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Abstract

Objective—To evaluate the impact of the 2006 Massachusetts (MA) health reform on disparities
in the management of acute cholecystitis (AC).

Summary Background Data—Immediate cholecystectomy has been shown to be the optimal
treatment for AC, yet variation in care persists depending upon insurance status and patient race.
How increased insurance coverage impacts these disparities in surgical care is not known.

Methods—A cohort study of patients admitted with AC in MA and three control states from
2001 through 2009 was performed using the Hospital Cost and Utilization Project State Inpatient
Databases. We examined all non-elderly White, black, or Latino patients by insurance type and
patient race, evaluating changes in the probability of undergoing immediate cholecystectomy and
disparities in receiving immediate cholecystectomy before and after Massachusetts health reform.

Results—Data from 141,344 patients hospitalized for AC were analyzed. Prior to the 2006
reform, government-subsidized/self-pay (GS/SP) patients had a 6.6 to 9.9 percentage-point lower
(p<0.001) probability of immediate cholecystectomy in both MA control states. The MA
insurance expansion was independently associated with a 2.5 percentage-point increased
probability of immediate cholecystectomy for all GS/SP patients in MA (p=0.049) and a 5.0
percentage-point increased probability (p=0.011) for non-white, GS/SP patients compared to
control states. Racial disparities in the probability of immediate cholecystectomy seen prior to
health care reform were no longer statistically significant after reform in MA while persisting in
control states.

Conclusions—The MA health reform was associated with increased probability of undergoing
immediate cholecystectomy for AC and reduced disparities in undergoing cholecystectomy by
insurance status and patient race.
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INTRODUCTION

Combating disparities in surgery has remained challenging given complex interrelated
factors such as socioeconomic status, geography, education, patient race, and insurance
coverage. In contrast to financing in other countries, health care for the non-elderly adult
population in the United States is funded predominately through employer-sponsored or
privately-purchased health insurance plans. Federal and state programs assist low-income
residents, but even as the Affordable Care Act (ACA) begins to expand coverage, over 30-
million Americans today remain without health insurance. This lack of insurance has been
linked with disparities in the morbidity, mortality, and overall rates of surgery for a range of
diagnoses.1:2 Recent health reform efforts have been implemented at state and federal levels
in an attempt to increase access to and utilization of appropriate health care services. The
most public of these efforts is the ACA modeled after the 2006 coverage expansion in
Massachusetts. While overall rates of insurance grew across the Massachusetts population,
non-white residents saw particularly striking gains in coverage with uninsurance rates falling
from around 18% for black and Latino residents at the time of enactment to less than 5%
currently.34 However, few studies have shown how expanded health insurance coverage
impacts disparities surgical care by insurance status or patient race. Massachusetts therefore
serves as a unique natural experiment to evaluate how expanded health insurance coverage
affects disparities in surgical care delivery.

Acute cholecystitis has been one such diagnosis associated persistent disparities. Immediate
cholecystectomy for acute cholecystitis is associated with improved medical and economic
outcomes compared to delayed cholecystectomy.>~’ However, uninsured or underinsured
individuals are less likely than their better-insured peers to receive surgery when diagnosed
with acute cholecystitis.8 Similarly, low-income minorities are less likely than low-income
whites to receive immediate cholecystectomy for other benign biliary pathology.910 Acute
cholecystitis therefore presents an context in which to study the impact of insurance
expansion—such as that achieved in Massachusetts—on disparities in surgical care.

Studies of the Massachusetts reform suggest that the increased insurance coverage is
associated with increased access to primary care providers, increased use of preventative
health, and improved self-reported health status.11-16 There have been increased referrals for
surgical management of certain pathologies, but little is known regarding impacts on the
surgical management of acute diseases such as cholecystitis.17-18 The primary objective of
this study is to determine how the 2006 Massachusetts health reform impacted disparities in
the management of acute cholecystitis, by both insurance status and patient race. We
hypothesized that expanded health insurance would 1) increase the rates of immediate
cholecystectomy for acute cholecystitis in government-subsidized/self-pay patients and 2)
decrease disparities in immediate cholecystectomy for acute cholecystitis by insurance status
and patient race.

