‐adjusted rates of inpatient hospital discharges for CAD and
CHF decreased (Table 2). Among patients 45‐64 years of age, the age‐adjusted rate of

TABLE 1 ICD Codes for patient diagnoses and procedures.

ICD‐9‐CM Diagnosis Codes ICD‐9‐CM Procedures Codes

CAD and/or CHF 401, 402, 404, 410‐414.9, 428, 429,
V12.50, V12.53, V12.59, V15.1,
V17.3, V17.41, V45.81, V45.82

00.66, 36.03‐36.19, 36.31, 36.39

ICD‐10‐CM Diagnosis Codes ICD‐10‐PCS Procedures Codes

Coronary
revascularization

I10, I11, I13, I20‐I25, I46.2, I46.9, I51,
I70, Z82.4, Z86.7, Z95.5‐Z95.9

0210x, 0211x, 0212x, 0213x, 0270x, 0271x,
0272x, 0273x, 02C0x, 02C1x, 02C2x,
02C3x, 02Q0x, 02Q1x, 02Q2x, 02Q3x
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hospitalization with CAD and/or CHF decreased by about 7%. Among patients 65 years of
age and older, this rate decreased by about 15.7% (Table 2).

Among hospitalized patients in our sample, aged 45–46, the age‐adjusted rate of coronary
revascularization decreased by almost 16.9% (Table 2), The age‐adjusted rate of coronary
revascularization among those 65 and older, decreased by 19.4%. For both age cohorts, the
decline in the use of revascularization exceeds the decline in hospitalization for heart disease.

Logistic regression analysis

In 2012 and 2018, age, gender, number of diagnoses, and income quartile zip code residence are
all significantly associated with coronary revascularization in the United States (Table 3). The odds
of women receiving a revascularization procedure were about 39% lower than among men in
2012 and about 41% lower in 2018. In 2012, the odds of receiving a revascularization were about
21% lower among people living in the lowest‐income quartile postal codes, about 6% lower
among patients living in the second lowest‐income quartile postal codes, and about 3% lower
among patients living in the third lowest‐income quartile postal codes, compared with patients
living in the highest‐income quartile postal codes. In 2018, the odds of receiving a coronary
revascularization were about 22% lower among people living in the lowest‐income quartile postal
codes, about 9% lower among patients living in the second lowest quartile income postal codes,
and about 3% lower among patients living in the third lowest‐income quartile postal codes,
compared with patients living in the highest‐income quartile postal codes.

When we examine the second set of models for the United States, which include the
race/ethnicity and primary payer models, we find that in 2012 and 2018, age, insurance
status, race/ethnicity, gender, number of diagnoses, and income quartile zip code residence
were all associated with statistically significant odds ratios for revascularization in the United
States (Table 3). The odds of women receiving a revascularization were about 36% lower
than among men in 2012% and 38% lower than among men in 2018. The odds of
revascularization were 50% lower among Non‐Hispanic (NH) Black patients than NH White
patients in 2012 and about 53% lower than NH White patients in 2018. The odds of
revascularization were about 14% lower among Hispanic patients compared with NH White
patients in 2012 and about 12% lower in 2018. The odds of revascularization were about 7%
lower among Native American patients compared with NH White patients in 2012 and about
7% lower in 2018. In both years, NH Asian, Pacific Islander, and patients whose race was
coded as “other,” were more likely to receive a revascularization compared to NH White
patients (Table 3).

TABLE 2 Age‐adjusted rates (per 100,000) of coronary revascularization and hospitalization with CAD and/or
CHF in the United States; 2012 and 2018.

United States 2012 2018

Coronary revascularization

45–64 years 365.1 306.8

≥65 years 852.6 686.5

CAD and/or CHF

45–64 years 1845.4 1715.8

≥65 years 9050.8 7627.6

Note: Age‐adjustment based on the 2000 US Census population.
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TABLE 3 Logistic regression predicting revascularization among patients hospitalized with CAD and/or CHF in
the United States, 2012 and 2018.

