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Private Equity Acquisition And
Responsiveness To Service-Line
Profitability At Short-Term Acute
Care Hospitals

ABSTRACT As private equity firms continue to increase their ownership
stake in various health care sectors in the US, questions arise about
potential impacts on the organization and delivery of care. Using a
difference-in-differences approach, we investigated changes in service-line
provision in private equity–acquired hospitals. Relative to nonacquired
hospitals, private equity acquisition was associated with a higher
probability of adding specific profitable hospital-based services
(interventional cardiac catheterization, hemodialysis, and labor and
delivery), profitable technologies (robotic surgery and digital
mammography), and freestanding or satellite emergency departments.
Moreover, private equity acquisition was associated with an increased
probability of providing services that were previously categorized as
unprofitable but that have more recently become areas of financial
opportunity (for example, mental health services). Finally, private equity–
acquired hospitals were less likely to add or continue services that have
unreliable revenue streams or that may face competition from nonprofit
hospitals (for example, outpatient psychiatry), although fewer shifts were
noted among unprofitable services. This may reflect a prevailing shift by
acute care hospitals toward outpatient settings for appropriate
procedures and synergies with existing holdings by private equity firms.

P
rivate equity acquisitions of physi-
cian practices, health care facilities,
and hospitals have increased sharp-
ly during the past two decades.
Combined with other investments

in biomedical technology and associated indus-
tries, private equity acquisitions in health care
have totaledmore than $70 billion per year since
2017.1–7 It has been estimated that more than
10 percent of all acute care admissions in 2017
were to hospitals that had been acquired by a
private equity firm in the preceding fifteen years
and that this activity occurred across 36 states
and 106 hospital referral regions.8

Private equity firmsacquirematurehealth care
service providers (for example, acute care hos-

pitals, nursing homes, and ambulatory surgery
centers) via leveraged buyouts, using capital
from limited partners.9 Illustrative limited part-
ners include sovereign wealth funds, pension
funds, and people with high net worth. Private
equity investments in health care have drawn
some controversy because of concerns that lim-
ited partners’ desire for high annualized returns
on their investment and the abbreviated time
horizon of private equity ownership (three to
seven years) may drive a prioritization of profits
over optimizing health care access, quality, and
spending—that is, “profit over patients.”10 A re-
cent study by Joseph Bruch and colleagues
showed gains in net income, charge-to-cost ra-
tios, case-mix index, andsomeaggregateprocess
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measures in hospitals after private equity acqui-
sition.11 In the wake of high-profile hospital clo-
sures12 and the unprecedented financial chal-
lenges faced by hospitals as a result of COVID-
19, some contend that private equity activity in
health care delivery, and the scrutiny surround-
ing it, will intensify over the coming years.10,13,14

Despite the growing importance of private eq-
uity investment in health care, few empirical
studies have assessed how the managerial prac-
tices and corporate restructurings performed by
private equity firms enhance the value of target
hospitals and allow them to achieve high invest-
ment returns for limited partners.9 The strategic
choices made by hospitals to maximize returns
can manifest in decisions on pricing, the mix of
products and services offered, and staffing lev-
els. Because private equity firms are rarely long-
term holders of corporate assets, their intent
is to make acquisitions more attractive to poten-
tial buyers or public shareholders to complete
a successful “exit.” Furthermore, the structural
changes and operational decisions of private eq-
uity firms after acquisitionmay affect health care
spending, the immediate health of patients, and
the long-term health of the broader community.
Therefore, a better understanding of private eq-
uity ownership and its impact on hospital behav-
iorwill inform regulatory efforts at both the state
and federal level.
Prior research has shown that for-profit hos-

pitals are significantly more likely to offer cer-
tain services based on profitability.15 Profitable
service lines are expanded or pared down not
only in accordance with a hospital’s profit-maxi-
mizing strategy but also in relation tootherhigh-
margin services in that hospital’smarket.16,17 Pri-
vate equity acquisition, however, presents a
unique situation: Although all hospitals might
seek to maximize revenue over the long term,
hospitals acquired by private equity firms have
a heightened short-term focus. Private equity
firms may target hospitals that have a greater
potential for increased operating margins, but
it remains unclear whether they systematically
enact specific postacquisition changes in the
types and range of services offered.
To explore this issue, we examined the rela-

tionship between private equity hospital acquis-
itions and changes in service lines. Using a
predefined categorization of service-line profit-
ability,16,17 we used a generalized difference-in-
differences framework to estimate the impact of
private equity acquisition on the probability of a
hospital providingprofitable orunprofitable ser-
vices. As changes in service lines may be associ-
ated with concomitant shifts in practice patterns
(for example, a move toward an outpatient set-
ting for certain procedures or accompanying

changes in associated service lines), we further
contextualize our results by examining changes
inhospitals’ contractual relationships or special-
ty-specific services.

