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Effect of Market Competition on Hospital
Performance for Heart Failure
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Objectives: To investigate whether market com-
petition is a potential driver of hospital perfor-
mance on the key evidence-based Joint Com-
mission heart-failure (HF) quality indicators of
angiotensin-converting enzyme inhibitor/angio-
tensin receptor blocker prescribed, left ventricular
function assessment, smoking-cessation counsel-
ing, and discharge instructions.

Study Design: Retrospective multivariate analysis.

Methods: Hospital performance data for HF was
obtained fromThe Joint Commission’s ORYX pro-
gram from 2003 to 2006. The performance data
were linked with hospital characteristics from the
American Hospital Association Annual Survey
and area-level sociodemographic information
from the Area Resource File. Healthcare markets
were defined as hospital referral regions (HRRs)
and market competition intensity was defined by
the Herfindahl-Hirschman Index. Hospital-level
and HRR-level ordinary least squares fixed effects
regression models were used to estimate the
relationship between market competition and
performance.

Results: A paired comparison indicated that there
was a significant change in the mean hospital-lev-
el performance over time on all of the HF quality
indicators. From the multivariate analyses, hos-
pitals in the least competitive markets (Quintile
5) performed slightly better (2.9%) than the most
competitive markets (Quintile 1) for left ventricu-
lar function assessment (P <.01). At the HRR level,
however, the least competitive markets (Quintile
5) performed moderately worse (5.1%) on the
discharge-instructions quality indicator compared
with the most competitive markets (Quintile 1) (P
=.05).
Conclusions: Market competition intensity was
associated with only small differences in hospital
performance.The level of market competitiveness
may produce only marginal incremental benefits
to inpatient HF care.
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he significant chasm between the quality of care that heart

failure (HF) patients should receive and actually receive has

been widely documented. Previous studies have reported on
the extensive variation in the treatment and management of HF pa-
tients in hospitals across the country.!? Because of the substantial geo-
graphic practice variations and underuse of appropriate HF therapies,
payers and accrediting bodies have begun to measure hospital perfor-
mance as a way to stimulate quality-improvement efforts. The Joint
Commission now requires that hospitals submit information on their
performance forithe core-conditions-of heart attacks, HE, pneumonia,
and others as patt of the ORYX program; whichris publicly reported on
Quality Check (http://www.qualitycheck.org).?

ORYX was first developed by The Joint Commission in 1997 as a way to
integrate performance and outcomes measures into a continuous accredita-
tion process.” The ORYX quality indicators are aligned with the Centers
for Medicare & Medicaid Services (CMS) Hospital Compare performance
measures. Since the ORYX program was initiated, there have been sub-
stantial improvements in hospital quality, although there remains a wide
variation in performance across individual hospitals and states.?

Despite the enormous progress that has been made to narrow the
quality gap, the underlying motivation for hospitals to increase their
compliance with the standardized quality indicators and the reasons for
the wide heterogeneity in performance across hospitals and geograph-
ic areas is unclear. Previous research suggests that hospitals might be
motivated to act on publicly reported performance data due to market
competition, professional standards, and/or to preserve or enhance their
reputation.* In this study, we sought to empirically test whether market
competition is a potential driver of hospital performance on the key ev-
idence-based Joint Commission HF quality indicators. We focus specifi-
cally on HF because it is one of the core conditions that are measured by
The Joint Commission and it is a common and costly chronic condition.

Pathways to Performance on Quality Indicators

There are 3 possible pathways through which hospitals might be
motivated to act on publicly reported quality indicators.* Hospitals
may be motivated to improve their performance on quality indicators
due to market forces because

they would like to hold on to or
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increase their market share of
patients. Hospitals’ awareness

of quality deficits might also
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be enough to stimulate quality improve-
ment efforts because of professional stan-
dards. Lastly, hospitals may be motivated
to improve quality because they are con-
cerned about protecting or enhancing
their public image, since consumers may
form certain opinions about a hospital.*
In this study, we focus on market com-
petition as a potential driver of hospital CESUE,
performance. We hypothesize that if hos-

pitals compete on quality, then we expect

hospitals in competitive markets will provide a higher level
of quality and hospitals in concentrated (less competitive)

markets will provide a lower level of quality.