95% CI for Exp(B)
Variable B S.E. Wald df Sig Exp(B) Lower Upper

2012

Age in years 0.192 0.001 19,054.75 1 0.000 1.212 1.208 1.215

Age squared −0.002 0.000 27,548.72 1 0.000 0.998 0.998 0.998

Number of diagnoses on
the record

−0.066 0.000 57,489.44 1 0.000 0.937 0.936 0.937

Female −0.445 0.003 23,695.42 1 0.000 0.641 0.637 0.645

Omitted: Male

NH Black −0.701 0.005 19,769.12 1 0.000 0.496 0.491 0.501

Hispanic −0.151 0.006 719.23 1 0.000 0.860 0.850 0.869

NH Asian/Pacific Islander 0.121 0.010 1009.18 1 0.000 1.129 1.107 1.151

Native American −0.069 0.018 15.13 1 0.000 0.934 0.902 0.967

Other race 0.233 0.007 1009.18 1 0.000 1.262 1.244 1.280

Omitted: NH White

Medicare −0.486 0.004 17,549.18 1 0.000 0.615 0.610 0.619

Medicaid −0.710 0.006 13,302.97 1 0.000 0.492 0.486 0.498

Self Pay (uninsured) −0.025 0.021 2.644 1 0.000 0.975 0.963 0.988

No charge 0.034 0.021 2.64 1 0.104 1.035 0.993 1.078

Other payer −0.312 0.008 1370.10 1 0.000 0.732 0.720 0.744

Omitted: Private Insurance

Lowest income quartile zip −0.083 0.004 451.86 1 0.000 0.920 0.913 0.927

Second income quartile zip −0.003 0.004 0.432 1 0.511 0.997 0.990 1.005

Third income quartile zip −0.004 0.004 0.841 1 0.359 0.996 0.988 1.004

Omitted: highest income
quartile zip

Constant −5.48 0.047 13,606.74 1 0.000 0.004

2018

Age in years 0.200 0.001 18,719.34 1 0.000 1.222 1.218 1.225

Age squared −0.002 0.000 26,360.93 1 0.000 0.998 0.998 0.998

Number of diagnoses on
the record

−0.076 0.000 65,386.51 1 0.000 0.927 0.927 0.928

Female −0.474 0.003 24,864.18 1 0.000 0.623 0.619 0.626

Omitted: Male

NH Black −0.766 0.005 23,273.85 1 0.000 0.465 0.460 0.469

Hispanic −0.131 0.005 646.20 1 0.000 0.877 0.868 0.886

6 | GUSMANO ET AL.

 19484682, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/w

m
h3.627 by V

ictor R
odw

in , W
iley O

nline L
ibrary on [25/07/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



In 2012, the odds of revascularization for the uninsured (Self Pay) in the United States
were 2% lower compared with patients who had private health insurance. Medicaid
recipients had 51% lower odds than those with private insurance. Medicare beneficiaries
had 39% lower odds of receiving a revascularization compared with patients with private
insurance. The odds of revascularization were 27% lower for those with “other Government
Insurance” compared with those with private insurance. For the year 2018, the odds of
revascularization among uninsured patients were 15% lower than patients with private
insurance 3). The odds of revascularization in 2018 were 49% lower among patients with
Medicaid, 39% lower among patients with Medicare, and 22% lower among patients with
“other Government Insurance,” compared with patients with private insurance (Table 3). In
both years, patients living in the first and second‐income quartiles had lower odds of
revascularization compared with patients living in the highest‐income quartile neighbor-
hoods. The odds of revascularization among the lowest‐ income quartile residents were 8%
lower in 2012 and about 7% lower in 2018, after ACA implementation, compared with
patients living in the highest‐income quartile neighborhoods.

DISCUSSION

Hospitalizations for CAD and CHF as well as the use of revascularization for these patients
declined between 2012 and 2018 at a rate that was greater than the reduction in heart
disease deaths in the country. These findings are consistent with the clinical literature on the
growth of medical management of heart disease (Gusmano et al., 2019; Kaasenbrood

TABLE 3 (Continued)

