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ABSTRACT

Objective: Hospital mergers and acquisitions continue to rise due to government and market pressures to join Accountable Care
Organizations in order to lower costs. Our study examines the changes in a quality of care measure when hospitals were acquired
by Health Maintenance Organizations (HMOs) to analyze the effect that vertical integration has on coordination of care.
Methods: Using California patient discharge data from 2000-2011, our analysis used differences-in-differences and logistic
models to test for a change in a quality of care measure before and after hospitals merged with an HMO. We utilized Patient
Safety Indicator #2, death rate in low-mortality diagnosis related groups, to measure quality of care.
Results: Hospitals experienced decreases in low-mortality death rates after being acquired by an HMO. This group of hospitals
had increasing measures of the quality indicator prior to the merge as well, suggesting selection of well-performing hospitals by
HMOs. Hospitals acquired by HMOs also faced increased Type-2 diabetes rates post-merge.
Conclusions: Our results suggest that hospitals merging with a vertically integrated health care system may lead to increases in
quality of care. It appears that this could be due to either HMOs providing more coordinated care, or that HMOs acquire hospitals
already trending towards better care.
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1. INTRODUCTION

United States hospital consolidations doubled from 2009 to
2012, topping 100 total deals.[1] The majority of such acqui-
sitions have been hospital-to-hospital mergers, or horizontal
integrations. However, a growing subset of the consolida-
tions is mergers of hospitals with health systems that provide
their own health plans, or vertical integration with HMOs.[1]

Over 25% of all Americans receive their health insurance
from Health Maintenance Organizations (HMOs) and enroll-
ment in HMO plans increased by 11% between 2013 and
2015.[2]

Increases in hospital acquisitions are consistent with federal

healthcare reforms that incentivize Accountable Care Organi-
zations. It is economically favorable for large health systems
to acquire hospitals in an effort to lower costs and better
coordinate care.[3] Despite such economic advantages, do
hospital mergers with HMOs translate to improved quality
of care for patients?

To test for the effect of vertical integration on hospital patient
outcomes, we look at the low-mortality death rate at hospitals
before and after a merge with an HMO, adjusting for patient
demographic and health factors. Our analysis employed in-
patient hospital discharge data from California’s Office of
Statewide Health Planning and Development (OSHPD) to
run logistic regressions on 47,442,140 patients discharged
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from California hospitals between 2000 and 2011.

Conceptual framework
Vertical consolidations are often thought to be a much bet-
ter option for payers and providers, because one company
owns several aspects of the supply chain. Economic the-
ory proposes that vertically integrated healthcare systems
should display multiple internal efficiency gains. These ef-
ficiencies include: economies of scope, lower transaction
costs associated with outsourcing, and incentive to invest in
health maintenance efforts which reduce costs in the long
run. The financial efficiencies that hospitals glean when con-
solidating free up resources to devote to improved quality
of care. Hospitals have low operating margins despite wide
variation in reimbursement rates, and there is low variation in
operating margin across hospitals. Together, these facts hint
that hospitals likely find places to spend additional profits,
and it is reasonable to believe that an investment in quality
improvement will rank at the top of the list for discretionary
spending.

Economies of scope are cost advantages that result when a
firm provides a variety of products, rather than specializing
in the production of just one. Economic theory suggests that
unit costs decrease as output increases. These cost improve-
ments include productivity gains and waste reduction from
the ability to eliminate extraneous costs by operating mul-
tiple businesses under a centralized management. In 2014,
the operating margin for an average hospital was 8.3%,[1]

whereas operating margins for five of the largest health insur-
ers was 4.3% (calculated the mean operating margin using
2014 annual reports from the five largest insurance compa-
nies in terms of revenue).[4–8] In both healthcare industries,
administrative costs constitute a substantial portion of the ex-
penses, reaching over 25% in hospitals.[9] As such, vertically
integrated health care systems are able to increase economies
of scope and operate under a centralized management thereby
cutting total administrative costs for both businesses by elim-
inating duplication. The capability for vertically integrated
health care systems to have more available services could
lead to increases in coordination of care and cost reductions,
both benefitting the consumer and the business.

