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Methodology
Watson Health 15 Top Health Systems is a
quantitative study that annually identifies 15
US health systems with the highest overall
achievement on a balanced scorecard.

The health system scorecard is based on the 100
Top Hospitals® national balanced scorecard
methodologies and focuses on four performance
domains: inpatient outcomes, extended outcomes,
operational efficiency, and patient experience.
This 2020 health systems study includes ten
measures that provide an objective comparison of
health system performance using publicly available
data. The health systems with the highest
achievement are those with the highest ranking on a
composite score based on these ten measures.
To analyze health system performance, we include
data for short-term, acute care, nonfederal US
hospitals, as well as cardiac, orthopedic, women’s,
and critical access hospitals (CAHs) that are
members of the health systems.
The main steps we take in selecting the top 15 health
systems are:
• Building the database of health systems, including
special selection and exclusion criteria
• Identifying which hospitals are members of health
systems

• Aggregating the patient-level and hospital-level
data from member hospitals and calculating a set
of performance measures at the system level
• Classifying health systems into comparison groups
based on total operating expense
• Ranking systems on each of the performance
measures by comparison group
• Determining the 15 top performers (five in each
comparison group) from the health systems’ overall
rankings, based on their aggregate performance
(sum of individual weighted measure ranks)
The following section is intended to be an overview
of these steps. To request more detailed information
on any of the study methodologies outlined here,
email us at 100tophospitals@us.ibm.com or call
800-525-9083.
Building the database of hospitals
Like all the 100 Top Hospitals studies, the 15 Top
Health Systems study uses only publicly available
data. The data for this study primarily came from:
• Medicare Provider Analysis and Review (MEDPAR)
data set*
• Centers for Medicare & Medicaid Services (CMS)
Hospital Compare data set*
We use MEDPAR patient-level demographic,
diagnosis, and procedure information to calculate
mortality, complications, and length of stay (LOS) by
aggregating member hospital data to the health
system level. The MEDPAR data set contains

* The MEDPAR data years quoted in 100 Top Hospitals research are based on an FFY, a year that begins on October 1 of each calendar year and ends on
September 30 of the following calendar year. FFYs are identified by the year in which they end (for example, FFY 2017 begins October 1, 2016, and ends
September 30, 2017). Data for all CMS Hospital Compare measures is provided in calendar years, except for the influenza immunization and the 30-day
rates. CMS publishes the 30-day mortality rates as three-year combined data values. We label these data points based on the end date of each data set. For
example, July 1, 2014- June 30, 2017, is named “2017.” The 30-day hospital-wide measure is based on one year of data, starting July 1 and ending June
30. The influenza immunization measure is reported for a 6-month time period, October 1 through March 31. This is based on the peak time for influenza
occurrences and therefore when immunizations should be given.
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information on the approximately 15 million Medicare
patients discharged annually from US acute care
hospitals. In this year’s study, we used the most
recent two federal fiscal years (FFYs) of MEDPAR data
available, which included Medicare Advantage health
maintenance organization encounters. The 100 Top
Hospitals program has used the MEDPAR database
for many years. We believe it to be an accurate and
reliable source for the types of high-level analyses
performed in this study.
We used the CMS Hospital Compare data set
published in the third quarter of 2019 for healthcareassociated infection (HAI) measures, 30-day
mortality rates, 30-day hospital-wide readmission
rates, and Hospital Consumer Assessment of
Healthcare Providers and Systems (HCAHPS) patient
perception-of-care data. Influenza immunization
rates were obtained from the second quarter of 2019
CMS Hospital Compare release. The Medicare
spending per beneficiary (MSPB) measure was
obtained from the January 2020 Hospital Compare
release. 26
We also used the most current year of Medicare cost
reports, published in the federal Hospital Cost Report
Information System (HCRIS) third-quarter 2019 data
set, to create our proprietary database for
determining system membership based on “home
office” or “related organization” relationships
reported by hospitals. The cost reports were also
used to aggregate member hospital total operating
expense to the system level. This data was used to
classify health systems into three comparison groups.