METHODS

Data from the Hospital Cost and Utilization Project State Inpatient Databases (SID) for
Massachusetts and three control states (Maryland, New York, and New Jersey) were used to
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capture all discharges of patients with acute cholecystitis between January 1, 2001 and
December 31, 2009. The SID capture approximately 98% of all inpatient discharges from
respective states and are validated annually. Control states were selected based on data set
availability and cohesiveness over the entire study period, similar ratios of surgeons to
residents, similar rates of cholecystectomy within the consistently insured population, and
similar racial composition among residents who are uninsured or covered by government-
subsidized plans.19:20 Each patient record represents a unique hospital discharge and
includes age, sex, race, primary payer, diagnoses, procedures, admission type (emergent,
urgent, elective), and hospital type (urban vs. rural, private vs. not-for-profit, and total
hospital beds). The study was deemed by the institutional review board review to be exempt,
as patients are not identifiable in this aggregated data set.

The study population included all white, Black, or Hispanic patients, between the ages of 18
and 64 years who were discharged with an International Classification of Diseases, Ninth
Revision diagnosis code for acute cholecystitis (574.00, 574.01, 574.30, 574.31, 574.60,
574.61, 574.80, 574.81, 575.0, or 575.12). International Classification of Diseases, Ninth
Revision procedure codes were used to determine whether patients underwent a
cholecystectomy (512.1-512.4) during hospitalization. Patients with Medicare coverage
were excluded from analysis as their insurance status was unlikely to have been affected by
the 2006 insurance expansion.

Indicator variables were created for insurance coverage (government-subsidized/self-pay vs.
private insurance), white vs. non-white race (Black or Hispanic), pre-reform vs. post-reform,
and Massachusetts vs. control states. Government-subsidized/self-pay patients included all
patients with Medicaid, Commonwealth Care (in Massachusetts), in addition to patients who
were uninsured or self-pay. Privately-insured patients included all individuals in either an
individually or employer-sponsored insurance plan. Given this population did not change
significantly as a result of reform, it also serves as a second, internal control group to
account for alternative state-specific changes in practice independent of insurance
expansion. Pre-Reform was defined as before the third quarter of 2006 while post-reform
was defined as discharge during or after the third quarter of 2006. Elixhauser comorbidity
indices were calculated using diagnosis codes and were included in all adjusted analyses.?!
To further control for complicated presentation with cholecystitis, an additional indicator
variable defined complicated cholecystitis for patients carrying an associated diagnosis code
for perforation of gallbladder, cholangititis, perforation or fistula of the bile duct, sepsis,
septic shock, or severe sepsis. Secular trends were accounted for with the use of an
additional linear time variable starting in the first quarter of 2001 and advancing at quarter-
year intervals through the fourth quarter of 2009.

Our primary outcome was the probability of having an immediate cholecystectomy during
the hospitalization for acute cholecystitis. Secondary outcomes included assessing if patients
changed where they received their care and the cost of hospitalization. To identify the
impact of the coverage expansion on these outcomes, we used a difference-in-differences
analysis. This methodology is routinely used by economists and others who do policy
analyses. It compares changes in outcomes in groups exposed to a policy change to a control
group not exposed to the policy.22 All patient and hospital factors as well as secular trends
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were included in the adjusted model. Sensitivity analyses were performed to measure
differences in pre-intervention trends in admission rates with acute cholecystitis and the
probability of immediate cholecystectomy, by insurance status and patient race. Our results
for these sensitivity models were unchanged from original models with the exception of
difference-in-difference analysis of all government-subsidized/self-pay patients which
showed mild sensitivity (results discussed below).

