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Abstract: In 2004, the Federal Trade Commission broughal action retrgsectively challeng-
ing the 2000 acquisition of Highland Park Hospltg Evanston Northwestern Healthcare in
Evanston, lllinois. A major issue in the case wdether the merger hadsulted in improved
clinical quality at Highlad Park. In this paper, we report thedings of our analysis of that is-
sue. We examined numerous quantitative measafrebnical quality and found little evidence
that the merger improved quality. We also dibsc the conceptual framework in which we






[l. Data, Quality Measures, and Empirical Methodology:

A. Data.

Our data source is the lllinois DepartmentPaiblic Health (IDPH) Universal Dataset. This
data set contains all inpatiedischarges from nonfederal acuare hospitals in lllinois from
1998-2003. It contains information on the demograghiaracteristics of eagiatient, as well as
ICD-9-CM (International Clssification of Diseases"@Revision, Clinical Modification) diagno-
sis and procedure codes that describe the alisizndition of each patient and what procedures
were performed. In preparation for trial, wesalanalyzed specialty-specific patient outcomes
data from the National Registry of Myocardiadarction, the Society for Thoracic Surgeons, and
the National Perinatal Informat Center, as well as patienttistaction and experience data

from the vendor Press Ganey. Hospitals voluntamiilgmit their data to these organizations and



complications and iatrogenic events. To impdainthese measures, we ran the data obtained
from the IDPH through a commercial “groupesbftware program that used each patient’s
demographic information, diagnosis codes, anagutare codes to assign thpattient 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 RCits)g with other elements from the IDPH data-
set, into AHRQ’s publicly-available Quality Indicatsoftware for SAS to generate risk-adjusted
outcomes measures. 1QI risk-adjustment incorgsraige, gender, agergker interactions, cir-
cumstances of admission (i.e., transfer framother hospital), and APR-DRGs with ROM sub-
classes. PSI risk-adjustment incorporates ggader, age-gender interactions, circumstances of
admission, base DRGs (i.e., aggregated acrossorbidity/complication levels), and AHRQ-
defined comorbidities.

The other quality measures that we usedle developed by the Joint Commission on Ac-
creditation of Healthcare Organizations, nowWwnaas The Joint Commission (TJC). TJC is the
largest accrediting organization for acute care it@spin the US; its accreditation review proc-
ess includes a broad array of Core Measureshthgiitals are required tmllect and report. TJC
maintains measures of risk-adjgd 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 reenot at the time, frora leading vendor (lameter).

All of the analyses described this paper involve patient tmomes. This is an appropriate
focus, as outcomes are of ultimate interest to patients, their families, and policy-makers. How-
ever, data limitations make itfticult to judge a hospital solely oits outcomes. This is partly
because hospitals often have ktigely small number of patients of a given type, which makes

outcomes a noisy measure of quality; and partly because teemaay outcomes that cannot be



measured at all with availabiata, such as post-hospitalizatimortality, quality of life, and
functional status. For this reason, hospital quality rebeas also use “strtural” quality meas-

ures, which focus on whether organizations hdmeehuman resources atethnical infrastruc-

ture to provide high-quality care, and “process3asures, which focus on the specific diagnostic
and therapeutic services that organizations prowdérial, the first author discussed several of
these measures, but we do not discuss themasetkey 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, whiepresented the core of our analysis.

C. Empirical Methodology.

Our empirical methodology involves a seriesddference-in-differencesnalyses of risk-
adjusted mortality and complitan rates for a number of cloal conditions. We evaluate
whether the changes in these rates at the méwggaitals were different than the average change
at a set of control hospitals. Changes indbetrol group rates serve as a counterfactual proxy
for what the changes would have beethatmerging hospitals absent the merger.

