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Key Points

Question How do quality of care and patient outcomes change after private equity acquisition of

hospitals?

Findings In a difference-in-differences examination of 662 095 hospitalizations at 51 private equity—
acquired hospitals and 4 160 720 hospitalizations at 259 matched control hospitals using 100%
Medicare Part A claims data, private equity acquisition was associated with a 25.4% increase in
hospital-acquired conditions, which was driven by falls and central line—associated bloodstream
infections. Medicare beneficiaries at private equity hospitals were modestly younger, less likely to have
dual eligibility for Medicare and Medicaid, and transferred more to other acute care hospitals relative
to control, likely reflecting a lower-risk population of admitted beneficiaries. This potentially explained a

small relative reduction for in-hospital mortality that dissipated by 30 days after hospital discharge.

Meaning Private equity acquisition of hospitals, on average, was associated with increased hospital-
acquired adverse events despite a likely lower-risk pool of admitted Medicare beneficiaries,

suggesting poorer quality of inpatient care.

Abstract

Importance The effects of private equity acquisitions of US hospitals on the clinical quality of

inpatient care and patient outcomes remain largely unknown.
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Objective To examine changes in hospital-acquired adverse events and hospitalization outcomes

associated with private equity acquisitions of US hospitals.

Design, Setting, and Participants Data from 100% Medicare Part A claims for 662 095
hospitalizations at 51 private equity—acquired hospitals were compared with data for 4 160 720
hospitalizations at 259 matched control hospitals (not acquired by private equity) for hospital stays
between 2009 and 2019. An event study, difference-in-differences design was used to assess
hospitalizations from 3 years before to 3 years after private equity acquisition using a linear model that

was adjusted for patient and hospital attributes.

Main Outcomes and Measures Hospital-acquired adverse events (synonymous with hospital-
acquired conditions; the individual conditions were defined by the US Centers for Medicare & Medicaid
Services as falls, infections, and other adverse events), patient mix, and hospitalization outcomes

(including mortality, discharge disposition, length of stay, and readmissions).

Results Hospital-acquired adverse events (or conditions) were observed within 10 091
hospitalizations. After private equity acquisition, Medicare beneficiaries admitted to private equity
hospitals experienced a 25.4% increase in hospital-acquired conditions compared with those treated
at control hospitals (4.6 [95% CI, 2.0-7.2] additional hospital-acquired conditions per 10 000
hospitalizations, P =.004). This increase in hospital-acquired conditions was driven by a 27.3%
increase in falls (P=.02) and a 37.7% increase in central line—associated bloodstream infections (P
=.04) at private equity hospitals, despite placing 16.2% fewer central lines. Surgical site infections
doubled from 10.8 to 21.6 per 10 000 hospitalizations at private equity hospitals despite an 8.1%
reduction in surgical volume; meanwhile, such infections decreased at control hospitals, though
statistical precision of the between-group comparison was limited by the smaller sample size of
surgical hospitalizations. Compared with Medicare beneficiaries treated at control hospitals, those
treated at private equity hospitals were modestly younger, less likely to be dually eligible for Medicare
and Medicaid, and more often transferred to other acute care hospitals after shorter lengths of stay. In-
hospital mortality (n =162 652 in the population or 3.4% on average) decreased slightly at private
equity hospitals compared with the control hospitals; there was no differential change in mortality by
30 days after hospital discharge.

Conclusions and Relevance Private equity acquisition was associated with increased hospital-
acquired adverse events, including falls and central line—associated bloodstream infections, along with
a larger but less statistically precise increase in surgical site infections. Shifts in patient mix toward
younger and fewer dually eligible beneficiaries admitted and increased transfers to other hospitals

may explain the small decrease in in-hospital mortality at private equity hospitals relative to the control



hospitals, which was no longer evident 30 days after discharge. These findings heighten concerns

about the implications of private equity on health care delivery.
Introduction

Private equity firms have increasingly acquired hospitals and physician practices.1'10 This has
garnered scrutiny from policymakers and the public, including the Biden administration and several US
Senate and House committees.?"1# Central to the concern over such acquisitions are the implications
for patients—notably the quality of care—given the incentives of private equity to generate financial
returns on investment quickly.6’14 Despite this concern, rigorous evidence on the clinical

consequences of private equity acquisition remains scant.’®

Private equity firms have acquired more than 200 acute care hospitals from nonprivate equity owners.
Within private, nongovernment hospitals, private equity has an often distinct business model, in which
the acquired entity typically assumes debt in the initial acquisition and is sold within a short time frame

