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Relationship Between Hospital Financial Performance
and Publicly Reported Outcomes

Oanh Kieu Nguyen, MD, MAS'2*, Ethan A. Halm, MD, MPH"2, Anil N. Makam, MD, MAS'?2

"Department of Internal Medicine, UT Southwestern Medical Center, Dallas, Texas; ?Department of Clinical Sciences, UT Southwestern Medical

Center, Dallas, Texas.

BACKGROUND: Hospitals that have robust financial
performance may have improved publicly reported
outcomes.

OBJECTIVES: To assess the relationship between hospital
financial performance and publicly reported outcomes of
care, and to assess whether improved outcome metrics
affect subsequent hospital financial performance.

DESIGN: Observational cohort study.

SETTING AND PATIENTS: Hospital financial data from the
Office of Statewide Health Planning and Development in
California in 2008 and 2012 were linked to data from
the Centers for Medicare and Medicaid Services Hospital
Compare website.

MEASUREMENTS: Hospital financial performance was
measured by net revenue by operations, operating margin,
and total margin. Outcomes were 30-day risk-standardized
mortality and readmission rates for acute myocardial infarc-
tion (AMI), congestive heart failure (CHF), and pneumonia
(PNA).

RESULTS: Among 279 hospitals, there was no consistent
relationship between measures of financial performance in
2008 and publicly reported outcomes from 2008 to 2011 for
AMI and PNA. However, improved hospital financial perform-
ance (by any of the 3 measures) was associated with a mod-
est increase in CHF mortality rates (ie, 0.26% increase in
CHF mortality rate for every 10% increase in operating mar-
gin [95% confidence interval: 0.07%-0.45%]). Conversely,
there were no significant associations between outcomes
from 2008 to 2011 and subsequent financial performance in
2012 (P > 0.05 for all).

CONCLUSIONS: Robust financial performance is not associ-
ated with improved publicly reported outcomes for AMI, CHF,
and PNA. Financial incentives in addition to public reporting,
such as readmissions penalties, may help motivate hospitals
with robust financial performance to further improve publicly
reported outcomes. Reassuringly, improved mortality and
readmission rates do not necessarily lead to loss of revenue.
Journal of Hospital Medicine 2016;000:000-000. © 2016
Society of Hospital Medicine

Hospital care accounts for the single largest category of
national healthcare expenditures, totaling $936.9 bil-
lion in 2013." With ongoing scrutiny of US healthcare
spending, hospitals are under increasing pressure to jus-
tify high costs and robust profits.”> However, the domi-
nant fee-for-service reimbursement model creates
incentives for hospitals to prioritize high volume over
high-quality care to maximize profits.> Because hospi-
tals may be reluctant to implement improvements if bet-
ter quality is not accompanied by better payment or
improved financial margins, an approach to stimulate
quality improvement among hospitals has been to lever-
age consumer pressure through required public report-
ing of selected outcome metrics.*® Public reporting of
outcomes is thought to influence hospital reputation; in
turn, reputation affects patient perceptions and influen-
ces demand for hospital services, potentially enabling
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reputable hospitals to command higher prices for serv-
ices to enhance hospital revenue.®’

Though improving outcomes is thought to reduce
overall healthcare costs, it is unclear whether improv-
ing outcomes results in a hospital’s financial return on
investment.***® Quality improvement can require sub-
stantial upfront investment, requiring that hospitals
already have robust financial health to engage in such
initiatives.”'® Consequently, instead of stimulating
broad efforts in quality improvement, public reporting
may exacerbate existing disparities in hospital quality
and finances, by rewarding already financially healthy
hospitals, and by inadvertently penalizing hospitals with-
out the means to invest in quality improvement.''™"
Alternately, because fee-for-service remains the domi-
nant reimbursement model for hospitals, loss of revenue
through reducing readmissions may outweigh any finan-
cial gains from improved public reputation and result in
worse overall financial performance, though robust evi-
dence for this concern is lacking.'®!”

