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Abstract

BACKGROUND—The hospital industry has consolidated substantially during the past two
decades and at an accelerated pace since 2010. Multiple studies have shown that hospital mergers
have led to higher prices for commercially insured patients, but research about effects on quality of
care is limited.

METHODS—Using Medicare claims and Hospital Compare data from 2007 through 2016 on
performance on four measures of quality of care (a composite of clinical-process measures, a
composite of patient-experience measures, mortality, and the rate of readmission after discharge)
and data on hospital mergers and acquisitions occurring from 2009 through 2013, we conducted
difference-in-differences analyses comparing changes in the performance of acquired hospitals
from the time before acquisition to the time after acquisition with concurrent changes for control
hospitals that did not have a change in ownership.

RESULTS—The study sample included 246 acquired hospitals and 1986 control hospitals. Being
acquired was associated with a modest differential decline in performance on the patient-
experience measure (adjusted differential change, —0.17 SD; 95% confidence interval [CI], —0.26
to —0.07; P = 0.002; the change was analogous to a fall from the 50th to the 41st percentile) and no
significant differential change in 30-day readmission rates (—0.10 percentage points; 95% ClI,
-0.53 t0 0.34; P = 0.72) or in 30-day mortality (—0.03 percentage points; 95% CI, -0.20 to 0.14; P
=0.72). Acquired hospitals had a significant differential improvement in performance on the
clinical-process measure (0.22 SD; 95% Cl, 0.05 to 0.38; P = 0.03), but this could not be attributed
conclusively to a change in ownership because differential improvement occurred before
acquisition.
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CONCLUSIONS—Hospital acquisition by another hospital or hospital system was associated
with modestly worse patient experiences and no significant changes in readmission or mortality
rates. Effects on process measures of quality were inconclusive. (Funded by the Agency for
Healthcare Research and Quality.)

During the past two decades, the hospital industry has consolidated substantially in the
United States, including a surge in mergers and acquisitions beginning in 2010.1:2 Multiple
studies have shown that consolidation of the hospital market has led to higher negotiated
prices with private insurers,3- but less is known about the effects on quality of care.

Conceptually, hospital mergers and acquisitions could lead to improvements or deterioration
in quality of care.”-® For instance, acquiring hospitals might transfer managerial, clinical, or
operational expertise to the hospitals that they acquire. Or, greater scale that is achieved by a
merger might improve clinical outcomes (e.g., through volume-outcome effects).
Conversely, diseconomies of scale (e.g., bureaucracy) could divert resources away from
investments to improve care, and consolidation could weaken competitive pressures for
hospitals to provide high-quality care to attract patients or be included in insurer networks.

Previous studies have generally shown that hospitalized patients have better outcomes in
more competitive hospital markets than in less competitive markets.8-12 A few studies of
specific acquisitions in the 1990s and early 2000s showed unchanged or declining
performance among acquired or merged hospitals on outcome measures such as mortality,
readmissions, and complications, but most did not account for changes in regional
determinants of quality such as local economic conditions, population characteristics, or
quality-improvement initiatives by payers or collaboratives.13-18

Moreover, little is known about the effects of the more recent wave of hospital acquisitions
on quality of care; these effects may be different owing to changes in the health care
marketplace. First, as providers have consolidated, more recent transactions have involved
larger health systems, which may have different postacquisition quality-improvement
initiatives. Second, payment reforms that were enacted by the Affordable Care Act have
increased the payoff from quality improvement and have accordingly been used to posit new
gains from mergers and acquisitions, although empirical evidence raises questions regarding
whether providers have consolidated to participate in new payment models.19 Third,
information about hospital quality has become more readily available, possibly leading to
enhanced quality-based competition and increased market share for high-performing
hospitals; thus, weakening of competition may now be more consequential.

Using a difference-in-differences design and data from 2007 through 2016, we compared
changes in performance on process, outcome, and patient-experience measures among
hospitals acquired by another hospital or system from 2009 through 2013 with changes in
performance among other (control) hospitals in the same states that did not have a change in
ownership and were otherwise unlikely to be affected by the transactions.
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Methods
STUDY POPULATION

We used 2007 to 2016 data from Irving Levin Associates on hospital mergers and
acquisitions.! For each transaction, we determined consummation dates (if different from
announcement dates) from Web searches and used the categorization by Irving Levin
Associates of involved hospitals as acquirers or acquired. We used a database of health
systems that was constructed from several sources, including Provider Enroliment, Chain,
and Ownership System and Internal Revenue Service data, to determine whether involved
hospitals were part of systems and to identify member hospitals. (For details on the study
population, quality measures, and the statistical analysis, see the Supplementary Appendix,
available with the full text of this article at NEJM.org.) We focused on transactions
consummated in the years 2009 through 2013 to analyze performance on a consistent set of
measures for 2 or 3 years before and 3 or 4 years after the transaction year. We used
transaction data from the full period of 2007 through 2016 to remove other hospitals
acquired in 2007 and 2008 or 2014 through 2016 from the control group (detailed below).
Because data on process measures were not consistently available after 2014, we limited
analysis of those measures to transactions in 2009 through 2011.