95% CI for Exp(B)
Variable B S.E. Wald df Sig Exp(B) Lower Upper

NH Asian/Pacific Islander 0.144 0.009 265.64 1 0.000 1.154 1.135 1.174

Native American −0.072 0.018 15.35 1 0.000 0.930 0.897 0.965

Other Race 0.83 0.008 101.99 1 0.000 1.087 1.070 1.105

Omitted: NH White

Medicare −0.490 0.004 16,423.82 1 0.000 0.613 0.608 0.617

Medicaid −0.678 0.006 13,950.73 1 0.000 0.508 0.503 0.514

Self Pay (Uninsured) −0.168 0.008 451.13 1 0.00 0.845 0.832 0.859

No charge −0.046 0.025 3.43 1 0.064 0.955 0.910 1.003

Other payer −0.249 0.009 801.61 1 0.000 0.780 0.766 0.793

Omitted: private insurance

Lowest income quartile zip −0.077 0.004 348.03 1 0.000 0.925 0.918 0.933

Second income quartile zip −0.034 0.004 67.88 1 0.000 0.967 0.959 0.975

Third income quartile zip −0.002 0.004 0.26 1 0.608 0.998 0.990 1.006

Omitted: highest income
quartile zip

Constant −5.58 0.050 12,614.85 1 0.000 0.004
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et al., 2018). Our analysis is based on administrative data that do not include clinical
information, so it is possible that the decline in revascularization reflects a decline in the
severity of heart disease among patients hospitalized for CAD and CHF. Similarly, we
cannot account for individual patient characteristics that may influence the decision to
proceed with hospital admission and revascularization. Although we cannot rule out these
factors, neither are likely explanations of the declines in revascularization.

With regard to inequalities within the United States, our findings are consistent with
previous research (Gusmano et al., 2014, 2019). At both dates (2012 and 2018) we
examined, women had lower odds than men to receive a revascularization. This is striking
because we limited the logistic regressions to patients age 45 and older when gender
disparities in the incidence of. heart disease narrow so these disparities cannot be easily
explained by the well‐known gender differences in heart disease (Kentner & Grace, 2017).
Despite extensive efforts by clinicians and advocates to promote awareness of heart
disease among women, the gender disparities did not change over time.

With respect to household income by zip code, these findings are consistent with our
expectations. There is significant income inequality in the United States and lower‐income
patients, even after the implementation of the ACA, face multiple barriers to access health‐
care services (Gusmano et al., 2023). Neighborhood‐level differences in the use of
revascularization among patients hospitalized with heart disease fell, only slightly, after the
implementation of the ACA.

Patients hospitalized with heart disease who identified as Non‐Hispanic Black, Hispanic,
and Native American all had lower odds of receiving a revascularization than Non‐Hispanic
White patients. Moreover, these differences did not narrow after the implementation of the
ACA. This stands in contrast to a recent analysis of New York City, the largest city in one of
the states that expanded Medicaid under the ACA, in which racial and ethnic differences in
the use of revascularization did narrow over the same time period (Weisz et al., 2024). When
we examine the entire country and include both expansion and non‐expansion states, the
racial and ethnic difference not only remained, but the differences between Non‐Hispanic
Black and Non‐Hispanic White patients, as well as the difference between Hispanic and
Non‐Hispanic White patients grew even larger.

The use of revascularization among patients on the Medicare and Medicaid programs, as well
as those without health insurance, were lower than among those with private health insurance in
both years we examined. Perhaps not surprisingly, the difference between uninsured patients and
those with private insurance was larger after the implementation of the ACA. This may be due to
the fact that patients who remain uninsured after the implementation of the ACA are more likely to
be undocumented immigrants who face even greater barriers to care than other previously
uninsured patients now covered by Medicaid or an ACA marketplace health insurance plan.

LIMITATIONS

Our findings indicate that any changes in treatment decisions for heart disease patients cannot be
attributed, simply, to changes in disease. The decline in the use of revascularization may reflect a
greater use of medical management and more appropriate treatment of disease, but it is not
possible for us to evaluate this hypothesis with hospital administrative data alone. What is clear,
however, is that inequities, by gender, race and ethnicity, and place, have remained high. There is
strong evidence that the ACA has expanded insurance coverage and improved access to care for
many lower and middle‐income Americans (Sommers et al., 2015), but the overall impact of the
law, especially given its uneven implementation among the US states, has not reduced,
significantly, socioeconomic, racial/ethnic and gender disparities in the use of revascularization
procedures.