A small number of existing studies suggest a limited
correlation between improved hospital financial per-
formance and improved quality, patient safety, and
lower readmission rates.'® 2% However, these studies had
several limitations. They were conducted prior to public
reporting of selected outcome metrics by the Centers for
Medicare and Medicaid Services (CMS)'®2; used data
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from the Medicare Cost Report, which is not uniformly
audited and thus prone to measurement error'”%; used
only relative measures of hospital financial performance
(eg, operating margin), which do not capture the abso-
lute amount of revenue potentially available for invest-
ment in quality improvement'®'”; or compared only
hospitals at the extremes of financial performance,
potentially exaggerating the magnitude of the relation-
ship between hospital financial performance and quality
outcomes."”

To address this gap in the literature, we sought to
assess whether hospitals with robust financial perform-
ance have lower 30-day risk-standardized mortality and
hospital readmission rates for acute myocardial infarc-
tion (AMI), congestive heart failure (CHF), and pneu-
monia (PNA). Given the concern that hospitals with the
lowest mortality and readmission rates may experience
a decrease in financial performance due to the lower
volume of hospitalizations, we also assessed whether
hospitals with the lowest readmission and mortality
rates had a differential change in financial performance
over time compared to hospitals with the highest rates.

METHODS

Data Sources and Study Population

This was an observational study using audited finan-
cial data from the 2008 and 2012 Hospital Annual
Financial Data Files from the Office of Statewide
Health Planning and Development (OSHPD) in the
state of California, merged with data on outcome
measures publicly reported by CMS via the Hospital
Compare website for July 1, 2008 to June 30,
2011.2"22 We included all general acute care hospitals
with available OSHPD data in 2008 and at least 1
publicly reported outcome from 2008 to 2011. We
excluded hospitals without 1 year of audited financial
data for 2008 and hospitals that closed during 2008
to 2011.

Measures of Financial Performance

Because we hypothesized that the absolute amount of
revenue generated from clinical operations would influ-
ence investment in quality improvement programs more
so than relative changes in revenue,”® we used net reve-
nue from operations (total operating revenue minus total
operating expense) as our primary measure of hospital
financial performance. We also performed 2 companion
analyses using 2 commonly reported relative measures of
financial performance—operating margin (net revenue
from operations divided by total operating revenue) and
total margin (net total revenue divided by total revenue
from all sources). Net revenue from operations for 2008
was adjusted to 2012 US dollars using the chained
Consumer Price Index for all urban consumers.

Outcomes
For our primary analysis, the primary outcomes were
publicly reported all-cause 30-day risk-standardized

mortality rates (RSMR) and readmission rates (RSRR)
for AMI, CHF, and PNA aggregated over a 3-year
period. These measures were adjusted for key
demographic and clinical characteristics available in
Medicare data. CMS began publicly reporting 30-day
RSMR for AMI and CHF in June 2007, RSMR for
PNA in June 2008, and RSRR for all 3 conditions in
July 2009.23>*

To assess whether public reporting had an effect on
subsequent hospital financial performance, we con-
ducted a companion analysis where the primary out-
come of interest was change in hospital financial
performance over time, using the same definitions of
financial performance outlined above. For this com-
panion analysis, publicly reported 30-day RSMR and
RSRR for AMI, CHF, and PNA were assessed as pre-
dictors of subsequent financial performance.

Hospital Characteristics

Hospital characteristics were ascertained from the
OSHPD data. Safety-net status was defined as hospi-
tals with an annual Medicaid caseload (number of
Medicaid discharges divided by the total number of
discharges) >1 standard deviation above the mean
Medicaid caseload, as defined in previous studies.*’