Risk- and severity-adjustment models
The IBM Watson Health™ proprietary risk- and
severity-adjustment models for inpatient mortality,
complications, and LOS have been recalibrated for
this study release using FFY 2015 data available in
the all-payer Watson Health Projected Inpatient
Database (PIDB). The PIDB is one of the largest US
inpatient, all-payer databases of its kind, its kind,
containing approximately 23 million inpatient
discharges annually, obtained from approximately
5,000 hospitals, which comprise more than 65% of
the nonfederal US market. Watson Health risk- and
severity-adjustment models take advantage of
available present-on-admission (POA) coding that is
reported in all-payer data. Only patient conditions
that are present on admission are used to determine
the probability of death, complications, or the
expected LOS.
The recalibrated models were used in producing the
risk-adjusted inpatient mortality and complications
indexes, based on the two most recent years of
MEDPAR data. The severity-adjusted LOS was
produced based on the current year of MEDPAR data.
Table 9. Time Periods
References in text

Time Periods

Federal fiscal years (FFY)

Oct - Sept

Study year

2020

Current data year (MEDPAR)
Current data year (Medicare Cost
Reports)
Two most current/recent years of
data (MEDPAR / Medicare Cost
Reports)
Trend data years (MEDPAR)
Trend data years (Medicare Cost
Reports)
PIDB data used in risk model
development

FFY 2018
Year ending in 2018
2017 and 2018
FFY 2013 - 2018
Years ending in 2014 2018
FFY 2015
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Present-on-admission coding adjustments

Hospital exclusions

From 2010 through 2018, we have observed a
significant rise in the number of principal diagnosis
and secondary diagnosis codes that do not have a
valid POA indicator code in the MEDPAR data files.
Since 2011, an invalid code of “0” has been
appearing. This phenomenon has led to an artificial
rise in the number of complications that appear to be
occurring during the hospital stay. See Appendix C for
details.

After building the database, we exclude hospitals
that would have skewed study results. Excluded from
the study were:

To correct for this bias, we adjusted MEDPAR record
processing through our mortality and complications
risk models, and LOS severity-adjustment model, as
follows:
1. Original, valid (Y, N, U, W, or 1) POA codes
assigned to diagnoses were retained
2. Where a POA code of “0” appeared, we took the
next four steps:
•

We treated all diagnosis codes on the CMS
exempt list as “exempt,” regardless of POA
coding

•

We treated all principal diagnoses as
“present on admission”

•

We treated secondary diagnoses where the
POA code “Y” or “W” appeared more than
50% of the time in Watson Health’s allpayer database, as “present on admission”

•

All others were treated as “not present”

• Certain specialty hospitals (children’s, psychiatric,
substance abuse, rehabilitation, cancer, and longterm acute care)
• Federally owned hospitals
• Hospitals not located within the 50 states (such as
those in Puerto Rico, Guam, and the US Virgin
Islands)
• Hospitals with Medicare average LOS longer than
30 days in the current data year
• Hospitals with no reported Medicare patient deaths
in the current data year
• Hospitals that had fewer than 60% of patient
records with valid POA codes
Cardiac, orthopedic, women’s hospitals, and CAHs
are included in the study, if they are not excluded for
any other criteria listed above .
In addition, specific patient records were also
excluded:
• Patients who were discharged to another shortterm facility (this is done to avoid double-counting)
• Patients who were not at least 65 years old
• Rehabilitation, psychiatric, and substance abuse
patients
• Patients with stays shorter than one day
After all exclusions were applied, 2,492 individual
hospitals were included in the 2020 study.
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Health system exclusions
Health systems are excluded if:
• One or more required measures are missing*
• Fewer than 50% of member hospitals have valid
POA coding
• Fewer than 50% of member hospitals have valid
data for any one or more required measures
After all system exclusions were applied, 332
individual health systems were included in the
2020 study.
NOTE: CMS does not publish MSPB measures for
Maryland hospitals due to a separate payment
agreement. For this reason, we substituted the
comparison group median, and winner-excluded
Maryland health systems that had no reported MSPB
measure to allow Maryland health systems to remain
in the study. If a Maryland health system included
hospitals in other states, we winner- excluded them
when more than 50% of their member hospitals had
no reported MSPB measure.
Identifying health systems
To be included in the study, a health system must
have at least two short-term, general, acute care
hospitals with separate Medicare provider

