
Page 1 of 15

© Journal of Hospital Management and Health Policy. All rights reserved. J Hosp Manag Health Policy 2024;8:1 | https://dx.doi.org/10.21037/jhmhp-23-101

Original Article

Recent trends in hospital market concentration and profitability: 
the case of New Jersey

Rose Lu1^, Sujoy Chakravarty2, Bingxiao Wu3^, Joel C. Cantor4^

1London School of Economics and Political Science, London, UK; 2Department of Health Sciences, Rutgers University, Camden, NJ, USA; 
3Department of Economics, Rutgers University, New Brunswick, NJ, USA; 4Center for State Health Policy, Institute for Health, Healthcare Policy 

and Aging Research and Edward J. Bloustein School of Planning and Public Policy, Rutgers University, New Brunswick, NJ, USA

Contributions: (I) Conception and design: S Chakravarty, B Wu, JC Cantor; (II) Administrative support: All authors; (III) Provision of study materials 

or patients: None; (IV) Collection and assembly of data: All authors; (V) Data analysis and interpretation: All authors; (VI) Manuscript Writing: All 

authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Joel C. Cantor, ScD. Center for State Health Policy, Institute for Health, Healthcare Policy and Aging Research and Edward J. Bloustein 

School of Planning and Public Policy, Rutgers University, 112 Paterson Street, New Brunswick, NJ 08901-1293, USA. Email: jcantor@ifh.rutgers.edu.

Background: The United States (U.S.) and other countries rely on systems of private negotiations 
between insurance companies and hospitals to set hospital prices. To shed light on the implications of recent 
trends in hospital market consolidation in the U.S., particularly in New Jersey where not-for-profit hospitals 
dominate, we examined changes in hospital financial margins in New Jersey during a period of sustained 
consolidation activities.
Methods: We documented trends in hospital market concentration and operating margins for the 
state overall as well as each of eight hospital market areas (HMAs) from 2010 to 2020 and examined the 
associations in trends between these measures. Market concentration was measured using the standard 
Herfindahl-Hirschman Index (HHI). We employed hospital-level ordinary least squares (OLS) regression 
to examine the relationship between market concentration and operating margins in quadratic models. For 
robustness, three alternative specifications were considered, controlling for observed hospital characteristics 
and hospital fixed effects. Sensitivity analyses were conducted to test the impacts of the pandemic, a time lag, 
and hospital size.
Results: We found that hospital markets in New Jersey underwent increasing consolidation during our 
study period. By 2020, six HMAs, accounting for 71% of the total admissions in the state, were considered 
“highly concentrated” (HHI >0.25). On average, while there were some increases in operating margins in the 
earlier years, almost all HMAs exhibited relatively lower levels around 2020. Our regression model revealed 
that hospital market concentration was positively associated with hospital operating margins, but only at 
higher levels of concentration—above an HHI threshold level of 0.361. This finding is robust to controls for 
hospital characteristics, including hospital ownership status, and hospital fixed effects. As effect sizes from 
the lagged models did not differ much from our main results, it appears that the potential effect of increased 
concentration on margins occurred without much delay. 
Conclusions: Our findings demonstrate the need for continued scrutiny of proposed consolidation activity, 
rigorous enforcement of antitrust regulations, and development of policies by state and federal authorities to 
monitor and regulate prices and quality of care in markets that are already highly concentrated.
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Introduction

Background

Market consolidation has characterized the United States 
(U.S.) hospital industry since the 1980s, however, the pace 
of mergers and acquisitions (M&As), reflecting the rate of 
consolidation, sharply increased in the last decade following 
enactment of the Affordable Care Act (ACA). Nationwide, 
a total of 1,071 hospital M&As were announced from 2010 
to 2022 (1,2), with many of them between close competitors 
in the same geographic area (3). Accordingly, as of 2017, 
around 80% of hospital markets in the U.S. were “highly 
concentrated” by U.S. Department of Justice (DOJ) and 
Federal Trade Commission (FTC) standards (4-6).

The positive association between consolidation 
and operating margins (i.e., profitability) has been 
well documented in the economics literature since the 
development of the structure-conduct paradigm in the 
1960s–1970s (7). For instance, early research on M&As 
showed 4% to 7% cost reductions among target hospitals 
in the years post-mergers (8), which is sizable given 2016 

aggregate U.S. hospital operating margins of 6.7% (9). 
Since then, even more studies have focused on the impact of 
hospital market consolidation on prices, finding a positive 
relationship that arises due to the increased bargaining 
power of merged hospital entities during negotiations with 
private insurers (10-12). Historically, researchers found 
price increases of over 20% when mergers occur in already 
concentrated markets (13), and more recent estimates 
while slightly lower and ranging between 10–20% support 
this relationship (14,15). In terms of ownership status, 
contrary to earlier observations (16), researchers have 
suggested that not-for-profit and government hospitals 
became increasingly willing to raise prices as they acquired 
more market power (17). In fact, Rabbani’s case study of 
a 2010 non-profit hospital merger in Ohio revealed the 
consequences of increased out-of-pocket payments by 
123%, besides reduced utilization of care (18).

Whether the additional revenues after M&As are re-
invested into patient care operations and whether such 
investments vary by ownership type has been another 
empirical focus. Recent literature examined the association 
of hospital private-public payer mix with hospital financial 
outcomes. Wang and Anderson (19), for instance, found 
that increased commercial insurance payment rates among 
not-for-profit hospitals were associated with increased 
financial surpluses and administrative expenses, yet smaller 
increases in patient-care related outlays.

Consistent with Wang and Anderson’s finding of 
disproportionate investment in non-patient-care expenses 
after M&A activities, other studies have found negative 
effects of consolidation on quality of care. While hospital 
systems often claim that consolidation leads to better quality 
for patients and lower costs for the combined systems, much 
of the evidence has demonstrated otherwise (11). Kessler 
and McClellan (20), in one of the earliest studies, found 
that higher market concentration led to a significantly 
higher rate of risk-adjusted 1-year mortality for nonrural 
elderly Medicare patients hospitalized for heart attack 
care. Schneider’s (21) cross-sectional estimates based on 
373 California hospitals suggested higher risk-adjusted 
mortality rates in less competitive environments. More 
recently, Beaulieu et al. (3), using data on short-term acute 
care hospitals (ACHs) between 2007 to 2016, found hospital 
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acquisition by health systems was associated with modestly 
lower ratings in patient experiences.

Rationale and knowledge gap

While the impact of market consolidation can be 
multipronged, in this study, we specifically examine its effect 
on profitability reflected in data on operating margins. We 
analyze changing market concentration and its association 
with operating margins for all hospitals in New Jersey over 
11 years, from 2010 through 2020.