Statistical Analyses

Effect of Baseline Financial Performance on

Subsequent Publicly Reported Outcomes

To estimate the relationship between baseline hospital
financial performance in 2008 and subsequent RSMR
and RSRR for AMI, CHF, and PNA from 2008 to 2011,
we used linear regression adjusted for the following hos-
pital characteristics: teaching status, rural location, bed
size, safety-net status, ownership, Medicare caseload,
and volume of cases reported for the respective outcome.
We accounted for clustering of hospitals by ownership.
We adjusted for hospital volume of reported cases for
each condition given that the risk-standardization mod-
els used by CMS “shrink” outcomes for small hospitals
to the mean, and therefore do not account for a potential
volume-outcome relationship.?® We conducted a sensi-
tivity analysis excluding hospitals at the extremes of
financial performance, defined as hospitals with extreme
outlier values for each financial performance measure
(eg, values more than 3 times the interquartile range
above the first quartile or below the third quartile).?’
Nonlinearity of financial performance measures was
assessed using restricted cubic splines. For ease of inter-
pretation, we scaled the estimated change in RSMR and
RSRR per $50 million increase in net revenue from oper-
ations, and graphed nonparametric relationships using
restricted cubic splines.

Effect of Public Reporting on Subsequent Hospital

Financial Performance

To assess whether public reporting had an effect on sub-
sequent hospital financial performance, we conducted a
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TABLE 1. Hospital Characteristics and Financial
Performance in 2008 and 2012

2008, n = 279 2012,n =278
Hospital characteristics

Teaching, n (%) 28(10.0) 28(10.0)
Rural, n (%) 55(19.7) 55(19.7)
Bed size, n (%)

0-99 (small 57(20.4) 55(19.9)

100299 (medium) 130 (46.6) 132 (47.5)

>300 (large) 92(33.0) 91(32.7)
Safety-net hospital, n (%)* 46 (16.5) 48(17.3)
Hospital ownership, n (%)

City or county 15(5.4) 16 (5.8)

District 42(15.9) 39(14.0)

Investor! 66 (23.7) 66 (23.7)

Private nonprofit 156 (55.9) 157 (56.5)
Medicare caseload, mean % (SD) 416 (147) 436(14.7)

Financial performance measures

Net revenue from operations, 16(-241103; 32(-2910154;

median § in millions (IQR; range) —495.910144.1) -396.210276.9)
Operating margin, median % (IQR; range) 1.5(-4.616.8; 23(-391082;
~7781026.4) -1348%021.1)

Total margin, median % (QR; range) 25(=221075; 45(-071098;
-101.01026.3) -1322%031.9)

NOTE: Abbreviations: IQR, interquartile range; SD, standard deviation. “Medicaid caseload equivalent
to >1 standard deviation above the mean (>41.8% for 2008 and >42.1% for 2012). 'Operated by an
investor-individual, investor-partnership, or investor-corporation.

companion hospital-level difference-in-differences anal-
ysis to assess for differential changes in hospital finan-
cial performance between 2008 and 2012, stratified by
tertiles of RSMR and RSRR rates from 2008 to 2011.
This approach compares differences in an outcome of
interest (hospital financial performance) within each
group (where each group is a tertile of publicly reported
rates of RSMR or RSRR), and then compares the differ-
ence in these differences between groups. Therefore,
these analyses use each group as their own historical
control and the opposite group as a concurrent control
to account for potential secular trends. To conduct our

Financial Performance and Outcomes | Nguyen et al

difference-in-differences analysis, we compared the
change in financial performance over time in the top
tertile of hospitals to the change in financial perform-
ance over time in the bottom tertile of hospitals with
respect to AMI, CHF, and PNA RSMR and RSRR. Our
models therefore included year (2008 vs 2012), tertile
of publicly reported rates for RSMR or RSRR, and the
interaction between them as predictors, where the inter-
action was the difference-in-differences term and the
primary predictor of interest. In addition to adjusting
for hospital characteristics and accounting for cluster-
ing as mentioned above, we also included 3 separate
interaction terms for year with bed size, safety-net sta-
tus, and Medicare caseload, to account for potential
changes in the hospitals over time that may have inde-
pendently influenced financial performance and pub-
licly reported 30-day measures. For sensitivity analyses,
we repeated our difference-in-differences analyses
excluding hospitals with a change in ownership and
extreme outliers with respect to financial performance
in 2008. We performed model diagnostics including
assessment of functional form, linearity, normality,
constant variance, and model misspecification. All anal-
yses were conducted using Stata version 12.1 (Stata-
Corp, College Station, TX). This study was deemed
exempt from review by the UT Southwestern Medical
Center institutional review board.

