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Abstract:  In 2004, the Federal Trade Commission brought legal action retrospectively challeng-
ing the 2000 acquisition of Highland Park Hospital by Evanston Northwestern Healthcare in 
Evanston, Illinois. A major issue in the case was whether the merger had resulted in improved 
clinical quality at Highland Park. In this paper, we report the findings of our analysis of that is-
sue. We examined numerous quantitative measures of clinical quality and found little evidence 
that the merger improved quality. We also describe the conceptual framework in which we 
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II. Data, Quality Measures, and Empirical Methodology: 

A. Data. 

 Our data source is the Illinois Department of Public Health (IDPH) Universal Dataset. This 

data set contains all inpatient discharges from nonfederal acute care hospitals in Illinois from 

1998-2003. It contains information on the demographic characteristics of each patient, as well as 

ICD-9-CM (International Classification of Diseases, 9th Revision, Clinical Modification) diagno-

sis and procedure codes that describe the clinical condition of each patient and what procedures 

were performed. In preparation for trial, we also analyzed specialty-specific patient outcomes 

data from the National Registry of Myocardial Infarction, the Society for Thoracic Surgeons, and 

the National Perinatal Information Center, as well as patient satisfaction and experience data 

from the vendor Press Ganey. Hospitals voluntarily submit their data to these organizations and 
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complications and iatrogenic events. To implement these measures, we ran the data obtained 

from the IDPH through a commercial “grouper” software program that used each patient’s 

demographic information, diagnosis codes, and procedure codes to assign that patient to an “All 

Patient Refined Diagnosis Related Group” (APR-DRG) and to a Risk of Mortality (ROM) sub-

class. We then fed these APR-DRGs and ROMs, along with other elements from the IDPH data-

set, into AHRQ’s publicly-available Quality Indicator software for SAS to generate risk-adjusted 

outcomes measures. IQI risk-adjustment incorporates age, gender, age-gender interactions, cir-

cumstances of admission (i.e., transfer from another hospital), and APR-DRGs with ROM sub-

classes. PSI risk-adjustment incorporates age, gender, age-gender interactions, circumstances of 

admission, base DRGs (i.e., aggregated across comorbidity/complication levels), and AHRQ-

defined comorbidities.3  

 The other quality measures that we used were developed by the Joint Commission on Ac-

creditation of Healthcare Organizations, now known as The Joint Commission (TJC). TJC is the 

largest accrediting organization for acute care hospitals in the US; its accreditation review proc-

ess includes a broad array of Core Measures that hospitals are required to collect and report. TJC 

maintains measures of risk-adjusted mortality for heart attack patients, neonatal mortality, and 

obstetric trauma. We purchased these measures, which are now publicly available on Medicare’s 

HospitalCompare website but were not at the time, from a leading vendor (Iameter). 

 All of the analyses described in this paper involve patient outcomes. This is an appropriate 

focus, as outcomes are of ultimate interest to patients, their families, and policy-makers. How-

ever, data limitations make it difficult to judge a hospital solely on its outcomes. This is partly 

because hospitals often have a relatively small number of patients of a given type, which makes 

outcomes a noisy measure of quality; and partly because there are many outcomes that cannot be 
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measured at all with available data, such as post-hospitalization mortality, quality of life, and 

functional status. For this reason, hospital quality researchers also use “structural” quality meas-

ures, which focus on whether organizations have the human resources and technical infrastruc-

ture to provide high-quality care, and “process” measures, which focus on the specific diagnostic 

and therapeutic services that organizations provide. At trial, the first author discussed several of 

these measures, but we do not discuss them here as they mostly relied on proprietary data ob-

tained from the merging parties. For this reason, the results reported below are confined to out-

comes measures from AHRQ and TJC, which represented the core of our analysis. 

 

C. Empirical Methodology.  

 Our empirical methodology involves a series of difference-in-differences analyses of risk-

adjusted mortality and complication rates for a number of clinical conditions. We evaluate 

whether the changes in these rates at the merged hospitals were different than the average change 

at a set of control hospitals. Changes in the control group rates serve as a counterfactual proxy 

for what the changes would have been at the merging hospitals absent the merger. 

