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Abstract

Background: Most U.S. hospitals publicly report 30-day risk-standardized mortality rates for
pneumonia. Rates exclude severe cases, which may be assigned a secondary diagnosis of
pneumonia and a principal diagnosis of sepsis or respiratory failure. By assigning sepsis and
respiratory failure codes more liberally, hospitals might improve their reported performance.

Objective: To examine the effect of the definition of pneumonia on hospital mortality rates.
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Design: Cross-sectional study.
Setting: 329 U.S. hospitals.

Patients: Adults hospitalized for pneumonia (as a principal diagnosis or secondary diagnosis
paired with a principal diagnosis of sepsis or respiratory failure) between 2007 and 2010.

Measurements: Proportion of patients with pneumonia coded with a principal diagnosis of
sepsis or respiratory failure and risk-standardized mortality rates excluding versus including a
principal diagnosis of sepsis or respiratory failure.

Results: When the definition of pneumonia was limited to patients with a principal diagnosis of
pneumonia, the risk-standardized mortality rate was significantly better than the mean in 4.3% of
hospitals and significantly worse in 6.4%. When the definition was broadened to include patients
with a principal diagnosis of sepsis or respiratory failure, this rate was better than the mean in
11.9% of hospitals and worse in 22.8% and the outlier status of 28.3% of hospitals changed.
Among hospitals in the highest quintile of proportion of patients coded with a principal diagnosis
of sepsis or respiratory failure, outlier status under the broader definition improved in 7.6% and
worsened in 40.9%. Among those in the lowest quintile, 20.0% improved and none worsened.

Limitation: Only inpatient mortality was studied.

Conclusion: Variation in use of the principal diagnosis of sepsis or respiratory failure may bias
efforts to compare hospital performance regarding pneumonia outcomes.

Primary Funding Source: Agency for Healthcare Research and Quality.

Pneumonia is the most common cause of emergency hospitalization in the United States (1).
As such, it is an appropriate target for quality improvement initiatives and public reporting
of hospital quality. Initial efforts at public reporting focused on processes of care, including
the choice and timing of initial antibiotics, pneumococcal vaccination, and assessment of
oxygenation within 24 hours of admission. However, these measures correlate only weakly
with more important outcomes, such as 30-day mortality (2, 3).

In 2008, the Centers for Medicare & Medicaid Services (CMS) added hospital-level risk-
standardized mortality to its Hospital Compare Web site (4). These rates reflect adjustment
for patient age, sex, and comorbid conditions, and mortality estimates from the
administrative prediction model have been shown to correlate well with mortality as
measured by reviews of clinical records (5). Beginning in 2012, under value-based
purchasing, hospital reimbursement became partly tied to 30-day mortality rates (6).

To estimate hospital 30-day risk-standardized mortality rates, CMS includes only patients
with a principal diagnosis of pneumonia. The principal diagnosis is defined in the Uniform
Hospital Discharge Data Set as “that condition established after study to be chiefly
responsible for occasioning the admission of the patient to the hospital for care” (7). Patients
who are assigned pneumonia as a secondary diagnosis are excluded because, in these cases,
pneumonia may represent a complication of hospitalization rather than the reason for
admission (5).
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However, many patients with pneumonia, especially the sicker ones, may also have sepsis or
respiratory failure, the definitions of which are subject to interpretation. For example, CMS
official coding guidelines recognize 2 or more of the following as indicative of the systemic
inflammatory response syndrome: a temperature more than 101 °F or less than 96.8 °F, heart
rate greater than 90 beats/min, respiratory rate greater than 20 breaths/min, or leukocyte
count greater than 12 x 109 cells/L or less than 4 x 109 cells/L or with greater than 10%
bands. Taken together with a source of infection, such as pneumonia, these signs fulfill the
definition of sepsis (8).

We have previously reported that the recent decrease in the mortality rate of patients
hospitalized with pneumonia may be an artifact of the changing use of these codes, whereby
the sickest patients have, over time, increasingly received a principal diagnosis of sepsis or
respiratory failure. Thus, these patients are not considered in the measure of pneumonia
mortality (9). Just as changes in coding over time could lead to erroneous conclusions about
decreasing mortality rates, variation in coding across hospitals could lead to biased estimates
of relative mortality rates.