(often within 3-7 years).® Early evidence’10

showed that private equity acquisition was associated
with increased charges, reduced staffing, use of profitable service lines, a decreased proportion of

patients with Medicare, and increased net income.

However, analogous evidence on quality of care exists only for a few hospital-level process measures,
with equivocal results.81% One study of Medicare beneficiaries with cardiovascular and pulmonary
disease also found mixed results,? including lower mortality among those with acute myocardial
infarction treated at private equity hospitals, which could be due to selection of healthier or lower-risk

patients.

To date, there are no analyses of adverse events within the hospitalization, which may provide a better
assessment of quality attributable to private equity. Important within-hospitalization outcomes include
falls, infections, blood clots, and other hospital-acquired conditions. These are more common than
mortality and can emerge without changes in mortality or readmissions. They may also provide a more

complete picture of quality of care or patient experience.

We examined the association between private equity acquisitions of US hospitals and hospital-
acquired conditions using 100% Medicare Part A claims data. By definition, hospital-acquired
conditions are not present at admission, but are acquired during the hospitalization. Hospital-acquired
conditions are established measures of inpatient quality, are considered preventable based on
guidelines from the US Centers for Medicare & Medicaid Services'© (CMS), are clinically important for

patients, and have been financially relevant for both hospitals and the CMS since 2009.



Notably, the diagnoses underlying hospital-acquired conditions are not used in the assignment of a
diagnosis related group and cannot be used to increase diagnosis related group severity (payment);
worse performance on these conditions results in Medicare payment reductions.'” To interpret
hospital-acquired conditions in the context of broader hospitalization outcomes, we also assessed the

association between private equity acquisition and mortality, length of stay, and discharge disposition.

Methods

Definition of Exposure

The exposure for this analysis was the acquisition of a US nonprivate equity hospital by a private
equity firm, which was determined using documents from the US Securities and Exchange
Commission, press releases, and mergers and acquisitions data.8 To be included in this analysis, a
minimum of 1 year of Medicare claims data prior to the acquisition and 2 years of data after the
acquisition were required, with hospitals contributing up to 3 years of data before and 3 years of data
after acquisition. Thus, eligible acquisitions occurred between 2010 (1 year after Medicare
implemented financial incentives for the hospital-acquired conditions) and 2017, which allowed for 2
years of data after the acquisition before the COVID-19 pandemic. These eligibility criteria resulted in

51 private equity—acquired acute care hospitals within the study period.

The Hospital Corporation of America acquisition in 2006, which is not considered to be representative
of most acquisitions (as demonstrated in prior work8), was excluded because it occurred before
Medicare data availability. This research was approved by the institutional review board at Harvard
Medical School.

We matched each private equity hospital to up to 8 control hospitals (the control hospitals had not
been acquired by a private equity firm) using exact matching for year, ownership type, teaching status,
and US Census region. Nearest neighbor matching was used for the hospital size (total number of
beds). This generated 259 matched control hospitals for the 51 private equity hospitals. One control
hospital from Maryland was excluded from the analysis because Maryland was exempt from the CMS’

Hospital-Acquired Conditions Reduction Program.18

Medicare Data

Using 100% Medicare Part A fee-for-service claims from 2009 through 2019, we obtained all
hospitalizations at the 51 private equity—acquired hospitals and the 259 control hospitals. We collected
age, sex, race and ethnicity, months of dual eligibility for Medicare and Medicaid, and comorbidities.