 The virtue of difference-in-differences analysis is that confounding factors that do not vary 

over time (i.e., hospital fixed effects) are “differenced out.” If the case mix of each hospital’s pa-

tients did not change from year to year, then any differences in patient severity of illness would 

also be differenced out, and there would be no problem using raw mortality and complication 

rates in the analysis. But patient mix can change over time, particularly following a merger that 

may alter referral practices in the community, leading to differential changes in hospitals’ case 

mixes. For this reason, we prefer to evaluate risk-adjusted mortality and complication rates, 

which are interpreted as the rate that a hospital would have had if its patients were of average se-
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1998-1999, and the post-merger period as 2001-2003. Our primary concern is with changes in 

clinical quality at HPH, as it is at HPH that Respondent’s Counsel claimed the merger improved 

quality. However, it is also possible that the merger could have had effects on clinical quality at 

Evanston Hospital and/or Glenbrook Hospital, as resources may have been diverted from Evans-

ton or Glenbrook to Highland Park in such a way that Highland Park’s gain was Evanston’s or 

Glenbrook’s loss. This effect is most likely to be present for cardiac services because ENH 

started a new cardiac surgery and interventional cardiology program at HPH, and the resources 

for that program were drawn largely from Evanston and Glenbrook. To simplify the presentation, 

we report only analyses on HPH and Evanston Hospital, but these results are not materially af-

fected by adding Glenbrook Hospital. 

 We define our difference-in-differences estimator �� = �ûpenh – �û c o n t r o l. Under the assumption 

of i.i.d. random sampling from a binomial distribution, the standard error of �� is the denominator 

of the expression below. Therefore the following is (approximately) distributed standard normal 

under the null hypothesis that quality at ENH did not change relative to the control group: 

 
�� �� �� ��

� � � �� � � �� � � �� � � �
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merger absolute (percentage point) differences at the treatment hospitals, and then calculate the 

difference between those differences and the absolute differences at the control hospitals. We re-

port both risk-adjusted and raw rate results, which are similar in most cases. 

 

A. Cardiac Surgery and Interventional Cardiology. 

 After the merger, ENH established cardiac surgery and interventional cardiology programs at 

HPH, so that coronary artery bypass graft (CABG) surgery and percutaneous coronary interven-

tion (PCI) procedures began to be performed there. Since there was no such program at HPH be-

fore the merger, no pre- vs. post-merger comparison is possible. But it is possible that the estab-

lishment of the program at HPH had an adverse impact on Evanston Hospital, as resources may 

have been diverted to support the new program at HPH.6
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heart attack), inpatient congestive heart failure (CHF), pneumonia, and stroke.7 Respondent’s 

Counsel claimed that the merger allowed HPH to realize the advantages of a teaching hospital.8 

Based on publicly available data, the first author argued that neither EH nor HPH met the defini-

tion of a teaching hospital, as defined in most prior studies (i.e., membership in the Council of 

Teaching Hospitals or at least 0.10-0.27 residents per bed). Nevertheless, we tested the claim by 

analyzing the AHRQ Inpatient Quality Indicators for those four conditions as well as the corre-

sponding TJC indicator for AMI. Results are reported in Table 2. 

 According to the IQI measure, risk-adjusted AMI mortality at the control hospitals decreased 

by 1.88%, and increased at HPH by 0.34%, for a difference-in-differences of 2.22%. This finding 

suggests a decrease in quality at HPH, but is not statistically significant. However, for this meas-

ure there is an unusually large divergence between the risk-adjusted result and the raw differ-

ence-in-differences of -3.21% (also not statistically significant). Both the risk-adjusted and raw 

rates show a large and statistically significant decrease in quality at EH, difference-in-differences 

of 4.46% and 3.33%, respectively. 

 According to the TJC measure, risk-adjusted AMI mortality decreased by 1.52% at the con-

trol hospitals (compared to 1.88% according to the IQI measure), and decreased by 5.01% at 

HPH (compared to an increase of 0.34% according to the IQI measure), for a non-significant dif-

ference-in-differences of -3.48%. Similarly, the difference-in-differences at Evanston is -0.59%, 

as compared to an increase of 4.46% for the IQI measure. These differences may be partially ex-

plained by differences in risk-adjustment, and also by the exclusion of patients who were trans-

ferred in from other hospitals (as well as out-transfers) from the TJC measure; by contrast, the 

AHRQ measure only excludes out-transfers, because it is not known whether they survived the 

acute hospital stay. However, the discrepancy is large enough to cause us to suspect that there 
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may have been a coding error in the commercial software that we used to group the APR-DRGs, 

in the AHRQ IQI software, or in the software used by Iameter to calculate the TJC measures. 

 CHF mortality improved non-significantly at both HPH (risk-adjusted difference-in-

differences of -1.60%) and EH (-0.19%) after the merger. Risk-adjusted and raw pneumonia 

mortality and stroke mortality deteriorated non-significantly at HPH (risk-adjusted difference-in-

differences of 0.30% for pneumonia and 2.42% for stroke). There was a large and statistically 

significant deterioration in risk adjusted pneumonia (3.14%) and stroke (4.94%) mortality at 

Evanston Hospital. 