We hypothesized that hospitals would vary in their threshold for applying the sepsis and
respiratory failure codes and that those that apply these principal diagnoses more frequently
would seem to have a lower pneumonia mortality rate than similar hospitals that applied the
codes less frequently. On its Hospital Compare Web site and for reimbursement purposes,
CMS does not emphasize the mortality rates of individual hospitals but identifies each
hospital as better, worse, or no different from the national average. We therefore examined
changes in hospital outlier status that would result from inclusion or exclusion of patients
with a secondary diagnosis of pneumonia but a principal diagnosis of sepsis or respiratory
failure in a large and diverse group of U.S. hospitals.

Setting and Participants

We included all hospitals that participated in Premier’s Perspective database between 1 July
2007 and 30 June 2010. Perspective, an administrative database used to measure quality and
resource utilization, has been used extensively for quality of care and comparative
effectiveness research (10, 11). Participating hospitals represent all regions of the United
States and include teaching and nonteaching hospitals of various sizes located in urban or
rural settings. They are generally similar to U.S. hospitals as a whole, although the data set
is weighted more heavily in the South, urban locations, and teaching hospitals. Available
data elements for each patient include sociodemographic information; International
Classification of Diseases, Ninth Revision, Clinical Modification, diagnosis and procedure
codes; and date-stamped charges for all tests and treatments done during hospitalization. The
institutional review board at Baystate Medical Center (Springfield, Massachusetts)
determined that the study did not constitute human subjects research.

We included all patients aged 18 years or older with a diagnosis of pneumonia (principal or
secondary if paired with a principal diagnosis of sepsis or respiratory failure) (Appendix
Table, available at www.annals.org). We excluded patients with pneumonia marked as not
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present on admission. In addition, all patients had to have a chest radiograph and receive
antibiotic therapy within 48 hours of admission. To ensure a stable mortality estimate, we
excluded hospitals with fewer than 100 admissions during the study period.

Our primary outcome was the hospital risk-standardized mortality rate. For each admission,
we identified patient age and sex. To be consistent with the approach used by CMS in
calculating a hospital’s risk-standardized mortality rate, we did not include race, marital
status, or insurance type. CMS also adjusts for preexisting comorbid conditions by using the
hierarchical condition categories. The CMS risk-adjustment model for hierarchical condition
categories does not include comorbid conditions that may represent complications of care
(5). This model requires information about outpatient diagnoses in the previous year, which
is not available in Premier’s Perspective database.

Taking a similar approach, we identified comorbid conditions by using software provided by
the Agency for Healthcare Research and Quality. This model, based on the work of
Elixhauser and colleagues (12), uses International Classification of Diseases, Ninth
Revision, Clinical Modification codes to identify relevant comorbid conditions while
excluding complications or other diagnoses related to the principal diagnosis. Both models
have acceptable C statistics for predicting mortality, although the hierarchical condition
categories model may have better discrimination (13).

Statistical Analysis

We examined associations of patient and hospital characteristics with principal diagnosis
coding (pneumonia vs. sepsis or respiratory failure) by using generalized estimating
equations models with a logit link (SAS PROC GENMOD), accounting for clustering of
patients within hospitals. To see whether severity of illness varied as the proportion of sepsis
or respiratory failure coding increased, we evaluated Spearman correlations of hospital
proportion of patients with a diagnosis of sepsis or respiratory failure with mortality rates, as
well as with rates of early initiation (hospital day 1 or 2) of mechanical ventilation or
vasopressors and admission to the intensive care unit of patients with these principal
diagnoses. To assess for nonlinear correlations, we stratified hospitals above and below the
median proportion.

Following the process that CMS uses to evaluate hospital outcomes (14, 15), we developed
multivariable hierarchical generalized linear models by using SAS PROC GLIMMIX with a
random effect for hospitals to predict each patient’s probability of mortality on the basis of
age, sex, and comorbid conditions (Supplement, available at www.annals.org). We fit 2
models, 1 limited to admissions with pneumonia coded as a principal diagnosis and 1
including all pneumonia admissions. From each model, each hospital’s predicted mortality
rate was computed as that which would be anticipated by using the hospital’s random effect,
given the patient case-mix. The expected mortality rate was computed as that which would
be expected if the same patient mix was treated at an “average” hospital, using the average
hospital effect. For each model, a hospital risk-standardized mortality rate was computed as
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the ratio of predicted to expected mortality standardized by the overall unadjusted mean
mortality rate for all admissions in our model.