The race and ethnicity field in Medicare claims is populated from Social Security Administration data;



the categories are mutually exclusive. Race and ethnicity are associated with health care outcomes
and were thus included in our analysis. Dual eligibility was defined as being eligible for both Medicare
and Medicaid for at least 1 month within a given year. We calculated the van Walraven-Elixhauser

comorbidity score, which is a validated predictor of in-hospital mortality (eTable 1 in Supplement 1).19'
21

The comorbidities were determined using diagnosis codes from the International Classification of
Diseases, Ninth Revision (ICD-9) and the International Statistical Classification of Diseases and
Related Health Problems, Tenth Revision (ICD-10) for conditions and diseases that were present at
hospital admission.222 We also gathered the admission diagnosis related group, discharge status,
length of stay, and any 7-day or 30-day readmissions. Each diagnosis related group was categorized
into its Medicare major diagnostic category.23 Discharge status included discharge home, discharge to
a skilled nursing facility or an acute rehabilitation facility, transfer to an acute care hospital, or death

(eTable 2 in Supplement 1).

Hospital-Acquired Conditions

The hospital-acquired conditions (delineated by Medicare in 2009) were (1) foreign object retained
after a surgery, (2) air embolism, (3) blood incompatibility, (4) stage 3 or 4 pressure ulcers, (5) falls
and trauma, (6) catheter-associated urinary tract infections, (7) central line—associated infection, (8)
surgical site infections from coronary artery bypass graft surgeries, (9) surgical site infections from
bariatric surgeries, (10) surgical site infections from certain orthopedic procedures, (11) manifestations
of poor glycemic control (diabetic ketoacidosis and hypoglycemic coma), and (12) deep vein
thrombosis (DVT) or pulmonary embolism (PE) after total knee and hip replacement

procedures?* (additional details appear eTable 3 in Supplement 1). In addition, a composite hospital-
acquired condition measure was calculated that included an unweighted sum of all hospital-acquired
conditions within each hospitalization. A patient was eligible for multiple hospital-acquired conditions
within a single hospitalization.

The number of hospital-acquired conditions was calculated per 10 000 eligible hospitalizations. For
nonsurgical conditions, all hospitalizations were considered eligible, which is similar to prior
reporting.23 Because Medicare claims data may not accurately identify all indwelling urinary catheters
(for the catheter-associated urinary tract infections measure) and central venous catheters (for the

central line—associated infection measure), prior work?2

also considered all hospitalizations to be
eligible for the evaluation of catheter-associated urinary tract infections and central line—associated

infections.



For surgical measures (surgical site infections, DVT, and PE), eligible hospitalizations include those in
which the qualifying surgery or procedure was performed; the use of this criterion is in line with CMS
reporting.24'26 Surgical site infections for coronary artery bypass graft surgeries, bariatric surgeries,
and certain orthopedic procedures were combined into a composite measure.?426 Because air
embolism and blood incompatibility are generally very rare events, these measures were not
separately examined, but they were included in the composite hospital-acquired conditions measure
(eTable 3 in Supplement 1). Two hospital-acquired conditions introduced in 2014 were excluded

because many of the private equity acquisitions preceded this date.

The hospital-acquired conditions were defined using /ICD-9 and ICD-10 codes for any conditions that
were not present at hospital admission, which is consistent with guidelines from the CMS.23.27-
29 Every hospital in the sample had less than 0.01% of inpatient claims with missing diagnoses for

conditions present at hospital admission.

For those measures with underlying procedures (catheter-associated urinary tract infections, central
line—associated infections, DVT or PE, and surgical site infections), the procedural volume for the
hospital was calculated using /CD-9 and /CD-10 procedure codes. The procedure codes for the
relevant surgeries for DVT or PE and surgical site infections were provided by the CMS. The ICD-

9 and /ICD-10 diagnosis codes for indwelling urinary catheters and percutaneous central lines are

publicly available.30

Patient Outcomes

Key hospitalization—level outcomes were evaluated to explore the potential link between hospital-
acquired conditions and patient outcomes, including discharge status (mortality, transfers, and
discharge to home or postacute care), length of stay, and readmission rates. Given these outcomes
vary at baseline by indication for admission,31-33 they were stratified by indication using diagnosis

related groups (eg, sepsis is associated with particularly high mortality).