New Jersey offers a useful case study of the relationship 
between hospital consolidation and profitability and 
whether the evidence from prior studies is consistent in a 
state where hospital markets are predominantly not-for-
profit. Hospitals in the state that are primarily not-for-profit 
have undergone substantial consolidation over our study 
period and data available from state regulators allowed us 
to examine in detail the impact of such M&A activities on 
profitability. Our work contributes to the somewhat limited 
number of comprehensive state-specific analyses published 
to date. Specifically, as over 80% of hospitals in New Jersey 
are not-for-profit, our study contributes to the literature 
on the extent to which the link between consolidation 
and profitability holds in markets dominated by not-for-
profit hospitals. We believe our New Jersey-based analysis 
using data spanning 11 years beginning in the year of 
ACA enactment is an important addition to older and 
limited number of state-specific studies examining similar 
associations between market concentration and prices in 
California, Florida, and Massachusetts (22-26).

Objective

In addition to quantifying the effect on hospital profitability 
of hospital mergers in New Jersey during our study 
period (27), our findings are particularly relevant in the 
context of ongoing consolidation activities in the U.S. at 
large and, specifically, in New Jersey. In 2021, a proposed 
merger between New Jersey’s Hackensack Meridian 
Health and Englewood Health caught the attention of 
a multistate coalition of attorney generals who filed an 
amicus brief seeking to prevent the merger citing potential 

anticompetitive effects of lower quality and higher prices 
(28,29). The healthcare providers, that had received the 
initial approvals from State regulators, were already among 
the largest healthcare systems in the State. In 2022, the 
FTC effectively blocked the acquisition of Saint Peter’s 
Healthcare System by RWJBarnabas Health, a close 
competitor in central New Jersey (30). Yet, being the only 
independent hospital left in Middlesex County, Saint Peter’s 
Healthcare System recently turned to Atlantic Health 
System as its strategic partner in January 2024, intending to 
merge into a Morristown-based chain if granted regulatory 
approvals (31). Also, in April 2023, two southern New Jersey 
hospitals, Cooper University Health Care and Cape Regional 
Health System signed an agreement to merge, entailing 
more than 900 licensed beds and $2.2b in revenues (32). Our 
study will shed light on the implications of these planned 
mergers’ possible impact on profitability and higher pricing 
from diminished market competition.

Methods

Data sources

Our main data source was from New Jersey ACH Cost 
Reports1 for 2010 to 2020 provided by the New Jersey 
Department of Health (33), to which all state-licensed 
ACHs are required to report. In our study period, there 
were up to 73 ACHs in New Jersey each year. We utilized 
Cost Report data on: (I) maintained beds, which are beds 
that are set up and staffed (hereafter, beds), (II) total 
discharges and patient days, (III) operating income, and 
(IV) revenue. Our hospital data was supplemented with 
information from the Hospital Provider Cost Reports 
released by the Centers for Medicare & Medicaid 
Services (34), of which contains revenue breakdown by 
sources. For information on hospital characteristics we 
additionally utilized information from the New Jersey 
Hospital Association (NJHA) (35) and other public sources. 
Specifically, we searched for the consummation date of 
each M&A transaction to determine the timing of changes 
in hospital system ownership. Because of their potential 
financial vulnerability (36), we distinguished hospitals by 
their safety-net status, where safety-net hospitals (SNHs) 
were identified based on membership in the Hospital 

 
1 We used New Jersey Acute Care Hospital (ACH) annual cost reports to which all NJ-licensed ACHs are required to report to the New 
Jersey Department of Health. Cost data in the ACH report are required by law to reflect results of audited hospital financial reports. The 
datasets were obtained under a request pursuant to New Jersey’s Open Public Records Act.
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Alliance of New Jersey (HANJ) (37). Hospital urban 
status was defined using the 2020 rural-urban commuting 
area (RUCA) Code released by the U.S. Department of 
Agriculture (38). County-level unemployment rates were 
constructed with data from the Bureau of Labor Statistics (39) 
and matched to the hospital data based on zip code.

Primary measures

Geographic markets
We adopted the New Jersey hospital market areas (HMAs) 
defined by the New Jersey Commission on Rationalizing 
Health Care Resources (Commission) (40) by modifying 
the boundaries of the Dartmouth Atlas Hospital Referral 
Regions to conform to state lines.2 We allocated each 
hospital to an HMA based on the hospital zip code and 
information from the Commission (40).

Hospital financial outcomes
Our main outcome measure was the operating margin for 
each hospital, calculated as the ratio of operating income to 
total revenue, which reflects their profitability. Since prior 
research has linked hospital consolidation to prices, we also 
examined inpatient revenue per patient day and inpatient 
revenue per discharge to proxy measures of prices.

Market concentration
Our primary explanatory variable was the Herfindahl-
Hirschman Index (HHI), a standard measure for market 
concentration adopted by the FTC and DOJ (41). The 
HHI is calculated by summing the squared market shares 
of all firms (comprising hospitals within the same system) 
in the geographic market (defined above). The index 
can take values ranging from near zero to one, where a 
value of one entails a monopoly in the market, and values 
close to zero denote highly competitive markets. By FTC 
and DOJ’s Horizontal Merger Guidelines (41), markets 
with an HHI of over 0.25 are considered to be highly 

concentrated; transactions that increase the HHI by over 
0.02 in a highly concentrated market are seen as “likely 
to enhance market power” (42). For computing HHI, we 
calculated market share by beds in our analysis. However, as 
a sensitivity analysis, market share was also calculated based 
on total annual admissions and revenues; the resulting HHI 
measure was very similar. We also report the four-hospital 
concentration ratio (CR4) calculated as the combined market 
share of the four largest hospital systems in each area (43).

Analytic strategy

An ordinary least squares (OLS) regression was used to 
examine the relationship between operating margins (and 
inpatient revenue per unit) of individual hospitals and 
market concentration (HHI) in their respective markets. 
Our three main regression models are specified as:

2
0 1 2β β β α δ= + + + +it it it i tOutcome HHI HHI  [1]

2
0 1 2it it it i it tOutcome HHI HHI Xβ β β α δ= + + + + +  [2]

2
0 1 2β β β γ δ= + + + +it it it i tOutcome HHI HHI  [3]

where itOutcome  is itOperating Margin ,  itInpatient Revenue Discharges , or 
 itInpatient Revenue Patient Days  for hospital i  at time t . All models 

are in quadratic form to account for potential non-linear 
relationships. Our baseline model [1] includes HMA fixed 
effects, denoted by αi , and year fixed effects, denoted by δ t , 
are included to account for time-invariant differences between 
markets and non-linear trends across years. Model [2]  
additionally includes a vector of hospital-level control 
variables, itX . These include the number of beds, hospital 
ownership status, urban/non-urban status3, SNH status 
(time-invariant), and county-level unemployment rates. 
To adjust for possible impacts of unobserved hospital 
characteristics on our estimation, we specify model [3] with 
hospital fixed effects, γ i , and year fixed effects.