DATA AND METHODS

Data Sources

The Joint Commission accounts for more than 3000 hos-
pitals that represent approximately 80% of hospitals in the
United States and comprises more than 90% of all acute-
care hospital beds.? Quarterly data from The Joint Commis-
sion’s ORYX hospital performance measurement program
for HF from 2003 to 2006 was used. The 4 evidence-based
HF quality indicators examined were (1) angiotensin-con-
verting enzyme inhibitor (ACEI) or angiotensin receptor
blocker (ARB) prescribed at discharge, (2) left ventricular
(LV) function assessment, (3) smoking-cessation counsel-
ing, and (4) discharge instructions. Only yearly data points
for the ACEI or ARB quality indicator in 2003 and 2004
were available, with the exception of Quarters 1 and 2 of
2003, since the definition for this quality indicator changed
in 2005 to include ARB. A total of 3011 non-Federal, short-
stay, Joint Commission—accredited acute-care hospitals were
used as the primary units of analysis over 16 quarters (n =
48,176), with a secondary analysis that aggregated hospitals
to 306 hospital referral regions (HRRs) over 16 quarters (n =
4896). Patients 18 years and older with LV systolic dysfunc-
tion HF defined by International Classification of Diseases,
Ninth Revision, Clinical Modification diagnosis codes 402.01,
402.11, 402.91, 404.01, 404.03, 404.11, 404.13, 404.91,
404.93, and 428.XX, who were admitted to Joint Commis-
sion—accredited hospitals and who met the reporting re-
quirements, comprised the data elements for the individual
HF quality indicators.

The ORYX data were linked with hospital characteristics
data from the American Hospital Association Annual Survey
and sociodemographic and market-level characteristics from
the Area Resource File to serve as control variables. Market
share was derived from the Medicare Provider and Analysis

Take-Away Points

This study empirically examines whether market competition is a potential driver of hos-
pital performance onThe Joint Commission heart-failure quality indicators.

B Given the growth of performance measures as a way to stimulate quality improve-
ment efforts, this is a timely and policy-relevant article.

B This study adds to the existing literature by examining whether quality improvements
made by hospitals based on public performance reports are occurring through the mecha-
nism of market competition.

B We include data from all patients 18 years and older who were treated for heart fail-
ure at a Joint Commission-accredited hospital and were eligible for the performance

Review (MedPAR) file based on the total number of Medi-
care HF patients.

As part of our secondary analysis, we aggregated hospitals
to the HRR level to mitigate the potential issue of the small
number of cases at a particular hospital that may adversely
impact a hospital’s performance, as well as the endogeneity
problem of patient selection of hospitals based on perceived
or other unobservable characteristics that may be correlated
with quality of care. A fixed-effects approach was used to ex-
amine within unit changes over time so that the results would
not be affected by any heterogeneous differences across HRRs

that might be constant over time.

Healthcare Markets

We used HRRs to construct the measure of the healthcare
market according to the crosswalk methodology of the Dart-
mouth Atlas of Health Care. HRRs are a naturally occurring
healthcare market and they represent a geographic area where
a significant proportion of medical care is provided by a refer-

ral hospital(s) serving an entire region.’

Market Competition

A quarterly measure of market competition was con-
structed based on the Herfindahl-Hirschman Index (HHI).
The HHI is a standard measure of market competition and
it has been widely applied for hospitals in HRRs. The HHI
measure was created using Medicare HF patient volume de-
rived from the MedPAR data file. Hospital market share was
calculated as the total number of Medicare HF patients at
a hospital divided by the total number of Medicare HF pa-
tients within an HRR, and it was scaled by 100.¢ The HHI
was then determined by taking the sum of the square of mar-
ket shares for Medicare HF patients for all hospitals within
an HRR.?® The HHI ranges from O, which represents an
infinitesimally small number of competitors in a market, to
10,000, which represents a monopoly. In our analyses, how-
ever, we used quintiles of HHI where Quintile 1 represents
the most competitive markets and Quintile 5 represents the

least competitive markets.®
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Hospital-level performance on the quality indicators was
used in the primary analyses. For the HRR-level analyses, the
weighted average of performance based on the total number
of eligible HF patients at each hospital for the quality indi-
cators (ACEI or ARB prescribed at discharge, LV function
assessment, smoking-cessation counseling, and discharge in-
structions) was calculated. By using the HRR-level weighted
average of hospital performance, hospitals in a market that
had a higher volume of HF patients had their performance
score weighted more highly than hospitals that had a lower

volume of HF patients.