Next, we used bootstrap methods to develop a 95% CI estimate of risk-standardized
mortality for each hospital, for admission with a principal diagnosis of pneumonia, and for
all pneumonia admissions. Hospitals were rated as better than average if the interval was
entirely below the overall patient mean mortality and worse than average if the interval was
entirely above the mean. Hospitals with intervals overlapping the mean were rated as no
different than average. Finally, to see the effect of sepsis or respiratory failure coding
practices on reported performance, we identified hospitals whose ratings changed when
cases of sepsis or respiratory failure were included and compared the change in outlier status
across the quintiles of sepsis or respiratory failure coding.

All analyses were done using SAS, version 9.3 (SAS Institute, Cary, North Carolina), and
STATA, release 12 (StataCorp, College Station, Texas).

Role of the Funding Source

Results

This study was funded by the Agency for Healthcare Research and Quality. The funding
agency had no role in the design, conduct, or analysis of this study or in the decision to
submit the manuscript for publication.

We identified 250 907 admissions from 347 hospitals. After we excluded 18 hospitals that
had fewer than 100 cases per hospital, our final data set contained 250 016 admissions. Of
these, 177 514 (71.0%) had a principal diagnosis of pneumonia; the rest had a secondary
diagnosis of pneumonia with a principal diagnosis of respiratory failure (8.7%) or sepsis
(20.3%). The Table shows the patient characteristics.

Across the included hospitals, the proportion of patients with pneumonia who received a
principal diagnosis of sepsis or respiratory failure varied from 0.00 to 0.75 (median, 0.26
[interquartile range {IQR}, 0.18 to 0.34]) (Figure 1). Observed mortality rates for all
patients with pneumonia at individual hospitals ranged from 0.0% to 16.9% (median, 6.8%
[IQR, 4.9% to 8.5%]). The median hospital mortality rate was 3.3% (IQR, 2.5% to 4.4%) for
patients with a principal diagnosis of pneumonia and 16.4% (IQR, 12.2% to 21.0%) for
patients with pneumonia with a principal diagnosis of sepsis or respiratory failure. Figure 2
shows the association of in-hospital mortality rates with the proportion of a hospital’s
patients with pneumonia who received a code of sepsis or respiratory failure stratified at the
median.

As the proportion of patients coded with sepsis or respiratory failure increased, the overall
pneumonia mortality rate initially increased, reflecting that the hospital had more septic
patients. However, among the 50% of hospitals with the highest proportions of sepsis or
respiratory failure, a higher proportion of sepsis or respiratory failure was not associated
with higher mortality (Spearman r=-0.03; £=0.73). In contrast, for these same hospitals a
higher proportion of sepsis or respiratory failure was associated with decreased mortality for
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the subset of patients with a principal diagnosis of pneumonia (Spearman r=-0.15; P=
0.053) and those with a principal diagnosis of sepsis or respiratory failure (Spearman r=
-0.34; P<0.001).

To determine whether this finding was due to a lower threshold to code sepsis or respiratory
failure at hospitals with a higher proportion of cases designated as these diagnoses or
improved quality of care at these institutions, we examined the association of rates of early
use of vasopressors or mechanical ventilation and initial admission to the intensive care unit
among patients with these diagnoses with the proportion of cases coded as these diagnoses
(Figure 3). Both rates tended to decrease with an increasing proportion of sepsis or
respiratory failure coding, suggesting that, at these hospitals, the codes were used more often
among patients who were, on average, less sick on admission.

Figure 4 shows the correlation between hospital risk-standardized mortality rates when the
case definition for pneumonia was limited to those with a principal diagnosis of pneumonia
(x-axis) compared with a definition that included patients with sepsis or respiratory failure
()~axis). When cases of sepsis or respiratory failure were included, the outlier status did not
change in 236 hospitals (71.7% of the total), improved in 32 hospitals, and declined in 61
hospitals.

Figure 5 shows changes in outlier status according to quintile of sepsis or respiratory failure
coding. In the quintile of hospitals with the highest proportion of patients coded with a
principal diagnosis of sepsis or respiratory failure, 7.6% improved outlier status under the
broader definition and 40.9% worsened. In the quintile with the lowest proportion, 20.0%
improved and none worsened.