We conducted additional sensitivity analyses. First, we 
excluded the year of 2020 from our estimation to examine 
whether our results are affected by the pandemic. That is, 

 
2 New Jersey, though spanning seven metropolitan statistical areas (MSAs), is a densely populated state that is in fact dominated by two 
large MSAs shared with neighboring states. The other five MSAs each only contain a single NJ county. Hence, MSAs are not useful units 
for studying state-level hospital market conditions. The 21 New Jersey counties vary widely in population size, characteristics, and market 
conditions, hence, are also not useful units to study hospital market dynamics.
3 The RUCA code delineates metropolitan, micropolitan, small town, and rural commuting areas based on the size and direction of the 
primary (largest) commuting flows for each zip code on a scale of one to ten. New Jersey is highly urban: most hospitals are located in areas 
with RUCA code of one, with a minority located in areas with a code of two and four. Based on this context, a dummy variable for urban 
location was created to assign urban status to those with RUCA code of one.
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we estimated the same models with data from 2010–2019 
only. Second, we conducted OLS specifications when HHI 
was lagged by one period to examine whether the effect of 
market concentration on margins occurs with a lag. Third, 
we stratified our main model by hospital bed size (i.e., above 
and below the median) to test for heterogeneity effects. 
Fourth, to aid the interpretation of our quadratic models, 
we estimated separate linear models for above and below 
the quadratic inflection points.

Results

Descriptive results

Our sample includes a total  of  789 hospital-year 
observations. Between 2010 to 2020, the percentage of 
ACHs in New Jersey that were part of a hospital system 
increased from 77.8% (56 system members) to 86.1% (62 
system members) (see Table 1 and Figure 1). Table 1 includes 
trends in several measures reflecting different aspects of 
hospital consolidation over 2010–2020 for the state overall 
and each of the 8 HMAs in New Jersey. In New Jersey, 
with systems acquiring independent hospitals, the share 
of beds belonging to system member hospitals increased 
from 77.8% to 84.9%. M&As between individual systems 
decreased the number of systems operating in New Jersey 
from 29 to 21 and increased the average system size. Over 
2010–2020, the average number of ACHs per hospital 
system increased from 1.9 to 3.0, and the average number 
of beds per system from 578 to 857. Consistent with these 
trends, the bed weighted mean CR4 in New Jersey increased 
from 81.0% in 2010 to 88.1% in 2020. Interested readers 
could also refer to Table S1 online, which enumerates M&A 
events in New Jersey during our study period.

Examining the HMAs individually, we see that while 
the level of market concentration varied across geographic 
markets, many were already “highly concentrated” by 
federal standards in the middle of the study period. By 2020, 
six out of the eight HMAs had HHIs that exceeded the 0.25 
threshold, which is considered as “highly concentrated” 
by the FTC and DOJ; four markets had their CR4 at 90% 
or greater. Morristown and Toms River had the highest 
HHI at 0.58 and 0.42, respectively. On average, while 
some increases in operating margins were observed in the  
earlier years, almost all HMAs exhibited relatively lower 
levels around 2020.

Table 2 presents the market characteristics used in our 
analysis. The total number of beds was rather stable over 
time, suggesting no substantial growth to the markets. 

Resulting from the M&A activities, some areas saw a 
decrease in non-profit ownership as hospitals acquired 
changed to proprietary status.

Figure 2 shows an upward trend in HHI over time across 
markets with the sharpest increases in the Morristown, 
Newark/Jersey City, and New Brunswick HMAs. Also, 
Morristown, Toms River, and Trenton, each of which 
experienced an upward trend, already had HHIs above 0.25 
in 2010. Year-on-year HHI increases over the threshold of 
0.02 (that is considered as likely to enhance market power) 
were documented nine times across four HMAs, namely in 
Camden, Morristown, New Brunswick, and Newark/Jersey 
City. The largest year-on-year growth in HHI was recorded 
in Morristown (an increase of 0.1 between 2015 and 2016), 
which also occurred along with the largest year-on-year 
increase in the weighted average operating margin (14.9 
percentage points).

Regression results

Table 3 presents results from OLS regressions examining 
the impact of HMA-level HHI on individual hospital 
operating margins. As described, in addition to the main 
model [1], models [2,3] represent the robustness tests to the 
inclusion of measures of hospital and area characteristics. 
The coefficients for the linear and quadratic terms together 
indicate that, while initially an increase in HHI is associated 
with a decrease in the margin, this relationship eventually 
becomes positive. In specification [1], the relationship 
between HHI and operating margin becomes positive once 
a market’s HHI surpasses the inflection point of 0.361. 
In the appendix, we include results of two linear models 
confirming HHI’s negative correlation with operating 
margin below 0.361 and positive correlation above that 
level are both statistically significant (see Table S2). An F-test 
ruled out the null hypothesis that the coefficients on HHI 
and its squared term are jointly zero (F=11.63, P<0.001 for 
model [1]). Full results showing HMA and year fixed effects 
are presented in Table S3. The coefficients on the HHI 
terms are similar across models [1-3], suggesting our results 
are robust to the inclusion of additional controls and are not 
driven by unobserved hospital heterogeneity.