We used ordinary least squares (OLS) regression models to predict the probability of
receiving a cholecystectomy depending upon both payer status and patient race. For
disparities by insurance status, we compared the probability of immediate cholecystectomy
for government-subsidized/self-pay patients with the probability for privately-insured
patients, controlling for patient race in the adjusted analysis. To evaluate for racial
disparities, we looked specifically at government-subsidized/self-pay non-white relative to
government-subsidized/self-pay white patients, as this was the sub-group most directly
impacted by the insurance expansion. All models were adjusted for patient and hospital
factors as well as secular trends. As an additional sensitivity analysis, we also fit the data to
logistic models. Results from these models did not significantly change the interpretation of
our results.

Secondary analyses were done to evaluate changes in type of hospital and the cost of care
after reform in Massachusetts. Site of care was examined by trending overall admissions and
surgeries by hospital type. Additional evaluation in Massachusetts examined trends at
safety-net vs. non-safety-net hospitals. Safety-net facilities were defined as those receiving
greater than 25% of net-patient services revenue from Medicaid or self-pay patients at the
time of the law’s enactment. This definition was based on criteria by the Department of
Health and Human Services and availability of hospital financial records in Massachusetts.
As such, we classified eight hospitals as safety-net facilities which represent approximately
12% of all hospitals in the state.23:24 Cost of care was evaluated using the HCUP cost-to-
charge ratios with all costs inflation-adjusted to 2012 dollars.2> Data were analyzed using
STATA version 12 (College Station, Texas). Results are reported with 95% confidence
intervals or P-values as appropriate. The threshold for significance was a 2-tailed P < 0.05.

RESULTS

We identified 141,344 non-elderly adults who were admitted with acute cholecystitis and
met additional inclusion criteria (Table 1). Compared to the control states, patients in
Massachusetts tended to be older, have fewer comorbid conditions, and were less likely to
be female, black or Hispanic. Patients in Massachusetts were less likely to be admitted under
emergent status and less likely to be admitted to large, urban, not-for-profit hospitals. The
percentage of immediate cholecystectomies performed laparoscopically was lower in
Massachusetts compared to control states. Unadjusted trends in percentage of patients
receiving cholecystectomy by intervention group and insurance status are shown in Figure 1.

There was no differential change in annual admissions of government-subsidized/self-pay
patients with acute cholecystitis between Massachusetts and control states (P=0.458).
Sensitivity analyses also revealed no differences in the pre-reform trends in the probability
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of immediate cholecystectomy between government-subsidized/self-pay and privately-
insured patients in Massachusetts (P=0.170) or control states (P=0447). Similarly, there was
no differential pre-reform trend in probability of cholecystectomy for government-
subsidized/self-pay non-white and government-subsidized/self-pay white patients within
Massachusetts (P=0.583) or between Massachusetts and control states (P=0.878).

Disparities by Insurance Status

Prior to the 2006 reform, the unadjusted probability of government-subsidized/self-pay
patients in Massachusetts receiving cholecystectomy was 76.8%, compared to 85.9% for
privately-insured patients (Figure 1). Similarly, government-subsidized/self-pay patients in
control states had a 74.0% probability of receiving immediate cholecystectomy relative to
86.1% of privately-insured patients. Adjusted analysis found that government-subsidized/
self-pay patients in Massachusetts had a 6.6 percentage-point lower (p<0.001) probability of
receiving cholecystectomy compared to privately-insured patients (Figure 2) prior to reform.
In control states, government-subsidized/self-pay patients had a 9.9 percentage-point lower
(p<0.001) probability of receiving immediate cholecystectomy relative to privately-insured
patients in these states.

Adjusting for confounding factors, the 2006 Massachusetts health reform was independently
associated with a 2.5 percentage-point increase (P=0.049) in the probability of immediate
cholecystectomy for government-subsidized/self-pay patients in Massachusetts relative to
control states (Table 2). There was no differential change in the probability of immediate
cholecystectomy for privately-insured patients in Massachusetts compared to control states
(P=0.680). Results were mildly sensitive to the omission of 2006 quarters 1 and 2. In this
sensitivity analysis, the coverage expansion was associated with a 2.29 percentage-point
increased probability (P=0.075) of immediate cholecystectomy for government-subsidized/
self-pay patients in Massachusetts as compared to similar patients in control states.

