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Abstract

This paper examines the heterogeneity between two types of hospital

consolidations—mergers and system-joinings. I examine changes in admissions, em-

ployment outcomes, beds in different medical units, surgeries, costs, case mix, and

discharges. I find that hospital mergers and system-joiners are fundamentally different

among almost all outcomes examined. Additionally, I extend my analysis by examin-

ing those hospitals that, at the time of consolidation, are closer to either their fellow

merging hospital or a fellow system-member hospital. I find no meaningful correlation

between distance and outcomes.
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1 Introduction

Hospital consolidations are a well-researched topic. There is a wide literature examining

the effects of consolidation on prices, costs, and health outcomes, (Keeler, Melnick, and

Zwanziger, 1998; Ho and Hamilton, 2000; Dranove and Lindrooth, 2003; Gaynor and Vogt,

2003; Town, Feldman, and Burns 2006; Dafny, 2009; Harrison, 2010; Hass-Wilson and Gar-

mon, 2011; Patel, 2013) and even employment outcomes (DePasquale, 2017). Throughout

this literature, however, hospital consolidations are largely treated as homogenous.1 In this

paper, I examine the heterogeneity among hospital consolidations. More specifically, I exam-

ine the difference between hospitals that are “mergers” and those that are “system-joinings,”

as defined by the American Hospital Association (AHA).

Hospital mergers, as defined by the AHA, are two hospitals that operate under one license

post-consolidation. System-joiners, however, are hospitals that operate within the same

system identification number, e.g. Trinity Health. These system-joiners have large variability

among them in terms of how close they are to the nearest hospital within their system, how

much they fully integrate with other hospitals, what departments they decide to condense

post-consolidation, etc. Some system-joiners may involve integration as light as simply

joining a “brand” while other joiners involve an entire change in ownership. In other words,

it is reasonable to believe that while some system-joiners may mimic mergers entirely, other

system-joiners will not. The hospital consolidation literature, however, typically focuses on

only mergers or extrapolates results to system-joiners.2

In this paper, using data from the American Hospital Association’s Annual Survey as

well as the Centers for Medicare and Medicaid Services Impact Files, I examine hospital-

level panel data for the years 1985-2009. Using a difference-in-differences approach as well

1DePasquale (2017) shows a difference among mergers and system-joiners but strictly examines employ-
ment outcomes.

2Cueller and Gertler (2005); Melnick and Keeler (2007), Ho, 2009; Lewis and Pflum (2014, 2015) examine
hospital systems.)
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as an event study and weighting for the propensity to consolidate, I examine changes in

admissions, employment outcomes, beds in different medical units, surgeries, costs, case mix,

and discharges. I find that hospital mergers and system-joiners are fundamentally different

among almost all outcomes examined. Additionally, I extend my analysis by examining those

hospitals that, at the time of consolidation, are closer to either their fellow merging hospital

or a fellow system-member hospital. It is plausible that those hospitals that are closer

together at the time of consolidation will experience greater efficiency gains and, therefore,

may see larger changes in the outcomes examined. In general, these differences in outcomes

across mergers and system-joiners do not appear to be driven by how close you are to a

member hospital/ the hospital to which you are merging.

Not only does this result indicate that the literature should not be treating consolidations

as homogenous, it may also have important merger policy implications. First, we appear to

be in the midst of another “merger wave.” While it looked as though mergers were slowing

down in the early-to-mid-2000s, they have once again picked up; there were 50 mergers in

2009, 105 mergers in 2012, and 112 mergers in 2015. Second, current merger policy set forth

by the Federal Trade Commission (FTC) and the Department of Justice (DOJ) requires

mandatory reporting of a consolidation 1.) when there is a full transfer of ownership, or

2.) when the consolidation exceeds a specific financial threshold.3 This paper indicates that

some consolidations that are not reported should perhaps be scrutinized more and, on the

other hand, not all mandatory reported consolidations are necessarily of antitrust concern.4

3This financial threshold condition was a result of the Hart-Scott-Rodino Antitrust Improvements Act
of 1976 and it changes yearly. For 2018, the threshold is set at $84.4 million.

4Although not all consolidations need be reported, they may be subject to scrutiny under Section 2 of
the Sherman Antitrust Act.
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2 Data and Variables

Two main data sets are used to construct the hospital-level panel: the American Hospital

Association’s Annual Survey for the years 1985-2009 and the Centers for Medicare and

Medicaid Services Impact Files for the years 1997-2009.