Sensitivity analyses in Table S4 examine the lagged effect 
of market concentration on profitability, results that are 
qualitatively the same as the main models. Further results also 
suggested that the inclusion of the pandemic year 2020 in our 
main models posed no significant impact on our estimates (see 
Table S5), and that there seem to be no significant differences 

https://cdn.amegroups.cn/static/public/JHMHP-23-101-Supplementary.pdf
https://cdn.amegroups.cn/static/public/JHMHP-23-101-Supplementary.pdf
https://cdn.amegroups.cn/static/public/JHMHP-23-101-Supplementary.pdf
https://cdn.amegroups.cn/static/public/JHMHP-23-101-Supplementary.pdf
https://cdn.amegroups.cn/static/public/JHMHP-23-101-Supplementary.pdf
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Table 1 New Jersey hospital market area characteristics

Geographical area 2010 2012 2014 2016 2018 2020

New Jersey State

Hospitals, N 72 72 73 73 72 72

Systems, N 29 29 29 24 23 21

Hospitals in systems, % 77.8 79.2 87.7 87.7 87.5 86.1

Hospitals per system, mean 1.9 2.0 2.2 2.7 2.7 3.0

Beds in systems, % 77.8 79.4 85.6 85.2 85.6 84.9

Beds per system, mean 578 596 623 736 769 857

Admissions in systems, % 82.0 82.5 88.6 89.6 89.7 90.0

Admissions per system, mean 33,133 32,887 32,482 38,513 38,290 39,991

Bed-weighted CR4, % 81.0 82.5 83.7 85.1 86.8 88.1

Bed-weighted HHI 0.25415 0.26310 0.27100 0.29317 0.30922 0.31173

Operating margin, bed weighted mean, % 1.9 2.5 3.2 5.0 3.4 0.8

Atlantic City hospital market area

Beds in systems, % 89.5 90.1 90.0 88.5 90.2 82.8

Beds per system, mean 306 301 297 254 305 351

Bed-weighted CR4, % 83.5 83.9 84.6 79.7 82.8 82.8

Bed-weighted HHI 0.22364 0.22788 0.22901 0.20099 0.22187 0.22081

Operating margin, bed weighted mean, % 1.8 0.2 3.8 5.3 2.3 1.6

Camden hospital market area

Beds in systems, % 97.0 100.0 97.1 97.2 97.2 97.2

Beds per system, mean 579 575 593 577 726 731

Bed-weighted CR4, % 88.4 90.3 87.9 88.4 97.2 97.2

Bed-weighted HHI 0.22152 0.25105 0.23416 0.22956 0.33353 0.34624

Operating margin, bed weighted mean, % 2.4 4.5 6.4 7.6 3.7 0.4

Hackensack, Ridgewood and Paterson hospital market area

Beds in systems, % 44.8 51.8 62.3 61.6 61.6 61.6

Beds per system, mean 531 478 411 471 470 472

Bed-weighted CR4, % 62.4 65.0 66.1 69.9 71.6 70.5

Bed-weighted HHI 0.12502 0.13080 0.13375 0.14755 0.15381 0.14988

Operating margin, bed weighted mean, % 1.5 3.8 4.1 4.0 5.0 4.2

Morristown hospital market area

Beds in systems, % 93.6 100.0 100.0 100.0 100.0 100.0

Beds per system, mean 631 507 498 659 636 606

Bed-weighted CR4, % 1 1 1 1 1 1

Bed-weighted HHI 0.48445 0.48044 0.50733 0.62769 0.62571 0.58053

Operating margin, bed weighted mean, % 1.4 0.1 −4.7 7.2 13.0 12.6

Table 1 (continued)
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Table 1 (continued)

Geographical area 2010 2012 2014 2016 2018 2020

New Brunswick hospital market area

Beds in systems, % 90.0 89.0 100.0 100.0 100.0 100.0

Beds per system, mean 377 366 429 435 476 540

Bed-weighted CR4, % 0.7 0.7 0.8 0.8 0.8 0.9

Bed-weighted HHI 0.16700 0.16674 0.21154 0.21632 0.20579 0.25168

Operating margin, bed weighted mean, % 0.7 0.8 1.3 2.6 2.0 −2.7

Newark/Jersey City hospital market area

Beds in systems, % 61.6 71.3 72.0 72.4 73.0 73.2

Beds per system, mean 610 539 536 676 718 719

Bed-weighted CR4, % 74.7 78.5 80.1 84.9 85.4 85.0

Bed-weighted HHI 0.24325 0.25426 0.27494 0.32443 0.33579 0.33293

Operating margin, bed weighted mean, % 1.8 3.1 2.5 3.2 −2.5 −3.6

Toms River hospital market area

Beds in systems, % 100.0 100.0 100.0 100.0 100.0 100.0

Beds per system, mean 910 893 868 884 905 907

Bed-weighted CR4, % 100.0 100.0 100.0 100.0 100.0 100.0

Bed-weighted HHI 0.41614 0.41479 0.41362 0.41568 0.42475 0.42562

Operating margin, bed weighted mean, % 3.4 5.0 6.1 8.8 5.4 −1.0

Trenton hospital market area

Beds in systems, % 100.0 100.0 100.0 100.0 100.0 100.0

Beds per system, mean 291 303 296 247 228 242

Bed-weighted CR4, % 100.0 100.0 100.0 100.0 100.0 100.0

Bed-weighted HHI 0.38583 0.40349 0.39654 0.40993 0.39720 0.41431

Operating margin, bed weighted mean, % 2.9 −6.9 −6.1 −4.6 −1.5 −6.1

CR4, four-hospital concentration ratio; HHI, Herfindahl-Hirschman Index.

Figure 1 Hospital system affiliation in New Jersey, 2010–2020. M&A, merger and acquisition.
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Table 2 New Jersey hospital characteristics by market area

Geographical area 2010 2012 2014 2016 2018 2020

New Jersey State

Number of M&As 0 4 3 5 3 0

Beds, mean (SD) 299.1 (177.8) 292.0 (180.8) 293.0 (181.2) 291.7 (188.7) 296.6 (191.5) 298.5 (187.8)

Non-profit ownership, % 87.5 86.1 84.7 78.9 80.6 80.3

Governmental ownership, % 4.2 4.2 2.8 2.8 1.4 1.4

Proprietary ownership, % 8.3 9.7 12.5 12.7 18.1 18.3

Urban location, % 93.1 93.1 94.4 94.4 94.4 94.4

SNH status, % 34.7 34.7 33.3 33.8 33.3 33.8

County unemployment rate, mean (SD) 0.10 (0.01) 0.10 (0.02) 0.07 (0.01) 0.05 (0.01) 0.04 (0.01) 0.10 (0.02)

Atlantic City hospital market area

Beds, mean (SD) 213.8 (99.3) 208.6 (99.9) 206.4 (103.4) 179.5 (84.4) 211.4 (95.6) 211.9 (96.7)

Non-profit ownership, % 87.5 87.5 87.5 87.5 87.5 87.5

Governmental ownership, % 0 0 0 0 0 0

Proprietary ownership, % 12.5 12.5 12.5 12.5 12.5 12.5

Urban location, % 75 75 75 75 75 75

SNH status, % 25 25 25 25 25 25

County unemployment rate, mean (SD) 0.12 (0.01) 0.12 (0.02) 0.09 (0.02) 0.07 (0.02) 0.06 (0.01) 0.13 (0.04)