Discussion

As the U.S. government tries to foster value-based care, CMS reimbursement strategies
increasingly incorporate financial incentives tied to hospital performance. The value-based
purchasing component of the Patient Protection and Affordable Care Act uses 30-day risk-
standardized mortality rates for patients diagnosed with pneumonia as 1 criterion for
rewarding or penalizing hospitals (6). In this study of 329 U.S. hospitals, we found that
when risk-standardized mortality rates for patients with pneumonia were used to evaluate
and compare the outcomes of hospitals, the approach to case definition substantially affected
hospital ratings.

Specifically, we found that whether patients with pneumonia and a principal diagnosis of
sepsis or respiratory failure were included led to a change in the performance ranking of
28.3% of the hospitals studied. The risk-standardized mortality rate tended to increase when
sepsis or respiratory failure was included in a broader definition of pneumonia in hospitals
that assigned these codes to a greater proportion of patients and to decrease in hospitals that
applied the codes to a smaller proportion of cases.

Recently, we reported on the association between temporal trends in the use of sepsis and
respiratory failure codes and pneumonia mortality in the Nationwide Inpatient Sample (9).
We found that, over time, cases with principal diagnoses of sepsis and, to a lesser extent,
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respiratory failure increased, whereas cases with a principal diagnosis of pneumonia
decreased. In essence, the sickest of those patients who historically had been given a
principal diagnosis of pneumonia were increasingly being given a diagnosis of sepsis or
respiratory failure, decreasing the average mortality in the pneumonia group (because the
sickest patients had been removed) and the sepsis or respiratory failure group (because the
newly added patients were less sick than the average patient with sepsis or respiratory
failure). These events gave the false impression that pneumonia outcomes had improved
more than they had.

This study extends those findings by showing that, when the case definition of pneumonia
was restricted to patients with a principal diagnosis of pneumonia, differences in hospital
coding practices (specifically the application of sepsis and respiratory failure codes as the
principal diagnosis) may bias hospital performance measurement efforts, resulting in 28.3%
of hospitals being misclassified. This observation suggests that using a broader case
definition might improve the validity of the public reporting of pneumonia mortality as
currently practiced on Hospital Compare and elsewhere.

Could hospitals that assigned the principal diagnosis of sepsis or respiratory failure to a
higher percentage of patients have been justified because their patients were sicker? This is
unlikely for 2 reasons. If all hospitals used the same coding practices and treated patients in
a similar fashion, as the proportion of diagnoses of sepsis or respiratory failure increased
overall mortality should have increased, reflecting the fact that a larger proportion of the
patients were sicker. At the same time, mortality within the specific diagnoses should have
remained constant.

We observed this pattern among the 50% of hospitals with the lowest proportion of patients
coded with a principal diagnosis of sepsis or respiratory failure. However, among the 50% of
hospitals with the highest proportion of patients coded with these diagnoses, the overall
mortality did not increase as the proportion of patients coded with these diagnoses increased,
whereas the mortality for patients with a principal diagnosis of pneumonia and of sepsis or
respiratory failure actually decreased. This finding suggests that, in these hospitals, patients
that might have received a principal diagnosis of pneumonia elsewhere were instead being
coded with a principal diagnosis of sepsis or respiratory failure and a secondary diagnosis of
pneumonia. This is further supported by the fact that patients with a principal diagnosis of
sepsis or respiratory failure at these hospitals were the least likely to be admitted to an
intensive care unit or receive vasopressors or mechanical ventilation within the first 2
hospital days.

This increase in principal diagnoses of sepsis and respiratory failure is not surprising.
Reimbursement for either diagnosis is substantially higher than that for pneumonia. Because
many patients with pneumonia fit the definition of the systemic inflammatory response
syndrome on the basis of vital signs or laboratory values, hospitals that wish to maximize
reimbursement should use these codes aggressively (16). In addition, national quality
improvement initiatives, such as the Surviving Sepsis Campaign, have raised provider
awareness about sepsis and may have led to changes in documentation.
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One of the goals of measuring risk-standardized mortality is to enable patients and payers to
identify hospitals that are better or worse than average. Our findings suggest that altering the
definition of pneumonia may represent an opportunity to improve discrimination. When we
restricted our analysis to patients with a principal diagnosis of pneumonia, 4.3% of hospitals
were statistically better than the mean and 6.4% were statistically worse.

