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ABSTRACT

Objective: To test whether hospital closures hurt or help surrounding hospitals financially. Do hospital closures improve market
efficiency or do they merely shift the least profitable patients to hospitals that can better cross-subsidize them?
Methods: Using California hospital data from 2000 to 2011, the analysis employed random-effect and fixed-effect models to test
for a change in operating margin before and after a series of 2004, 2007 and 2009 hospital closures (the highest volume years for
closures). The main independent variable was each hospital’s predicted percent increase in patient volume due to absorption from
closing hospitals. We used 5-digit zip code and DRG patient flow data to predict the number of patients each open hospital would
absorb from nearby hospital closures.
Results: Hospitals experiencing the biggest increase in patient volume due to nearby hospital closings saw a drop in operating
margin following those closures. This drop could not be explained by changes in payer mix or reimbursement type for those
patients.
Conclusions: Our results suggest that hospital closures are shifting high cost patients to open hospitals, not necessarily improving
efficiency in the market.
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1. INTRODUCTION
Do hospital closures improve efficiency or do they merely
shift the least profitable patients to other hospitals that can
better cross-subsidize them? Unlike in other industries, hos-
pitals can linger on the verge of failure for many years, either
relying on government support or reducing quality to stay
afloat.[1] During this time, the failing hospitals frequently
make pleas to local governing boards, arguing that they are
not in danger because of inefficiencies but instead because
of an obligation to treat patient groups that hurt their bottom

line. For example, a 2007 testimony from the President and
CEO of the Hospital Alliance of New Jersey to the Com-
mission on Rationalizing Healthcare Resources said, “The
easiest way to become more efficient is to be selective about
which patients you serve and only treat those for which you
will receive proper payment. This ‘efficiency’ option is not
open to hospitals”.[2] When states resist hospital cries for
a bail-out, they sometimes argue that hospital closures may
improve efficiency. A document published by the State of
Massachusetts indicated that the state had taken the stance
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of encouraging closures among failing hospitals as a way of
promoting survival of the fittest among hospitals.[3]

When hospitals complain that they are penalized for taking
the least profitable patients, two effects are at play: a rev-
enue effect and a cost effect. Readily available data can tell
policymakers when a hospital treats an unusually high share
of patients with poor reimbursement: Medi-Cal patients, the
uninsured, and populations that generally receive uncom-
pensated care. What is less easily observable in the data is
the expected cost of treating a particular group of patients,
conditional on reimbursement. It is difficult to know if the
hospital’s high costs are due to inefficiencies or simply the
fact that a particular patient group would be high cost no
matter which hospital treated them.

We use a two stage process to test the financial impact hos-
pitals experience when they absorb patients from closed
hospitals. In the first stage, we use the patients’ 5-digit zip
codes and DRGs to predict the number of patients each sur-
rounding hospital would absorb from the California hospitals
that closed in 2004, 2007 and 2009. These years had the
highest number of patients impacted by closures, as shown in
Figure 1. We distributed patients from the closing hospitals
to open hospitals based on the assumption that historical
patient proportions within a zip code attending each hospital
would be the same except for the closed hospitals. In the
second stage of our analysis, we use both random effects
and fixed effects models to look at the change in hospitals’
operating margins before and after the hospital closings.

Figure 1. Count of patients that would need to be rerouted
to new hospitals based on each year’s hospital closures

We found a drop in the operating margin immediately after
hospital closures for not-for-profit hospitals predicted to ab-
sorb a high number of patients from closing hospitals. We
found no evidence of this effect on for-profit hospitals. At
the same time, absorption of these patients was not associ-
ated with a major change in payer mix of patients; hospitals
had similar percentages of Medicare, Medi-Cal and privately

insured patients before and after absorbing the new patients.
This indicates that the cost effect may be more important
than the revenue effect for hospitals absorbing patients from
closing hospitals.

Our results support the notion that a large portion of high-
cost patients, conditional on reimbursement, may at least
partly explain the reason for hospital closures and the impact
on surrounding hospitals. In which case, shifting these pa-
tients to open hospitals may not lead to an improvement in
efficiency, but merely a shifting of costs.