Vertically integrated firms are expected to have lower transac-
tion costs associated with outsourcing. Transaction costs are
the expenses that incur in the purchase of goods and services.
In the 1930’s, Ronald Coase developed transaction cost eco-
nomics, which thoroughly underlines the numerous ineffi-
ciencies that occur in the existence of transactions. These
transactional inefficiencies include arguments that contracts
include substantial transaction frictions, such as: interest
rates, commission fees, and opportunity costs.[10] In the

1970’s, Oliver Williamson expanded on Coase’s theory and
developed transaction cost theory of integration. Williamson
argues that integration can be an effective response when
transactional frictions are present.[11] Currently, the health-
care system is filled with transaction frictions due to its
fragmented nature between insurance companies, hospitals,
physicians and patients. As such, vertical integration ad-
dresses these difficulties by consolidating production within
a single organization, thereby eliminating the need for con-
tracting among separate firms.[11] Therefore, all production
is managed internally by one healthcare system and such
economic efficiency gains may get passed down to the con-
sumer.

Incentive for HMO to invest in preventative care to obtain
cost-savings; vertically integrated healthcare systems man-
age the insurance rates for its customers. As such, firms seek
healthier patient populations in order to have competitive
health insurance prices. Thus, firms have economic incentive
to perform care in a way that makes the patient as healthy as
possible, in order to obtain cost-savings in the future. The
National Commission on Prevention Priorities (NCPP) and
the National Business Group on Health (NGBH) found multi-
ple preventative interventions to be cost saving. Among these
interventions included: childhood immunization, adult In-
fluenza immunization, counseling on use of low-dose aspirin,
and screening and counseling for alcohol and tobacco.[12]

Therefore, healthcare systems have incentive to invest in
short run preventative care efforts to experience long run cost
savings. As a result, patients experience an emphasis on pre-
ventative care, which lead to better quality outcomes in the
long run.[13] In contrary, horizontally integrated healthcare
systems bill directly to private insurance companies not affil-
iated with their practice. As a result, horizontally integrated
healthcare systems may have economic incentive to perform
unnecessary diagnostic tests and increase patient admissions
to drive up their reimbursement. Patients are more likely to
pay higher medical bills and suffer from less focused care
because of horizontal integration.

There are generally two sizeable obstacles for vertical part-
nerships to overcome, which contribute to higher prices and
lower quality of care for the patient. First, high acquisition
costs for two large entities bear a substantial amount of risk
leading to an ability to raise prices and increase admission
rates. Second, consolidation could lead to monopoly of the
market, subsequently leading to higher prices through re-
duced competition.

Vertical mergers of all sorts assume expensive acquisition
costs. For example, in 2015 Kaiser Permanente had an op-
erating income of $1.9 billion, compared to Seattle-based
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Group Health Cooperative’s $740 million. However, Kaiser
Permanente paid a total of $1.8 billion in 2015 to acquire
Group Health Cooperative to expand its geographic reach.
Kaiser Permanente is bearing a substantial amount of risk
when putting forth costs over two times greater than the op-
erating income of Group Health Cooperative the preceding
year, without a guaranteed return on investment. As a result,
economic pressures for Kaiser Permanente to recoup its in-
vestment could lead to increases in price, admissions, and
diagnostic testing. These in turn could lead to higher prices
for consumers and possibly less focused care.

Monopoly of the market; antitrust laws regulate the conduct
and organization of business corporations to promote fair
competition for the benefit of consumers. These laws exist
to contain costs, improve quality, expand choice, and incen-
tivize innovation.[14] All companies must abide by these
antitrust laws before proceeding through any consolidation
to ensure that it will not harm the consumer. However, in
2015 the Federal Trade Commission narrowed its defini-
tion of what constitutes an anti-competitive merger.[15] This
will likely encourage more large, vertical consolidations in
the healthcare industry. This raises concerns for consumers
because as healthcare systems increase market share in ge-
ographical locations with little competition, firms can drive
up prices for an inelastic good like healthcare.

In total, this paper intends to empirically investigate whether
such operational efficiencies lead to improved health out-
comes for patients.