Analysis

We first examined descriptive statistics on the hospital-
level performance and market intensity data. We then used
a paired t test to assess the change in the mean hospital-lev-
el performance on the HF quality indicators from Quarter
1 of 2003 to Quarter 4 of 2006. We specified hospital-level
ordinary least squares (OLS) fixed-effects regression models
with Quintile 1 (most competitive markets) serving as our
reference group to estimate the relationship between mar-
ket competition and performance and account for the time
invariant—omitted variables. We lagged market competition
by one quarter in our models because we would reasonably
expect a delayed response between the time when the HF
performance data are made publicly available and the time
when the effect of market competition occurs. Additionally,
the temporal sequence of the lagged model would make it
less likely for an external shock in the future to affect past
performance.

A set of time indicator variables for the quarter of the
study was included in the regression models, with the first
quarter serving as the reference. We controlled for a number
of hospital characteristics including: bed size, teaching sta-
tus, profit status, presence of a cardiac intensive-care unit,
percentage Medicare, percentage Medicaid, and number of
nurses to 1000 patient-days. Market-level sociodemographic
variables of gender, race, age, per capita income, unemploy-
ment rate, number of physicians, and health maintenance
organization penetration rate were included. We also in-
cluded in our models the volume of HF patients and total
admissions to control for the quality-volume relationship.
We adjusted for the hospital market share of patients from
the first quarter to control for the potential shifting of mar-
ket shares over time. The regression models were specified
for hospital-level fixed effects and clustering by HRR to take
into account the correlation of the HRR-level independent
variables. The multivariate analyses also specified for robust

standard errors.

We also explored if the rate of adherence to the HF
quality indicators varied over time by market competition
intensity whereby competitive markets might conform
more quickly to the HF quality indicators because of mar-
ket forces and competitive pressure. Therefore, a time by
lagged market-competition interaction variable was later
included in the regression models.

The models were repeated as HRR-level fixed effects to
account for the potential endogeneity problem of patient
selection of hospitals based on perceived quality of care. In
the HRR-level analyses, the market-weighted average of the
covariates was included for each HRR.

RESULTS

Descriptive Analyses

Table 1 shows the change in average hospital perfor-
mance for the HF quality indicators, and average number
of eligible patients by quality indicator per hospital. The
largest increase in average hospital performance over the
study period was observed for the behavioral measures of
smoking-cessation counseling (45%) and discharge instruc-
tions (38%), while smaller progress was made on the clinical
measures of ACEI/ARB prescribed at discharge and on LV
function assessment.

The Figure shows the distribution of markets by the level
of market competition intensity at the first and last quarters of
the study. The distribution shifted slightly over time as mar-
kets became slightly less competitive.

Bivariate Analyses

A paired t-test was conducted to examine the changes in
average performance over time. The paired comparisons for
each of the quality indicators were found to be highly signifi-
cant (P <.001), indicating that there was a significant change
in the mean hospital-level performance (Table 1).

Hospital-Level Multivariate Analyses

The results from the adjusted multivariate analyses in-
dicate that the least competitive markets (Quintile 5)
performed about 2.9% better than the most competitive
markets (Quintile 1) for LV function assessment (P <.01).
The second least competitive markets (Quintile 4) also
performed about 1.9% better than the most competitive
markets (Quintile 1) for LV function assessment (P =
.05). We did not find any effects of market competition
and hospital-level performance for the other HF quality
indicators. Including a time by lagged market-intensity inter-
action variable into the regression models did not yield any
significant results (Table 2).
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M Table 1. Mean Values and Overall Changes in Hospital-Level Quality Performance, 2003 to 2006

Average No.
Measure Name Patients
ACEI/ARB prescribed at discharge 37 (SD = 49)
Discharge instructions 58 (SD = 51)
LV function assessment 70 (SD = 61)
Smoking-cessation counseling 14 (SD = 13)

Q1 Performance Q16 Performance Difference P

0.74 (SD = 0.19) 0.86 (SD = 0.13) 12% <.001
0.35 (SD = 0.29) 0.73 (SD = 0.23) 38% <.001
0.79 (SD = 0.18) 0.92 (SD =0.12) 13% <.001
0.48 (SD = 0.29) 0.93 (SD = 0.14) 45% <.001

ACEI indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; LV, left ventricular; SD, standard deviation.