Our study sample included short-term acute care hospitals with at least 25 beds and at least
100 fee-for-service Medicare admissions in each year for which performance data were
available. Because data were, by definition, present for hospitals involved in transactions at
least until the transaction year, for each performance measure we excluded hospitals with
missing data in pretransaction years to establish consistent inclusion criteria for acquired and
control hospitals (Table S1 in the Supplementary Appendix).

The primary treatment group included hospitals acquired during the period of 2009 through
2013 (including all members of acquired systems). The control group included all other
hospitals that were not acquired in the period of 2007 through 2016, were not located within
5 miles of an acquired hospital (i.e., potential local competitors), and were not acquirers
located in the same state as the hospitals that they acquired (i.e., in-state acquirers). We
excluded local competitors and in-state acquirers from the control group to reduce potential
bias from effects of diminished local competition for patients or diminished system-level
competition for inclusion in insurers’ state hospital networks. (The latter effects from
commercial negotiations could spill over onto care in Medicare.) In secondary analyses, we
estimated the effects of acquisitions on the performance of local competitors and in-state
acquirers.

We performed two subgroup analyses to evaluate whether acquisition effects were different
for hospitals acquired by a hospital (or system) in the same state (61% of acquisitions) or for
hospitals acquired by a hospital (or system) with high or low quality, which we defined as
performance in the top or bottom quartile in the year before acquisition. Previous research
has shown that acquirers are able to increase prices after same-state acquisitions2?; if there is
also quality competition among systems for inclusion in insurer networks, same-state
transactions may cause quality to deteriorate. Conversely, acquisition by higher-performing
acquirers might yield improvements.

N Engl J Med. Author manuscript; available in PMC 2020 July 02.


https://www.nejm.org/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Beaulieu et al. Page 4

STUDY VARIABLES

Quality Measures—Using publicly available data from Medicare Hospital Compare,2! we
assessed hospital performance on clinical-process and patient-experience measures. The
process measures included seven measures related to cardiac, pneumonia, and perioperative
care that were consistently reported from 2007 through 2014 (Table S2). The patient-
experience measures included five items from the Hospital Consumer Assessment of
Healthcare Providers and Systems survey that were aggregated to the hospital level and
consistently reported from 2007 through 2016 (Table S3). For each hospital in each year, we
computed a composite score for the clinical-process measures and for the patient-experience
measures equal to the average of z scores for each component measure with nonmissing
data.

The composite measures constituted two of four prespecified primary outcomes. The other
two primary outcomes were the all-cause rate of readmission within 30 days after discharge
and the rate of death within 30 days after admission.

Hospital and Patient Characteristics—Using data from the Centers for Medicare and
Medicaid Services Provider of Services file, we assessed the following hospital
characteristics at baseline: size (number of beds), teaching status, ownership type, and
location in a rural area (yes or no). Using admission-level data derived from Medicare
claims and Master Beneficiary Summary Files, we computed hospital and year-specific
means for total admissions for Medicare patients and the following characteristics of
admitted patients: age, sex, race or ethnic group (percent non-Hispanic white), disability as
the original reason for Medicare eligibility, dual eligibility for Medicare and Medicaid,
Medicare diagnosis-related group payment weight,22 and number of conditions recorded in
the Chronic Conditions Data Warehouse.23