Review of literature and conceptual framework
Several different forces could influence a hospital’s financial
condition when absorbing patients from closed hospitals (see
Table 1). The first of these is the market power effect, which
is a hospital’s improved bargaining power from the increase
in market share they enjoy when a competitor closes. When
hospitals experience an increase in market share due to con-
solidation, they are able to raise prices, often substantially.[4]

In addition to driving up hospital prices, better negotiation
power within hospitals can also render lower costs as ad-
ministrators negotiate with doctors and device-makers over
input prices. A number of studies show that HHI is positively
correlated with either price or price growth, although some
find no correlation.[4] Also, the Medical Arms Race literature
suggests that competition among hospitals increases costs
because these hospitals compete by buying unnecessary and
expensive technology in order to attract patients.[5] An in-
crease in market power would reduce this effect by reducing
competition. Overall, the market power effect would predict
a higher operating margin for hospitals absorbing patients
from closing hospitals.

A second economic force that would benefit surrounding hos-
pitals financially is the occupancy rate effect, which occurs
when hospitals are able to reduce excess capacity by filling
more hospital beds after a neighbor closes. The cost of an
unused hospital bed is high and some researchers have sug-
gested that allowing hospitals’ occupancy rates to increase
could increase efficiency.[6] Another group of researchers
conducted a welfare analysis of hospital closures and mea-
sured the benefits of hospital closures primarily through the
reduction in excess capacity.[7] They found that cost sav-
ings from the reduction in excess capacity outweighs patient
costs of increased distances to drive to their nearest hospital.
Similar to the occupancy rate effect is the increased demand
effect, which says that hospitals will benefit from absorbing
new patients even if they increase hospital beds at the same
time. Both effects predict a positive impact on hospitals’
operating margins from absorbing new patients from closing
hospitals.
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Table 1. Summary of hypotheses and effects of hospital closures on surrounding hospitals
 

 

Hypothesis/Effect 

Financial impact of 

neighboring hospital 

closing 

Ways of testing empirically 

Market power effect Positive 
Is there a positive effect on financial status associated with an increase in a hospital’s HHI 

due to closure? 

Occupancy rate effect Positive 
Is there a positive effect on the financial status associated with an increase in the occupancy 

rate in a hospital due to nearby closures? 

Increased demand effect Positive 
Is there a positive change in financial success apart from the HHI, occupancy rate, and other 

important controls? 

Revenue effect Negative 

Is there a negative financial shock associated with absorbing more patients?  Is that negative 

shock associated with a shift toward less profitable payers (e.g. more Medi-Cal and fewer 
privately insured) 

Sick patient effect Negative 
Is there a negative financial shock associated with absorbing more patients?  Is this negative 

shock unassociated with any shift in payer mix? 

Market condition effect Negative Do negative financial shocks appear in surrounding hospitals before the hospital has closed? 

 

The only study besides ours to look directly at the impact
of hospital closures on surrounding hospitals focuses on the
occupancy rate effect and finds it to be substantial.[8] They
documented an overall financial benefit for hospitals within
five miles of closing hospitals, mainly due to the reduction
in excess capacity. Our study differs in that we use patient
flow data at the 5-digit zip code level and DRG-level instead
of distance to quantify the impact of a hospital closure on
surrounding hospitals. We also use data from the 2000’s as
opposed to the mid-1990’s. Since hospitals have likely im-
proved in efficiency since the 1990’s, we expect to measure
a smaller occupancy rate effect than previous research.

In opposition to the market power effect, occupancy rate
effect and increased demand effect, two other forces sug-
gest that hospitals may actually suffer financially when a
nearby hospital closes. The first of these is the revenue effect,
which happens if the closing hospitals served more patients
with less generous insurance. The literature has found an
increased probability of closure for hospitals serving popula-
tions with less generous insurance reimbursement.[9, 10] Also,
a hospital has a greater risk of closing if it serves a higher
share of people in poverty.[11]