RESULTS

Among the 279 included hospitals (see Supporting
Figure 1 in the online version of this article), 278 also
had financial data available for 2012. In 2008, the
median net revenue from operations was $1.6 million
(interquartile range [IQR], —$2.4 to $10.3 million),
the median operating margin was 1.5% (IQR, —4.6%
to 6%), and the median total margin was 2.5% (IQR,
—2.2% to 7.5% (Table 1). The number of hospitals

TABLE 2. Relationship Between Hospital Financial Performance and 30-Day Mortality and Readmission Rates*

Adjusted % Change (95% CI) per $50 Million
Increase in Net Revenue From Operations’

No. Median % (IQR) Overall Extreme Outliers Excluded?

Myocardial infarction

Mortality rate 211 152 (14.2-16.2) 0.07(~0.1010 0.24) 0.63(-0.21101.48)

Readmission rate 184 19.4(18.5-20.2) Nonlingar® =0.34(=1.17100.50)
Congestive heart failure

Mortality rate 259 11.1(10.1-12.1) 0.17(-0.0110 0.35) Nonlnear'

Readmission rate 264 245 (23.5-25.6) =007 (-0.27100.14) ~0.45(-1.36100.47)
Pneumonia

Mortality rate 268 116 (104-13.2) =0.17(=0.4210 0.07) -0.35(-1.19100.49)

Readmission rate 268 18.2(17.3-19.1) -0.04(-0.20100.11) ~0.56 (—1.27100.16)

NOTE: Abbreviations: CI, confidence interval; IQR, interquartile range. *Thirty-day outcomes are risk standardized for age, sex, comorbidity count, and indicators of patient frailty. 'Each outcome was modeled separately and
adjusted for teaching status, metropolitan status (urban vs rural), bed size, safety-net hospital status, hospital ownership type, Medicare caseload, and volume of cases reported for the respective outcome, accounting for cluster-
ing of hospitals by owner. Twenty-three hospitals were identified as extreme outliers with respect to net revenue from operations (10 “underperformers” with net revenue <—$49.4 million and 13 “overperformers” with net revenue
>$52.1 million). SThere was a nonlinear and statistically significant relationship between net revenue from operations and readmission rate for myocardial infarction. Net revenue from operations was modeled as a cubic spline
function. See Figure 1. The overall adjusted F statistic was 4.8 (P < 0.001). IThere was a nonlinear and statistically significant relationship between net revenue from operations and mortality rate for heart failure after exclusion of
extreme outliers. Net revenue from operations was modeled as a cubic spline function. See Figure 1.The overall adjusted F statistic was 3.6 (P = 0.008).
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FIG. 1. Relationship between financial performance and 30-day readmission and mortality. The open circles represent individual hospitals. The bold dashed line
and the bold solid line are the unadjusted and adjusted cubic spline curves, respectively, representing the nonlinear relationship between net revenue from opera-
tions and each outcome. The shaded grey area represents the 95% confidence interval for the adjusted cubic spline curve. Thin vertical dashed lines represent
median values for net revenue from operations. Multivariate models were adjusted for teaching status, metropolitan status (urban vs rural), bed size, safety-net
hospital status, hospital ownership, Medicare caseload, and volume of cases reported for the respective outcome, accounting for clustering of hospitals by owner.
*Twenty-three hospitals were identified as outliers with respect to net revenue from clinical operations (10 “underperformers” with net revenue <—$49.4 million
and 13 “overperformers” with net revenue >$52.1 million.
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FIG. 1. (Continued).

reporting each outcome, and median outcome rates,
are shown in Table 2.