STATISTICAL ANALYSIS

We used linear regression to estimate the extent to which post-transaction changes in
performance for acquired hospitals differed from concurrent changes for control hospitals in
the same state. Specifically, we modeled hospital performance on each outcome during the
study period as a function of hospital indicators (to control for time-invariant hospital
predictors of performance), the hospital-level case-mix variables described above (to control
for changes in measurable patient characteristics), indicators for each state-by-year
combination (to control for state-specific trends), a term to remove the transaction year from
the estimation (treating it as a transition year), and terms estimating the differential change
in performance for acquired hospitals from the pretransaction period to each post-transaction
year. For a given post-transaction year, the differential change represents the difference
between the observed performance for acquired hospitals and their expected performance if
the pretransaction difference had remained unchanged in the post-transaction period (i.e., the
estimated effect of acquisition). Equivalently, the model compared the average difference
between acquired hospitals and control hospitals during the pretransaction period with the
difference in each post-transaction year.
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Because performance data were not available beyond the third post-transaction year for
transactions in 2013, and because acquisition effects could grow over time, we prespecified
differential changes in the third post-transaction year as our primary outcomes. We adjusted
for testing of the four primary outcomes using the Hochberg procedure.?4 In all analyses, we
weighted observations according to the baseline bed count at each hospital. We used robust
variance estimation to account for clustering within states.

We prespecified analyses to assess the plausibility of the key assumption of our difference-
in-differences analysis — that the pretransaction difference between control hospitals and
acquired hospitals would have remained constant in the absence of the acquisitions. First, we
compared changes in outcomes between acquired hospitals and control hospitals during the
pretransaction period. A significant differential change from the pretransaction period to the
post-transaction period would not be clearly attributable to the transaction if a differential
change in the pretransaction period presented evidence of an alternative explanation.
Second, we tested for differential changes from the pretransaction period to the post-
transaction period in the characteristics of patients served by acquired hospitals as compared
with control hospitals, and we compared estimates of acquisition effects with and without
adjustment for patient characteristics. Similar changes and minimal effects of adjustment
would reduce concern regarding confounding effects of acquisitions on the mix of patients
served by hospitals. In secondary analyses, we substituted local competitors or in-state
acquirers for acquired hospitals in the analysis to estimate potential effects on these groups
of nonacquired hospitals.

STUDY SAMPLE

Our primary analysis included 246 hospitals acquired in 198 transactions and 1986 control
hospitals (total, 2232 hospitals). Before acquisition, acquired hospitals were less likely than
control hospitals to be publicly owned or located in a rural area but were similar in other
measured characteristics (Table 1). From the pretransaction period to the third post-
transaction year, differential changes in the characteristics of patients at acquired hospitals as
compared with control hospitals were small (Table 2).

PRETRANSACTION TRENDS

During the pretransaction period, trends in patient experiences and mortality rates did not
differ significantly between acquired hospitals and control hospitals. Trends in readmission
rates also did not differ significantly after an initial differential improvement among
acquired hospitals, but relative to the control hospitals, performance on clinical-process
measures at acquired hospitals differentially improved progressively during the
pretransaction years (Fig. 1 and Tables S4 and S5).

DIFFERENTIAL CHANGES IN PERFORMANCE ASSOCIATED WITH ACQUISITION

Acquisition was associated with a progressive differential decline in performance on the
patient-experience measure during the post-transaction period (Fig. 1 and Table S6). By the
third post-transaction year (Table 3), the adjusted differential change in the composite score
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was —0.17 SD (95% confidence interval [C1], —0.26 to —0.07; P = 0.002). This decline is
analogous to a fall from the 50th percentile to the 41st percentile in the distribution of
performance among control hospitals and was consistent across the component measures of
the patient-experience composite (Table S7).

Acquisition was not associated with significant differential changes in 30-day readmission or
mortality rates by the third post-transaction year (Fig. 1 and Table 3). Performance on
clinical-process measures by acquired hospitals differentially improved from the
pretransaction period to the third post-transaction year (adjusted differential change in the
composite score, 0.22 SD; 95% Cl, 0.05 to 0.38; P = 0.03), but this finding is inconclusive
because the differential improvement occurred almost entirely during the pretransaction
period (Fig. 1 and Tables S4 and S5).

SENSITIVITY, SUBGROUP, AND SECONDARY ANALYSES

Estimates were similar with and without adjustment for patient characteristics or weighting
according to hospital size (Tables S8 and S9). Subgroup analyses suggested that the
differential decline in performance on the patient-experience measure was driven largely by
acquisitions involving acquirers with low baseline performance (Table S11). Estimated
effects of acquisition by in-state acquirers were similar to our main results (Table S12). In
secondary analyses, transactions were not associated with differential changes in
performance among 391 in-state acquirers or 142 local competitors on any measure except
for a postacquisition decline in performance on process measures among in-state acquirers
(Tables S13 and S14).