HRR-Level Multivariate Analyses

The OLS fixed effects regression models that estimated the
relationship between market competition and hospital-level
performance were also repeated at the HRR level to assess
whether or not the results may differ because of the potential
issue of the small number of cases at any individual hospital
and the endogeneity of patient selection. At the HRR level,
we found that the least competitive markets (Quintile 5) per-
formed about 5.1% worse for smoking-cessation counseling

compared with the most competitive markets (Quintile 1) (P

=.05) (See Table 3).

DISCUSSION

In this study, we examined whether market competition
was a potential driver of hospital performance on the HF qual-
ity indicators. From economic theory, it is assumed that hos-
pitals operate in a competitive marketplace and are subjected
to market forces. Previous studies have suggested that market
competition may be welfare enhancing and lead to better qual-

ity of care.”!® At the hospital level, we found a small difference

between the least competitive markets (Quintiles 4 and 5) and
most competitive markets (Quintile 1) for LV function assess-
ment, where the least competitive markets performed slightly
better. At the HRR level, however, the least competitive mar-
kets (Quintile 5) performed moderately worse than the most
competitive markets on the discharge instructions quality indi-
cator. The slightly better performance for discharge instructions
by the most competitive markets at the HRR level may be due
to market forces. A possible reason that market competition did
not have a stronger effect on the HF quality indicators overall
could be that hospitals might be engaged in greater competition
along “price” and other “non-price” dimensions, which may re-
sult in decreased processes of care.

Hospital behavior and performance are also partly based
on patient preferences.!! The public release of performance
data was intended to inform consumers when they select
a hospital. The lack of a stronger relationship between
market competition and hospital performance on the evi-
dence-based HF quality indicators may stem from the fact
that patients may not necessarily be using The Joint Com-
mission’s Quality Check reports to guide their healthcare

B Figure. Distribution of Markets by Level of Competition, Quarter 1 and Quarter 16
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M Table 2. Hospital-Level Performance on Lagged Market Competition (OLS Fixed Effects Regression Model With
Lagged HHI, Adjusted for Hospital, Sociodemographic, and Market-Level Characteristics With Clustered HRR)

Quintile 2 Relative to

Quintile 3 Relative to

Quintile 4 Relative to Quintile 5 Relative to

Quintile 1 Quintile 1 Quintile 1 Quintile 1

Measure Name (Most Competitive) (Most Competitive) (Most Competitive) (Most Competitive)
ACEI/ARB prescribed at discharge 0.009 (0.014) 0.020 (0.014) 0.009 (0.015) 0.012 (0.015)
R?=0.125 (n = 15,773)

Discharge instructions 0.015 (0.016) 0.009 (0.017) -0.022 (0.018) -0.012 (0.019)

R? = 0.274 (n = 23,500)

LV function assessment 0.001 (0.006) —0.006 (0.009) 0.0192 (0.010) 0.029° (0.011)

R? =0.176 (n = 23,648)

Smoking cessation counseling 0.012 (0.014) 0.002 (0.017) -0.021 (0.020) —0.007 (0.019)

R? =0.387 (n = 18,081)

ACEl indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; HHI, Herfindahl-Hirschman Index; HRR, hospital referral

region; LV, left ventricular; OLS, ordinary least squares.
ap - 05,

bp <ot

() denotes robust standard errors.

Quintile 1 HHI (n = 9245); Quintile 2 HHI 555-998 (n = 8960); Quintile 3 HHI 999-1467 (n = 9034); Quintile 4 HHI 1468-2645 (n = 9175); Quintile 5 HHI

2646-10,000 (n = 8976).