After 2006, disparities in the probability of immediate cholecystectomy based on insurance
status decreased in Massachusetts while persisting in control states. Within Massachusetts,
government-subsidized/self-pay patients had a 4.3 percentage-point lower (p<0.001)
probability of cholecystectomy relative to privately insured patients. In control states,
government-subsidized/self-pay patients had a 10.3 percentage-point lower (p<0.001)
probability of receiving cholecystectomy relative to privately-insured patients after 2006.

Disparities by Patient Race

Unadjusted trends in immediate cholecystectomy by patient race and cohort are seen in
Figure 3. Prior to 2006, government-subsidized/self-pay non-white patients in Massachusetts
had a 72.8% unadjusted probability of receiving immediate cholecystectomy compared to
79.3% for government-subsidized/self-pay white patients in the state. Within control states,
non-white patients had a 72.5% probability of undergoing immediate cholecystectomy
relative to 76.5% of white patients (Table 3). Adjusting for confounding factors, non-white
patients in Massachusetts had a 7.6 percentage-point lower (p<0.001) probability of
cholecystectomy compared with white patients in the state (Figure 4). Non-white patients in
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control states had a 4.3 percentage-point lower (p<0.001) probability of cholecystectomy
than white patients in control states.

The 2006 Massachusetts health reform was independently associated with a 5.0 percentage-
point increase (P=0.011) in probability of immediate cholecystectomy for non-white patients
in Massachusetts compared to similar patients in control states (Table 3). There was no
statistically significant change in the probability of cholecystectomy for white patients in
Massachusetts relative to white patients in control states.

After the insurance expansion, non-white patients in Massachusetts had a 77.4% probability
of undergoing immediate surgery compared to 80.8% for white patients. Non-white patients
in control states had 72.1% probability of cholecystectomy relative to a 76.4% probability
for white patients. Again adjusting for patient, hospital, geographic, and secular covariates,
non-white patients in Massachusetts had a 2.9 percentage-point lower (p=0.075) probability
of immediate surgery relative to white patients within the state. For control states, non-white
patients had a 5.9 percentage-point lower (p<0.001) probability of cholecystectomy
compared to white patients.

Site of Care and Costs

Changes in the type of hospital were analyzed within Massachusetts, comparing safety-net
to non-safety-net hospitals. Prior to reform, 19.9 % of government-subsidized/self-pay
patients in Massachusetts were admitted to safety-net hospitals. After insurance expansion,
safety-net hospitals admitted 22.2% of government-subsidized/self-pay patients. The 2006
reform was associated a 3.1 percentage-point increased (P=0.004) probability of low-income
patients being admitted to a safety-net facility compared to privately-insured patients. There
was no change in the probability of immediate cholecystectomy for privately-insured
patients admitted to safety-net hospitals.

The mean inflation-adjusted cost of admission with acute cholecystitis for government-
subsidized/self-pay patients was $US 12,062.64 in Massachusetts before expansion while
admission of government-subsidized/self-pay patients in control states was $US 11,741.65.
After 2006, the mean inflation-adjusted cost of admission for government-subsidized/self-
pay patients was $US 12,763.18 in Massachusetts and $US 12,228.70 in control states. In
the adjusted model, the 2006 reform was associated with no significant change in costs for
government-subsidized/self-pay patients in Massachusetts relative to concurrent trends in
control state (+ $US 332.90, P=0.592).

Subset Analyses (government subsidized vs. self-pay)

Subset analysis was also conducted to look at trends in immediate cholecystectomy for
government-subsidized patients separate from self-pay patients. We found a significant
change being for government-subsidized, non-white patients in Massachusetts. The
increased probability of immediate cholecystectomy for all government-subsidized patients
in Massachusetts failed to reach statistical significance (+2.6 percentage-point, P=0.101).
However, the reform was associated with a 6.2 percentage-point increased probability
(P=0.010) of immediate cholecystectomy for non-white patients with government-
subsidized coverage in Massachusetts relative to concurrent trends in control states.
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Disparities in receipt of immediate cholecystectomy by patient race decreased and were no
longer significant within government-subsidized patients in Massachusetts after reform
while racial disparities persisted within similar patients in control states. There was no
differential change in the rate of immediate cholecystectomy for self-pay in Massachusetts
relative to control states, either as a whole or when stratified by patient race.