The virtue of difference-in-differences anasyss that confoundingafctors that do not vary
over time (i.e., hospital fixed effects) are “diffeoed out.” If the case mix of each hospital’s pa-
tients did not change from year to year, then diffgrences in patient severity of illness would
also be differenced out, and there would beprablem 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-



verity. Even with the risk-adjustment, we ogoize that some confounding is likely to persist



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 thRespondent’s Counsel claimed the merger improved
guality. However, it is also possible that the neergould have had effects on clinical quality at
Evanston Hospital and/or Glenbrook Hospitalresources may have been diverted from Evans-
ton or Glenbrook to Highland Park in such aywhat Highland Park’s gain was Evanston’s or
Glenbrook’s loss. This effect imost likely to be preserfor cardiac services because ENH
started a new cardiac surgery antkrventional cardialgy program at HPH, and the resources
for that program were drawnrggely from Evanston and Glenbrodko 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 estimater (penn— U ¢ o Upder the assumption
of i.i.d. random sampling from a binomidisstribution, the standard error ofs the denominator
of the expression below. Therefore the followiadapproximately) distributed standard normal

under the null hypothesis that quality at ENH dad change relative tihe control group:




merger absolute (percentage point) differencdbeatreatment hospitals, and then calculate the
difference between those differen@ew 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 soygand interventional cardiology programs at
HPH, so that coronary artery bypass graft (CABG) surgery and percutaneous coronary interven-
tion (PCI) procedures began to be performedeth®mce 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 advarggct on Evanston Hospital, as resources may

have been diverted to support the new program at HPH.



heart attack), inpatient congestive hefaiture (CHF), pneumonia, and stroké&kespondent’s
Counsel claimed that the merger allowed HPHewlize the advantages a teaching hospitdl.
Based on publicly available data, the first author argued that neither EH nor HPH met the defini-
tion of a teaching hospital, asfoed in most prior studies (i,emembership in the Council of
Teaching Hospitals or at least 0.10-0.27 residem$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. Relts are reported in Table 2.

According to the IQI measure, risk-adjusted Akiortality at the control hospitals decreased
by 1.88%, and increased at HPH by 0.34%, for amiffee-in-differences of 2.22%. This finding
suggests a decrease in qyaht HPH, but is not statisticallsignificant. However, for this meas-
ure there is an unusually large divergence betwthe risk-adjusted selt and the raw differ-
ence-in-differences of -3.21% (also not statigiycaignificant). Both tle risk-adjusted and raw
rates show a large and statistically significant éase in quality at EH, ffierence-in-differences
of 4.46% and 3.33%, respectively.

According to the TJC measure, risk-adjdsfeM| mortality decreased by 1.52% at the con-
trol hospitals (compared to 1.88% accordingttie 1QI measure), and decreased by 5.01% at
HPH (compared to an increase84% according to the IQIl 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 themi@®sure. These differences may be partially ex-
plained by differences in risk-adjustment, arsbaby the exclusion of patients who were trans-
ferred in from other hospitals (as well as outisfers) from the TJC measure; by contrast, the
AHRQ measure only excludes oudtsfers, because it is not knowhether they survived the

acute hospital stay. However etldiscrepancy is large enoughdause us to suspect that there



may have been a coding error in the commeroéivare that we used to group the APR-DRGs,
in the AHRQ IQI software, or in the softwaneed by lameter to calculate the TJC measures.
CHF mortality improved non-significantlyat both HPH (risk-adjusted difference-in-
differences of -1.60%) and EHO0.19%) after the merger. Risk-adjusted and raw pneumonia
mortality and stroke mortality deteriorated n&ignificantly at HPH (riskadjusted difference-in-
differences of 0.30% for pneumonia and 2.42% fookst). There was a large and statistically
significant deterioration in sk adjusted pneumonia (3.14%)dastroke (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? We evaluate this claim by examining PatiSafety Indicators that are known to be sensi-
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V. Interpretation of Results:

As can be seen in the tables, the standamts on the Highland Park Hospital differences-
in-differences estimates are generally quite lasgein many instances where the point estimate
indicates a relative deteriorati, substantial improvement cannm ruled out. However, al-
though we did not attempt a formal statistical tsivhether quality irproved “overall” across
all the quality measures, our results taken together suggest that an overall improvement at HPH
is unlikely, and that a large ovélramnprovement is very unlikely® This conclusion is reinforced
by the fact that, as discusseddve the relevant literature dsenot support a priobelief that
hospital mergers are likely to improve quality.

Our results must be interpreted with cauti®he statistical significaze of some findings
may be overstated because we did not accounhdterogeneity amongontrol hospitals. We
also cannot exclude the possibility of endogeneity; a decisioretge may reflect hospital man-
agers’ inside knowledge of ememgitrends in quality, such that the experience of control hospi-

tals may not represent what would have happen#te merging hospitals absent the merger.