The first data set is the same that is used in DePasquale (2017). The American Hospital

Association’s (AHA) Annual Survey provides data for the vast majority of US hospitals.

This data includes information on operating costs, medical units, labor, beds, admissions,

and system identification numbers that are consistent across all hospitals within a system. In

addition, the AHA provides a yearly “summary of changes” which allows for the identification

of hospital mergers and closures. I am particularly interested in those hospital mergers that

do not result in the closure of one of the hospitals. These hospitals that merge but do not close

should not experience a change in demand for employment or demand for hospital services

as a result of the merger. The AHA also includes addresses and latitude and longitudinal

coordinates which allows me to construct the distance between consolidating hospitals.

Data on system identifiers were not collected until 1985, hence the first year of the panel

examined for changes to system IDs is 1986. After restricting the data to “general medical

and surgical units,” there are 659 unique mergers and 4,533 unique system IDs for the years

1986-2009. I further restrict the data to include those hospitals with relevant data for 5 years

before and 5 years after a consolidation. The final number of hospital-year observations are

11,846. Summary statistics are presented in Table I.

The second data set used is from the Centers for Medicare and Medicaid Services Im-

pact Files (CMS). The CMS provides hospital data on hospital case-mix index, Medicare

discharges, cost-to-charge ratios, and Medicare utilization rates from 1994 onwards. This

data, however, only provides an identifier for matching to AHA data from 1997 onwards.

Therefore, after matching the CMS data with the constructed merger data, I supplement
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the existing hospital-level data with the CMS data for the years 1997-2009.

The market is defined in a variety of ways. The typical way to define a hospital market is

by using the Hospital Services Area (HSA) as defined by the Dartmouth Atlas of Healthcare.

Recent research, however, has indicated that fewer than half of all patients are admitted to

hospitals within their HSA (Kilaru, et. al. (2015)). Therefore, the analysis is run using both

HSA and county as the market definition when examining demand-side effects. Additionally,

when examining labor market effects, the labor market is defined using the Component

Economic Area (CEA). The CEA is determined by the Bureau of Economic Analysis and

specifically uses commuting patterns to define the area. That is, CEAs are meant to include

both a worker’s residence and place of work, and therefore minimize cross-CEA commuting.

2.1 Dependent Variables

To examine the extent to which mergers and system-joinings differ, I use my final hospital-

level panel to examine both supply-side and demand-side outcomes. Specifically, I examine

the effects of both types of consolidation on the number of full-time equivalent registered

nurses (RNs), full-time equivalent licensed practical nurses (LPNs), as well as overall hospital

wage. To calculate full-time equivalent (FTE) nurses, the AHA takes all hours worked by

nurses at a given hospital and divides by 35 to get the number of FTE RNs and LPNs.

While hospital wage is a crude measure of wages it is unfortunately the only hospital-level

wage data in the AHA. In addition, I examine the number of beds within both intensive

care units (ICU) and non-intensive care units. This includes surgical, pediatric, cardiac,

and neo-natal units in the ICU as well as general medical, pediatric, obstetric, burn care,

rehabilitation, and drug dependency units outside of the ICU. Data on the above dependent

variables comes from the AHA data.

Finally, using the CMS data, I examine additional hospital characteristics. This includes

both outpatient and inpatient surgeries, cost-to-charge ratios, Medicare beds, Medicare dis-
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charges, Medicare utilization rate, and a hospital’s case-mix index.

2.2 Independent Variables

In order to control for the propensity to merge, I include in the analyses cost per bed,

ownership type, current system membership, number of hospitals within a zip code, and

market concentration.

Cost per bed is included as a measure of financial distress. It is believed that hospitals

that are most likely to want to consolidate and that are targeted for consolidation are in

poor financial straits prior to merging and/or joining a system. Since I do not have data on

hospital revenue, I cannot calculate hospital profit. I can, however, look at the ratio of costs

to beds as a proxy for financial distress. Hospitals that are less financially sound should have

a higher cost per bed as they are using their resources less effectively.

Hospitals with different ownership types (i.e. for-profit, not-for-profit, government-

owned) may have different objective functions (Newhouse, 1970). For-profit hospitals answer

to shareholders who are looking to make money while not-for-profit hospitals are required

to reinvest their profits in the hospital. It is important to insure, therefore, that hospitals

with similar incentives are compared.

It is also reasonable to believe that hospitals that choose to both join a system and merge

are different from those that do not. Therefore, current system membership is included as a

control variable.