Another effect, the sick patient effect, could also cause lower
profit margins for absorbing hospitals. This effect arises
because of the vast variation in the cost of treating patients
with the same reimbursable condition. If a hospital treats
an unusually high share of patients on the high end of the
cost spectrum, conditional on reimbursement, then it will
persistently fail to cover its costs. This problem could be
particularly dramatic if there is community-level correlation
in patient expenses conditional on illness and risk type. Doc-
tors and consulting firms have conducted investigations that
reveal certain neighborhoods, and even certain apartment
complexes, produce a disproportionate share of the highest

cost patients.[12] These patients often come with many com-
plex chronic conditions and socioeconomic hardships. If
cultural characteristics are important in treatment costs, then
there may be correlation between a patient’s community and
where they fall on the cost spectrum. Literature has docu-
mented the importance social connectedness in determining
a population’s health.[13] Cultural competency in providers
may also have a positive impact on health. One review of the
literature showed that patients sometimes fare better when
their health care providers are trained in cultural competency
and other times there is no effect.[14] A population with
greater needs for cultural competency may also be more ex-
pensive to treat, holding all else equal. Finally, low-income
people are generally sicker than the average population.[9]

The fact that these elements have an effect on health will
likely mean that geographic clustering by socioeconomic
status, community social connectedness and culture may
exacerbate the sick patient effect.

Finally, the market condition effect says that closing hospi-
tals may suffer from unprofitable market conditions that may
also impact the surrounding hospitals. Since hospitals gener-
ally close after several years of financial struggles, looking
at the financial condition of the top absorbers in the years
leading up to hospital closures, before they had absorbed any
patients, will be important in determining if all hospitals in
this market were subject to shocks that had nothing to do
with the patients being absorbed.

It is also worth noting that which effect dominates may de-
pend on the for-profit status of the hospitals in the market.
It is possible, for example, that not-for-profit hospitals may
be more vulnerable to the sick-patient and revenue-effects,
while for-profit hospitals are more able to avoid those effects
or to better utilize increases in market power.
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2. METHODOLOGY
2.1 Data and variables
We employ data from California’s Office for Statewide
Health Planning and Development (OSHPD) for the years
2000 to 2011. Hospitals in California report this information
annually to the state government. The patient discharge data
contains a record of every patient discharged from a Cali-
fornia hospital, including that patient’s 5-digit zipcode and
DRG. The zipcode and DRGs were instrumental for predict-
ing where patients from closing hospitals would go when
that hospital closed. OSHPD’s hospital financial data set
provided annual data on hospitals’ total operating revenue
and expenses, which were necessary for our main response
variable. Finally, the utilization data set contained informa-
tion about the number of licensed beds and other hospital
characteristics, which were important covariates to include
in our analysis.

The characteristics of the closing hospitals that we focus on
are important to understand. We chose 2004, 2007, and 2009
due to the large number of closures those years, as shown
in Figure 1. Table 2 shows summary statistics for the main
control variables for three categories of hospitals: (a) clos-
ing hospitals, (b) hospitals predicted to absorb patients from
those closing hospitals, and (c) hospitals not predicted to
absorb many patients from the closing hospitals. Most hospi-
tal characteristics do not differ substantially across the top
and bottom absorbers (absorbers and non-absorbers). The
heavy absorbers are somewhat larger on average than most
hospitals, but not by a large amount. They also operate in
more competitive markets, as indicated by the HHI, which
is a measure of market concentration that is higher for more
concentrated markets.

The hospital’s operating margin was the main dependent
variable. A hospital’s operating margin is defined as:

operatingrevenue− operatingcosts

operatingrevenue
(1)

Where we get the total operating revenue by adding net pa-
tient revenue to other operating income. Operating margin
has been a common measure of financial success used in
both past academic literature[15] and policy discussions.[16]

It was necessary for the main independent variable to be a
measure of how intensely a hospital was impacted by nearby
hospital closures. For this, we calculated the predicted per-
cent increase in patient volume due to absorption of patients
from the hospitals that closed in 2004, 2007 and 2009, re-
spectively. The purpose of constructing a prediction was

to isolate the impact of absorption from other factors that
influence variation in hospitals’ patient flow from year to
year. Our predictions were based on patient flow data using
patient’s 5-digit zip code and DRG (or MS-DRG for the
2009 closures). When constructing this prediction, patients
in closing hospitals were distributed to open hospitals based
on the assumption that historical patient proportions remain
the same. For example, there might be a zip code where
600 pneumonia patients (DRG = 391) went to Jewish Hos-
pital, 400 pneumonia patients went to Baptist Hospital and
100 pneumonia patients went to Mercy Hospital in 2003. If
Mercy were to close, then Jewish Hospital would experience
a 60 patient increase and Baptist would experience a 40 pa-
tient increase in pneumonia patients by 2005, according to
our prediction methodology.