Camden hospital market area

Beds, mean (SD) 248.6 (135.3) 239.6 (153.1) 254.5 (148.9) 270.0 (156.7) 271.8 (154.8) 273.5 (153.5)

Non-profit ownership, % 83.3 83.3 91.7 90.9 100 100

Governmental ownership, % 0 0 0 0 0 0

Proprietary ownership, % 16.7 16.7 8.3 9.1 0 0

Urban location, % 91.7 91.7 91.7 90.9 90.9 90.9

SNH status, % 16.7 16.7 16.7 18.2 18.2 18.2

County unemployment rate, mean (SD) 0.10 (0.01) 0.10 (0.01) 0.07 (0.01) 0.05 (0.01) 0.04 (0.01) 0.09 (0.01)

Hackensack, Ridgewood and Paterson hospital market area

Beds, mean (SD) 395.2 (264.6) 384.6 (274.6) 355.0 (281.5) 352.8 (282.9) 352.5 (283.1) 353.4 (282.8)

Non-profit ownership, % 83.3 83.3 61.5 61.5 61.5 61.5

Governmental ownership, % 8.3 8.3 7.7 7.7 0 0

Proprietary ownership, % 8.3 8.3 30.8 30.8 38.5 38.5

Urban location, % 100 100 100 100 100 100

SNH status, % 58.3 58.3 53.8 53.8 53.8 53.8

County unemployment rate, mean (SD) 0.09 (0.02) 0.09 (0.02) 0.06 (0.01) 0.05 (0.01) 0.04 (0.01) 0.10 (0.01)

Morristown hospital market area

Beds, mean (SD) 253.0 (225.7) 253.6 (222.0) 284.7 (231.1) 282.4 (249.4) 272.6 (255.8) 259.7 (208.1)

Non-profit ownership, % 100 100 100 71.4 71.4 71.4

Governmental ownership, % 0 0 0 0 0 0

Proprietary ownership, % 0 0 0 28.6 28.6 28.6

Urban location, % 75.0 75.0 85.7 85.7 85.7 85.7

SNH status, % 25.0 25.0 14.3 14.3 14.3 14.3

County unemployment rate, mean (SD) 0.09 (0.01) 0.08 (0.01) 0.06 (0.01) 0.04 (0.00) 0.03 (0.00) 0.08 (0.01)

Table 2 (continued)
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Table 2 (continued)

Geographical area 2010 2012 2014 2016 2018 2020

New Brunswick hospital market area

Beds, mean (SD) 313.6 (176.5) 308.6 (176.0) 321.6 (172.9) 326.1 (171.9) 317.1 (167.5) 337.8 (175.1)

Non-profit ownership, % 100 87.5 100 100 100 100

Governmental ownership, % 0 0 0 0 0 0

Proprietary ownership, % 0 12.5 0 0 0 0

Urban location, % 100 100 100 100 100 100

SNH status, % 25.0 25.0 25.0 25.0 22.2 25.0

County unemployment rate, mean (SD) 0.09 (0.01) 0.08 (0.01) 0.06 (0.00) 0.04 (0.00) 0.03 (0.00) 0.08 (0.01)

Newark/Jersey City hospital market area

Beds, mean (SD) 330.3 (139.7) 314.9 (141.2) 310.2 (151.7) 311.4 (165.5) 327.8 (182.5) 327.5 (183.2)

Non-profit ownership, % 66.7 66.7 66.7 50.0 50.0 50.0

Governmental ownership, % 16.7 16.7 8.3 8.3 8.3 8.3

Proprietary ownership, % 16.7 16.7 25.0 41.7 41.7 41.7

Urban location, % 100 100 100 100 100 100

SNH status, % 50.0 50.0 50.0 50.0 50.0 50.0

County unemployment rate, mean (SD) 0.10 (0.01) 0.10 (0.01) 0.07 (0.01) 0.06 (0.01) 0.05 (0.01) 0.11 (0.01)

Toms River hospital market area

Beds, mean (SD) 341.4 (141.2) 335.0 (137.6) 325.4 (122.9) 331.4 (134.2) 339.5 (146.4) 340.0 (147.1)

Non-profit ownership, % 100 100 100 100 100 100

Governmental ownership, % 0 0 0 0 0 0

Proprietary ownership, % 0 0 0 0 0 0

Urban location, % 100 100 100 100 100 100

SNH status, % 25.0 25.0 25.0 25.0 25.0 25.0

County unemployment rate, mean (SD) 0.09 (0.01) 0.10 (0.01) 0.07 (0.01) 0.05 (0.00) 0.04 (0.00) 0.09 (0.00)

Trenton hospital market area

Beds, mean (SD) 218.5 (37.7) 227.5 (43.8) 221.8 (40.3) 185.5 (32.8) 171.0 (24.5) 181.2 (41.0)

Non-profit ownership, % 100 100 100 100 100 100

Governmental ownership, % 0 0 0 0 0 0

Proprietary ownership, % 0 0 0 0 0 0

Urban location, % 100 100 100 100 100 100

SNH status, % 50.0 50.0 50.0 50.0 50.0 50.0

County unemployment rate, mean (SD) 0.09 (0.00) 0.08 (0.00) 0.06 (0.00) 0.04 (0.00) 0.04 (0.00) 0.07 (0.00)

Urban location is defined by RUCA code of a value of 1; SNH status is time-invariant. M&As, mergers and acquisitions; SNH, safety-net 
hospital; SD, standard deviation; RUCA, rural-urban commuting area.

in the effects by bed sizes (see Table S6).
In addition, our three specifications were also estimated 

using two alternative dependent variables proxying for 
price: inpatient revenue per patient day and inpatient 
revenue per discharge. While consistent in the direction of 
coefficients with models using operating margins, inpatient 
revenue models did not yield statistically significant results 

(see Tables S7,S8).

Discussion

Key findings

We documented trends in hospital market concentration 

https://cdn.amegroups.cn/static/public/JHMHP-23-101-Supplementary.pdf
https://cdn.amegroups.cn/static/public/JHMHP-23-101-Supplementary.pdf
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and operating margins for New Jersey overall and in its 
eight-hospital markets over the period 2010–2020 and 
examined the association between these measures. Hospital 
markets in New Jersey underwent increasing consolidation 
during our study period and by 2020, six HMAs, accounting 
for 71% of the total admissions in New Jersey, were 
considered “highly concentrated” based on FTC and DOJ 

standards. Several of the markets (e.g., Morristown, Toms 
River, and Trenton) were already highly concentrated 
in 2010 and experienced additional consolidation that 
likely increased hospital market power substantially. 
Other markets such as Newark/Jersey City, Camden, and 
New Brunswick that were not highly concentrated in 
2010, became so during our study period. These market 

0.6

0.4

0.2

0.0

2010    2011    2012    2013    2014    2015    2016    2017    2018    2019    2020
Year

Atlantic City
Camden Newark/Jersey City

H
H

I

Hackensack, Ridgewood and Paterson
Morristown

New Brunswick
Trenton
Toms River

Figure 2 HHI by hospital market area, 2010–2020. HHI, Herfindahl-Hirschman Index.