Dafny (2009) shows that hospitals that are located closer to each other are more likely to

merge. Specifically, most hospitals that merge are located within 0.3 miles (as the crow flies)

of each other. I would expect that having more hospitals within the same zip code makes a

hospital more likely to merge and, therefore, include this as an independent variable.

Finally, hospital market concentration is included in each regression as this may affect
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the outcome of interest. Hospital market concentration is measured using the Herfindahl-

Hirshman Index (HHI). The HHI is calculated by squaring the market share of each firm

competing in the market and then summing the resulting numbers. The HHI can range any-

where from zero, indicating a perfectly competitive market, to 10000, indicating a monopoly.

In this paper, market share is calculated as the ratio of total beds in a hospital to total beds

in the market. This is a commonly-accepted way of calculating hospital market share (Link

and Landon (1975) and Kessler and McClellan (2005)).5 I count hospitals in the same mar-

ket that are in the same system as one hospital for the purposes of this calculation (see also

Dranove, Shanley, and Simon (1992)).

3 Identification Strategy

My main specification uses a standard differences-in-differences approach to examine the

effects of consolidation on a variety of outcomes (section 3.1). However, as hospital consoli-

dations are not random, I also examine hospitals over time using an event study to illustrate

no pre-existing trends in the market (section 3.2.1). In addition, I use an inverse-propensity-

weighting scheme after estimating the probability of consolidating, and re-estimate the main

specification (section 3.2.2). Finally, we might expect that the closer one hospital is to the

hospital that it is merging with (or another hospital in the same system that it is joining)

allows the hospital to more fully integrate and exploit certain efficiencies. As a result, I also

examine the effects of both mergers and system-joinings on the outcomes of interest while

allowing distance to the closest member hospital to vary (section 3.2.3). Brief descriptions

of each specification are provided below. Note that all estimations of demand-side outcomes

are run using both HSA and county as the market definition and results are robust to these

different definitions.

5I also calculate the HHI based on hospital admissions and it is highly correlated with the HHI based on
beds. All results are robust to using this alternative definition of HHI.
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3.1 Difference-in-differences

ln(Yit) = β0 + β1AfterMit + β2AfterSit + βxXit + γi + γt + εit (1)

AfterMit equals one for periods after the merger for hospitals that merge, AfterSit is equal

to one in the periods after the system-joining. Yit is the outcome of interest for hospital i

in year t. These outcomes are described in section 2.1. Xit is a vector of the independent

variables described in section 2.2. Standard errors are clustered at the hospital-level.

3.2 Additional Estimations

3.2.1 Event Study

ln(Yit) = β1Mergeit + β2Systemit +
6∑

n=−6

Mn
itθi +

6∑
n=−6

Sn
itλi + βXmt + µi + τt + εit (2)

where Mn
it and Sn

it are a set of dummy variables indicating each hospital’s relative timing

to a merger and system-joining, respectively (i.e. six or more years before consolidation,

five years before consolidation, ...., five years after consolidation, six or more years after

consolidation). The omitted category is the year before the event.

3.2.2 Propensity Score Weighting

Mergei = β1Zi + δ1Xm + εi (3)

Systemi = β2Zit + δ2Xs + εi (4)

Mergei is an indicator with a value of one for hospitals that ever merge and Systemi is an

indicator for hospitals that ever join a system. Xm and Xs are a set of market-level variables
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that includes the number of hospitals in the same zip code and concentration level of the

market (HHI). These variables are expected to affect both the likelihood of merging and/or

system-joining and the outcomes. Baseline characteristics used to create the propensity score

are from year 1983 (the earliest year of data to which I have access). Therefore, only hospitals

that are observed in this year are used to create the propensity score. After estimating the

probability of treatment, a weight is created based on this score to create a sample where the

baseline covariates are independent of whether a hospital merges/joins a system or not. I use

an inverse propensity-weighting scheme using these estimated probabilities. Control group

hospitals are given weight
p̂i

1− p̂i
1− ¯̂pi

¯̂pi
, where p̂i is the estimated probability of treatment

(merging or system-joining) and ¯̂pi is the sample average of this probability. All standard

errors are bootstrapped with 200 replications.

3.2.3 Variation by distance to consolidating hospital

ln(Yit) = β0 + β1AfterMit + β2AfterSit + βxAfterMit ∗MDistit+

βyAfterSit ∗ SysDistit + βzXit + γi + γt + εit (5)

MDist is the distance from merging hospital and SysDist is the distance from the closest

hospital within the same system. It is worth nothing that the median distance among

merging and system-joining hospitals varies considerably. That is, the median distance

between merging hospitals is a mere 0.27 miles (consistent with Dafny’s (2009) estimate),

while the median distance between system-joining hospital and its closest member is 52

miles.
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4 Results

The results are presented by outcome of interest and within each outcome the effect of merg-

ers and system-joinings is discussed. Results presented use county as the market definition,

but results are robust to defining the market as the hospital service area. For labor market

outcomes the market is defined using the CEA, which is described in section 2.