Relationship Between Financial Performance and
Publicly Reported Outcomes

Acute Myocardial Infarction

We did not observe a consistent relationship between
hospital financial performance and AMI mortality and
readmission rates. In our overall adjusted analyses, net
revenue from operations was not associated with mor-
tality, but was significantly associated with a decrease
in AMI readmissions among hospitals with net revenue
from operations between approximately —$5 million to
$145 million (nonlinear relationship, F statistic = 4.8,
P < 0.001 (Table 2, Figure 1A). However, after exclud-
ing 23 extreme outlying hospitals by net revenue from
operations (10 “underperformers” with net revenue
<—%49.4 million and 13 “overperformers” with net
revenue >$52.1 million), this relationship was no lon-
ger observed. Using operating margin instead of net rev-
enue from operations as the measure of hospital
financial performance, we observed a 0.2% increase in
AMI mortality (95% confidence interval [CI]: 0.06%-
0.35%) (see Supporting Table 1 and Supporting Figure
2 in the online version of this article) for each 10%
increase in operating margin, which persisted with the
exclusion of 5 outlying hospitals by operating margin
(all 5 were underperformers, with operating margins
<—38.6%). However, using total margin as the mea-

sure of financial performance, there was no significant
relationship with either mortality or readmissions (see
Supporting Table 2 and Supporting Figure 3 in the
online version of this article).

Congestive Heart Failure

In our primary analyses, we did not observe a significant
relationship between net revenue from operations and
CHF mortality and readmission rates. However, after
excluding 23 extreme outliers, increasing net revenue
from operations was associated with a modest increase
in CHF mortality among hospitals, with net revenue
between approximately —$35 million and $20 million
(nonlinear relationship, F statistic = 3.6, P = 0.008
(Table 2, Figure 1B). Using alternate measures of finan-
cial performance, we observed a consistent relationship
between increasing hospital financial performance and
higher 30-day CHF mortality rate. Using operating mar-
gin, we observed a slight increase in the mortality rate
for CHF (0.26% increase in CHF RSMR for every 10%
increase in operating margin) (95% CI: 0.07%-0.45%)
(see Supporting Table 1 and Supporting Figure 2 in the
online version of this article), which persisted after the
exclusion of 5 extreme outliers. Using total margin, we
observed a significant but modest association between
improved hospital financial performance and increased
mortality rate for CHF (nonlinear relationship, F statistic
= 2.9, P = 0.03) (see Supporting Table 2 and Supporting
Figure 3 in the online version of this article), which
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TABLE 3. Difference in the Differences in Financial Performance Between the Worst- and the Best-Performing

Hospitals
Tertile With Highest Outcome Tertile With Lowest Outcome
Rates (“Worst” Hospitals) Rates (“Best” Hospitals)

Outcome, Gain/Loss in Net Revenue Gain/Loss in Net Revenue Difference in Net From Operations

Median % From Operations From QOutcome, from Operations From Differences Between Highest and Lowest
Outcome (IQR) 2008 to 2012, $ Million* Median % (IQR) 2008 to 2012, $ Million* Outcome Rate Tertiles, $ Million (95% CI)f P
AMI mortality 6.7 (16.2-17.) +65.62 138(13.3-142) +74.23 ~8.61(~27.951010.73) 038
AMI readmit 20 7 (20 > 21 5) +38.62 183(17.7-186) +31.85 +6.77 (~13.24 10 26.77) 050
CHF mortality 30(123-13.9) +45.66 96(8.9-10.1) +48.60 —2.94(-11.61105.79) 0.50
CHF readmit 26 2(25.7-26.9) +47.08 23.0(22.3-23.5) +46.08 +0.99 (=10.51 t0 12.50) 0.87
PNA mortality (13 3- 14 7) +43.46 99(9.3-104) +38.28 +5.18(=7.011017.37) 040
PNA readmit 9.4(19.1-20.1) +47.21 17.0(16.5-17.3) +45.45 +1.76 (~8.34 10 11.86) 0.73