Table 3 Regression results for HHI on operating margins (dependent variable), 2010–2020

Variables Model [1] Model [2] Model [3]

HHI −1.5580*** (0.4191) −1.6134*** (0.4072) −1.2274*** (0.3601)

HHI2 2.1600*** (0.4647) 2.2216*** (0.4533) 1.5914*** (0.4017)

Number of beds 0.0001** (0.00002)

Ownership status

Governmental −0.0845*** (0.0269)

Proprietary −0.0412*** (0.0131)

Urban location 0.0710*** (0.0189)

SNH status −0.0235** (0.0095)

Unemployment rate −0.2035 (0.4295)

HMA fixed effects Yes Yes No

Hospital fixed effects No No Yes

Observations 789 789 789

R2 0.0792 0.1422 0.3917

**, P<0.05; ***, P<0.01. Year fixed effect included in all models. Model [2] imposes controls on hospital characteristics, including number 
of maintained beds, ownership status (for which the basis is non-profit ownership), a dummy variable for urban location (RUCA code 
of 1), time-invariant SNH status, and county-level unemployment rate. Standard errors in parentheses. Standard errors are level. HHI, 
Herfindahl-Hirschman Index; SNH, safety-net hospital; HMA, hospital market area; RUCA, rural-urban commuting area.
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concentration patterns that we discerned in New Jersey are 
consistent with trends in other states and at the national 
level (4,44).

Our regression analyses revealed that hospital market 
concentration was positively associated with operating 
margins at higher levels of concentration, specifically 
when market concentration exceeded a HHI threshold of 
0.361 (the quadratic inflection point). However, below this 
threshold level, we discerned a negative relation between 
market concentration and operating margins. Notably, this 
result holds even as we controlled for hospital ownership 
status, among other characteristics.

While unexpected, we suspect that the negative 
relationship at low levels of HHI may be due to low 
margins incentivizing M&A activities, leading to increased 
market concentration. This nonlinearity is an important 
contribution to the current evidence on the association 
between hospital market consolidation and prices (11,45) 
and could help explain specific instances when a positive 
relationship is not found. Indeed, cross-sectional research 
showed that hospitals in the bottom 10% of operating 
margin ranking were much more likely to merge or become 
acquired in the US, compared to those at the top 10% 
(4.0% vs. 0.3%) (46). The nonlinearity is also consistent 
with evidence that the impact of consolidation can increase 
disproportionately when in response to merging hospitals, 
rival hospitals in the same geographic market also raise 
prices (47). As effect sizes from the lagged models (see  
Table S2) did not differ meaningfully from our main 
results, it appears that the potential effect of increased 
concentration on margins occurred rather immediate. 
Our paper contributes to the literature by examining 
the variation in a wide range of competition levels and 
documenting the non-monotonicity, while the existing 
literature mostly focused on certain entry or merger events 
and thus only find a monotonic relationship (48,49). 

In 2020, half of the HMAs in New Jersey were highly 
concentrated, and further consolidation in those HMAs is 
likely to result in a price increase in those markets. In light 
of these findings, the several proposed mergers in the state 
are of particular concern. The positive association that we 
discern between hospital consolidation and profitability is 
empirically consistent with some notable changes in the 
New Jersey hospital landscape over the last decade. For 
instance, in the Morristown market area, there was a clear 
upward trend in both HHI and weighted average operating 
margin. Morristown was consistently the most concentrated 
HMA in New Jersey, where Atlantic Health System 

controlled 65.2% of the market share by beds in 2010 and 
73% in 2020. There was a 0.10-point jump in HHI between 
2015 to 2016 that was primarily due to Atlantic Health 
System’s acquisition of Hackettstown Medical Center (50) 
and that year also saw a 16% increase in operating margin.

Implications

Our findings suggest several critical steps for policymakers 
and antitrust authorities considering multiple consolidation 
initiatives that are currently underway. First, since most 
markets are highly concentrated, antitrust enforcement 
agencies must closely monitor proposed M&As that will 
further increase market power and reduce competition (51).  
For this, New Jersey should enhance its capacity for 
monitoring local hospital markets, either through 
independent initiatives or in collaboration with federal 
authorities. In a 2021 study, based on a cross-state 
comparison, New Jersey was characterized as having 
only moderate review authority with criteria focusing on 
transactions that influence access to care and affordability 
and cost of care (52,53). It is also one out of 10 states that 
requires transacting entities to provide notice to multiple 
state agencies that ensure better assessment and evaluation 
of mergers or acquisitions (52). Ongoing initiatives in 
states like Massachusetts, Oregon, and New York in merger 
review, reporting requirements, and post-merger pricing 
regulation can provide guidance towards enhancing state 
legal framework to prevent further erosion of competition 
and resultant price increases in the concentrated hospital 
markets.

Limitations

Our study had several limitations. First, our results 
reflected the association of market concentration with 
hospital operating margins, and do not prove causality. 
Our regression analysis could not account for possible 
differences in quality of care or reputation across hospitals 
that could contribute to differences in demand for services 
and margins. Second, profitability and pricing were proxied 
by changing operating margins and measures of inpatient 
revenue per unit of service, as we did not have access to 
insurer-paid claims data or hospital-insurer contracts to 
measure prices directly. Other factors such as hospital cost 
structures could also affect margins, but we believe pricing is 
likely to be a major contributor. In terms of our alternative 
revenue measures, we had no suitable data for combining 

https://cdn.amegroups.cn/static/public/JHMHP-23-101-Supplementary.pdf
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inpatient and outpatient revenues per unit of service for 
our estimates and had no way to determine whether the 
absence of statistical significance in these models was the 
result of missing data on ambulatory revenue or whether 
they indicated weak or absent price effects. Finally, our 
analysis could not account for out-of-state competition 
resulting from New Jersey patients crossing state borders 
for hospital care. However, our findings would be biased 
upward only if growing consolidation in New Jersey was 
accompanied by decreasing hospital competition from New 
York, Pennsylvania, or Delaware, which seems unlikely 
given national trends.