  

C. Nursing-Sensitive Indicators. 

 Another claim made by Respondent’s Counsel was that the merger improved nursing care at 

HPH.9 We evaluate this claim by examining Patient Safety Indicators that are known to be sensi-
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IV. Interpretation of Results:  

 As can be seen in the tables, the standard errors on the Highland Park Hospital differences-

in-differences estimates are generally quite large, so in many instances where the point estimate 

indicates a relative deterioration, substantial improvement cannot be ruled out. However, al-

though we did not attempt a formal statistical test of whether quality improved “overall” across 

all the quality measures, our results taken together suggest that an overall improvement at HPH 

is unlikely, and that a large overall improvement is very unlikely.13 This conclusion is reinforced 

by the fact that, as discussed below, the relevant literature does not support a prior belief that 

hospital mergers are likely to improve quality. 

 Our results must be interpreted with caution. The statistical significance of some findings 

may be overstated because we did not account for heterogeneity among control hospitals. We 

also cannot exclude the possibility of endogeneity; a decision to merge may reflect hospital man-

agers’ inside knowledge of emerging trends in quality, such that the experience of control hospi-

tals may not represent what would have happened at the merging hospitals absent the merger.  

   

V. Conceptual Framework: 

A. Priors. 

 Since the ENH/HPH case was retrospective, our primary evidence came from our difference-
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rate of potentially overused procedures by 1.2% among managed care patients. Finally, Gowri-

sankaran & Town (2003) found that competition improved quality for HMO patients, and re-

duced quality for Medicare patients, with the net effect being close to zero. 

 In addition to these empirical results, we can also take some guidance from economic theory. 

As discussed in Gaynor (2006), the effect of reduced competition on quality (holding the cost of 
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hospital is sufficiently ineffective, the acquiring system can achieve large gains by substituting 

better management. See Section VI below for a discussion of how claims of clinical superiority 

can be evaluated. If a merger is found likely to improve clinical quality by means of exporting 

superior practices, this benefit would likely require geographic proximity and therefore be 

merger-specific, because the process of improving the inferior hospital likely requires the physi-

cal presence of personnel from the superior one. 

 

 ii. Economies of Scale. 

 Another way that a merger can improve clinical quality is through economies of scale in the 

provision of quality (which is distinct from economies of scale in producing output). There are 

some quality-improving pieces of equipment with high fixed costs and low marginal costs that 

are not worthwhile for an independent hospital or a small hospital system, but are worthwhile for 

a sufficiently large system.17 A merger may put the merged entity above this threshold, resulting 

in additional investment in quality, or the larger of the merging entities may (with little incre-

mental cost) be able to extend to the smaller entity the benefits of investments that have already 

been made. Such scale economies can be a source of improved clinical quality, but may yield 
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 iii. Financial Resources. 

 Another possible means by which a merger can improve clinical quality is via quality-

improving investments that one party to the transaction (usually the acquired hospital) was pre-

viously unable to make due to lack of financial resources. The standard theory of corporate fi-

nance suggests that firms will make those investments, and only those investments, for which the 

present value of the net benefits, discounted at the appropriate rate, exceeds the investment cost, 

regardless of the ownership of the firm. This conclusion might fail to hold if for some reason the 

acquiring system has a lower cost of capital than the acquired hospital. In that case, the acquired 

hospital would have made those investments that were worthwhile given its original cost of capi-

tal, and the acquiring system would make additional investments that would not have been 

worthwhile at that cost of capital, but are worthwhile given its new, lower cost. But these incre-

mental investments are expected to be the marginal (i.e., least valuable) investments. 

 Any clinical quality benefit resulting from increased financial resources will not be merger-

specific if there is an alternative acquirer that does not represent a competitive concern, is willing 

to pay a price that the acquired hospital would accept if the merger under investigation were 

blocked, and is willing to make similar investments. These conditions will be met if the invest-

ments are worthwhile on their own merit, but not if the willingness to make the investments, or 

even the willingness to undertake the merger, is dependent on the 
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C. Health Effects of Higher Prices for Health Insurance. 

 Even if our analysis had found a merger-specific quality increase at the merging hospitals, 

the indirect effect of a price-increasing merger on health must still be considered. Higher hospital 

prices cause health insurance premiums to increase, which causes some people to lose or forego 

insurance. Town et al. (2006) estimated that in 2003 there were 695,000 fewer insured people in 

the U.S. than there would have been had there been no hospital merger activity in the 1990s. 