8 | GUSMANO ET AL.
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CONCLUSIONS

The ACA dramatically expanded access to health insurance and improved access to health‐
care services in the United States. There was great optimism that the law would also help to
address long‐standing socioeconomic inequities in access to care. Unfortunately, our
analysis of the use of revascularization among patients hospitalized with heart disease,
before and after the implementation of the ACA, suggests that inequities by gender, race/
ethnicity, insurance status and place have only increased. What explains this surprising
finding?

One possibility is the uneven implementation of the law. Following the Supreme
Court's decision in NFIB v. Sebelius, states could opt not to expand Medicaid without fear
that they would lose federal matching funds for the existing Medicaid program. Several
Republican states have not expanded Medicaid and we know that access to care for
patients in non‐expansion states is worse than expansion states. It is possible that the
results from the national inpatient sample reflect the fact that the failure of some states to
expand Medicaid limited the effect of the ACA on reducing inequities in the use of care. A
previous study examining the use of revascularization within New York City found that
there was some reduction in the differences between non‐Hispanic White and Hispanic
patients after the implementation of the law, so this suggests that our results may have
been different if all states had expanded Medicaid. Nevertheless, differences in the use of
revascularization by gender, between non‐Hispanic Whites and non‐Hispanic Blacks, and
by place, in New York City, remained large after the implementation of the ACA, so the
failure of some states to expand Medicaid is unlikely to explain the results we report here.
It is more plausible to suggest that insurance expansion alone is insufficient to eliminate
inequities in the use of health care. Even after controlling for insurance status, women,
people from minority groups, and people who live in lower‐income neighborhoods, are
less likely to receive revascularization procedures after they are hospitalized with heart
disease. Although we cannot rule out the possibility that these differences are the result of
differences in patient need or preference, we do not think this is likely to explain the
magnitude of the differences we document. Instead, our findings suggest that there are
systematic biases within the health care system, which have not yet been addressed.
Future research should investigate the clinical decisions of physicians and patients
hospitalized with heart disease to better understand why these large inequities in care
persist.

ETHICS STATEMENT
None of the authors report a conflict of interest. The study did not require Institutional
Review Board approval because it relies on data from the U.S. Agency for Healthcare
Research and Quality that do not include geographic identifiers below the zip code level.

REFERENCES
Akhabue, E., Pool, L. R., Yancy, C. W., Greenland, P., & Lloyd‐Jones, D. (2018). Association of state medicaid

expansion with rate of uninsured hospitalizations for major cardiovascular events, 2009–2014. JAMA Network
Open, 1(4), e181296. https://doi.org/10.1001/jamanetworkopen.2018.1296

Boden, W. E., O'Rourke, R. A., Teo, K. K., Hartigan, P. M., Maron, D. J., Kostuk, W. J., Knudtson, M., Dada, M.,
Casperson, P., Harris, C. L., Chaitman, B. R., Shaw, L., Gosselin, G., Nawaz, S., Title, L. M., Gau, G.,
Blaustein, A. S., Booth, D. C., Bates, E. R., … Weintraub, W. S. (2007). Optimal medical therapy with or
without PCI for stable coronary disease. New England Journal of Medicine, 356(15), 1503–1516.

Bray, F., Laversanne, M., Weiderpass, E., & Soerjomataram, I. (2021). The ever‐increasing importance of cancer
as a leading cause of premature death worldwide. Cancer, 127(16), 3029–3030. https://doi.org/10.1002/cncr.
33587

ENDURING INEQUALITIES | 9

 19484682, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/w

m
h3.627 by V

ictor R
odw

in , W
iley O

nline L
ibrary on [25/07/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1001/jamanetworkopen.2018.1296
https://doi.org/10.1002/cncr.33587
https://doi.org/10.1002/cncr.33587


Buchmueller, T. C., Levinson, Z. M., Levy, H. G., & Wolfe, B. L. (2016). Effect of the affordable care act on racial
and ethnic disparities in health insurance coverage. American Journal of Public Health, 106(8), 1416–1421.

Buchmueller, T. C., & Levy, H. G. (2020). The ACA's impact on racial and ethnic disparities in health insurance
coverage and access to care: An examination of how the insurance coverage expansions of the affordable
care act have affected disparities related to race and ethnicity. Health Affairs, 39(3), 395–402.