4.1 Labor Market Outcomes

Mergers

Table II, Columns (1) and (2), shows a decrease in employment that is largely similar to

that shown in DePasquale, 2017. Specifically, a decrease in RNs of 11.2% and a decrease in

LPNs of 17.6%. There is no effect of mergers on hospital wage (Column (3)). These results

are robust after reweighting using propensity scores, which is shown in Table III, Columns

(1)-(3).

Table IV, Columns (1) - (3), presents results when allowing for distance to member

hospitals to vary. For the most part, the employment outcomes cannot be explained by

distance to the other consolidating hospital. That is, we might expect that the closer you

are to the hospital that you are merging with (or another hospital in the same system that

you are joining) allows your hospital to more fully integrate and exploit efficiencies. However,

there is no obvious pattern with how close you are to a member hospital.

Event study results presented in Figure II show no concerning pre-trends.
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System-Joinings

Employment levels of RNs and LPNs as well as hospital wage do not appear to change after

a system-joining (Tables II and III). That is, while hospital mergers see a clear decrease in

employment post-consolidation, system-joinings do not experience the same effect.

We might also expect that since hospitals in the same system are much further apart

than those that “merge”, that those hospitals that are closer together might look more like

hospitals that “merge.” Table IV presents these result and, again, there is no pattern to

suggest that closer hospitals experience decreases similar to mergers.

4.2 Admissions

Mergers

Table II, Column (4), shows that admissions decrease by 13.2% following a merger. There

is no statistically significant decrease in the ratio of Admissions to RNs (column (5)), but

it is marginally statistically significant when weighting by the propensity to merge (Table

III, Column (5)). In other words, although RNs are declining admissions also decline as

well. Thus, the RNs that remain take care of fewer patients. Interestingly, the magnitude

on Admissions to LPNs is positive and not entirely imprecise, implying that potentially the

huge decrease in LPNs outweighs the decrease in admissions (Tables II and III, Column (6)).

Event study results presented in Figure II show no concerning pre-trends.

Given that admissions decrease by such a large magnitude, yet these hospitals are not

closing, it is possible that either certain medical units are closing within a hospital, patient

case mix is changing, or both. I investigate these outcomes in upcoming sections.
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System-Joinings

Following a system-joining there is a decrease in the ratio of admissions to RNs and admis-

sions to LPNs as well as when weighting by propensity to consolidate (Tables II and III,

respectively). These results appear to be concentrated to those hospitals that are < 50 miles

from the closest hospital in the same system (Table IV).

As with hospital mergers, we also see a decrease in the number of total admissions,

although this result is not statistically significant. Similar to mergers, the event study

results illustrated in Figure III do not show any pre-trends that would be driving the current

results.

4.3 Hospital departments

This section examines ICU and non-ICU units post-consolidation. These results are pre-

sented in Tables V-VIII.

Mergers

Following a merger, surgical beds decrease by 6.2% (Table V, Column (1)), and general adult

beds, pediatric, and obstetric beds decrease by 6.7-8.8% (Table VII, Columns (1)-(3)). When

allowing mergers to vary by distance, however, we see a large and statistically significant

increase in ICU beds in those mergers that are less than 0.25 miles from each other (Table

VI), yet there appears to be no correlation between distance and non-ICU beds post-merger

(Table VIII). It is possible, that hospitals that are closer together at the time of consolidation

are more likely to increase their specialty ICU care.

There does not appear to be any effect of merging on burn care, rehab, or drug dependency

beds. It is worth noting, however, that the sample size for these units is much smaller than
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the other units.

System-Joinings

Following a system-joining there appears to be no decreases in ICU beds (Table V). However,

when examining by distance (Table VI), surgical beds decrease by at least 15% in hospitals

that are less than 50 miles from the closest member hospital, indicating perhaps an ability

to consolidate surgeries to one location within a system.

As for non-ICU beds, general adult beds decrease by 5.3% and obstetric beds decrease

by 6.6% (Table VII). These decreases do seem to be most prevalent in hospitals that are

closest to other member hospitals (Table VIII).