NOTE: Abbreviations: AMI, acute myocardial infarction; CHF, congestive heart failure; Cl, confidence interval; IQR, interquartile range; PNA, pneumonia. *Differences were calculated as net revenue from clinical operations in
2012 minus net revenue from clinical operations in 2008. Net revenue in 2008 was adjusted to 2012 US dollars using the chained Consumer Price Index for all urban consumers. 'Each outcome was modeled separately and
adjusted for year, tertile of performance for the respective outcome, the interaction between year and tertile (difference-in-differences term), teaching status, metropolitan status (urban vs rural), bed size, safety-net hospital status,
hospital ownership type, Medicare caseload, volume of cases reported for the respective outcome, and interactions for year with bed size, safety-net hospital status, and Medicare caseload, accounting for clustering of hospitals

by owner.

persisted after the exclusion of 3 extreme outliers
(0.32% increase in CHF RSMR for every 10% increase
in total margin) (95% CI: 0.03%-0.62%).

Pneumonia

Hospital financial performance (using net revenue,
operating margin, or total margin) was not associated
with 30-day PNA mortality or readmission rates.

Relationship of Readmission and Mortality Rates on
Subsequent Hospital Financial Performance
Compared to hospitals in the highest tertile of read-
mission and mortality rates (ie, those with the
“worst” rates), hospitals in the lowest tertile of read-
mission and mortality rates (ie, those with the “best”
rates) had a similar magnitude of increase in net reve-
nue from operations from 2008 to 2012 (Table 3).
The difference-in-differences analyses showed no rela-
tionship between readmission or mortality rates for
AMI, CHF, and PNA and changes in net revenue
from operations from 2008 to 2012 (difference-in-dif-
ferences estimates ranged from —$8.61 to $6.77 mil-
lion, P > 0.3 for all). These results were robust to the
exclusion of hospitals with a change in ownership and
extreme outliers by net revenue from operations (data
not reported).

DISCUSSION

Using audited financial data from California hospitals
in 2008 and 2012, and CMS data on publicly
reported outcomes from 2008 to 2011, we found no
consistent relationship between hospital financial per-
formance and publicly reported outcomes for AMI
and PNA. However, better hospital financial perform-
ance was associated with a modest increase in 30-day
risk-standardized CHF mortality rates, which was
consistent across all 3 measures of hospital financial
performance. Reassuringly, there was no difference in
the change in net revenue from operations between

2008 and 2012 between hospitals in the highest and
lowest tertiles of readmission and mortality rates for
AMI, CHF, and PNA. In other words, hospitals with
the lowest rates of 30-day readmissions and mortality
for AMI, CHF, and PNA did not experience a loss in
net revenue from operations over time, compared to
hospitals with the highest readmission and mortality
rates.

Our study differs in several important ways from
Ly et al., the only other study to our knowledge that
investigated the relationship between hospital financial
performance and outcomes for patients with AMI,
CHF, and PNA." First, outcomes in the Ly et al.
study were ascertained in 2007, which preceded pub-
lic reporting of outcomes. Second, the primary com-
parison was between hospitals in the bottom versus
top decile of operating margin. Although Ly and col-
leagues also found no association between hospital
financial performance and mortality rates for these 3
conditions, they found a significant absolute decrease
of approximately 3% in readmission rates among hos-
pitals in the top decile of operating margin versus
those in bottom decile. However, readmission rates
were comparable among the remaining 80% of hospi-
tals, suggesting that these findings primarily reflected
the influence of a few outlier hospitals. Third, the use
of nonuniformly audited hospital financial data may
have resulted in misclassification of financial perform-
ance. Our findings also differ from 2 previous studies
that identified a modest association between improved
hospital financial performance and decreased adverse
patient safety events.'®*° However, publicly reported
outcomes may not be fully representative of hospital
quality and patient safety.”®*’