The 4 most common indications for admission were identified (sepsis, heart failure with shock, total
hip arthroplasty, and chronic obstructive pulmonary disease or pneumonia) and accounted for more
than 20% of all Medicare hospitalizations (eTable 4 in Supplement 1). The remaining hospitalizations
comprised an “other” category. In addition to in-hospital mortality, 7-day and 30-day mortality were
measured because they are often considered more informative.34 These were calculated using

validated dates of death from the Medicare beneficiary summary file.

Statistical Analysis



We used a difference-in-differences design within an event study framework to assess changes in
outcomes attributable to private equity acquisition. The time of acquisition was event year 0 and the
outcomes spanned up to 3 years before and 3 years after acquisition. The earliest year prior to
acquisition was 2009, which is the year the CMS implemented the use of hospital-acquired conditions.
The latest year after acquisition was 2019 (2020 was excluded given COVID-19 pandemic—related
disruptions). Of the 51 private equity hospitals included in this analysis, 34 (67%) contributed data for
at least 2 years before and 2 years after the acquisition and 17 (33%) contributed data for 3 years
before and 3 years after the acquisition.

An ordinary least-squares model was used to compare changes in hospital-acquired conditions and
patient outcomes in private equity hospitals relative to those in control hospitals using the following

equation:

Outcome; = a + 1(exposure) ;i + 23y= 1 Oy(year after acquisition) + Z3y: 1 By(year after
acquisition x exposure) i, + 22019y= 2010 VyAyear) + n(age)p;j + ©(sex),;jx + k(race and ethnicity),;, +
u(van Walraven-Elixhauser comorbidity score)i, + 225y= o My(major diagnostic category) i, +

v(hospital); + €k

The outcomes of interest were regressed for hospitalization n in hospital /, matched group j, and

year k over indicators for the event year, the exposure, and the event year x exposure interaction.
Event year was discrete in the model; therefore, baseline was an average for the 3 years before the
private equity acquisition and the treatment effect was an average for the 3 years after the acquisition.
We adjusted for beneficiary age, sex, race and ethnicity, dual-eligibility status, and van Walraven-
Elixhauser comorbidity score.

Fixed effects were included for year of hospitalization and major diagnostic category of hospital
admission to assess the within-year and within-category differential changes associated with private
equity acquisition for hospitals. The major diagnostic category was used to account for case mix rather
than diagnosis related group because complications arising from hospital-acquired conditions can
change the diagnosis related group even if the hospital-acquired conditions themselves cannot,
making diagnosis related group endogenous.%’35 In addition, hospital fixed effects were included to
help adjust for the time-invariant attributes of the hospital (including its catchment area). The year of
the private equity acquisition was excluded from the analysis as a washout period. We tested the

assumption of parallel preacquisition trends for all outcomes.®



In the sensitivity analyses, we tested the robustness of the findings to the exclusion of patient
covariates and admission factors. Consistent with prior research at the hospital level, we also included
a model with random intercepts by hospital-matched group and hospital.8 In addition, a difference-in-
differences model with multiple time periods was implemented.36'37 Because this approach is
sensitive to outliers and multilevel covariates, we adjusted for patient factors only and compared its

estimates with the baseline model.

Both 95% Cls and Bonferroni-adjusted P values are reported. All analyses were performed using Stata
version 16 (StataCorp). P values were significant at P <.05.

Results

The final sample included 662 095 hospitalizations at 51 private equity—acquired hospitals and

4 160 720 hospitalizations at 259 matched control hospitals for hospital stays occurring between 2009
and 2019. The majority were medium-sized hospitals (88%) with between 150 and 350 beds. The
hospitals were located across the Midwest, Northeast, South, and West regions of the US. The
Medicare beneficiaries had a mean age of 73 years (SD of 14.2 years for private equity hospitals and
SD of 13.5 years for control hospitals) and 55% were female (Table 1). Hospital-acquired adverse

events were observed within 10 091 hospitalizations.