2. METHODOLOGY

2.1 Data and group selection process
In order to examine quality of care in hospitals affiliated
with HMOs versus those that are not, we used a differences-
in-differences model to look at low-mortality death rates in
hospitals before and after merging with an HMO. Further, we
used logistic regression on California inpatient hospital data
from OSHPD. The data set in total contained 47,442,140
patient discharges from 506 hospitals, with 151 measured
variables from 2000-2011.

Figure 1. Methodological flowchart

We sorted hospitals into three groups: hospitals that had
merged with an HMO between 2000-2011, hospitals that had
always been affiliated with an HMO, and hospitals that had
never been associated with an HMO (control). Figure 1 de-
picts a representation of our selection process. We excluded
50 hospitals that reported zero discharges in a given year
between 2000-2011.

First, we created a control group that consisted of hospitals
that had sustained operations from 2000-2011. We stud-
ied the parent name of each hospital from 2000-2011 using
utilization data provided by OSHPD, to identify hospitals
that never had a parent name affiliated with an HMO. This
group was made up of 328 hospitals and included 32,756,343
discharges.

Next, we sorted all hospitals that had sustained operations
with an HMO from 2000-2011. To thoroughly classify this
subset of hospitals, we identified all hospitals that maintained
a given HMO parent name throughout this timeframe. This
group consisted of 59 hospitals and 8,561,390 discharges.

Finally, we separated one group to include all hospitals that
had vertically merged to an HMO between the years 2000-
2011. To systematically determine which hospitals were
merged with an HMO, we studied the parent name of each
hospital from 2000-2011 to identify changes that had taken
place. A change suggested that a hospital merged with an-
other health care system. We further examined all hospitals
that had a parent name change in this timeframe by reviewing
insurance plan information from the Department of Managed
Healthcare for the state of California to differentiate between
HMO consolidations versus non-HMO integrated consolida-
tions. This HMO-merged group consisted of eight hospitals
and included 827,992 discharges.

The eight hospitals that were acquired by an HMO from
2000-2011 merged in different years. Figure 2 regresses
freestanding and HMO-affiliated hospitals over time on low-
mortality death rate (per 10,000). These data show a reduc-
tion in death rate in HMO but not freestanding hospitals. This
observation suggested that we should control for variances
in the healthcare system over time. To do so, we added a
variable to assign a value corresponding to number of years
pre/post merge to depict when the hospital had since merged
(see Figure 3). For example, if a hospital merged in 2006, its
2008 data are assigned a 2 (years post-merge).

2.2 Measuring quality of care
The response variable we selected as a proxy for quality of
care was the AHRQ Patient Safety Indicator #2, death rate in
low-mortality diagnosis related groups. We chose this mea-
sure because the underlying assumption of the Patient Safety
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Indicator is that when patients admitted for an extremely
low-mortality condition or procedure die, a health care error
across multiple components of the healthcare system is likely
to be responsible. Thus, it attempts to assess coordination
of care, which is what vertically integrated systems claim to
improve. This Patient Safety Indicator describes in-hospital
deaths per 1,000 discharges for low-mortality (< 0.5%) di-
agnosis related groups among patients ages 18 years and
older or obstetric patients. In accordance with the Agency
for Health Related Quality, the quality measure excludes
cases with trauma, cancer, an immunocompromised state,
and transfers to an acute-care facility.[16] This indicator in-
tends to identify in-hospital deaths in patients unlikely to die
during hospitalization.

To study the health of the patient populations in both the ex-
perimental and control hospitals, we studied the prevalence
of Type-2 diabetes in each group using ICD-9-CM codes.
We analyzed this variable to study the health of the patient
populations in all respective hospital groups.

2.3 Econometric models
Each observation of our quality indicator is a binary vari-
able, where Y is 1 if the patient died from a low-mortality
condition. We used a differences-in-differences approach
to study the differential effect of vertical integration with
an HMO on quality. We used logistic regression analysis
modeled by the equation shown below, where X is a vector
of patient characteristics to study low mortality death rate in
each respective hospital group (see Equation 1):

Figure 2. Regressing low-mortality death rates in
freestanding hospitals versus HMO hospitals from
2000-2011 using simple linear regression

Figure 3. Regressing on low-mortality death rate for
hospitals not affiliated with an HMO from 2000-2011 using
simple linear regression

Low −mortality death rate = β0 + β1Post−merge×HMO + β2Y ear + β3X + ε (1)

We conducted logistic regressions to control for demographic
variables such as: age, race, gender, diabetes rate, and length
of stay.