This methodology for predicting patient distribution when a
hospital closes allows us to capture forces besides proximity
that might influence which hospital a patient chooses. One
study demonstrated that characteristics besides proximity,
such as hospital size and technologies available, motivate
which hospitals patients choose.[17] We used percent increase
in patients from closing hospitals rather than the raw number
of patients absorbed because small hospitals absorbing 200
patients might be greatly impacted financially by the wave
of new patients while large hospitals absorbing the same
number would not expect to see a major financial change.

We validated this methodology by comparing post-closure
patient volumes to predicted patient volumes both with and
without absorption. The predictions that included absorption
from closing hospitals were closer to the actual patient vol-
umes. This also indicated that capacity constraints were not
likely to be a major driver stopping hospitals from absorbing
patients from closing hospitals. However, it is also worth
noting that even if hospitals had major capacity constraints,
the sick patient effect and revenue effect would not be in-
validated by these constraints. For example, if a hospital
is at 100% capacity its payer mix would still become less
profitable if patients from closing hospitals show up and are
selected randomly to fill the available beds.

Another important consideration was the hospital’s owner-
ship type. Particularly, for-profit hospitals may have an in-
centive to cream skim the best patients, while nonprofits and
government-owned hospitals would be more likely to take
patients of all insurance types. Therefore, our analysis looks
separately at the impact of predicted absorption on for-profit
and not-for-profit hospitals. Non-profit hospitals, county or
city-owned hospitals, district hospitals and state hospitals are
all included in the not-for-profit category.
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Table 2. Summary statistics before and after the hospital closures
 

 

 
Closing Hospitals 

Absorbing 

Hospitals**** 

Non-absorbing 

Hospitals 

Absorbing 

Hospitals 

Non-absorbing 

Hospitals 

Before  Before  Before  After  After  

Summary statistics before and after the 2004 hospital closures 

N 5 8 404 8 404 

Occupancy rate 74% 67% 64% 57% 63% 

Hospital size (patients) 10,318 17,879 8,502 15,548 8,700 

HHI-MSA 22.54 91.75 242.57 80.54 268.98 

HHI 39 581 881 594 867 

Teaching 20% 25% 4% 22% 4% 

% Privately insured 23% 48% 32% 49% 31% 

% Medi-Cal and charity 41% 22% 26% 20% 25% 

% Medicare 33% 26% 35% 28% 36% 
Summary statistics before and after the 2007 hospital closures 

N 6 19 357 19 357 

Occupancy rate 52% 60% 62% 63% 64% 

Hospital size (patients) 5,936 10,758 7,744 11,509 8,157 

HHI-MSA 4.58 14.42 312.79 18.12 311.21 

HHI 87 252 937 304 968 

Teaching 25% 11% 4% 11% 4% 

% Privately insured 26% 26% 32% 25% 32% 

% Medi-Cal and charity 34% 36% 25% 37% 25% 

Summary statistics before and after the 2009 hospital closures 

N 7 17 389 17 389 

Occupancy rate 95% 54% 63% 57% 61% 

Hospital size (patients) 6,490 9,511 8,956 9,354 8,950 

HHI-MSA 5.38 1.34 314.47 1.58 313.22 

HHI 2,158 230 1,121 259 1,151 

Teaching 14% 6% 5% 6% 5% 

% Privately insured 22% 20% 32% 20% 29% 

% Medi-Cal and charity 7% 28% 25% 29% 27% 

% Medicare 43% 41% 36% 40% 37% 
% Medicare 34% 28% 36% 29% 36% 

Note. **** We define top absorbers as hospitals that were predicted to experience a greater than 5% increase in patient volume due to absorption from 
nearby hospital closures.  Conversely, the bottom absorbers are those predicted to experience less than a one percent increase in patient volume. 

To test the market power effect, the Herfandahl-Hirschman
Index (HHI) is a commonly used measure of each hospital’s
competitive environment, with higher HHI values being as-
sociated with less competitive market environments. The
HHI is calculated by taking the sum of the squared market
shares of each hospital in a market, where the market shares
are multiplied by 100. So, a market with two hospitals each
serving 50% of the market would have an HHI of 502 + 502 =
5,000, while a market with 100 hospitals each serving 1% of
the market would have an HHI of 100. The challenging part
of constructing a measure of HHI is defining a hospital’s geo-
graphic market. Our primary analysis uses the Metropolitan
Statistical Area (MSA) as the market definition, similar to
its definition in other published works.[18] An MSA consists

of a large city and the surrounding area, defined by the US
census taking into account the economic ties within that pop-
ulation. However, as a check, we also used a zip-code-level
methodology for calculating a hospital-specific HHI.[19] This
methodology involves calculating a zip-code-level HHI, and
then taking each hospital’s weighted average HHI across all
zip codes of patients it serves, weighting according to the
proportion of patients served within that zip code.