Patient Case Mix

After private equity acquisition, the Medicare beneficiaries admitted at the hospitals were younger by
0.1 years (95% Cl, -0.2 to —0.1 years) compared with those admitted to the control hospitals. This
reduction in mean age was found only among Medicare beneficiaries aged 65 years or older.
However, patients coded with sepsis diagnosis related groups exhibited a larger differential decrease
in age by 0.5 years (95% ClI, —-0.7 to —0.2 years). In addition, the share of patients who were dually
eligible for Medicare and Medicaid admitted to private equity hospitals declined by 1.2% compared
with those admitted to control hospitals. Private equity hospitals demonstrated essentially no
differential changes in beneficiary race, ethnicity, or van Walraven-Elixhauser score in aggregate.
However, patients coded with sepsis diagnosis related groups exhibited a 2.8% increase in the van
Walraven-Elixhauser comorbidity score even though they were differentially younger (Eigure 1 and
eTable 5 in Supplement 1).

Hospital-Acquired Conditions

The unadjusted number of hospital-acquired conditions per 10 000 hospitalizations increased among

patients treated at private equity hospitals compared with those treated at the control hospitals; the



baseline levels for these conditions were consistent with published rates242° (Eigure 2). The
distribution of the composite measure of hospital-acquired conditions varied across hospitals (Figure

2 and eFigure 1 in Supplement 1).

In an adjusted analysis, private equity hospitals demonstrated an increase of 4.6 (95% CI, 2.0-7.2) in
hospital-acquired conditions per 10 000 hospitalizations compared with the control hospitals (P =.004),
which is a 25.4% increase from the mean preacquisition level among private equity hospitals. This
increase was driven by an additional 1.9 (95% CI, 0.3-3.4) falls per 10 000 hospitalizations at private
equity hospitals compared with the control hospitals (P =.02), which is a 27.3% increase from the
mean preacquisition level, and an additional 1.5 (95% CI, 0.4-2.6) central line—associated infections
per 10 000 hospitalizations (P =.04), which is a 37.7% increase from the mean preacquisition

level (Table 2 and eFigure 2 in Supplement 1).

Of note, the increase in central line—associated infections occurred alongside a smaller number of
Medicare beneficiaries receiving percutaneous central lines. Specifically, private equity hospitals
placed 37.1 fewer central lines per 10 000 hospitalizations after acquisition compared with the control
hospitals, which is a 16.2% reduction (eTable 6 in Supplement 1). In addition, private equity hospitals
performed 13.1 fewer operations per 10 000 hospitalizations that qualified for the surgical site infection
measure compared with the control hospitals (an 8.1% reduction led by orthopedic and bariatric

operations).

However, unadjusted surgical site infections doubled from 10.8 to 21.6 per 10 000 hospitalizations at
private equity hospitals and decreased from 17.5 to 12.6 per 10 000 hospitalizations at control
hospitals. Adjusted for covariates, surgical site infections increased by 16.0 (95% CI, —2.3 to 34.2) per
10 000 hospitalizations at private equity hospitals compared with control hospitals (equivalent to a

147.8% increase), but this change did not achieve statistical significance (Table 2). The lower

statistical precision was partly explained by the smaller sample size of hospitalizations within the
surgical site infection measure. There were no observed significant differences between private equity
hospitals and control hospitals for the preacquisition trends across the hospital-acquired conditions

(eTable 7 in Supplement 1).

Hospitalization Outcomes

In-hospital mortality (n =162 652 in the population or 3.4% on average) decreased slightly at private
equity hospitals (3.5% preacquisition and 3.2% postacquisition) compared with the control hospitals
(from 3.5% to 3.3%); there was no differential change in mortality by 30 days after hospital discharge.

Adjusted for the observable covariates, the differential decrease in the in-hospital mortality rate was



0.2 percentage points (95% CI, —0.3 to —0.1 percentage points) or a 4.8% reduction relative to the rate
of 3.5% at baseline. This differential change in mortality was attenuated and was less statistically
significant at 7 days (0.2 percentage points [95% CI, —0.3 to 0 percentage points]), and was further
attenuated and not significant at 30 days (0.1 percentage points [95% CI, —0.3 to 0 percentage
points]) (eTable 8 and eFigure 3 in Supplement 1).