2.4 Characteristics of the sample
The characteristics of the different hospital groups that we fo-
cus on are important to understand. Table 1 reports summary
statistics for the main control variables for the three cate-
gories of hospitals: freestanding hospitals, HMO hospitals,
and HMO-acquired hospitals. Most hospital characteristics
and patient demographics do not differ substantially across
the different hospital types. The HMO hospitals experienced
higher mean patient discharges per hospital than the free-
standing hospitals from 2000-2011, and this same trend is
followed by the HMO-acquired hospitals that increased mean
patient discharges per hospital after merging. Further, the
mean length of stay was higher in the freestanding hospitals
than both the HMO and HMO-acquired patient populations.
Shorter lengths of stay are typically associated with better

quality of care.

3. RESULTS
Our main finding best supports the notion that hospitals ex-
perience better coordination of care within a couple years
of vertically integrating into an HMO. The AHRQ patient
safety indicator “low-mortality death rate” is a measure of
hospital quality. As such, we conducted our analysis regress-
ing an interaction between hospital type and the post-merge
time period on low-mortality death rate in Table 2, to iden-
tify which forms of administrative structures are linked to
better care. Prior to being acquired by an HMO, these hospi-
tals had higher low-mortality death rates than freestanding
hospitals. However, the acquired HMO hospital-post-merge
interaction term has a negative and statistically significant
coefficient, suggesting that the hospitals experienced reduc-
tions in low-mortality death rates following a merge with an
HMO.
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Table 1. Summary statistics for three groups of hospitals: freestanding, HMO-affiliated, and HMO-acquired hospitals from
2000-2011

 

 

 

  
Freestanding HMO 

HMO-Acquired 

  Pre-Acquisition Post-Acquisition 

Total Hospitals Included 328 59 8 8 

Total Patient Discharges 32,756,343 8,561,390 429,523 398,469 

Mean Patient Discharges/Hospital/Year 8,322 12,092 8,516 9,738 

Change in Patient Discharges (2000-2011) 7.0% 11.7% 
  

Mean Low Mortality Death Rate/10,000 Discharges 1.47% 0.97% 1.94% 0.66% 

Change in Low Mortality Death Rate (2000-2011) -5.7% -55.9% 
  

Mean Diabetes Rate 14.3% 15.5% 16.6% 22.4% 

Change in Diabetes Rate (2000-2011) 72.0% 65.3%     

Male 32.8% 31.9% 33.5% 33.7% 

Female 48.9% 49.7% 53.3% 53.7% 

White 55.1% 52.7% 75.8% 69.9% 

Black 4.7% 6.6% 2.9% 4.8% 

Asian 4.8% 4.8% 1.4% 2.4% 

Mean Age (years) 42.7 44.5 53.4 53.1 

Mean Length of Stay (days) 5.4 4.1 4.4 4.1 

Table 2. Regressing on low-mortality death rate using a logistic model, with and without diabetes variable
 

 

   (Excluding diabetes) 

HMO hospitals -0.4009*** -0.395*** 

Acquired HMO hospitals 0.2094* 0.242** 

Acquired HMO hospital-post-merge interaction -1.0097*** -1.000*** 

Diabetes 0.6429*** -- 

Length of Stay 0.0013*** 0.001*** 

Year -0.0129*** -0.008** 

Constant 17.1621** 7.79 

N 35,611,548 35,611,548 

Note. 
***

 = Statistically significant at the .01 level; 
**

 = Statistically significant at the .05 level; 
*
 = Statistically significant at the .10 level 

 According to Table 2, it appears that HMOs have improved
low-mortality death rates compared to freestanding hospitals.
Given the fact that total patient discharges are increasing
faster in HMOs than in freestanding hospitals, patient selec-
tion may be responsible. Further, the negative coefficient on
our time variable indicates that overall quality in all hospitals
may be increasing over time. We obtained similar results for
each variable with different model specifications, meaning
that our estimates are robust. Omitting any control variable
from our model does not change the results.