Other variables in the study came more directly from the data
sets. For example, occupancy rate was calculated by divid-
ing total patient days by average beds per day times three
hundred sixty five. We chose to categorize Medi-Cal, county
indigent and other indigent patients together into one vari-
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able, since these categories are generally poorly reimbursed.
Medi-Cal is California’s version of Medicaid. Medi-Cal,
county indigent and other indigent charity patients make up
about 30%, 0.5% and 0.3% percent of the population in any
given year, respectively. So, the majority of the results from
this category are driven by Medi-Cal patients.

2.2 Empirical model
The analysis employs a random effects model, which is es-
sentially a multiple linear regression model that allows us

to adjust for the fact that different hospitals have different
base operating margins. We chose the random effects model
over other alternatives because we wanted to account for sys-
tematic differences across hospitals without needing to know
more detailed information about specific hospitals. Random
effects models are more powerful and more generalizable
when many hospitals are being studied. Still, a Hausman test
with the analogous fixed effects model revealed that the two
methodologies produce similar results. The random effects
empirical model for 2004 closures is as follows:

OMht = β0 + β1(Post2004Absorptionht) × (Not− for − profith) + β2(Post2004Absorptionht)
× (For − profith) + β3Xht + β4Yh + β5Zt + εht+ εh (2)

where OM is operating margin; Post2004Absorption is a vari-
able with the predicted percent increase in patient volume for
all years after 2004, and zero for all years up through 2004;
Not-for-profit and for-profit are dummy variables used as in-
teraction termsXht is a vector of hospital controls for factors
that change over time. This includes occupancy rate, HHI,
percent privately insured and percent Medi-Cal/charity; Yh

is an indicator variable for whether the hospital is teaching;
Zt is a vector of dummy variables for each year.

This equation helped us predict the operating margin for hos-
pital h in time t. The main independent variable of interest
is Post2004Absorption, because it captures the degree of
impact on operating margin that each hospital expects from
the hospital closures. We used not-for-profit and for-profit
interaction terms with this variable to capture the differential
effect of absorption on the two different hospital types. A pos-
itive coefficient on Post2004Absorption indicates that hos-
pitals predicted to absorb more patients from 2004 closures
experienced a positive financial shock following absorption
of those patients. A negative coefficient would indicate a
drop in operating margin following the absorption of these
patients. We conducted the same analysis for the years 2007
and 2009.

Occupancy rate, hospital size and HHI were the most im-
portant controls because of findings in the past literature.
Hospital size has been documented as having a consistent
impact on financial wellbeing, with larger hospitals enjoying
higher operating margins.[15] Reduction in excess capacity
has been the focus of hospital optimization problems de-
signed to improve efficiency.[20] Hospital size was logged
for this analysis.

To test the market power and occupancy rate effects, we ran
the same model except using HHI and occupancy rate as
the dependent variables instead of operating margin. This

would give us a measure of the degree to which absorption
of patients from closing hospitals impacted market power
and occupancy for the top absorbers. Similarly, we moved
percent private and percent Medi-Cal/charity to the left side
of the equation to capture changes in payer mix that may
have been due to absorption, and to test the revenue effect.
These steps helped us discern how much absorption of new
patients was influencing HHI, occupancy rates and payer
mixes within the hospital. To test for the market condition
effect, we looked at operating margins in our top and bottom
absorbing hospitals both before and after hospital closures
(see Figure 2).

3. RESULTS
Our main finding best supports the sick patient effect, or the
notion that closing hospitals distribute high-cost patients to
open not-for-profit hospitals. Not-for-profit hospitals that
were predicted to absorb more patients from closing hospi-
tals experienced a negative overall financial shock after the
hospitals closed, as shown in Table 3. For-profit hospitals,
however, do not appear to be impacted in the same way by
absorbing patients from closing hospitals. For all three years
of closure, there is no significant relationship between ab-
sorbing patients and hospital operating margin in for-profit
hospitals.