These rates are similar to the percentage of hospitals considered outliers on the CMS Web
site Hospital Compare, which reports 30-day mortality rates. On this site, 4% of hospitals
are considered better than the national mean and 5% are considered worse. However, when
we included all pneumonia cases, 11.9% were considered statistically better than the mean
and 22.8% were considered statistically worse.

The reasons for this difference may be the larger number of patients when sepsis or
respiratory failure is included and that variation in the quality of care for the sickest patients
may have the greatest effect on mortality. However, it could also be due to the wide variation
in acuity of patients receiving a principal diagnosis of sepsis or respiratory failure. Because
our adjustment method, like that of CMS, did not account for acuity of illness beyond
existing comorbid conditions, it may unfairly penalize hospitals whose patients present with
more severe illness. In fact, a recent study of stroke mortality showed that, without
adjustment for stroke severity, 26% of hospitals could be misclassified with regard to
whether they differed from the mean (17).

Patients with a principal diagnosis of sepsis or respiratory failure are included in the current
specifications manual for CMS process measures of pneumonia quality (for example, the
current specifications manual includes the percentage of patients whose antibiotics were
administered within 6 hours of arrival). This is possible because adherence to process
measures is assessed through manual review of medical records, whereas outcome measures
are calculated using only claims data. In the latter context, including patients with a
secondary diagnosis of pneumonia may inadvertently include those in whom pneumonia
represented a complication of hospitalization rather than the reason for admission. Including
such patients would also probably increase a hospital’s risk-standardized mortality rate
because the outcomes of such patients are generally worse than average. Present-on-
admission codes, which were not available when the current pneumonia measures were
developed, could help to overcome this problem. However, early experience showed only
moderate accuracy of these codes for secondary diagnoses (18). Before such a change could
be implemented on a national level, validation studies would be necessary.

Our study has limitations. First, although we included a large sample of U.S. hospitals, our
results may not reflect nationwide coding practices. Second, we examined only in-hospital
mortality, which others have found does not correlate perfectly with the 30-day mortality
reported on Hospital Compare (19). In fact, use of inpatient mortality introduces its own set
of biases related to variations in length of stay (15). Nevertheless, the coding issues that we
have identified will probably also affect 30-day mortality rates. Third, our method for
estimating risk-standardized mortality rates was not identical to that used by CMS. We did
not have access to diagnoses recorded during prior encounters. Even so, we adjusted for a
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similar number of comorbid conditions and our model performed slightly better than that
used by CMS.

Public profiling of hospital performance represents 1 step toward improving the value of
care delivered to patients. Even if patients do not generally make decisions on the basis of
hospital performance, hospital administrators and boards take the information seriously and
the media may punish outliers (20). Value-based care initiatives may potentiate these effects.

Efforts to broaden the scope of hospital performance measures from the initial set of
measures based on processes to those focused on patient outcomes are laudable, but caution
is required. Misclassification could harm individual hospitals and weaken confidence in
public reporting. Our analysis reveals 1 important way that hospitals could be misclassified.
The solution may be as simple as a change in case definition, but further study is needed to
validate alternative approaches to cohort selection and identify whether other conditions may
be subject to similar biases related to coding practices.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Appendix Table.

ICD-9-CM Codes Used in the Definition of Pneumonia, Sepsis, and Respiratory Failure

ICD-9-CM Code Description

Pneumonia
481 Pneumococcal pneumonia (Streptococcus pneumoniae pneumonia)
482 Pneumonia due to K/ebsiella pneumoniae
482.1 Pneumonia due to Pseudomonas
482.2 Pneumonia due to Haemophilus influenzae
482.3 Pneumonia due to streptococcus unspecified
482.31 Pneumonia due to group A streptococcus
482.32 Pneumonia due to group B streptococcus
482.39 Pneumonia due to other streptococcus
482.4 Pneumonia due to staphylococcus unspecified
482.41 Pneumonia due to Staphylococcus aureus
482.42 Methicillin-resistant pneumonia due to Staphylococcus aureus
482.49 Other staphylococcus pneumonia
482.81 Pneumonia due to anaerobes
482.82 Pneumonia due to Escherichia coli
482.83 Pneumonia due to other gram-negative bacteria
482.84 Pneumonia due to Legionnaires disease
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ICD-9-CM Code
482.89
482.9
483.1
483.8
484.8
485
486
487.0
487.1
487.8
488.0
488.1