4.4 Additional Hospital Characteristics

The following analysis relies on the combined AHA and CMS data to examine surgical

operations, costs-to-charge ratios, Medicare beds and discharges, as well as case mix and

utilization rate. These results are presented in Tables IX and X.

Mergers

Surgical Operations decrease after merging which is consistent with surgical ICU beds also

decreasing (Table IX, Columns (1) and (2)). Although surgeries are decreasing, case mix

increases following a merger indicating a higher cost and complexity of cases is seen at

hospitals post-merger. Combining this with the result that operating cost to hospital charge

ratio decreases by 4.8%, it appears that hospitals are turning towards admitting lower cost

but higher revenue patients (Table IX, Columns (3), (4), and (6)). In addition, Medicare

beds decrease following a merger, similar to the other decreases seen when examining ICU

and non-ICU units. These results, in general, are also consistent with fewer admissions post
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consolidation. There is no discernible pattern, however, to distance with merging hospital

and any of the outcomes of interest (Table X). Event study results presented in Figures IV

and VI, show a sharp decrease in operations following a merger, but no obvious pre-existing

trends leading up to the consolidation.

System-Joinings

Unlike mergers, system-joinings result in no meaningful impact on any of the outcomes exam-

ined in Table IX. Furthermore, when allowing system-joiners to vary by distance, surgeries

and capital cost-to-charge ratio remain insignificant. Operating cost-to-charge ratio, how-

ever, is positive and significant for system-joiners that are closer to member hospitals. The

effects of system-joinings on Medicare beds and discharges is large, negative, and significant

for those hospitals that are 25-50 miles away from the nearest member hospital. It is unclear,

however, why these results are so much larger than hospitals that are even closer together;

it is unintuitive that these hospitals would be able to exploit efficiencies more than those

hospitals that are within 25 miles of each other. Figures V and VII displays the event study

results for system-joinings, and supports the lack of an effect following consolidation.

5 Conclusions

In this paper, I find that hospital mergers and system-joiners result in different outcomes

following consolidation. Specifically, hospital mergers result in a decrease in nurse employ-

ment, admissions, ICU beds, non-ICU beds, and surgical operations. Mergers also see an

increase in case mix, while experiencing a decrease in the cost-to-charge ratio indicating

that hospitals are likely admitting lower cost, higher revenue patients following a merger.

System-joiners, on the other hand, experience almost none of the effects of a merger post-

consolidation. These results indicate that it is important to account for this heterogeneity
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between these two types of consolidation in both the academic literature as well as in current

antitrust merger policy.
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Table I
Summary Statistics of AHA Data: 1985-2009

1 Year Before Merger 1 Year After Merger

RNs 748.0269 715.5494
LPNs 105.3974 93.0659
RN/Adm .0211 .0218
LPN/Adm .0040 .0039
Salary 28540.25 30567.93
Beds 700.8914 633.0374
Patient Days 172721.6 166706.2
Admissions 35463.61 33590.67
Costs/Bed 327,282 377,849
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Table II
Difference-in-Difference Results: Mergers and System Joinings

(1) (2) (3) (4) (5) (6)
RNs LPNs Avg Hospital Wage Admissions Admissions/RNs Admissions/LPNs

After Merging -0.1124*** -0.1759*** 0.0096 -0.1315*** -0.0192 0.0446
(0.0261) (0.0363) (0.0094) (0.0229) (0.0150) (0.0311)

After System-Joining -0.0122 0.0238 -0.0070 -0.0364 -0.0243 -0.0597
(0.0280) (0.0405) (0.0109) (0.0258) (0.0180) (0.0375)

Constant 4.6254*** 3.4735*** 9.5896*** 8.7926*** 4.1671*** 5.3346***
(0.1152) (0.1678) (0.0284) (0.1183) (0.0589) (0.1263)

Observations 14,230 14,140 14,233 14,233 14,230 14,140
R-squared 0.8709 0.7166 0.8452 0.8692 0.6297 0.7452

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table III
Difference-in-Difference Results, Weighted by Propensity Scores

(1) (2) (3) (4) (5) (6)
RNs LPNs Avg Hospital Wage Admissions Admissions/RNs Admissions/LPNs

After Merging -0.1228*** -0.2175*** 0.0137 -0.1600*** -0.0370* 0.0575
0.0322 0.0504 0.0159 0.0268 0.0208 0.0434

After System-Joining 0.0160 0.0841 0.0001 -0.0481 -0.0641** -0.1293**
0.0390 0.0538 0.0198 0.0376 0.0309 0.0591