We can reject the idea that an unfavorable shift in a hospital’s
percent Medi-Cal and privately insured patients is driving
this negative financial shock, according to Table 4. The first
column in Table 4 shows regression on percent Medi-Cal
and charity as dependent variables, with absorption of pa-
tients as the important independent variable. The fact that
the coefficients on absorption are insignificant demonstrates
that the hospitals did not experience a change in their percent
Medi-Cal or percent privately insured after absorbing new
patients. The implication is that the drop in profitability for
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these not-for-profit hospitals must be due to a rise in costs
conditional on reimbursement, rather than a worsening of
payer mix. It is therefore reasonable to dismiss the revenue
effect as the driver behind the decline in operating margins.

Figure 2. Operating Margin at top and bottom absorbing
hospitals before and after the hospital closures

On the other hand, Table 4 indicates that for-profit hospitals
saw a favorable change in the payer mix of their patients
when absorbing from closing hospitals, as indicated by the
positive and statistically significant coefficients. This change
in payer mix may explain why for-profit hospitals did not ex-
perience the same negative financial shock as not-for-profits.

Table 5 demonstrates that absorbing patients from closing
hospitals does not improve a hospital’s competitive envi-
ronment or increase its market power, as measured by the
HHI. HHI is a measure of market concentration, and we have
conducted the analysis regressing on both a broad market
definition (MSA-level HHI) and also regressing on a hospital-
specific HHI. Like with all of our tables, we conducted the
analysis separately for 2004, 2007 and 2009 closures. All but
one of the six regressions reveals no statistically significant
relationship between absorption of patients from closing hos-
pitals and HHI. Even though one of the two HHI measures
is significant for the 2009 hospital closures, its coefficient
is negative, which indicates that competition increased af-
ter the hospitals absorbed patients from closing hospitals,
which is in the opposite direction of the prediction of the
market power hypothesis. Therefore, we find no evidence
that absorption of patients from closing hospitals increases
market power for absorbing hospitals. This finding is not
surprising, given that the models predict only a 10%, 15%
and 7% increase in patient volume for the top ten absorbers
for the 2004, 2007 and 2009 closures respectively, and that
these hospitals generally already operate in fairly competitive
markets (see Table 2). Based on this evidence, the market
power effect is not a major driver in operating margins for
hospitals absorbing patients from closing hospitals.

Table 3. Regressing on hospitals’ operating margins using a random effects model, including dummy variables for after the
relevant hospital closures

 

 

 
Absorption associated w/2004 

closures 

Absorption associated w/2007 

closures 

Absorption associated w/2009 

closures 

(% increase from closure absorption)

×(Not-for-profit) × (After) 
- .79*** - .76*** - .97** 

(% increase from closure absorption) 

×(For-profit) ×(After) 
 .14  .40  .87** 

For-profit dummy  .02  .02  .01 

Occupancy rate  .20***  .22***  .22*** 

Hospital size  .02***  .02***  .02*** 

HHI-MSA  .00001***  .00001***  .00001*** 

Teaching dummy  .003  .01  .01 

% privately insured  .09***  .09***  .07** 

%Medi-Cal and charity - .06** - .06** - .07** 

N 3,077 3,033 3,139 

*** = Statistically significant at the  .01 level; ** = Statistically significant at the  .05 level 

The top absorbers also did not experience major changes in
their occupancy rates following the closure of nearby hospi-
tals. When using occupancy rate as the dependent variable
(see Table 5), the coefficient on post-closure absorption is
not statistically significant, so it is reasonable to dismiss the
occupancy rate effect as a major driver behind the finan-
cial impact of hospital closings on surrounding hospitals.

The small change in occupancy is likely due to the fact that
absorbing hospitals seem to have expanded capacity to ac-
commodate the incoming patients. For example, the top
absorbers of 2004 and 2007 closures (hospitals expected
to experience over a 5% increase in patient volume due to
absorption) both had an increase in beds that was double
the average increase in beds among non-absorbing hospitals
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between the year before and the year after absorption.