H Table 3. HRR-Level Performance and Market Competition (OLS Fixed-Effects Regression Model With Lagged HHI,
Adjusted for Hospital, Sociodemographic, and Market-Level Characteristics)

Quintile 2 Relative to

Quintile 3 Relative to

Quintile 4 Relative to Quintile 5 Relative to

Quintile 1 Quintile 1 Quintile 1 Quintile 1

Measure Name (Most Competitive) (Most Competitive) (Most Competitive) (Most Competitive)
ACEI/ARB prescribed at discharge —-0.001 (0.007) 0.020 (0.014) 0.009 (0.011) 0.007 (0.017)

R? = 0.358 (n = 3596)

Discharge instructions -0.014 (0.013) 0.009 (0.017) -0.019 (0.019) -0.0512 (0.026)

R? = 0.546 (n = 4815)

LV function assessment 0.005 (0.004) —0.006 (0.009) 0.010 (0.008) 0.001 (0.009)

R? = 0.456 (n = 4816)

Smoking cessation counseling -0.004 (0.015) 0.002 (0.017) -0.016 (0.019) -0.008 (0.023)

R? = 0.609 (n = 4751)

ACEl indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; HHI, Herfindahl-Hirschman Index; HRR, hospital referral

region; LV, left ventricular; OLS, ordinary least squares.
ap=05.
() denotes robust standard errors.

Quintile 1 (n = 910); Quintile 2 (n = 907); Quintile 3 (n = 909); Quintile 4 (n = 909); Quintile 5 (n = 909).

decision-making. Consumers may falsely presume that qual-
ity of care is uniformly high across hospitals, or they may
be unaware of the wide quality variation among hospitals.!?
Despite the efforts to inform “consumer choice” and redress
information asymmetries regarding quality of care, patients
have not necessarily shifted their response toward using
higher performing hospitals.’*!* Patients tend to select hos-
pitals based on past experiences, physician affiliation, or
anecdotal evidence.!

Furthermore, The Joint Commission’s ORYX initiative
was designed to provide hospitals with feedback on their

performance and to stimulate quality improvement efforts

by publicly reporting performance data. In this study, we
find that hospitals across all levels of market competition
intensity significantly increased their rate of adherence to
the HF quality indicators over time. Not surprisingly, we
find that hospitals performed better on the clinical measures
of LV function assessment and ACEI/ARB, which are more
discernible by patients and are more closely associated with
inpatient HF care. Hospitals may also have an underlying
incentive to increase their conformance with the HF qual-
ity indicators, because they must demonstrate consistent
steps to incrementally improve quality of care over time in

order to maintain Joint Commission accreditation.
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In all of the multivariate models, the time indicator vari-
ables were highly significant and explained a substantial
proportion of the variance, which suggests that, on average,
hospitals were engaged in substantial quality-improvement
efforts over time either through an actual increase in perfor-
mance or through better documentation.

This study has several limitations. First, hospitals that do
not seek Joint Commission accreditation were not included;
these hospitals are typically smaller with lower patient vol-
ume. Secondly, hospital performance data are self-reported
which may pose as a potential source of bias. A previous
study, however, found the reliability of the ORYX data to be
high.'®Another study that examined the CMS Hospital Com-
pare performance measures did not find any instances of top
coding or exception reporting of HF patients.!” Further, the
use of a single-market competition intensity measure (HHI)
may not capture the heterogeneity across markets such as hos-
pital system affiliation or patient mobility. It is also possible
that other unobservable factors, such as payer mix, hospital fi-
nancial condition, information technology infrastructure, and
changes in nurse staffing, might explain additional variation
in hospital performance. Hospital-based quality improvement
initiatives, such as the American Heart Association’s Get With
the Guidelines, may have increased provider adherence to the
quality indicators over time.'8%° Lastly, we only focused on a
single condition; while HF is one of the most common reasons
for hospitalization, there are other important areas of inpatient
care that could be examined.

In spite of these limitations, the fixed effects model and
national sample used in our study permits us to have stron-
ger causal inferences and high external validity. Our study
adds to the existing literature by further examining whether
quality improvements made by hospitals based on public per-
formance reports are occurring through the mechanism of
market competition. Another contribution is that we used
data on performance measures that included all patients 18
years and older who were treated for HF at a Joint Commis-
sion—accredited hospital and were eligible for the quality
indicator.

In conclusion, we find that the level of market competi-
tion is associated with only modest differences in hospital
performance. Market competition might be a blunt instru-
ment and it may not be the most suitable policy tool to drive
hospital quality-improvement efforts. If the policy goal is
to stimulate hospital quality improvement on processes of
care, public reporting programs alone might accomplish this
goal, as hospitals substantially improved their performance
on the evidence-based HF quality indicators over time. Al-
ternative policy solutions should be considered to facilitate
meaningful efforts to drive quality-improvement initiatives.
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