Constant 4.6254*** 3.4735*** 9.5896*** 8.7926*** 4.1671*** 5.3346***
(0.1152) (0.1678) (0.0284) (0.1183) (0.0589) (0.1263)

Observations 14,230 14,140 14,233 14,233 14,230 14,140
R-squared 0.8709 0.7166 0.8452 0.8692 0.6297 0.7452

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table IV
Difference-in-Difference Results: Mergers and System Joinings, Variation by Distance to Member Hospital

(1) (2) (3) (4) (5) (6)
RNs LPNs Avg Hospital Wage Admissions Admissions/RNs Admissions/LPNs

Interaction with After Merger
< 0.25 mi * Merger 0.1153 0.1734 -0.0022 0.0582 -0.0573 -0.1182

(0.0835) (0.1261) (0.0311) (0.0937) (0.0578) (0.1006)
0.25-0.50 mi * Merger -0.1560 -0.4081** 0.0015 -0.1235 0.0326 0.2791**

(0.1271) (0.1718) (0.0365) (0.0764) (0.0691) (0.1231)
0.50-0.75 mi * Merger 0.4109*** 0.2430*** -0.0775** 0.3204** -0.0907 0.0778

(0.0986) (0.0877) (0.0336) (0.1507) (0.0625) (0.0798)
0.75-1.0 mi * Merger -0.0044 -0.0239 0.0107 0.0030 0.0074 0.0253

(0.0603) (0.0727) (0.0194) (0.0498) (0.0299) (0.0536)
1.0-10 mi * Merger 0.1170 0.1476 0.0248 0.1140 -0.0029 -0.0342

(0.0750) (0.1105) (0.0277) (0.0764) (0.0470) (0.0961)

Interaction with After System-Joining
< 25 mi * System -0.0071 0.1601 -0.0471* -0.1256* -0.1185* -0.2920**

(0.0679) (0.1168) (0.0274) (0.0671) (0.0661) (0.1267)
25-50 mi * System -0.0373 0.0877 -0.0444** -0.1757 -0.1382 -0.2735

(0.1075) (0.1507) (0.0194) (0.1122) (0.1027) (0.1859)
50-75 mi * System -0.0563 -0.1848 0.0032 -0.0515 0.0046 0.1391

(0.0940) (0.1687) (0.0523) (0.0774) (0.0667) (0.1755)
75-100 mi * System -0.0760 -0.1174 0.0196 -0.0249 0.0512 0.0904

(0.0733) (0.0953) (0.0410) (0.0814) (0.0405) (0.0886)

Observations 14,230 14,140 14,233 14,233 14,230 14,140
R-squared 0.8713 0.7184 0.8454 0.8698 0.6312 0.7471

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table V
Difference-in-Difference Results: Intensive Care Beds

(1) (2) (3) (4)
Surgical Pediatric Cardiac Neonatal

After Merging -0.0619** -0.0061 -0.0333 0.0236
(0.0276) (0.0461) (0.0328) (0.0351)

After System-Joining -0.0248 0.0202 -0.0037 -0.0475
(0.0315) (0.0750) (0.0381) (0.0446)

Constant 2.3201*** 1.5510*** 1.9246*** 1.9996***
(0.1269) (0.1357) (0.1448) (0.1968)

Observations 12,382 2,295 7,158 5,203
R-squared 0.7438 0.7968 0.7003 0.8142

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table VI
Difference-in-Difference Results: Intensive Care Beds, Variation by Distance

(1) (2) (3) (4)
Surgical Pediatric Cardiac Neonatal

Interaction with After Merger
< 0.25 mi * Merger 0.2006*** 0.3608*** 0.1710 0.1640*

(0.0755) (0.1037) (0.1247) (0.0878)
0.25-0.50 mi * Merger 0.0062 0.3335* -0.0579 -0.2108

(0.0840) (0.1781) (0.1364) (0.1490)
0.50-0.75 mi * Merger 0.2979* 0.2021** 0.1828 0.4592

(0.1573) (0.0945) (0.1578) (0.3814)
0.75-1.0 mi * Merger -0.0285 -0.0020 -0.0902 -0.0406

(0.0578) (0.0811) (0.0662) (0.0662)
1.0-10 mi * Merger 0.0400 0.1640 0.0395 0.1107

(0.0890) (0.2267) (0.0958) (0.1226)

Interaction with After System-Joining
< 25 mi * System -0.1533** -0.0721 0.0823 -0.0918