Of note, before acquisition, private equity hospitals trended lower for both 7- and 30-day mortality (0.3
and 0.4 percentage points lower, respectively) than control hospitals; thus, the narrowing of this gap
toward 0 after acquisition suggests a relative increase in 7- and 30-day mortality among private equity
hospitals compared with the baseline differences in trends (eTable 7 in Supplement 1). A

decomposition of mortality results by admission diagnosis appears in eTable 9 in Supplement 1.

In conjunction, Medicare beneficiaries treated at private equity hospitals experienced a reduction in
discharges home of 0.6 percentage points (95% CI, —0.8 to —0.4 percentage points) or 1.0%
compared with those treated at control hospitals. The patients coded with sepsis diagnosis related
groups at hospital admission notably experienced a reduction in discharges home of 1.6 percentage

points (95% CI, -2.6 to —0.6 percentage points) or 4.1% (Figure 3 and eTable 10 in Supplement 1).

In contrast, transfers to other acute care hospitals increased 12.2% at private equity hospitals
compared with control hospitals (an increase of 0.3 percentage points [95% CI, 0.2-0.4 percentage
points]). This differential increase was also largest in patients with sepsis, who experienced a 36.2%
increase in transfers from private equity hospitals compared with control hospitals (an increase of 0.9
percentage points [95% CI, 0.5-1.2 percentage points]). Moreover, discharges from private equity
hospitals to skilled nursing facilities and acute rehabilitation facilities increased compared with control

hospitals, although this trend had emerged preacquisition (Figure 3 and eTables 7 and 10

in Supplement 1).

No differential changes in 7- or 30-day readmission rates were observed. Length of stay among
private equity hospitals shortened by 3.4% compared with control hospitals despite trending longer at

private equity hospitals preacquisition (eTable 7 and eTable 11 in Supplement 1).

Sensitivity Analyses

In general, the findings were qualitatively similar with alterations to the base model, alternative

specifications using random intercepts, and using the multiple time periods difference-in-differences
approach?’e’37 (eTables 12-15 in Supplement 1). An exception is that patients with sepsis exhibited a
differential increase in in-hospital mortality of 0.61 percentage points (95% CI, 0.05-1.27 percentage

points) with random intercepts for groups of matched hospitals in place of hospital fixed effects, which



is roughly a 5% increase that would be 15-fold larger and qualitatively distinct from the base estimate

of 0.04 percentage points (eTable 14 in Supplement 1).

Discussion

In this quasi-experimental evaluation of hospital quality and outcomes using 100% Medicare Part A
claims data, private equity acquisition was associated with a 25% increase in hospital-acquired
adverse events through up to 3 years after acquisition, which was driven by a 27% increase in falls
and a 38% increase in the volume of central line—associated infections (despite the placement of 16%
fewer central lines). Further concerning was the doubling of surgical site infections in private equity
hospitals after acquisition, whereas the number of surgical site infections declined in the control
hospitals. Although the smaller sample size of surgical hospitalizations rendered this comparison less

24-26

statistically precise, it was particularly alarming because the number of surgical site infections

increased even as private equity hospitals performed 8% fewer surgical procedures after acquisition.

Increased adverse events at private equity hospitals coincided with a small shift in patient mix toward
younger Medicare beneficiaries, who were also less likely to be dually eligible for Medicare and
Medicaid. To the extent these observable characteristics reflect private equity hospitals admitting
modestly lower-risk patients (both clinically and socioeconomically), their simultaneous increase in
coded disease burden (van Walraven-Elixhauser comorbidity score) compared with the control

hospitals may reflect increased coding intensity at private equity hospitals.

Younger and lower-risk patients admitted to private equity hospitals could also help explain the small
relative reduction in in-hospital mortality after acquisition. Although adjustment for patient
characteristics did not change this mortality estimate, younger Medicare beneficiaries (fewer of whom
were dually eligible for Medicare and Medicaid) may have had other unobserved health or social
advantages that contributed to lower in-hospital mortality. An alternative explanation (given the
increased transfers to other acute care hospitals, decreased discharges home, and shortened length
of stay associated with private equity acquisition) is that discharges of relatively sicker patients could
have lowered in-hospital mortality through a selection effect. In addition, the lack of improvement in
30-day mortality associated with private equity, especially given preacquisition trends that favored

private equity hospitals, suggests that mortality effects are modest and at best mixed.