Centers for Disease Control and Prevention, National Center for Health Statistics (2021). National Vital Statistics
System, Mortality 1999‐2020 on CDC WONDER Online Database.

Charles, S. A., & McEligot, A. J. (2018). Racial and ethnic disparities in access to care during the early years of
affordable care act implementation in california. Californian Journal of Health Promotion, 16(1), 36–45.

Chen, J., Vargas‐Bustamante, A., Mortensen, K., & Ortega, A. N. (2016). Racial and ethnic disparities in health care
access and utilization under the affordable care act. Medical Care, 54(2), 140–146.

Cole, M. B., Trivedi, A. N., Wright, B., & Carey, K. (2018). Health insurance coverage and access to care for
community health center patients: Evidence following the affordable care act. Journal of General Internal
Medicine, 33, 1444–1446.

Courtemanche, C., Marton, J., Ukert, B., Yelowitz, A., Zapata, D., & Fazlul, I. (2019). The three‐year impact of the
affordable care act on disparities in insurance coverage. Health Services Research, 54, 307–316.

Decker, S. L., Lipton, B. J., & Sommers, B. D. (2017). Medicaid expansion coverage effects grew in 2015 with
continued improvements in coverage quality. Health Affairs, 36(5), 819–825.

Eltorai, A. E. M., & Eltorai, M. I. (2017). The risk of expanding the uninsured population by repealing the affordable
care act. Journal of the American Medical Association, 317(14), 1407–1408.

Exworthy, M., Bindman, A., Davies, H., & Washington, A. E. (2006). Evidence into policy and practice? measuring
the progress of U.S. and U.K. policies to tackle disparities and inequalities in U.S. and U.K. health and health
care. The Milbank Quarterly, 84, 75–109. https://doi.org/10.1111/j.1468-0009.2006.00439.x

French, M. T., Homer, J., Gumus, G., & Hickling, L. (2016). Key provisions of the patient protection and affordable
care act (ACA): A systematic review and presentation of early research findings. Health Services Research,
51(5), 1735–1771.

Glance, L. G., Thirukumaran, C. P., Shippey, E., Lustik, S. J., & Dick, A. W. (2020). Impact of medicaid expansion
on disparities in revascularization in patients hospitalized with acute myocardial infarction. PLoS One, 15(12),
e0243385.

Graham, G. (2016). Population‐level differences in revascularization treatment and outcomes among various
United States subpopulations. World Journal of Cardiology, 8(1), 24.

Gusmano, M. K., Rodwin, V. G., & Weisz, D. (2014). Using comparative analysis to address health system
caricatures. International Journal of Health Services, 44(3), 553–565.

Gusmano, M. K., Weisz, D., Allende, C., & Rodwin, V. G. (2019). Disparities in access to revascularization:
Evidence from New York. Health Equity, 3(1), 458–463.

Gusmano, M. K., Weisz, D., & Rodwin, V. G. (2023). Access to ambulatory care in New York city after the
affordable care act: Citywide improvements and systemic inequalities. World Medical & Health Policy, 5(4),
324–335.

Gutierrez, C. M. (2018). The institutional determinants of health insurance: Moving away from labor market,
marriage, and family attachments under the ACA. American Sociological Review, 83(6), 1144–1170.

Hawkes, A. L., Nowak, M., Bidstrup, B., & Speare, R. (2006). Outcomes of coronary artery bypass graft surgery.
Vascular Health and Risk Management, 2(4), 477–484.

Jabagi, H., Tran, D. T., Hessian, R., Glineur, D., & Rubens, F. D. (2018). Impact of gender on arterial revascularization
strategies for coronary artery bypass grafting. The Annals of Thoracic Surgery, 105(1), 62–68.

Jia, S., Liu, Y., & Yuan, J. (2020). Evidence in guidelines for treatment of coronary artery disease. Advances in
Experimental Medicine and Biology, 1177, 37–73. https://doi.org/10.1007/978-981-15-2517-9_2

Kaasenbrood, L., Bhatt, D. L., Dorresteijn, J. A. N., Wilson, P. W. F., D'Agostino, Sr. R. B., Massaro, J. M.,
van der Graaf, Y., Cramer, M. J. M., Kappelle, L. J., de Borst, G. J., Steg, P. G., & Visseren, F. L. J. (2018).
Estimated life expectancy without recurrent cardiovascular events in patients with vascular disease: The
SMART‐REACH model. Journal of the American Heart Association, 7(16), e009217.