(0.0742) (0.1410) (0.0875) (0.0876)
25-50 mi * System -0.3818*** -0.1938** 0.0256 0.0675

(0.0710) (0.0874) (0.0628) (0.2287)
50-75 mi * System -0.0228 0.7879*** -0.4443*** -0.1097

(0.1462) (0.1903) (0.0877) (0.0935)
75-100 mi * System -0.1228 -0.8439 -0.1031 0.1683**

(0.0902) (0.5151) (0.1118) (0.0801)

Observations 12,382 2,295 7,158 5,203
R-squared 0.7455 0.8046 0.7019 0.8158

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

25



Table VII
Difference-in-Difference Results: Non-intensive Care Beds

(1) (2) (3) (4) (5) (6)
General Pediatric Obstetric Burn Care Rehab Alc/Drug Depend.

After Merging -0.0883*** -0.0692** -0.0673** 0.0784 -0.0501 0.0248
(0.0260) (0.0337) (0.0274) (0.0787) (0.0331) (0.0609)

After System-Joining -0.0532* -0.0375 -0.0660** 0.0519 -0.0559 0.0069
(0.0287) (0.0431) (0.0326) (0.0769) (0.0493) (0.0875)

Constant 4.9226*** 2.7486*** 2.7459*** 2.6959*** 2.9708*** 3.2226***
(0.1099) (0.1407) (0.1265) (0.2107) (0.2053) (0.1310)

Observations 12,997 8,934 11,024 865 5,929 3,003
R-squared 0.7974 0.7691 0.7831 0.8495 0.7202 0.7031

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

26



Table VIII
Difference-in-Difference Results: Non-intensive Care Beds, Variation by Distance

(1) (2) (3) (4) (5) (6)
General Pediatric Obstetric Burn Care Rehab Alc/Drug Depend.

Interaction with After Merger
< 0.25 mi * Merger 0.1463 0.1981 0.1090 0.2901 -0.0779 0.1111

(0.1000) (0.1309) (0.0909) (0.2962) (0.0836) (0.2389)
0.25-0.50 mi * Merger -0.1607 -0.0694 -0.1387 -0.2124 0.0408

(0.1023) (0.0941) (0.1648) (0.1617) (0.1586)
0.50-0.75 mi * Merger 0.2521 0.4561*** 0.1978 0.1231* 0.1469 0.2350**

(0.1811) (0.0831) (0.2539) (0.0732) (0.1254) (0.0993)
0.75-1.0 mi * Merger -0.0653 -0.0696 0.0251 -0.1541 0.1013 -0.0868

(0.0591) (0.0874) (0.0642) (0.1586) (0.0676) (0.1269)
1.0-10 mi * Merger 0.1272 0.0271 -0.0197 -0.0020 0.0539 0.1458

(0.0777) (0.1143) (0.0637) (0.0742) (0.0984) (0.1244)

Interaction with After System-Joining
< 25 mi * System -0.1375 -0.1756 -0.0085 -0.4282*** -0.2132* -0.0407

(0.0874) (0.1145) (0.0822) (0.1588) (0.1116) (0.1784)
25-50 mi * System -0.2347* -0.0738 -0.0593 0.0125 0.1556

(0.1228) (0.1010) (0.1313) (0.1444) (0.1517)
50-75 mi * System 0.1167 0.1079 0.0204 -0.3084** 0.8558***

(0.0762) (0.3100) (0.2063) (0.1414) (0.2601)
75-100 mi * System -0.0563 -0.2668 -0.0911 -0.1855 -0.1724

(0.1034) (0.1928) (0.1017) (0.1373) (0.4839)

Observations 12,997 8,934 11,024 865 5,929 3,003
R-squared 0.7988 0.7708 0.7837 0.8547 0.7232 0.7048

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table IX
Difference-in-Difference Results: Additional Hospital Characteristics

(1) (2) (3) (4) (5) (6) (7) (8)
Surgical Ops Surgical Ops Capital Cost/ Operating Cost/ Medicare Medicare Medicare
(Outpatient) (Inpatient) Charge Ratio Charge Ratio Beds Discharges Case Mix Utilization Rate

After Merging -0.0885*** -0.1037*** -0.0521* -0.0477*** -0.0826*** -0.0189 0.0354*** -0.0089
(0.0308) (0.0296) (0.0269) (0.0163) (0.0297) (0.0367) (0.0097) (0.0089)

After System-Joining 0.0544 -0.0209 -0.0570 -0.0127 0.0389 0.0297 0.0098 -0.0111
(0.0373) (0.0333) (0.0465) (0.0283) (0.0394) (0.0625) (0.0149) (0.0146)