Study Data And Methods
Data Sources Private equity hospital acquisi-
tions that took place between January 1, 2006,
and December 31, 2015, were identified using a
previously described search methodology that
included the proprietary market intelligence re-
porting platforms Pitchbook, CB Insights, and
Zephyr.3,8 Transactions classified as either pri-
mary leveraged buyout or add-on acquisitions
were included. The “index year”was determined
as the calendar year in which deal closure (de-
fined as the date when financial control trans-
ferred to the private equity firm) occurred. These
data were cross-referenced with press releases,
industry newsletters, and media focusing on
hospitals and health systems.
Facility names and Medicare provider num-

bers were used to identify hospitals in the Cen-
ters for Medicare and Medicaid Services Health-
care Provider Cost Reporting Information
System18 and to compile data from the period
2004–18. This time horizon allowed for at least
two years preacquisition and up to three years
postacquisition (that is, private equity deal ac-
tivity during 2006–15). This time horizon also
reflects major private equity acquisitions (for
example, the HCA acquisition by Bain/KKR)
and the enactment of key health policy statutes
(for example, the Affordable Care Act and the
Health Information Technology for Economic
and Clinical Health Act).8 Facility-level data in-
cluding physical address, bed size, and teaching
status were extracted along with financial and
operational data. Rural or urban classification
was derived fromRural-UrbanContinuumCodes
set by theDepartment of Agriculture’s Economic
Research Service. Census data including area-
level population estimates andper capita income
at the county level were derived from the Area
HealthResources Files.Year-specific and facility-
level financial data were linked from the Health-
care Provider Cost Reporting Information Sys-
tem, using Medicare provider numbers; area-
level data were linked using regional identifiers
(for example, county Federal Information Proc-
essing Series code and hospital referral region)
in the Area Health Resources Files. Hospital ser-
vice provision at the facility or local system level
was determined from the American Hospital As-
sociation annual survey (described in the online
appendix).19

Hospital Services By Profitability Previ-
ous research has characterized hospital services
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according to profitability: relatively profitable
and relatively unprofitable.15,17 These services
ranged from the availability of specific technol-
ogies (for example, robotic surgery and special-
ized imaging) to types of treatment (for exam-
ple, endovascular therapies, child psychiatric
services, and HIV/AIDS) and specialty practices
(for example, critical care, cardiac surgery, and
inpatient psychiatry). Given our focus on hospi-
tal behavior in response to financial incentives,
examining the provision of medical services
that vary in profitability allowed us to identify
patterns in management decision making.17

Furthermore, the transition to or away from a
particular service line requires concomitant op-
erational changes—for example, in business de-
velopment, physician relationships, organiza-
tional structure, and support functions such as
human resources and information technology.20

Patterns In Service Provision And Model
Assumptions We first explored the probability
of a hospital offering a particular service using
a nonparametric event study model with coeffi-
cients for each year relative to the acquisition
year. This allowed us to visually examine pat-
terns in outcomes relative to the event being
studied (private equity acquisition). We used a
dummy variable for each of the four years before
and after acquisition to evaluate the leading and
lagging difference-in-differences estimator. To
focus on service decisions that are truly margin-
al, we excluded services provided by more than
90 percent of hospitals, such as emergency de-
partment services and outpatient surgery.
To estimate the impact of private equity acqui-

sition on the probability of a hospital offering
a particular service, we used a generalized differ-
ence-in-differences approach in a linear proba-
bility model. Comparator hospitals included all
nonacquired hospitals that had at least seven