We regressed freestanding hospitals from 2000-2011 on low-
mortality death rate to identify how quality changed over
time. Figure 3 shows that the mean low-mortality death rate
in freestanding hospitals was fairly consistent over time. In
general, there was a slight decrease in low-mortality death
rates from 2000-2011. This suggests that the hospitals in our
analysis likely experienced rather modest increases in quality
over time.

On the other hand, Figure 4 shows regression of hospitals
over time, relative to the year they merged with an HMO, on
low-mortality death rate. This demonstrates that, on the av-
erage, merging with an HMO was correlated with decreases
in a hospital’s overall low-mortality death rate. The data are
broken out into two different time series groups, pre-merge
and post-merge. Both groups had relatively the same, down-
ward sloping trend. The greater magnitude of the pre-merge
slope, in comparison to the slope of the freestanding hospi-
tals from Figure 3, suggests that hospitals that were bought
up in acquisition deals already had trends towards decreasing
low-mortality death rates. However, merging with an HMO
was associated with an overall reduction in the low-mortality
death rate even after accounting for the trend, indicative from
the decreased y-intercept value in the post-merge time series.

We regressed hospital groups and patient demographics on
Type-2 diabetes rates to determine if HMO hospitals cream-
skimmed to obtain healthier patient populations. According
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to Table 3, the pool of hospitals that HMOs chose to acquire
had higher rates of diabetes before the acquisition, and that
rate increased a bit once the merge happened. The continued
increase, coupled with the result that always-existing HMO
hospitals experienced increased rates of diabetes as well,
may be due to diabetes management programs attracting dia-
betes patients to the HMOs that offered them. This increase
may suggest that HMO hospitals did not cream-skim the
healthiest patients.

Figure 4. Regressing on low-mortality death rate for
hospitals six years before and six years after a merge with an
HMO using simple linear regression

Table 3. Regressing on diabetes rate using a logistic model
 

 

 Diabetes Rate 

HMO hospitals 0.082
***

 

Acquired HMO hospitals 0.350
***

 

Acquired HMO hospitals post-merge interaction 0.082
***

 

Female -0.279
***

 

Black 0.507
***

 

Asian 0.251
***

 

Time 0.054
***

 

Constant -110.7
***

 

N 42,145,725 

Note.*** = Statistically significant at the .01 level 

 

 
4. DISCUSSION
We analyzed the difference in quality of care delivered at hos-
pitals before and after being acquired by an HMO. We found
that hospitals experienced a drop in low-mortality death rates
associated with the date of their merger. We do not believe
this change is due to selection of patient populations because
there was an increase in the diabetes rate in the post-merge
hospital patient population consistent with the rising diabetes
rates that freestanding hospitals experienced over time. Ac-
quired hospitals had a greater proportion of white patients
than that of the HMO and freestanding hospitals. However,
all other races were associated with lower low-mortality
death rates relative to whites. Thus, both findings suggest

that the result of higher quality is not attributable to health-
ier patient populations, but perhaps rather to improved care
following a merge with an HMO.

One possible explanation for increased quality in post-merge
HMO-affiliated hospitals is that the new management may
have instituted clinical protocol specific to the HMO to
achieve system-wide standardization. In line with our find-
ings, on the average HMOs have approximately 50 percent
more discharges per hospital than freestanding hospitals.
Comparably, hospital discharges increased 14 percent for
hospitals per year following an HMO merge. In response to
excess patient flow, HMOs likely used clinical protocol at a
higher rate than other hospital types to maintain consistent
“best practices” throughout its hospital system. Literature
supports the effectiveness of protocol on positive patient out-
comes on a wide range of different workflow processes and
procedures.[17–20] Standardized protocols decrease unwar-
ranted variability, which could result in lower low-mortality
death rates following a merge with an HMO, consistent with
our findings.[18]

Further, it is possible that merging with an HMO allows a
hospital access to a wider array of resources and more spe-
cialized care for their patients. HMO and post-merge patient
populations were associated with shorter lengths of stay in
comparison to freestanding and pre-merge hospitals. Patient
access to specialized clinics due to a larger health network
system in the HMO hospitals could be responsible for more
focused and efficient care. Past findings have revealed that
HMO-affiliated physicians and more specialized physicians
were both more efficient, irrespective of patient illness char-
acteristics.[21] Both results suggest that merging with an
HMO could possibly lead to more specialized and efficient
care, in turn increasing quality.