Our findings add new clinical insights to the literature on private equity and quality, which has focused
on aggregate process quality measures.” 1915 The 38% increase in central line—associated infections
associated with private equity acquisition occurred even as these hospitals placed 16% fewer

percutaneous central lines. Such increases in hospital-acquired infections may result from decreased



staffing, changes in operator technique, poorer clinician experience, increased patient illness, or other
explanations.?’s'42 Even though documented comorbidities (van Walraven-Elixhauser comorbidity
score) increased slightly for some patients treated at private equity hospitals relative to patients
treated at control hospitals, true comorbidity is difficult to distinguish from coding intensity,8 which is
independently tied to financial incentives. Although private equity hospitals may have incurred
increased infections from performing procedures in sicker patients, our findings revealing they treated
younger Medicare beneficiaries (especially for sepsis) and fewer dually eligible patients (attributes less

susceptible to coding intensity) suggest a healthier patient pool.

Furthermore, hospital-acquired adverse events have been shown to be sensitive to staffing ratios and
composition, specifically among nurses.*3-47 Given that private equity firms have reduced staffing and

changed the clinician labor mix at acquired hospitals and clinics,10:48

an analogous cost-cutting
strategy in our sample may help explain the increase in hospital-acquired conditions. These adverse
events themselves can raise the risk of mortality, which highlights the clinical importance of this

evidence.*2

The increase in hospital-acquired conditions after private equity acquisition is particularly worrisome

given the national decline in hospital-acquired conditions,244°

as demonstrated by the control group
(Figure 2). Taken together, the increased hospital-acquired conditions associated with private equity
acquisition spanned the key inpatient settings—from general wards (falls) to intensive care units
(central line—associated bloodstream infections), with concern for operating rooms (surgical site
infections) as well. Although hospital-acquired conditions are expected to increase the length of
stay,42’50 the mean length of stay modestly declined at private equity hospitals. This increased bed
turnover would be directionally consistent with the increased transfers to other hospitals and revenue-

enhancing behavior observed under a diagnosis related group payment system.

Limitations

This study has limitations. First, the sample of private equity—acquired hospitals may not generalize to
all such hospital acquisitions. Although the implementation of hospital-acquired conditions in 2009 and
our Medicare data availability postdated the Hospital Corporation of America acquisition in 2006, thus
excluding those hospitals from this study, our sample likely better resembles the typical private equity

hospital.8

Second, traditional Medicare beneficiaries may not generalize to people with Medicare Advantage,
Medicaid, or commercial insurance or to other patients. Medicare Advantage enroliment accelerated

during the study period, although evidence of differential growth within private equity hospitals and



nonprivate equity hospitals is lacking. Nevertheless, the growth in Medicare Advantage may shift the

inpatient mix for traditional Medicare.

Third, use of /ICD-9 and ICD-10 codes may not capture all hospital-acquired conditions®'; however, we
adhered to the methods of the CMS. Similarly, the procedure codes for indwelling urinary catheters
and central venous catheters may not capture all such procedures. In addition, Medicare

hospitalizations did not include observation stays and outpatient care.

Fourth, given private equity acquisitions are not random and private equity firms may acquire hospitals
for unobserved reasons, our findings remain susceptible to unmeasured confounding and do not imply

causation.

Conclusions

Private equity acquisition was associated with increased hospital-acquired adverse events, including
falls and central line—associated bloodstream infections, along with a larger but less statistically
precise increase in surgical site infections. Shifts in patient mix toward younger and fewer dually
eligible beneficiaries admitted and increased transfers to other hospitals may explain the small
decrease in in-hospital mortality at private equity hospitals relative to the control hospitals, which was
no longer evident 30 days after discharge. These findings heighten concerns about the implications of

private equity on health care delivery.
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