V. Conceptual Framework:

A. Priors.

Since the ENH/HPH case was retrospectg,primary evidence came from our difference-

12






rate of potentially overused procedures by 1&%ong managed caretgats. Finally, Gowri-
sankaran & Town (2003) found that competition improved quality for HMO patients, and re-
duced quality for Medicare patients, witke 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)etkffect of reduced competition on quality (holding the cost of
producing quality constant) is theoreticaliynbiguous when profit-maximizing firms choose
both price and qualit}* But when prices are fixed rathénan chosen by the firm, optimal

quality unambiguously decreases following a compe
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hospital is sufficiently ineffective, the acquirisgstem can achieve large gains by substituting
better management. See Section VI below for audson of how claims oflinical superiority
can be evaluated. If a merger is found likelyirtgorove clinical quality by means of exporting
superior practices, this benefit would liketgquire geographic proximity and therefore be
merger-specific, because the process of impigpthe 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 whiiigh fixed costs and low marginal costs that
are not worthwhile for an independent hospitah@mall hospital system, but are worthwhile for
a sufficiently large syster{.A merger may put the merged entitjove this threshold, resulting
in additional investment in quality, or the largof the merging entities may (with little incre-
mental cost) be able to extend to the smallatyetiite 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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yield large quality benefits due tocreased data portability assosites of care and decreased in-
cidence of medication-related errdfs.
Another potential source of scale economiesusyical procedurethat exhibit a volume-

outcome relationship in which more repetition of
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iii. Financial Resources.

Another possible means by which a merger caprove clinical quality is via quality-
improving investments that one party to the $etion (usually the acquired hospital) was pre-
viously unable to make due tack of financial resources. Theagtlard theory of corporate fi-
nance suggests that firms will keathose investments, and ontypse investments, for which the
present value of the nbenefits, discounted atdhappropriate rate, exceethe investment cost,
regardless of the ownerghof 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 istraents that were worthwhile given its original cost of capi-
tal, and the acquiring system would make iagdidal investments that would not have been
worthwhile at that cosbf capital, but are worthwhile given its new, lower cost. But these incre-
mental investments are expected to benheginal (i.e., least valuable) investments.

Any clinical quality benefit resulting from @neased financial resources will not be merger-
specific if there is anl@rnative acquirer that does not représenompetitive concern, is willing
to pay a price that the acquirénospital would accept if the memunder investigation were
blocked, and is willing to make similar investni® These conditions wile met if the invest-
ments are worthwhile on their own merit, but ffidhe willingness to make the investments, or

even the willingness to undertaltee 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-sipegjuality increase at the merging hospitals,
the indirect effect of @rice-increasing merger on health msisift be considered. Higher hospital
prices cause health insurance premiums to increase, which causes some people to lose or forego
insurance. Town et a{2006) estimated that in 2003 thevere 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 thek laf insurance harms health, and may be respon-
sible for 18,000-22,000 premature deatach year in the U4 although this estimate has re-
cently been challenged by Kroni¢R010). This harm would not be realized at the merging hos-
pitals, as the people who lose their insuranoald/not necessarily havsed the merging hospi-
tals (or any hospital). The magnitudkthis effect is difficult toquantify, as it would require es-
timating the insurance premium increase resultiog the hospital price increase, the number of
people who would lose their insm@e 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 holspigpresents an upper bound on the total benefi-
cial effect of the merger orehlth. Because of the absencalemonstrable quality improvement

in the ENH/HPH case, it was not necesdarnus to address this question.

VI. Applicability to Prospective Merger Analysis:

This paper has focused on retrospective watan of the Evanstohlorthwestern Health-
care/Highland Park Hospital case. But the great ritgjof merger cases are prospective in na-
ture, where the objective is to predict the effectthefmerger, rather than to measure them after

the fact. A recent example is the proposegugition of Prince William Hospital in Manassas,
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merger quality trends may also be of some @ahut can be misleading because trends may not
persist, particularly if one hpgal started with a much lowésvel of clinical performance.

Large pre-merger differences in quality |svere neither necessary nor sufficient for a
merger to result in a quality increase. It is polgsthat a superior acquiring hospital will fail to

improve an inferior one, and it &so possible that one hospital egaprove another even if it is
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Specifically, we use a straightward difference-in-differences methodology to determine
whether the merger resulted in improved perforogaon a variety of clinical outcomes measures
(risk-adjusted inpatient death andmplications). We find little evidence that the merger caused
quality to improve at Highland Park.