An alternative interpretation is that HMOs acquired higher
performing hospitals that were trending towards increased
quality, irrespective to the merge. This explanation is con-
sistent with the steeper downward trend of the low-mortality
death rate in the pre-merge hospital group. It therefore is
possible that the acquired hospitals are not a representative
sample to study the effects of an HMO merge on quality of
care. However, we found that hospitals saw large reductions
in low-mortality death rates the third year and beyond after
merging with an HMO. These decreases are likely associated
with the HMO, rather than the hospitals themselves. This
finding is consistent with past literature that showed initial
decreases in quality after converting to a for-profit hospital,
but regained its initial quality performance the third year
following conversion.[22] Having made this distinction, the
evidence may point to a switch rather than a continuation of
a trend.
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Previous literature analyzing the relationship between man-
aged care and quality show a relatively equal number of sig-
nificantly better and worse HMO results for healthy patients,
compared with non-HMO plans.[23, 24] Studies used multi-
variate regression in HMO versus non-HMO hospitals over
time to study quality of care indicators, rather than pre- and
post-HMO merge data like we did. Within differing HMO
plans, the literature suggests that investor-owned HMOs de-
liver lower quality of care than not-for-profit plans.[25] None-
the-less, all of said research was conducted prior to the im-
plementation of the Affordable Care Act, warranting further
studies.

Prior research has examined the impact that hospital merg-
ers have on quality of care. The majority of studies we
reviewed found that increasing hospital market concentration
has relatively no effect on quality.[26–28] Of the studies re-
viewed, Carlin, Dowd and Feldman most closely resembled
our study.[29] They used administrative data for health plan
enrollees in the clinics that were acquired by integrated deliv-
ery systems (IDS) in the Minneapolis-St. Paul area for two
years prior to and four years after the acquisitions. They used
a differences-in-differences model and estimated Probit mod-
els, similar to ours, with errors clustered within enrollees to
compare changes in quality measures such as: breast cancer,
colorectal cancer, and cervical cancer. The study found that
the clinics that vertically integrated had slightly better quality
outcomes. Thereby suggesting that IDS clinical acquisitions
have the potential to improve patient outcomes, consistent
with our findings.

Our study had several limitations due to the fact that we
used patient outcome data. First, we are unable to know how
accurate the patient outcome data are. The construct of the
Patient Safety Indicator that we used relies on the assump-
tion that every patient diagnosis was identified, correct, and
documented by the hospital staff. Our study is dependent
on hospital precision, and our merged hospital data set only
contained eight distinct hospitals. As a result, poor docu-
mentation practices at one or more of these hospitals could
possibly influence the validity of the outcome of this study.

Despite this drawback, the Patient Safety Indicators are still
widely used in the literature.[30–32]

Second, the demographic data for each hospital group had
missing values due to the fact that this statistic was self-
reported. As a result, it is possible that gender and race
proportions may have varied more than expected. This could
have led to misinterpretations of the patient populations in
our analysis.

5. CONCLUSIONS

We examined changes in the low-mortality death rate in three
groups: non-HMOs, HMOs, and hospitals that vertically in-
tegrated into an HMO. We used a differences-in-differences
model to study the effects on the OSHPD data set that in-
cluded inpatient hospital data for patients in California from
2000-2011. Our findings suggest that merging with an HMO
was associated with lower low-mortality death rates. We
believe that merging with HMO hospitals could potentially
result in better coordination in care, and increased quality of
care as a result.

There are multiple ways in which this research can be mean-
ingfully extended. First, there is a need to explore the
prevalence of protocol in different hospital types. Evidence
from that research can explain whether the decrease in low-
mortality death rate observed from this analysis was simply
due to increased use of protocol, or whether the cause is due
to an alternative aspect of the HMO model.

Second, it is increasingly important to study those hospi-
tal characteristics that dictate the success of a merge in the
healthcare sector at a time of frequent consolidations. Hos-
pitals foreclosures result in hundreds unemployed and thou-
sands seeking care. As previously noted, acquisitions are
costly and risky thus it is important to understand aspects
that contribute to the viability of hospitals following consoli-
dation.
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