Subset Analyses (Complicated vs. uncomplicated cholecystitis)

Subset analyses by severity of presentation with AC found that the increased rates of
immediate cholecystectomy were for patients presenting with uncomplicated disease. The
law was associated with a 3.0 percentage-point increased probability of immediate
cholecystectomy (P=0.017) for all government-subsidized/self-pay patients presenting with
uncomplicated acute cholecystitis and a 5.8 percentage-point increased probability of
immediate cholecystectomy (P=0.004) for non-white patients relative to concurrent trends in
control states. There was no differential change in the rate patient presentation with
complicated acute cholecystitis. There was also no differential change in immediate
cholecystectomy for patients presenting with complicated cholecystitis.

DISCUSSION

Growing evidence suggests that surgery during initial hospitalization for acute cholecystitis
improves outcomes with significantly shorter length of hospitalization and lower overall
costs. Our findings highlight similar variation by insurance status and patient race prior to
the 2006 reform. However, we found that the 2006 Massachusetts health law was associated
with a 2.5 percentage-point increased probability of immediate cholecystectomy for all
government-subsidized/self-pay patients in Massachusetts and a 4.6 percentage-point
increased probability of cholecystectomy for non-white patients. Furthermore, racial
disparities decreased and were no longer statistically significant for non-white patients in
Massachusetts after insurance expansion while such disparities persisted in control states.
These findings suggest that insurance expansion, including increased enrollment in
Medicaid and government-subsidized insurance programs, may help mitigate disparities in
surgical care by both insurance status and patient race.

Our findings have implications for similar expansion of insurance coverage within other
states as a part of the ACA. Prior to the 2006 reform, Massachusetts had one of the smallest
uninsured populations in the country. Since implementation, Massachusetts has seen a
significant decrease in the number of uninsured from around 550,000 residents in 2006 to
less than 250,000 individuals in 2009, with the majority of newly-insured individuals
enrolling in either Medicaid or the newly created Commonwealth Care.2% Although it is
challenging to generalize the Massachusetts experience across the country, other states with
significantly higher baseline uninsurance rates have the potential to expand coverage to an
even greater volume of residents. A recent study estimates that uninsurance rates by 2016 to
be 19.6 percent without the Affordable Care Act as compared to 8.2 percent with the law.27
Within three states alone (Texas, Louisiana, and Florida), an estimated 2.3 million additional
residents could gain coverage with expansion of Medicaid which is roughly ten times the
volume as Massachusetts.
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The interplay between race, insurance status, and receipt of optimal care has been described
throughout the literature though it is often difficult to untangle. Our data suggest that a
portion of such disparities in management of acute cholecystitis might be mitigated by the
expansion of insurance across a population. Why patients are more likely to receive
immediate cholecystectomy after health care reform is not entirely clear. One possibility is
that changes in severity of patient presentation with acute cholecystitis impacts who is
eligible for immediate cholecystectomy. Previous reports from Massachusetts have
documented not only increased insurance coverage after reform but also improved access to
primary care, greater use of preventative health services, increased outpatient referrals for
certain surgical procedures, and decreased mortaility.3411-13.16.17 Sjmilarly, the Oregon
Medicaid Study found increased utilization of inpatient, outpatient, and emergency
department services after expanding insurance coverage to previously uninsured
populations.28:29, 30

Our findings in Massachusetts could possibly be due not to changes in the overarching
delivery system, but rather decreased variability in patient presentation with acute
cholecystitis. Our subset analyses suggest that primary changes in the rate of immediate
cholecystectomy were seen in government-subsidized patients, particularly non-white
patients, who presented with uncomplicated acute cholecystitis. While we attempted to
control both for patient comorbidities and severity of cholecystitis at the time of
presentation, subtle changes not captured in our adjustments may have influenced the
clinical decision to proceed with cholecystectomy rather than opting for nonoperative
management. However, such changes would still suggest that expanding insurance coverage
across a population might help mitigate disparities in care by both insurance status and
patient race.