On the basis of these findings, the Admirative Law Judge found “no evidence of im-
provement in overall quality ofare relative to other hospitals."We believe that our basic
framework for analyzing the clinicgjuality effect of mergers will be applicable to future cases,
including prospective ones. There are plausitbdéehanisms through which a merger can cause a
substantial quality improvement, which means ttege-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 methodwical approach will characterizbe magnitude of any quality
effect, which can then be weighed against tlegligted (or observed) price effect in the manner

deemed appropriate by the decision maker.

! Dr. Haas-Wilson estimated that ENHipatient price increased 11.1 to 17.9 percentage points more than the price
at various control groups after the merdggee In re Evanston Northwestern Healthcare Cdpit. No. 9315, slip

op. at 35 (Aug. 6, 2007) (opinion of the Commission) available at
http://www.ftc.gov/os/adjpro/d9315/0708060pinion.pdf. Regtent’'s expert Dr. Jonathan Baker estimated that
ENH’s inpatient price increased 9 to 10 percentagetpaiore than at his control group after the mergleait 38.

2 Pretrial Brief of Respondent at 31, In re EvanstomttNeestern Healthcare Corp., DINo. 9315 (Oct. 20, 2005)
(initial decision), available at http://www.ftc.gov/os/adjpi®315/050127resppretrialbrief.pdf; Post-Trial Brief of
Respondent at 74, In re Evanston Northwestern Healtl@wame, 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/adjd9315/060112enhappealbriefcorrected.pdf.

3 Additional information regarding risk-adjustment @vailable at the AHRQ Quality Indicators website,
http://qualityindicators.ahrg.gov

“ See Lorencet al (2003) and Santat al (2008).

® The other three control groups were all non-federal gkaeute care hospitals in the Chicago PMSA that: (i) were

not involved in a merger between 1996 and 2002; (ii) had re
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° Post-Trial Brief of Responderstypraat 83; and Respondent®orrected Appeal Brieupra at 12.

10 See http://www.qualityforum.org/Projects/n-r/Nursing-
Sensitive_Care_Initial_Measures/NursingnSitive_Care__Initial_Measures.aspx

M post-Trial Brief of Respondersypraat 75; and Respondentrrected Appeal Brieupra at 12.

12\Vith respect to obstetric trauma, th&C indicator includes both types of vaginal deliveries (with and without in-
strumentation) whereas the AHRQ indicator stratifies thenraate two separate indicators. In addition, in the ver-
sion of the AHRQ Quality Indicators software that we used in this analysis (Version 2.1), the numerator definition
was somewhat different than that in the TJC indicator, capturing high vaginal and cervical trauma but excluding
third degree perineal lacerations.

13 Several results suggest deterioration at Evanston Hbagitaell, with the notable exception of some nursing-
sensitive indicators. The larger sample sizes at Evanston Hospital mean that the tests have more power, and so more
results achieve statistical significance. However, it is not thesirthis deterioration was a result of the merger with
HPH. It is possible that the merger harmed EH throughrslive of resources or lack of focus, but it is also possible
that the deterioration had some other cause.

14 Many hospitals, including ENH, areot-for-profit (NFP). There is limité evidence that NFP hospitals tend to
have somewhat higher clinical quality (see Deverediat., 2002; Egglestoet al, 2008; Piconet al, 2002; Shen,

2002; and Farsi, 2004), but we are aware of no dirédepee on differences betwelFP and FP hospitals in their
quality response to mergers. It is possible that NFP héspiiavest a larger fraction of the gains from competition-
reducing mergers, although we are aware of no direceee@lon this question either. The quality effect of any such
additional spending will depend on the pre-merger comdafahe acquired hospital and on the specific investments
chosen by managers of the merged entity. If the mefgaspitals had adequate resources already, then the addi-
tional expenditures will likely only generate
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% See Vogt & Town (2006), Vita & Sacher (2001), Haas-Wilson & Garmon (this issue), Thompson (this issue), and
Tenn (this issue).

%7 See In re Evanston Nowvestern Healthcare CorpDkt. No. 9315, slip op. at 173 (Oct. 20, 2005) (initial deci-
sion),available amgpzléwwgv.ﬂc.ov/oséa;ijLo/1551920Lnit|eciio;n£pdf
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