The limited association between hospital financial
performance and publicly reported outcomes for AMI
and PNA is noteworthy for several reasons. First, pub-
licly reporting outcomes alone without concomitant
changes to reimbursement may be inadequate to
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create strong financial incentives for hospital invest-
ment in quality improvement initiatives. Hospitals
participating in both public reporting of outcomes
and pay-for-performance have been shown to achieve
greater improvements in outcomes than hospitals
engaged only in public reporting.>® Our time interval
for ascertainment of outcomes preceded CMS imple-
mentation of the Hospital Readmissions Reduction
Program (HRRP) in October 2012, which withholds
up to 3% of Medicare hospital reimbursements for
higher than expected mortality and readmission rates
for AMI, CHF, and PNA. Once outcomes data
become available for a 3-year post-HRRP implemen-
tation period, the impact of this combined approach
can be assessed. Second, because adherence to many
evidence-based process measures for these conditions
(ie, aspirin use in AMI) is already high, there may be
a “ceiling effect” present that obviates the need for
further hospital financial investment to optimize deliv-
ery of best practices.>>** Third, hospitals themselves
may contribute little to variation in mortality and
readmission risk. Of the total variation in mortality
and readmission rates among Texas Medicare benefi-
ciaries, only about 1% is attributable to hospitals,
whereas 42% to 56% of the variation is explained by
differences in patient characteristics.>*>** Fourth, there
is either low-quality or insufficient evidence that tran-
sitional care interventions specifically targeted to
patients with AMI or PNA result in better out-
comes.>> Thus, greater financial investment in
hospital-initiated and postdischarge transitional care
interventions for these specific conditions may result
in less than the desired effect. Lastly, many hospital-
izations for these conditions are emergency hospital-
izations that occur after patients present to the
emergency department with unexpected and poten-
tially life-threatening symptoms. Thus, patients may
not be able to incorporate the reputation or perform-
ance metrics of a hospital in their decisions for where
they are hospitalized for AMI, CHF, or PNA despite
the public reporting of outcomes.

Given the strong evidence that transitional care
interventions reduce readmissions and mortality
among patients hospitalized with CHF, we were sur-
prised to find that improved hospital financial per-
formance was associated with an increased risk-
adjusted CHF mortality rate.’® This association held
true for all 3 different measures of hospital financial
performance, suggesting that this unexpected finding
is unlikely to be the result of statistical chance, though
potential reasons for this association remain unclear.
One possibility is that the CMS model for CHF mor-
tality may not adequately risk adjust for severity of ill-
ness.>”>*® Thus, robust financial performance may be a
marker for hospitals with more advanced heart failure
services that care for more patients with severe illness.

Our findings should be interpreted in the context of
certain limitations. Our study only included an analy-
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sis of outcomes for AMI, CHF, and PNA among older
fee-for-service Medicare beneficiaries aggregated at
the hospital level in California between 2008 and
2012, so generalizability to other populations, condi-
tions, states, and time periods is uncertain. The obser-
vational design precludes a robust causal inference
between financial performance and outcomes. For
readmissions, rates were publicly reported for only the
last 2 years of the 3-year reporting period; thus, our
findings may underestimate the association between
hospital financial performance and publicly reported
readmission rates.

CONCLUSION

There is no consistent relationship between hospital
financial performance and subsequent publicly
reported outcomes for AMI and PNA. However, for
unclear reasons, hospitals with better financial per-
formance had modestly higher CHF mortality rates.
Given this limited association, public reporting of out-
comes may have had less than the intended impact in
motivating hospitals to invest in quality improvement.
Additional financial incentives in addition to public
reporting, such as readmissions penalties, may help
motivate hospitals with robust financial performance
to further improve outcomes. This would be a key
area for future investigation once outcomes data are
available for the 3-year period following CMS imple-
mentation of readmissions penalties in 2012. Reassur-
ingly, there was no association between low 30-day
mortality and readmissions rates and subsequent poor
financial performance, suggesting that improved out-
comes do not necessarily lead to loss of revenue.
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