DISCUSSION

Hospital mergers and acquisitions from 2009 through 2013 were associated with modest
deterioration in performance on patient-experience measures and no detectable changes in
readmission or mortality rates at acquired hospitals. Effects on performance on clinical-
process measures at acquired hospitals were inconclusive. Taken together, these findings
provide no evidence of quality improvement attributable to changes in ownership. Our
findings corroborate and expand on previous research on hospital mergers and acquisitions
in the 1990s and early 2000s and are consistent with a recent finding that increased

concentration of the hospital market has been associated with worsening patient experiences.
25

The modest decline in performance on the patient-experience measure among acquired
hospitals was not a continuation of preexisting trends, was not explained by changes in the
patient populations at hospitals, and is consistent with expectations that some acquired
hospitals face less competition after acquisition. Because patient experiences, by definition,
constitute aspects of quality that are observable to patients, they may be particularly affected
by weakened competitive pressures for hospitals to attract patients. By comparison, hospital
performance on clinical-process measures or on outcomes such as readmission rates may be
less observable to patients and thus less sensitive to the competitive landscape.28
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However, we did not find evidence of spillover effects on patient-experience measures at
nearby rival hospitals or evidence of a decline in performance among hospitals that acquired
hospitals in the same state, as might be expected if acquisitions reduced system-level
competition to be included in insurer networks on the basis of quality of care. Nevertheless,
we cannot rule out reduced local competition from merging rivals as the cause of diminished
performance on patient-experience measures at acquired hospitals, even if other nearby
hospitals were unaffected.

Other subgroup analyses — although exploratory — suggest that management or staffing
practices that may have been responsible for worse patient experiences at low-performing
acquirers may have spread to acquired hospitals. Evidence of acquisitions facilitating the
diffusion of poor quality, however, does not rule out mechanisms related to hospital market
structure. For example, name recognition of dominant hospital systems might allow erosion
of dimensions of quality among member hospitals without compromising patient demand.
We did not find a symmetric benefit from acquisitions by high-quality acquirers.

Another potential explanation for the decline in performance on patient-experience measures
is a diversion of resources toward integration. However, such integration costs would
presumably be transient, and we found steady declines in performance on patient-experience
measures over a period of 4 post-transaction years. Ultimately, we could not isolate the
mechanisms explaining our results.

From the pretransaction period to the post-transaction period, performance on clinical-
process measures differentially improved among acquired hospitals, but this improvement
cannot be interpreted conclusively as merger-induced because substantial differential
improvement occurred before acquisition. One potential explanation is that other
determinants of process improvement (e.g., public reporting) had a greater effect on acquired
hospitals because they had lower initial scores on process measures and were thus less
subject to ceiling effects (hospital performance on process measures was close to the
maximum).

The improvements in performance on process measures are additionally challenging to
interpret because measurement of the provision of specific treatments or services — unlike
patient-reported experiences and outcomes such as mortality — is susceptible to changes in
provider reporting or documentation that might follow from changes in management or
reimbursement.2” Moreover, improved performance on process measures may not translate
into improved clinical outcomes.28

Our study had several limitations. First, our results reflect average effects of mergers and
acquisitions, which might obscure the benefits or harms of some transactions. Second, we
could not rule out the possibility of spillover effects of mergers and acquisitions on control
hospitals, which would attenuate estimates of acquisition effects. However, our control
group excluded nearby hospitals and in-state acquirers, we detected no effects of
transactions on these groups, and remaining control hospitals located in the same state as an
acquired hospital would be expected to be less affected by weakened competition. Third, we
did not attempt to quantify the relative competitive significance of each transaction and thus
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could not ascertain whether quality reductions were larger when merging hospitals were
stronger premerger rivals.

Fourth, although we examined a broad set of quality measures, we were unable to study all
dimensions of quality. Fifth, difference-in-differences analyses in which exposure to
treatment is voluntary are subject to potential selection bias. In our study, the quality of care
at hospitals that were acquired may have deteriorated (or improved) more than at control
hospitals in the absence of acquisition. Deteriorating (or improving) quality may have even
motivated acquisition in some cases. However, we would have expected such selection to
manifest in the pretransaction period. With the exception of the process measures, we did
not find evidence of differences in pretransaction trends that would suggest alternative
explanations for our results.

Hospital mergers and acquisitions were associated with modest deterioration in patient
experiences, small and nonsignificant changes in readmission and mortality rates, and
inconclusive effects on performance on clinical-process measures. These findings challenge
arguments that hospital consolidation, which is known to increase prices, also improves
quality.
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Figure 1. Differencesin Performance between Acquired Hospitals and Control Hospitals before
and after Acquisition.

The difference in adjusted performance between acquired hospitals and control hospitals is
plotted for each year relative to the transaction year, with error bars denoting 95%
confidence intervals.
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