Constant 7.1237*** 7.7356*** -3.9299*** -1.2505*** 4.7717*** 7.2314*** 1.4396*** 0.4986***
(0.2274) (0.1443) (0.0910) (0.0929) (0.1183) (0.1091) (0.1094) (0.0613)

Observations 11,486 14,146 5,838 5,838 5,838 4,055 5,838 5,830
R-squared 0.8053 0.8346 0.7090 0.8011 0.8858 0.8670 0.8404 0.3732

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table X
Difference-in-Difference Results: Additional Hospital Characteristics, Variation by Distance

(1) (2) (3) (4) (5) (6) (7) (8)
Surgical Ops Surgical Ops Capital Cost/ Operating Cost/ Medicare Medicare Medicare
(Outpatient) (Inpatient) Charge Ratio Charge Ratio Beds Discharges Case Mix Utilization Rate

Interaction with After Merger

< 0.25 mi * Merger 0.0488 0.1807 0.1146 0.0212 -0.0961 -0.1642 0.0328 0.0112
(0.1135) (0.1118) (0.0831) (0.0631) (0.1126) (0.1605) (0.0332) (0.0393)

0.25-0.50 mi * Merger -0.2099* -0.0809 0.0426 0.0181 -0.0254 -0.1968 -0.0241 0.0331
(0.1269) (0.0995) (0.1037) (0.0574) (0.1277) (0.1592) (0.0304) (0.0460)

0.50-0.75 mi * Merger 0.5602*** 0.5116*** 0.0940 0.1007 0.1169* 0.1615** -0.0197 -0.0434
(0.1800) (0.1559) (0.1182) (0.0929) (0.0599) (0.0653) (0.0286) (0.0471)

0.75-1.0 mi * Merger -0.0866 0.0438 -0.0389 -0.0003 -0.1221** -0.1969*** -0.0228 -0.0083
(0.0592) (0.0622) (0.0381) (0.0278) (0.0583) (0.0752) (0.0194) (0.0152)

1.0-10 mi * Merger 0.1941* 0.1532 0.0790 0.0864** -0.1682 -0.2485* -0.0687* -0.0239
(0.1149) (0.1210) (0.1007) (0.0356) (0.1021) (0.1288) (0.0355) (0.0266)

Interaction with After System-Joining

< 25 mi * System -0.0561 -0.1254 0.0497 0.1127*** -0.0446 -0.0071 -0.0031 0.0093
(0.0992) (0.0797) (0.1257) (0.0431) (0.0845) (0.1726) (0.0343) (0.0290)

25-50 mi * System -0.1779 -0.1889 0.0676 0.1240*** -0.2680*** -0.3295*** 0.0109 0.0201
(0.1918) (0.1286) (0.0550) (0.0358) (0.0912) (0.1104) (0.0181) (0.0282)

50-75 mi * System -0.1738 -0.0350
(0.1239) (0.0813)

75-100 mi * System -0.0879 -0.1917 0.2404 0.1703* -0.1272* -0.1642** 0.0094 0.0002
(0.1254) (0.1191) (0.1613) (0.1016) (0.0658) (0.0779) (0.0240) (0.0326)

Observations 11,486 14,146 5,838 5,838 5,838 4,055 5,838 5,830
R-squared 0.8065 0.8354 0.7098 0.8020 0.8866 0.8687 0.8412 0.3734

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Figure I
Mergers and System-Joinings: 1983-2009
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Figure II
Event Study Results: Effects of Mergers
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Figure III
Event Study Results: Effects of System-Joinings
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Graphs indicate the estimated effects and 95% confidence intervals for each year surrounding a merger or system-joining. The year prior to merger is omitted in all regressions.
All outcomes are measured in logs.
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Figure IV
Event Study Results: Effects of Mergers on Hospital Characteristics
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Figure V
Event Study Results: Effects of System-Joinings on Hospital Characteristics
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Graphs indicate the estimated effects and 95% confidence intervals for each year surrounding a merger or system-joining. The year prior to merger is omitted in all regressions.
All outcomes are measured in logs.
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Figure VI
Event Study Results: Effects of Mergers on Hospital Characteristics
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Figure VII
Event Study Results: Effects of System-Joinings on Hospital Characteristics
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Graphs indicate the estimated effects and 95% confidence intervals for each year surrounding a merger or system-joining. The year prior to merger is omitted in all regressions.
All outcomes are measured in logs.
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