There is a substantial literature showing that lack of insurance harms health, and may be respon-

sible for 18,000-22,000 premature deaths each year in the US,24 although this estimate has re-

cently been challenged by Kronick (2010). This harm would not be realized at the merging hos-

pitals, as the people who lose their insurance would not necessarily have used the merging hospi-

tals (or any hospital). The magnitude of this effect is difficult to quantify, as it would require es-

timating the insurance premium increase resulting from the hospital price increase, the number of 

people who would lose their insurance as a result of that premium increase, and the health harm 

accruing to the people who lost their insurance. But the effect is present, and it means that any 

measured health benefit at the merging hospitals represents an upper bound on the total benefi-

cial effect of the merger on health. Because of the absence of demonstrable quality improvement 

in the ENH/HPH case, it was not necessary for us to address this question.  

 

VI. Applicability to Prospective Merger Analysis: 

This paper has focused on retrospective evaluation of the Evanston Northwestern Health-

care/Highland Park Hospital case. But the great majority of merger cases are prospective in na-

ture, where the objective is to predict the effects of the merger, rather than to measure them after 

the fact. A recent example is the proposed acquisition of Prince William Hospital in Manassas, 
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merger quality trends may also be of some value, but can be misleading because trends may not 

persist, particularly if one hospital started with a much lower level of clinical performance. 

Large pre-merger differences in quality levels are neither necessary nor sufficient for a 

merger to result in a quality increase. It is possible that a superior acquiring hospital will fail to 

improve an inferior one, and it is
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Specifically, we use a straightforward difference-in-differences methodology to determine 

whether the merger resulted in improved performance on a variety of clinical outcomes measures 

(risk-adjusted inpatient death and complications). We find little evidence that the merger caused 

quality to improve at Highland Park.  

 On the basis of these findings, the Administrative Law Judge found “no evidence of im-

provement in overall quality of care relative to other hospitals.”27 We believe that our basic 

framework for analyzing the clinical quality effect of mergers will be applicable to future cases, 

including prospective ones. There are plausible mechanisms through which a merger can cause a 

substantial quality improvement, which means that case-specific quality analysis is important. 

While we take no position on how price and quality should be traded off against each other when 

they are in conflict, our methodological approach will characterize the magnitude of any quality 

effect, which can then be weighed against the predicted (or observed) price effect in the manner 

deemed appropriate by the decision maker. 

                                                 
1 Dr. Haas-Wilson estimated that ENH’s inpatient price increased 11.1 to 17.9 percentage points more than the price 
at various control groups after the merger. See In re Evanston Northwestern Healthcare Corp., Dkt. No. 9315, slip 
op. at 35 (Aug. 6, 2007) (opinion of the Commission) available at 
http://www.ftc.gov/os/adjpro/d9315/070806opinion.pdf. Respondent’s expert Dr. Jonathan Baker estimated that 
ENH’s inpatient price increased 9 to 10 percentage points more than at his control group after the merger. Id at 38. 
2 Pretrial Brief of Respondent at 31, In re Evanston Northwestern Healthcare Corp., Dkt. No. 9315 (Oct. 20, 2005) 
(initial decision), available at http://www.ftc.gov/os/adjpro/d9315/050127resppretrialbrief.pdf; Post-Trial Brief of 
Respondent at 74, In re Evanston Northwestern Healthcare Corp., Dkt. No. 9315 (Oct. 20, 2005) (initial decision) 
available at http://www.ftc.gov/os/adjpro/d9315/050527respposttrialbrief.pdf; and Respondents’ Corrected Appeal 
Brief at 68, In re Evanston Northwestern Healthcare Corp., Dkt. No. 9315 (Aug. 6, 2007) (opinion of the Commis-
sion), available at http://www.ftc.gov/os/adjpro/d9315/060112enhappealbriefcorrected.pdf. 
3 Additional information regarding risk-adjustment is available at the AHRQ Quality Indicators website, 
http://qualityindicators.ahrq.gov .  
4 See Lorence et al. (2003) and Santos et al. (2008). 
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not involved in a merger between 1996 and 2002; (ii) had re
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13 Several results suggest deterioration at Evanston Hospital as well, with the notable exception of some nursing-
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additional spending will depend on the pre-merger condition of the acquired hospital and on the specific investments 
chosen by managers of the merged entity. If the merging hospitals had adequate resources already, then the addi-
tional expenditures will likely only generate 
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