years of continuous data reported. We adjusted
for the following features: transition to critical
access status (yes or no), bed size category (up to
100 beds, 101–400 beds, and more than 400
beds), for-profit status (versus government-
ownedornonprofit), teaching status (yes orno),
and market share (as a percentage of beds in the
hospital referral region), including year and
hospital-level fixed effects. Because private equi-
ty groups are likely to exit their investment be-
tween three and seven years postacquisition,21

we excluded observations for acquired hospitals
more than five years after acquisition.
The principal assumption that ensures inter-

nal validity of our difference-in-differences ap-
proach is that measured outcomes for never-
acquired (that is, control) hospitals and
acquired hospitals before acquisition have par-
allel trends. Absent private equity acquisition,
the difference in the propensity to offer a partic-
ular service line between private equity–target
hospitals and control hospitals would remain
constant over time. We examined this assump-
tion by jointly testing the equivalence of preac-
quisition event study coefficients. Only services
that had parallel trends in the preacquisition
period were examined using a difference-in-
differences analysis. Standard errors were clus-
tered at the hospital or health system level. Fur-
ther details about the definition of services and
model specifications are in the appendix.19 This
study was approved by the Institutional Review
Board of the Duke University Health System.
Limitations Our study was subject to certain

limitations stemming from both the data and
the assumptions of the analytical framework.
First, the identification of private equity acquis-
itions involving short-term acute care hospitals
came from the reporting of individual transac-
tions in the financial and lay press. Private trans-
actions are unique in that the details of these
deals, including their total value or debt restruc-
turing agreements, are often opaque. However,
our study design (a generalized difference-in-
differences design) is suited for identifying dis-
continuities in the propensity to shift service
lines irrespective of underlying financialmotiva-
tions. Second, decisions to begin or terminate a
service line (or offer a technology or procedure)
often depend on regional factors, including the
specialty, reputation, and market share of local
competitors.However,ourprincipalmodel spec-
ification included both year and hospital fixed
effects, which allowed us to account for both
secular trends and potentially unobserved varia-
tion within hospitals. Third, any analysis of pri-
vate equity acquisition of short-term acute care
hospitals includes the leveraged buyout of HCA,
which accounts formore than half of all facilities

The results show a
relationship between
private equity
acquisition and
systematic changes in
the central activity of
hospitals: providing
care.
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acquired. To examine the impact of this deal on
our findings, we conducted a sensitivity analysis
excluding HCA hospitals. Finally, our study
depended on data that, ultimately, were self-
reported. However, the AmericanHospital Asso-
ciation annual survey remains the most compre-
hensive and widely used source of information
on the breadth and diversity of hospital and
health systemservices andhasbroadbuy-in from
administrators, policy makers, and researchers
as reliable and consistent in its definitions.

Study Results
Our study sample consisted of 4,781 hospitals,
including 228 that were acquired by private eq-
uity. Overall, private equity–acquired hospitals
weremore likely to be urban, in themediumbed-
size category, nonteaching, and for-profit (ap-
pendix exhibits A-1 and A-2).19 For each year, the
proportion of hospitals that reported offering
each service line was calculated, and this trend
was examined over time.We calculated the vari-
ation in the provision of a particular service line
as the percentage change in the proportion of
hospitals that provided it between the first and
last years in our study period (exhibits 1 and 2).

The five service lines with the largest percentage
increase were all in the profitable category: ro-
botic surgery (+572 percent), digital mammog-
raphy (+356 percent), freestanding or satellite
emergency departments (+157 percent), adult
cardiac surgery (+58 percent), and adult inter-
ventional cardiac catheterization (+52 percent)
(exhibit 1). Two service lines decreased in their
prevalence over this period: adult day care
(−16 percent; exhibit 2) and birthing room or
labor and delivery (−7 percent; exhibit 1).
Preacquisition Trends In the event study

approach, we estimated the probability of each
service line being offered in the years before and
after acquisition forprivate equity–acquiredhos-
pitals relative to never-acquired hospitals. For
both profitable and unprofitable services, there
were no differences overall between private
equity–acquired hospitals in the year before
their acquisition and never-acquired hospitals
(appendix exhibits A-3 and A-4).19

Profitable And Unprofitable Service Pro-
vision Private equity acquisition was associated
with a significant increase in the probability of
hospitals providing six of the eleven profitable
services for which difference-in-differences esti-
mators were calculated (exhibit 3). Specific prof-