Sepsis
038.0
038.10
038.11
038.12
038.19
038.2
038.3
038.40
038.41
038.42
038.43
038.44
038.49
038.8
038.9
785.52
790.7
995.91
995.92

Respiratory failure
518.81
518.82
518.84
799.1

Description

Pneumonia due to other specified bacteria
Bacterial pneumonia unspecified

Pneumonia due to chlamydia

Pneumonia due to other specified organism
Pneumonia with other infectious diseases classified elsewhere
Bronchopneumonia organism unspecified
Pneumonia organism unspecified

Influenza with pneumonia

Influenza with respiratory manifestations
Influenza with other manifestations

Influenza due to identified avian influenza virus

Influenza due to HIN1 influenza virus identified in 2009

Streptococcal septicemia

Staphylococcal septicemia, unspecified
Methicillin-susceptible Staphylococcus aureus septicemia
Methicillin-resistant Staphylococcus aureus septicemia
Other staphylococcal septicemia

Pneumococcal septicemia (Streptococcus pneumoniae septicemia)
Septicemia due to anaerobes

Gram-negative organism unspecified

Haemophilus influenzae

Escherichia coli

Pseudomonas

Serratia

Other

Other specified septicemias

Unspecified septicemia

Septic shock

Bacteremia

Sepsis

Severe sepsis

Acute respiratory failure
Other pulmonary insufficiency, not elsewhere classified
Acute and chronic respiratory failure

Respiratory arrest

ICD-9-CM = International Classification of Diseases, Ninth Revision, Clinical Modification.
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Context

Hospital risk-standardized mortality rates for pneumonia are publicly reported but
exclude more severe cases of pneumonia, which are coded as sepsis or respiratory failure
with pneumonia as a secondary diagnosis.

Contribution

A sample of U.S. hospitals varied widely in the proportion of all pneumonia cases coded
as sepsis or respiratory failure with a secondary diagnosis of pneumonia, even after
adjustment for indicators of disease severity.

Caution
Sampled hospitals may not be fully representative of all U.S. hospitals.
Implication

Variation among hospitals in risk-standardized rates of mortality from pneumonia may be
related to variation in coding practices rather than the quality of care delivered.

Ann Intern Med. Author manuscript; available in PMC 2020 January 07.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Rothberg et al.

60 —

50

N
o
|

Hospitals, n
w
o
1

)
(@]
|

10—

Page 14

[ e——r————

0.000.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75
Hospital Proportion of Patients With Pneumonia
and a Principal Diagnosis of Sepsis/Respiratory Failure

Figure 1. Variation in hospital rate of coding a principal diagnosis of sepsigrespiratory failure
among patients with pneumonia.
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Figure 2. Hospital pneumonia mortality rates and proportion of pneumonia cases with a

principal diagnosis of sepsis/respiratory failure.
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Hospitals are divided into 2 equal groups at the median proportion of sepsis/respiratory

failure cases.
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Spearman correlation coefficient, -0.17; P = 0.002.

X % x

T T T
0.0 0.2 0.4 0.6 0.8

Hospital Proportion of Patients With Pneumonia
With a Principal Diagnosis of Sepsis/Respiratory Failure

Figure 3. Early admission to the ICU or treatment with invasive mechanical ventilation or
vasopressor s among patients with pneumonia and a principal diagnosis of sepsis/respiratory

failure.
ICU = intensive care unit.

Ann Intern Med. Author manuscript; available in PMC 2020 January 07.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Rothberg et al.

Page 17

@ Declined
@ Unchanged
% Improved

Risk-Standardized Mortality Rate
Including Patients With Sepsis/Respiratory Failure, %

T T T T T T T T
1 2 3 4 5 6 7 8

Risk-Standardized Mortality Rate
Excluding Patients With Sepsis/Respiratory Failure, %

Figure 4. Risk-standar dized mortality ratesfor each hospital including or excluding patients
with a principal diagnosis of sepsigrespiratory failure.

The vertical line represents the mean risk-standardized mortality rate excluding sepsis/
respiratory failure. The horizontal line represents the mean risk-standardized mortality rate
including sepsis/respiratory failure. Including patients with sepsis/respiratory failure causes

a hospital’s outlier status to improve, worsen, or remain the same.
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Figure 5. Number of hospitals whose performance improved, remained the same, or declined
when sepsis/respiratory failure cases were included in the definition of pneumonia.
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