Conclusions

Our study provides in-depth analyses of the association 
between hospital market concentration and hospital 
profitability in New Jersey, yielding important new findings 
to inform local and national policymaking on hospital 
market structure and competition policy. Our findings 
strongly underscore the need for scrutiny of proposed M&A 
activity, rigorous enforcement of antitrust regulations, and 
development of policies to monitor and regulate prices 
and quality of care in markets that are already highly 
concentrated. Future research should examine the extent 
to which interstate competition impacts hospital pricing 
and profitability by utilizing patient hospital utilization 
and financial performance data from bordering states. In 
addition, using comprehensive hospital pricing information 
from insurer claims or other sources would allow analysis of 
direct measures of hospital prices.

Healthcare price increases have been the primary 
drivers of healthcare spending growth in the U.S. (54). A 
recent survey (55) indicates bipartisan support for policies 
addressing high hospital prices, consolidation, and anti-
competitive practices. As expected, U.S. hospitals prices 
are high relative to those of other industrialized countries. 
According to data from the Commonwealth Fund published 
in 2016, the U.S. spent $21,063 per hospital discharge 
in 2014, compared to the OECD median of $10,530. In 
Germany for instance, the cost per discharge was only 
$5,900, or 28 percent of the U.S. cost (56). Growing 
hospital consolidation and the resultant market power apart 
from increasing prices, has also been shown to diminish 
the quality of healthcare services when reduced market 
competition reduces consumer choices among providers (57).  
The U.S. is an outlier among developed nations in its 
reliance on negotiations between private insurers and care 

providers to establish prices and it stands alone in its lack 
of government regulation of pricing for hospital care (58). 
In fact, for markets where prices are regulated, research has 
demonstrated a positive relationship between competition 
and quality (59). These quality effects are relevant in public 
payer delivery systems such as Medicaid or Medicare as well 
as in countries like Australia, Switzerland, or Canada where 
private providers enter into transactions with public payers 
(60-62).
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Supplementary

Table S1 Merger and acquisition (M&A) activity in New Jersey, 2010–2020

Completion year Acquirer Target(s)

2011 HUMC Holdco, LLC Bayonne Hospital

HUMC Holdco, LLC Hoboken University Medical Center

2012 Inspira Health Network (merger) South Jersey Healthcare & Underwood Memorial Hospital

Hackensack University Health Network Mountainside Hospital

Hudson Holdco, LLC Christ Hospital

St. Luke’s University Health Network Warren Hospital

2013 CarePoint Health Hudson Holdco, LLC

CHE Trinity Health (merger) Catholic Health East & Trinity Health

2014 Atlantic Health System Chilton Memorial Hospital

Prime Healthcare St. Mary’s Hospital (Passaic)

Robert Wood Johnson Health System Somerset Medical Center

2015 Hackensack University Health Network Palisades Medical Center

2016 Atlantic Health System Hackettstown Regional Medical Center

Hackensack Meridian Health (merger) Meridian Health & Hackensack University Health Network

Hackensack Meridian Health Raritan Bay Medical Center

Prime Healthcare Saint Michael’s Medical Center

RWJBarnabas Health (merger) Barnabas Health & Robert Wood Johnson Health System

2017 Care Plus Bergen Regional Medical Center

Jefferson Health Kennedy Health System

2018 Hackensack Meridian Health JFK Health System

Hudson Regional Hospital Meadowlands Hospital Medical Center

Penn Medicine Health System Princeton HealthCare System

2019 Salem County Hospital Corp. Memorial Hospital of Salem County

Virtua Lourdes Health System

Table S2 Regression results for HHI on operating margins (dependent variable), 2010–2020 (partitioned results by inflection point)

Variables Below inflection point Above inflection point

HHI −0.5218** (0.2200) 1.084*** (0.3125)

Constant 0.1069*** (0.0463) −0.5479*** (0.1654)

HMA fixed effects Yes Yes

Hospital fixed effects No No

Observations 576 213

R2 0.0456 0.1683

**, P<0.05; ***, P<0.01. Year fixed effect included in all models. The two models are partitioned by the HHI inflection point of 0.319 from 
our main model, column Model [1] in Table 3. Standard errors in parentheses. Standard errors are level. HHI, Herfindahl-Hirschman Index; 
HMA, hospital market area.
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Table S3 Regression results for HHI on operating margins (dependent variable), 2010-2020 (HMA and year fixed effect results)

Variables Model [1] Model [2] Model [3]

HHI −1.5580*** (0.4191) −1.6134*** (0.4072) −1.2274*** (0.3601)

HHI2 2.1600*** (0.4647) 2.2216*** (0.4533) 1.5914*** (0.4017)

Number of beds 0.0001** (0.00002)

Ownership status

Governmental −0.0845*** (0.0269)

Proprietary −0.0412*** (0.0131)

Urban location 0.0710*** (0.0189)

SNH status −0.0235** (0.0095)

Unemployment rate −0.2035 (0.4295)

HMA fixed effects

Camden 0.0247 (0.0184) 0.0036 (0.0203)

Hackensack, Ridgewood and Paterson −0.0441 (0.0277) −0.0616** (0.0303)

Morristown −0.0453 (0.0588) −0.0591 (0.0591)

New Brunswick −0.0162 (0.0184) −0.0525** (0.0234)

Newark/Jersey City 0.0080 (0.0225) 0.0052 (0.0242)

Toms River 0.0680 (0.0413) 0.0358 (0.0421)

Trenton −0.0176 (0.0407) −0.0379 (0.0429)

Hospital fixed effects No No Yes

Year fixed effects

2011 0.0064 (0.0196) 0.0063 (0.0191) 0.0059 (0.0167)

2012 0.0112 (0.0197) 0.0118 (0.0191) 0.0106 (0.0167)

2013 −0.0224 (0.0197) −0.0227 (0.0199) −0.0223 (0.0168)

2014 0.0151 (0.0199) 0.0090 (0.0232) 0.0098 (0.0170)

2015 0.0329 (0.0201) 0.0247 (0.0260) 0.0249 (0.0171)

2016 0.0341 (0.0208) 0.0269 (0.0290) 0.0293* (0.0177)

2017 0.0213 (0.0209) 0.0124 (0.0303) 0.0159 (0.0178)

2018 0.0251 (0.0224) 0.0148 (0.0331) 0.0198 (0.0191)

2019 0.0084 (0.0230) −0.0028 (0.0352) 0.0053 (0.0196)

2020 0.0034 (0.0230) 0.0045 (0.0224) −0.0011 (0.0196)