Exhibit 1

Prevalence of profitable service lines in hospitals at the beginning and end of the study period, from largest to smallest
percent change, 2004–18

Hospitals providing service (%)

Profitable service lines Beginning End Changea
Parallel pre-trends
confirmed

Robotic surgeryb 5.4 35.9 571.7 Yes

Digital mammographyb 17.0 77.6 356.0 Yes

Freestanding or satellite EDb 3.0 7.7 157.3 Yes

Adult cardiac surgery 26.2 43.2 57.7 No

Adult interventional cardiac catheterization 24.7 39.4 51.6 Yes

Urgent care center 32.6 48.4 50.2 No

Fertility center 12.7 17.4 37.1 Yes

Cardiac rehabilitationb 53.1 71.4 34.5 Yes

Extracorporeal shock wave lithotripsy 41.8 55.7 32.5 Yes

Neonatal intensive care unit 28.3 37.5 32.7 Yes

Women’s health center 53.3 67.2 25.8 No

Fitness center 37.2 46.6 24.7 No

Inpatient orthopedic surgery 68.1 83.8 22.3 Yes

Hemodialysis 28.7 33.2 15.1 Yes

Cardiac intensive care unit 40.3 41.9 4.1 No

Outpatient surgery 89.6 92.6 3.4 —
c

Birthing room or labor and delivery 66.8 62.1 −7.1 Yes

SOURCE Data extracted from American Hospital Association annual survey responses (2004–18). NOTES Data only available beginning
in 2005. Parallel trends in the preacquisition period for private equity–acquired hospitals relative to control hospitals are noted in the
rightmost column. ED is emergency department. aValues may vary from calculations based on what is shown in the “Beginning” and
“End” columns because of rounding. bData only available beginning in 2005. cNot applicable; services offered by more than 90 percent
of hospitals were not examined in a difference-in-differences analysis.
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Exhibit 2

Prevalence of unprofitable service lines in hospitals at the beginning and end of the study period, from largest to smallest
percent change, 2004–18

Hospitals providing service (%)

Unprofitable service lines Beginning End Changea
Parallel pre-trends
confirmed

Trauma center 38.8 53.4 37.6 No

Outpatient psychiatric care 35.7 49.1 37.3 Yes

Hospice services 55.6 66.6 19.7 No

Inpatient psychiatric care 39.9 46.0 15.4 No

Inpatient detox program 18.2 20.7 13.7 Yes

Psychiatric emergency services 32.8 37.0 12.7 Yes

Burn treatment center 10.3 11.6 11.7 Yes

HIV-AIDS treatment 31.0 34.7 11.7 Yes

Volunteer services 76.3 82.7 8.4 No

Social work services 85.1 89.2 4.9 No

Emergency department 93.1 97.5 4.8 —
b

Psychiatric partial hospital 25.8 26.4 2.6 Yes

Adult day care program 13.7 11.5 −15.9 Yes

SOURCE Data extracted from American Hospital Association annual survey responses (2004–18). NOTES Parallel trends in the
preacquisition period for private equity–acquired hospitals relative to control hospitals are noted in the rightmost column.
aValues may vary from calculations based on what is shown in the “Beginning” and “End” columns because of rounding. bNot
applicable; services offered by more than 90 percent of hospitals were not examined in a difference-in-differences analysis.

Exhibit 3

Difference-in-differences estimates of the probability of hospitals offering specific profitable services after private
equity acquisition

SOURCE Data extracted from American Hospital Association annual survey responses (2004–18). NOTE Error bars represent 95%
confidence intervals.
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itable services that weremore likely to be offered
after private equity acquisition included robotic
surgery (+6.2 percent; p < 0:001), digital mam-
mography (+4.1 percent; p ¼ 0:02), and adult
interventional cardiac catheterization (+3.8 per-
cent; p ¼ 0:01). In addition, private equity acqui-
sition was associated with a greater increase in
the probability of providing in-hospital hemodi-
alysis (+3.6 percent; p ¼ 0:01), of having a free-
standing or satellite emergency department
(+2.5; p ¼ 0:03), and of having a birthing room
or labor and delivery (+2.1 percent; p ¼ 0:01).
Of note, one profitable service (inpatient ortho-
pedic surgery) had a lower probability of being
provided after private equity acquisition
(−2.6 percent; p ¼ 0:03).
Among unprofitable services, private equity–