The negative financial shock also does not appear to have
begun before the nearby hospital closures, indicating that
poor market conditions in a region are not driving both the
hospital closures and the negative shocks in nearby absorbing
hospitals. Figure 2 demonstrates this graphically by showing
the operating margins before and after the 2004, 2007 and
2009 hospital closures for the top and bottom absorbing hos-
pitals. For the 2004 and 2007 hospital closures, there is a
clear trend indicating that the top absorbers were doing well

before the nearby closure, and had a drop in the operating
margin afterward. These reasons lead us to reject the market
condition effect as the reason for the negative financial shock.
In Figure 2, the story for 2009 closures is complicated by the
fact that hospital operating margins are increasing across the
board for all hospitals during that time period. This increase
was smaller for the top absorbers (an increase of .02 instead
of .03 for the hospitals not absorbing patients). Our empirical
model uses year dummies to account for market-wide trends
like this.

Table 4. Regressing on percent Medi-Cal/charity, percent privately insured, and percent Medicare using a random effects
model

 

 

 

2004 closures  2007 closures  2009 closures 

Medi-Cal/
Charity 

Privately 
Insured 

Medicare 
Medi-Cal/
Charity 

Privately 
Insured 

Medicare 
Medi-Cal/
Charity 

Privately 
Insured 

Medicare 

(% increase from closure 
absorption) × (Not-for-profit)
×(After) 

- .13  .27* - .02  .23**  .00 - .02  .09  .14 - .27 

(% increase from closure 
absorption) × (For-profit) × 
(After) 

- .54***  .43**  .41** - .49*** - .31*  .90*** - .49**  .20  .31 

For-profit dummy  .02** - .04*** - .01  .01* - .03*** - .01  .01* - .03***  .00 

Occupancy rate  .01 - .03***  .03***  .01 - .03***  .02** - .01 - .03***  .03*** 

Hospital size - .01**  .03*** - .01*** - .01***  .03*** - .01***  .00  .03*** - .01*** 

HHI-MSA  .00  .00  .00  .00  .00  .00  .00  .00  .00 

Teaching dummy  .01 - .02 - .01  .01 - .02 - .01  .02 - .03* - .01 

N 3,382 3,382 3,382 3,324 3,324 3,324 3,456 3,456 3,456 
*** = Statistically significant at the .01 level; ** = Statistically significant at the  .05 level; * = Statistically significant at the  .1 level 

These results were robust to various variable changes and
specifications of the model. Omitting any particular con-
trol variable from our model does not change the results.
The results also remain robust when using the zip-code-level
methodology[20] for calculating HHI instead of the MSA con-
struction. When omitting the year dummies, the 2004 and
2007 results remain the same. However, the 2009 results
are no longer significant without year dummies. Since 2009
was in the middle of an economic downturn that impacted
hospital volume and profitability, controlling for cyclical in-
fluences was important. All of our results remain the same
when using fixed effects instead of random effects, and the
Hausman test indicated that there was not a significant differ-
ence between these models for the results.

4. DISCUSSION

This study faces several limitations. First, we might be imper-
fectly predicting where populations from closing hospitals
would go after their hospital closes. Our prediction method-
ology relies solely on zip code and DRG data to distribute
patients to open hospitals. Other factors such as cultural

preferences, distance, and word-of-mouth networks may in-
fluence patient decisions as well, and future studies may want
to more fully account for those factors. Similarly, capacity
constraints may limit nearby hospitals’ ability to absorb the
patients that we predict. Even though Table 2 indicates that
occupancy rates seem similar at absorbing hospitals com-
pared to other hospitals, this may mask seasonal variation
that might put hospitals at full capacity. We assume that even
if hospitals run up against capacity constraints, they would
divert patients randomly. However, this assumption might
be subject to criticism, particularly if patients with certain
DRGs were more likely to be diverted to other hospitals.

Our results also may not fully account for the market condi-
tion effect, particularly if market conditions changed during
the year of a hospital closure, rather than before. Figure
2 shows that absorbing hospitals were doing slightly better
than other hospitals before the 2004 and 2007 closures, and
slightly worse before the 2009 closures. It is possible that
the 2004 and 2007 closures happened because of very bad
conditions in 2004 and 2007, which were not yet reflected
in the 2003 and 2006 data. In which case, the market forces
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that drove these closures might still be negatively influencing
hospital operating margin for other hospitals in their markets.