The cost of health care is also coming under increasing scrutiny. Major differences in market
power, cost of living, and other economic factors confound cost comparisons between
Massachusetts and other states. However, our data found no significant changes in the cost
of admission for patients with acute cholecystitis after reform in Massachusetts relative to
the changes in control states. Previous studies have found that immediate cholecystectomy
for acute cholecystitis is associated with lower overall cost of care as compared to interval
cholecystectomy. Though challenging to reach a definitive conclusion, these findings at least
suggest that the increased receipt of cholecystectomy after expansion was not concurrently
associated with significant increases in the cost of care for management of cholecystitis in
Massachusetts as compared to our control states.

One limitation that must be considered is that practice patterns may have differentially
changed for surgeons across Massachusetts or at Massachusetts safety-net hospitals for
reasons independent of the reform such as recent publications on the superiority of
immediate cholecystectomy or increased evidence on the cost-effectiveness of immediate
cholecystectomy. However, such a change would need to be within a subsegment of
surgeons within the state operating primarily on government-subsidized or self-pay patients.
We used a privately-insured population as an internal, state control and did not see a
concurrent rise in immediate cholecystectomy either across the state or within safety-net
facilities.
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Moreover, the control states used in this study may not provide a true counterfactual for
Massachusetts. Each of these states was selected based on availability of data, relative
geographic proximity, similar distribution of insurance coverage among non-white
populations, similar rates of cholecystectomy within a consistently insured population, and
similar volumes of surgeons.1® Furthermore, each state is at or below the national average in
terms of health care needs met in health professional shortage areas.29 Sensitivity analyses
also revealed no differential pre-reform trend in overall admissions with AC or outcomes for
Massachusetts relative to control states. Nonetheless, Massachusetts is unique in many ways
from other states and as such our findings may not be generalizable outside the state. As the
Affordable Care Act rolls out in other states over the coming months and years, future
studies may better elucidate short and long-term impacts of insurance coverage expansion
on disparities in surgical care delivery.

Beyond timing and severity of presentation with acute disease, many additional factors are
known to contribute to disparities in surgical care and should also be considered when
contextualizing our findings. Low-income and minority communities have documented
differences in health beliefs, health literacy, and trust in medical system at large.
Furthermore, these populations are also disproportionately impacted by other social
determinants of health, including socioeconomic status, education levels, and employment
status.31:32 Changes in such confounding factors, independent of reform, could have
differentially influenced healthcare seeking behavior in Massachusetts relative to the control
states used in this study. To our knowledge, however, there have been few population-wide
initiatives during this time period that would broadly influence health care or health seeking
behavior. Furthermore, such a dramatic shift in behavior is unlikely to have occurred over
the short post-reform period. Similarly, provider bias or challenges in patient-provider
communication have been shown to be associated with disparities in surgical care, but are
unlikely to have differentially changed over such a short period.33:34 The economic
recession of 2008 has the potential to have affected Massachusetts differentially. However,
data from the United States Bureau of Labor Statistics suggest that trends in unemployment
were similar across all states included in this study.3> As an observational study, however,
additional ecological factors unknown to authors cannot be excluded as possible influences
our results.

Increasing attention has been given to the site of care as a major contributor to disparities in
surgical care.36-38 Data from Massachusetts suggest that the majority of newly insured
patients are preferentially maintaining care at a cluster of safety-net hospitals.3® Our data is
consistent with these findings in as much as government-subsidized/self pay patients
continued to be disproportionately admitted to safety-net facilities with the diagnosis of
cholecystitis. Yet, we also found a reduction in disparities by race and insurance status
despite government-subsidized and non-white patients receiving care at the same facilities.
Our findings therefore contrast previous reports identifying site of care as a primary driver
of disparities, at least in regards to the management of acute cholecystitis.