target hospitals exhibited a lower probability of
providing outpatient psychiatric care (−4.0 per-
cent; p ¼ 0:001) after acquisition. Conversely,
acquisition resulted in a higher probability
of offering psychiatric emergency services
(+4.0 percent; p ¼ 0:01) (exhibit 4).
Sensitivity Analysis After excluding hospi-

tals involved in the HCA leveraged buyout final-
ized in November 2006, we repeated the differ-
ence-in-differences analysis of profitable and
unprofitable service provision. Among the
eighty-four non-HCA private equity–acquired
hospitals, the directionality of ourmain findings
was preserved for all six of the services with
statistically significant findings (robotic sur-
gery, digital mammography, adult intervention-
al cardiac catheterization, hemodialysis, free-
standing or satellite emergency department,
and birthing room or labor and delivery). Simi-

larly, the directionality and significance of esti-
mates for unprofitable services was preserved
for the two services identified in the full analysis
(psychiatric emergency services and outpatient
psychiatric care; appendix exhibits A-5 and
A-6).19

Associated Services And Contractual Ar-
rangements Finally, we examined potential
trends in associated services and contractual ar-
rangements that short-term acute care general
hospitals may have adopted during this period,
focusing on the services for which private equity
acquisition resulted in significant shifts.
First, we examined the prevalence of reported

contracts with limited-service hospitals and am-
bulatory surgical centers that may have accom-
panied shifts in inpatient services. These joint
ventures have been touted as advantageous for
private equity firms’ short time horizons.22 Over
the course of our study period, the prevalence of
ambulatory surgical center joint ventures in-
creased 159 percent (from 7.0 percent of hospi-
tals in 2005 to 18.1 percent in 2018; data not
shown). Because we did not observe parallel
pre-trends in joint venture adoption between
private equity–acquired hospitals and never-
acquired hospitals, a difference-in-differences
analysis was not conducted.
We also examined hospital or health system

provision of ambulance services, which had not
been identified among the list of profitable or
unprofitable services but may be associated with
emergency care. During our study period, hospi-
tal or health system ambulance service provision
increased 32 percent (from 39.7 percent to
52.5 percent; data not shown). However, after

Exhibit 4

Difference-in-differences estimates of the probability of hospitals offering specific unprofitable services after private
equity acquisition

SOURCE Data extracted from American Hospital Association annual survey responses (2004–18). NOTE Error bars represent 95%
confidence intervals.
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ascertaining parallel pretrends between private
equity–acquired hospitals and never-acquired
hospitals (appendix exhibit A-4),19 a differ-
ence-in-differences analysis found that private
equity acquisition resulted in a 4.9 percent de-
crease in the probability of offering this ser-
vice (p < 0:001).

Discussion
The considered entry of private equity into the
health care providermarket has affected the pro-
vision of both elective and emergent care. Since
the $33 billion buyout of HCA by Bain/KKR in
2006,23 private equity’s effects on the unique
functionsof short-term,nonspecialized facilities
remain relatively unstudied. Using a matched
difference-in-differences framework, Bruch
and colleagues showed that private equity acqui-
sition was associated with a small increase in
charge-to-cost ratio and net income,11 although
it is unclear whether this change is due to higher
prices, lower overall expenditures, or both.24,25

The results presented in this study show a rela-
tionship between private equity acquisition and
systematic changes in the central activity of hos-
pitals: providing care. Specifically, private equity
acquisition was associated with an increased
probability of hospitals providing six of the
eleven profitable services studied. Conversely,
among unprofitable services, private equity ac-
quisition was associated with a decreased prob-
ability of offering one (of seven) services (out-
patient psychiatric care).
These shifts must be considered within the

broader context of how services and technolo-
gies provided by short-term acute care hospitals
have changed. Many hospitals—not just private
equity–acquired hospitals—have adopted profit-
able services such as robotic surgery, digital

mammography, and freestanding or satellite
emergency departments. However, this trend
may belie an “acceleration” of service adoption
by private equity–acquired hospitals ahead of
profit-seeking changes in service lines exhibited
by all hospitals, irrespective of the value these
services may provide for patients. For example,
the first results of a randomized controlled trial
of digital mammography versus all-film mam-
mography reported in 2005 showed no differ-
ence in diagnostic accuracy for asymptomatic
screening and indicated that digital mammogra-
phy was not cost-effective under Medicare reim-
bursement at that time.26–28 Robotic surgery has
been similarly heralded as a frontier technology
in operative technique, despite documented
variation in outcomes, a difficult learning curve
for surgeons, high up-front costs for institu-
tions, and overall higher charges for patients
and payers.29–31