Constant 0.2434*** (0.0705) 0.2220** (0.0871) 0.1868*** (0.0509)

Observations 789 789 789

R2 0.0792 0.1422 0.3917

*, P<0.1; **, P<0.05; ***, P<0.01. Model [2] imposes controls on hospital characteristics, including number of maintained beds, ownership 
status (for which the basis is non-profit ownership), a dummy variable for urban location (RUCA code of 1), time-invariant SNH status, 
and county-level unemployment rate. Standard errors in parentheses. Standard errors are level. HHI, Herfindahl-Hirschman Index; SNH, 
safety-net hospital; HMA, hospital market area; RUCA, rural-urban commuting area.
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Table S4 Regression results for lagged HHI on operating margins (dependent variable), 2010–2020

Variables Model [1] Model [2] Model [3]

HHIt-1 −1.5626*** (0.3682) −1.6580*** (0.3588) −1.2709*** (0.3195)

HHIt-1
2 2.1518*** (0.4455) 2.2629*** (0.4351) 1.6436*** (0.3870)

Number of beds −0.0001** (0.00002)

Ownership status

Governmental −0.0849*** (0.0269)

Proprietary −0.0413*** (0.0131)

Urban location 0.0697*** (0.0189)

SNH status −0.0243** (0.0095)

Unemployment rate −0.2278 (0.4289)

HMA fixed effects Yes Yes No

Hospital fixed effects No No Yes

Observations 788 788 788

R2 0.0804 0.0804 0.3931

**, P<0.05; ***, P<0.01. Year fixed effect included in all models. Model [2] imposes controls on hospital characteristics, including number 
of maintained beds, ownership status (for which the basis is non-profit ownership), a dummy variable for urban location (RUCA code 
of 1), time-invariant SNH status, and county-level unemployment rate. Standard errors in parentheses. Standard errors are level. HHI, 
Herfindahl-Hirschman Index; SNH, safety-net hospital; HMA, hospital market area; RUCA, rural-urban commuting area.

Table S5 Regression results for HHI on operating margins (dependent variable), 2010–2019 (pre-pandemic period)

Variables Model [1] Model [2] Model [3]

HHIt-1 −1.4281*** (0.4544) −1.4519*** (0.3598) −1.0546*** (0.3830)

HHIt-1
2 2.0219*** (0.4849) 2.0708*** (0.4720) 1.4246*** (0.4115)

Number of beds −0.0001** (0.00003)

Ownership status

Governmental −0.0709*** (0.0273)

Proprietary −0.0457*** (0.0137)

Urban location 0.0702*** (0.0195)

SNH status −0.0232** (0.0098)

Unemployment rate −0.4064 (0.4940)

HMA fixed effects Yes Yes No

Hospital fixed effects No No Yes

Observations 718 718 718

R2 0.0807 0.1450 0.3930

**, P<0.05; ***, P<0.01. Year fixed effect included in all models. Model [2] imposes controls on hospital characteristics, including number 
of maintained beds, ownership status (for which the basis is non-profit ownership), a dummy variable for urban location (RUCA code 
of 1), time-invariant SNH status, and county-level unemployment rate. Standard errors in parentheses. Standard errors are level. HHI, 
Herfindahl-Hirschman Index; SNH, safety-net hospital; HMA, hospital market area; RUCA, rural-urban commuting area.
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Table S6 Regression results for HHI on operating margins (dependent variable), 2010–2020 (partitioned results by median bed size of 232)

Variables Below 232 beds Above 232 beds

HHI −1.8619** (0.7162) −1.2131*** (0.4148)

HHI2 2.1831*** (0.7739) 2.1727*** (0.4730)

Constant 0.2873*** (0.1209) −0.2240*** (0.0705)

HMA fixed effects Yes Yes

Hospital fixed effects No No

Observations 394 395

R2 0.0851 0.1689

**, P<0.05; ***, P<0.01. Year fixed effect included in all models. The two models are partitioned by the median bed size of 232 from our 
data. Standard errors in parentheses. Standard errors are level. HHI, Herfindahl-Hirschman Index; HMA, hospital market area.

Table S7 Regression results for HHI on inpatient revenue per patient day, 2010–2020

Variables Model [1] Model [2] Model [3]

HHI −10.2349 (18.5763) −9.4640 (17.6447) −8.5713 (0.3601)

HHI2 12.7986 (20.5956) 12.4501 (19.6388) 10.7000 (9.8906)

Number of beds 0.0052*** (0.0011)

Ownership status

Governmental −2.3425** (1.1648)

Proprietary 2.2896*** (0.5672)

Urban location −2.6839*** (0.8190)

SNH status 0.4705 (0.4121)

Unemployment rate −26.4741 (18.6100)

HMA fixed effects Yes Yes No

Hospital fixed effects No No Yes

Observations 789 789 789

R2 0.2663 0.3469 0.8505

**, P<0.05; ***, P<0.01. Year fixed effect included in all models. Model [2] imposes controls on hospital characteristics, including number 
of maintained beds, ownership status (for which the basis is non-profit ownership), a dummy variable for urban location (RUCA code 
of 1), time-invariant SNH status, and county-level unemployment rate. Standard errors in parentheses. Standard errors are level. HHI, 
Herfindahl-Hirschman Index; SNH, safety-net hospital; HMA, hospital market area; RUCA, rural-urban commuting area.
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Table S8 Regression results for HHI on inpatient revenue per discharge (dependent variable), 2010-2020

Variables Model [1] Model [2] Model [3]

HHI −80.3498 (98.8945) −79.6023 (96.3396) −62.9333 (53.3670)

HHI2 85.6624 (109.6445) 89.5528 (107.2274) 60.3551 (59.5328)

Number of beds −0.0153*** (0.0059)

Ownership status

Governmental −1.7628 (6.3596)

Proprietary 9.2497*** (3.0968)

Urban location −9.7034** (4.4716)

SNH status 9.4955*** (2.2501)

Unemployment rate −212.3850** (101.6104)

HMA fixed effects Yes Yes No

Hospital fixed effects No No Yes

Observations 789 789 789

R2 0.3213 0.3645 0.8232

**, P<0.05; ***, P<0.01. Year fixed effect included in all models. Model [2] imposes controls on hospital characteristics, including number 
of maintained beds, ownership status (for which the basis is non-profit ownership), a dummy variable for urban location (RUCA code 
of 1), time-invariant SNH status, and county-level unemployment rate. Standard errors in parentheses. Standard errors are level. HHI, 
Herfindahl-Hirschman Index; SNH, safety-net hospital; HMA, hospital market area; RUCA, rural-urban commuting area.