Kaiser Family Foundation. (2024). Status of State Medicaid Expansion Decisions: Interactive Map. Published on
May 8. Retrieved May 20, 2024, from https://www.kff.org/medicaid/issue-brief/status-of-state-medicaid-
expansion-decisions-interactive-map/

Karpman, M., Weiss, A., & Long, S. K. (2015). QuickTake: Access to health care providers improved between
September 2013 and September 2014. 18(34), 31‐6.

Kentner, A. C., & Grace, S. L. (2017). Between mind and heart: Sex‐based cognitive bias in cardiovascular disease
treatment. Frontiers in Neuroendocrinology, 45, 18–24.

Khatana, S. A. M., Bhatla, A., Nathan, A. S., Giri, J., Shen, C., Kazi, D. S., Yeh, R. W., & Groeneveld, P. W. (2019).
Association of medicaid expansion with cardiovascular mortality. JAMA Cardiology, 4(7), 671–679. https://doi.
org/10.1001/jamacardio.2019.165

10 | GUSMANO ET AL.

 19484682, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/w

m
h3.627 by V

ictor R
odw

in , W
iley O

nline L
ibrary on [25/07/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1111/j.1468-0009.2006.00439.x
https://doi.org/10.1007/978-981-15-2517-9_2
https://www.kff.org/medicaid/issue-brief/status-of-state-medicaid-expansion-decisions-interactive-map/
https://www.kff.org/medicaid/issue-brief/status-of-state-medicaid-expansion-decisions-interactive-map/
https://doi.org/10.1001/jamacardio.2019.165
https://doi.org/10.1001/jamacardio.2019.165


Mahkoul, A. E., Hatcher, J. B., Sulieman, L., Johnson, D., & Anderson, D. M. (2023). Patient cost exposure
and use of preventive care among ACA‐Compliant individual plans: Study examines patient cost
exposure and use of preventive care for people enrolled in ACA‐compliant individual plans. Health
Affairs, 42(4), 531–536.

Metzger, G. A., Asti, L., Quinn, J. P., Chisolm, D. J., Xiang, H., Deans, K. J., & Cooper, J. N. (2021). Association of
the affordable care act medicaid expansion with trauma outcomes and access to rehabilitation among young
adults: Findings overall, by race and ethnicity, and community income level. Journal of the American College
of Surgeons, 233(6), 776–793e16.

O'Hara, B., & Brault, M. W. (2013). The disparate impact of the ACA‐dependent expansion across population
subgroups. Health Services Research, 48(5), 1581–1592.

Pflieger, M., Winslow, B. T., Mills, K., & Dauber, I. M. (2011). Medical management of stable coronary artery
disease. American Family Physician, 83(7), 819–826.

Renna, F., Kosteas, V. D., & Dinkar, K. (2021). Inequality in health insurance coverage before and after the
affordable care act. Health Economics, 30(2), 384–402.

Serruys, P. W., Morice, M. C., Kappetein, A. P., Colombo, A., Holmes, D. R., Mack, M. J., Ståhle, E.,
Feldman, T. E., van den Brand, M., Bass, E. J., Van Dyck, N., Leadley, K., Dawkins, K. D., & Mohr, F. W.
(2009). Percutaneous coronary intervention versus coronary‐artery bypass grafting for severe coronary artery
disease. New England Journal of Medicine, 360(10), 961–972.

Sohn, H. (2017). Racial and ethnic disparities in health insurance coverage: Dynamics of gaining and losing
coverage over the life‐course. Population Research and Policy Review, 36(2), 181–201.

Sommers, B. D., Gunja, M. Z., Finegold, K., & Musco, T. (2015). Changes in self‐reported insurance coverage,
access to care, and health under the affordable care act. Journal of the American Medical Association,
314(4), 366–374.