We also identified instances in which private
equity acquisition was associated with effects
opposite of those hypothesized. In particular,
the period after private equity acquisition was
associated with an increase in the probability
that hospitals would provide psychiatric emer-
gency services (an unprofitable service) and a
decrease in inpatient orthopedic surgery (a prof-
itable service). Thismay be explained by changes
in the relative profitability of certain services
over time. For instance, a 2014 study found that
psychiatric emergency services, despite their rel-
ative paucity nationwide, were associated with
positive net revenue and were buoyed by expan-
sions in insurance coverageunder theAffordable
Care Act.32 Moreover, a 2020 study found that
more than half of recent acquisitions in the be-
havioral and mental health care sector were
made by private equity firms.33 Our finding that
private equity acquisitionwas associatedwith an
increased probability of offering emergency psy-
chiatric services might be related to the trend
toward private equity acquisition of behavioral
andmental health services, as well as to the like-
lihood that these services are value driven.34

The provision of certain services cannot be
viewed only as an inpatient phenomenon, given
the growing movement toward outpatient and
ambulatory care for procedures that have histor-
ically been relegated to inpatient settings.35 In-
deed, 66 percent of all surgical therapies were
delivered in outpatient settings in 2014 (up from
57 percent in 1994);36 moreover, the proportion
of outpatient procedures performed in ambula-
tory surgical centers (as opposed to hospital in-
patient settings) increased from 32 percent in
2005 to just over 50 percent in 2017.37

This trendmayhelp clarify our finding that the
period after private equity acquisition was asso-

These shifts may
elucidate the
mechanisms by which
private equity–
acquired hospitals
generate financial
returns for their
owners.
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ciated with a decrease in the probability that
acquired hospitals would provide inpatient or-
thopedic services. As procedures shift to an out-
patient setting and outpatient services become
concentrated in freestanding ambulatory surgi-
cal centers, this sector has become primed for
consolidation.38 In our study sample, joint ven-
tures with ambulatory surgical centers or limit-
ed-service hospitals more than doubled during
this period. Although we cannot draw a link be-
tween contractual participationwith ambulatory
surgical centers and surgical volume of private
equity–acquiredhospitals,we suspect that itmay
signal thebundlingof certain investments in this
clinical area.39

These shifts may elucidate the mechanisms by
which private equity–acquired hospitals gener-
ate financial returns for their owners. Taken to-
gether, they underscore the fact that private
equity acquisitions are hardly isolated, and op-
erational changes in short-term acute care likely
occur in tandem with other managerial deci-
sions. These trends reinforce a prevailing shift
away from acute, nonelective inpatient care, for
which profitability is more volatile compared
with elective care.40 The shift away from emer-
gency services that are integrated with hospitals
and health systems may ultimately affect the ex-

tent of patients’ access to care. This may also
affect the provision of services at other hospitals
in a particular service area. The cessation of cru-
cial, but less profitable, services at one facility
may force other facilities in the same service area
to expand these service lines. Therefore, regula-
tion that mitigates this “spillover” must address
population-level metrics of health, not just out-
comes specific to acquired hospitals.

Conclusion
Our findings suggest that private equity–
acquired hospitals are different from their non-
acquired counterparts. Private equity–acquired
hospitals adopt technology in response to a prof-
it incentive and pivot toward service lines and
contractual arrangements that are rewarded by
payers. Not only do private equity–acquired hos-
pitals add profitable services faster, but also the
changes they make to hospital operations may
have broad implications for policy makers seek-
ing to mitigate the potentially negative impacts
of service-line disruptions and hospital market
concentration. Policy makers may want to ex-
plore regulatory levers for ensuring equitable
access and delivery of care in the face of private
equity hospital acquisitions. ▪
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