Another limitation has to do with the broadness of the appli-
cation of our result. These results suggest that an unlucky
mix of patients, those who are expensive conditional on reim-
bursement, may be causing or exacerbating hospital financial

struggles. This result stands in contrast to the idea that poor
management alone accounts for hospital financial struggles.
However, our result does not preclude the notion that hospi-
tal closures may be a movement toward efficiency. Even if
open hospitals experience an increase in expenses per patient
when taking in closed hospitals’ patients, it is possible that
they still treat the patients less expensively than the closed
hospitals.

Table 5. Regressing on HHI and Occupancy Rate using a random effects model, 2004, 2007 and 2009 closures
 

 

 2004 closures  2007 closures  2009 closures 

 HHI-MSA 
HHI- 
Zwanziger 

Occupancy 
Rate 

HHI-MSA 
HHI- 
Zwanziger 

Occupancy 
Rate 

HHI-MSA 
HHI- 
Zwanziger 

Occupancy 
Rate 

(% increase 
from closure 
absorption)

×(After) 

-228 776  .31 -76 312 - .15 -4726 -15621*** -1.20** 

For-profit -57 -75** - .03** -68 -88** - .01 -72 -77** - .01 

Occupancy 
rate 

53 52  60 15  34 67  

Hospital size 107*** 214***  .03*** 110*** 209***  .04*** 118*** 227***  .04*** 

HHI-MSA    .00    .00    .00 

Teaching 
dummy 

6 86  .02 11 120  .02 -78 60  .01 

% Privately 
insured 

-97 -24 - .10*** -47 64 - .09*** -54 53 - .10*** 

%Medi-Cal/
Charity 

-48 16 - .03 65 148 - .01 138 199** - .02 

N 3,382 2,486 3,382 3,324 2,453 3,324 3,345 2,451 3,345 

*** = Statistically significant at the .01 level; ** = Statistically significant at the .05 level 

 

5. CONCLUSION

When a not-for-profit hospital absorbs patients from closing
hospitals, our findings show that the absorbing hospital will
generally experience a negative financial shock. However,
payer type, occupancy and HHI (the hospital’s competitive
environment) do not seem to be driving this effect. The impli-
cation is that the closing hospitals served a group of patients
who were more expensive, conditional on reimbursement.
Since information on payer mix is readily available, policy-
makers often take into consideration a disadvantageous payer
mix when evaluating financial performance. The fact that
payer mix is not driving the result indicates that the cost side
of financial burden may be underappreciated in influencing
financial hardship.

In contrast to not-for-profit hospitals, for-profit hospitals
do not experience a negative financial shock. Instead, for-
profit saw an improvement in payer mix when absorbing
patients from closing hospitals; they had an increase in per-
cent privately insured and a decrease in percent on Medi-Cal,
California’s version of Medicaid. Whether the for-profit
hospitals are intentionally cream skimming the best patients
from closing hospitals is not addressed in this paper.

The Affordable Care Act will bring new populations into the
hospital system. If those new populations are higher cost,
conditional on reimbursement, then some hospitals may be-
gin to experience financial difficulties. Policymakers should
be careful not to assume that efficiency and management
problems are the only forces leading to financial struggles
for hospitals. Also, policymakers should be more aware
of impending negative effects on remaining hospitals when
some are allowed to close. Finally, government decisions
to bail out hospitals may need to take into account the cost
distribution of treating a particular population of patients, not
just the payer mix of that group.

Another implication of this research is that a lack of good
data on the underlying cost of treating specific populations
may hinder the ability of administrators and governments to
assess the true cause behind hospital financial failures. The
fact that these patients become a financial burden to hospitals
wherever they go indicates that reimbursement schemes do
not fully adjust for some important factors when considering
the cost of treating different patients. If insurers and policy-
makers want to promote a system that rewards well-managed
hospitals, they may need to focus more energy on adjusting
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reimbursement to more closely align with the cost of treating
specific populations of patients.

In the past, economists and policymakers have speculated
that hospital closures may promote efficiency through a
survival-of-the-fittest principal. However, evidence pre-
sented here demonstrates that surviving hospitals are hurt

financially when they absorb patients from closing hospitals.
Independent of management, the populations served by clos-
ing hospitals may burden any hospital financially, regardless
of management quality. These findings suggest that an un-
lucky mix of patients may be at least partially responsible
for hospital closures, and that these patients will burden the
system wherever they appear.
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