Valdovinos, E. M., Niedzwiecki, M. J., Guo, J., & Hsia, R. Y. (2020). The association of medicaid expansion and
racial/ethnic inequities in access, treatment, and outcomes for patients with acute myocardial infarction. PLoS
One, 15(11), e0241785.

Weisz, D., Gusmano, M. K., Amba, V., & Rodwin, V. G. (2024). Has the expansion of health insurance coverage via
the implementation of the affordable care act influenced inequities in coronary revascularization in New York
city? Journal of Racial and Ethnic Health Disparities, 11(3), 1783–1790. https://doi.org/10.1007/s40615-023-
01650-1

Yuen, L., Costantini, T. W., Coimbra, R., & Godat, L. N. (2019). Impact of the affordable care act on elective general
surgery clinical practice. The American Journal of Surgery, 217(6), 1055–1059.

AUTHOR BIOGRAPHIES

Michael K. Gusmano, PhD, Professor and Associate Dean for Academic
Programs, College of Health, Lehigh University, Director of the Center for
Ethics, Lehigh University, Dr. Gusmano's research investigates the conse-
quences of health and social policy for poor and other vulnerable
populations. He holds a PhD in political science from the University of
Maryland at College Park and a Masters in public policy from the State

University of New York at Albany. He was also post‐doctoral fellow in the Robert Wood
Johnson Foundation Scholars in Health Policy program at Yale University (1995–1997).

Daniel Weisz is an Associate Research Scientist, Robert N. Butler Aging
Center, Mailman School of Public Health, Columbia University, NY.
Participating in the World Cities Project, a collaborative venture that studies
health systems and population health among, and within, New York, Paris,
London, Tokyo, Hong Kong, and more recently among global cities in Brazil,
Russia, India and China. Weisz received an MD from Johns Hopkins

University and an MPA in Health Policy and Management from the Wagner School, New
York University. His most recent areas of research focus on comparative analysis of
health systems and health systems performance.

ENDURING INEQUALITIES | 11

 19484682, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/w

m
h3.627 by V

ictor R
odw

in , W
iley O

nline L
ibrary on [25/07/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1007/s40615-023-01650-1
https://doi.org/10.1007/s40615-023-01650-1


Swati Palghat received her Bachelor of Dental Surgery (BDS) from Rajiv
Gandhi University of Health Sciences, Karnataka, India in 2018, Master of
Engineering in Healthcare Systems Engineering (MEng) from Lehigh
University, Pennsylvania, USA in 2022 and is certified as Six Sigma Green
Belt specialist by Institute of Industrial and Systems Engineering (IISE). She
currently works as a Manager of Industrial Engineering at Lehigh Valley

Health Network, Pennsylvania, USA. Her areas of interest include data analytics and
operational strategies to increase access, decrease disparities and enhance health
outcomes, improve health‐care delivery efficiency and productivity.

Victor G. Rodwin is Emeritus Professor of Health Policy and Management,
Wagner School of Public Service, New York University (NYU) and Co‐Director
(with Michael Gusmano) of the World Cities Project, a collaborative venture
that studies health systems and population aging among, and within, New
York, Paris, London, Tokyo and other global cities. His publications are listed
on his website: https://wagner.nyu.edu/community/faculty/victor-g-rodwin

How to cite this article: Gusmano, M. K., Weisz, D., Palghat, S., & Rodwin, V. G.
(2024). Desigualdades duraderas: Revascularización antes y después de la ACA.
World Medical & Health Policy, 1–12. https://doi.org/10.1002/wmh3.627

12 | GUSMANO ET AL.

 19484682, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/w

m
h3.627 by V

ictor R
odw

in , W
iley O

nline L
ibrary on [25/07/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://wagner.nyu.edu/community/faculty/victor-g-rodwin
https://doi.org/10.1002/wmh3.627

	Enduring inequalities: Revascularization before and after the ACA
	INTRODUCTION
	BACKGROUND
	Heart disease and the evolving role of revascularization
	Implementation of the ACA in the United States

	METHODS
	Data
	Identifying patients for analysis
	Regression analysis to identify factors associated with coronary revascularization

	RESULTS
	Logistic regression analysis

	DISCUSSION
	LIMITATIONS
	CONCLUSIONS
	ETHICS STATEMENT
	REFERENCES