Given that the study was retrospective and used administrative data, we must also consider
additional limitations of data. ICD-9 diagnosis and procedure codes were used to select
patients and define outcomes. Therefore, errors in coding could have influenced our

Ann Surg. Author manuscript; available in PMC 2016 July 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Loehrer et al.

Page 10

findings. However, the HCUP-SID capture approximately 98% of all discharges from
respective states annually and are validated on an annual basis, significantly minimizing
directional sampling bias or errors in coding.

Overall, we found the 2006 Massachusetts health reform to be associated with reduced
disparities in the management of acute cholecystitis. Amidst a rapidly changing health care
landscape, ongoing evaluation of major policy changes is crucial to ensure the extension of
optimal care across populations, regardless or insurance status or patient race. Additional
studies are needed to more comprehensively dissect the multifactorial drivers of disparities
in surgical care and evaluate the impact of ongoing health reforms on disparities at state and
national levels.
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Figure 1.

Unadjusted trends in cholecystectomy for AC by insurance status in a) Massachusetts and b)
control states

* Implementation of Massachusetts Insurance Expansion

AC Acute cholecystitis

PVT Private insurance coverage

GS/SP Government-subsidized/self-pay coverage

Ann Surg. Author manuscript; available in PMC 2016 July 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Loehrer et al.

Percentage-Point Differencein
Probability of Cholecystectomy *
o

1
N

A

1
[0.0]

1
=
o

~12

Massachusetts

Control States

Figure 2.

Effect of being government-subsidized/self-pay patient on the probability of receiving

immediate cholecystectomy
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B Pre-Reform

O Post-Reform

T p<0.001

* Absolute difference in probability of receiving a cholecystectomy between government-

subsidized/self-pay and privately insured patients, controlling for patient age, sex, race,

comorbidities, hospital type, admission type, and complicated presentation.
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Unadjusted trends in immediate cholecystectomy for AC in GS/SP patients by patient race
in a) Massachusetts and b) control states

* Implementation of Massachusetts Insurance Expansion

AC Acute cholecystitis

W White patients

NW Non-white patients
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Figure4.
Effect of non-white race on probability of receiving immediate cholecystectomy

* Absolute difference in probability of receiving a cholecystectomy between government-
subsidized/self-pay non-white and white patients, controlling for age, sex, comorbidities,
hospital type, admission type, and complicated presentation.
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Table 1

Demographic characteristics of patients admitted with acute cholecystitis

Massachusetts ~ Control States
N (%) N (%)
Total Patients 20,066 121,278
State
MA 20,066 (100.0)  ---
MD 22,703 (18.7)
NJ 34,334 (28.3)
NY 64,241 (53.0)
Cholecystectomy 17,261 (86.0) 101,552 (81.9)
L apar oscopic 14,549 (84.3) 87,591 (83.7)
Government-subsidized/self-pay 5,801 (28.9) 42,575 (35.1)
Age mean (std) 44.40 (12.6) 43.17 (12.6)
Female 13,328 (66.4) 82,699 (68.2)
Race
White 16,835 (83.9) 76,367 (63.0)
Non-White 3,793 (18.9) 47,568 (39.2)
Comor bidity Index mean (std) 0.98 (1.2) 1.05(1.1)
Hospital Type
NFP, Rural 100+ beds 501 (2.5) 4,470 (3.7)
NFP, Urban <100 beds 1,275 (6.4) 2,101 (1.7)
NFP, Urban 100-299 beds 9,298 (46.3) 45,139 (37.2)
NFP, Urban 300+ beds 8,318 (41.5) 69,143 (57.0)
Admission Type
Emergent 14,250 (71.0) 103,906 (85.7)
Urgent 5,360 (26.7) 10,152 (8.4)
Elective 1,017 (5.1) 9,698 (8.0)
Complicated Presentation 746 (3.7) 4,308 (3.6)

MA Massachusetts

MD Maryland

NJ New Jersey

NY New York

NFP: Not-for-profit hospital
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