identification numbers. The minimum of two
hospitals must be met after hospital exclusions have
been applied. In addition, we also include any
cardiac, orthopedic, women’s hospitals, and CAHs
that passed the hospital exclusion rules cited on the
previous page. We primarily identify the “parent”
system by finding the “home office” or “related
organization”, as reported on the hospitals’ current
Medicare cost report.
We identify health systems that have subsystems
with their own reported home offices or related
organization relationships or are clearly identified as
a subsystem on their websites. Both the parent
system and any identified subsystems are treated as
“health systems” for purposes of this study and are
independently profiled. Hospitals that belong to a
parent health system and a subsystem are included
in both for analysis of system performance.
To analyze health system performance, we aggregate
data from all of a system’s included hospitals. In the
methodology summary tables in this section, we
provide specific details about the calculations used
for each performance measure and how these
measures are aggregated to determine system
performance.
After all exclusions were applied and parent systems
identified, the final study group included 332 health
systems with the profiles outlined in Table 10.

Table 10: 2020 Health Systems Study Group
System Category
Winning Systems
Nonwinning Systems
Total Systems

Member
Systems Hospitals
15
117
317
2,872
332
2,989

Medicare Patient
Discharges FFY 2018
397,039
12,493,259
12,890,298

Average Hospitals Average Discharges
per System
per System
7.8
26,469
9.1
39,411
9.0
38,826

* For composite measures (HAI, 30-day mortality), the exclusion is applied ONLY if all individual measures comprising the composite are missing.
- For HAI, different numbers of individual measures were required depending on the comparison group (5 for large and medium systems; 3 for small
systems). A system not meeting the minimum was excluded. See Appendix C for details.
- In systems where one or more individual 30-day mortality rates were missing, BUT NOT ALL, we calculated a median value for each, by comparison
group, and substituted the median for the missing value.
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Classifying health systems into
comparison groups
Health system comparison groups
We refine the analysis of health systems by dividing
them into three comparison groups based on a
number of elements: total operating expense of
member hospitals, number of states member
hospitals reside and number of short-term, general,
acute care hospitals that make up the system. This is
done to develop more action-driving benchmarks for
like systems. For this study, the three com groups we
used are listed in Table 11.
Table 11: Health System Comparison Groups, Defined
Health
System
Comparison
Group

Criteria

Number of Number
Systems in
of
Study
Winners

>=$2.5B tot op exp OR
>=1.5B & >= 3 states OR
>= 1.5B & >= 5 STGAC

126

5

Medium

>=$800M tot op exp &
>=5 STGAC OR
>=$1B tot oper exp

93

5

Small

Does not meet large or
medium system criteria

113

5

332

15

Large

Total
Systems

Scoring health systems on weighted
performance measures
Evolution of performance measures
We use a balanced scorecard approach, based on
public data, to select the measures we believe to be
most useful for boards, CEOs, and other leaders in
the current health system operating environment.
In addition, we continually review trends in the
healthcare market, to identify the need for, and
availability of, new performance measurement
approaches. We welcome feedback from hospital and
system executives on the usefulness of our measures
and our approach.

As the healthcare industry has changed, our methods
have evolved. Our current measures are centered on
five main components of system performance:
inpatient outcomes, process of care, extended
outcomes, operational efficiency, and patient
experience. Measures of financial performance are
also included for information only, as not all health
systems have publicly reported, audited financial
statements.
The ten measures included in this study, by
performance domain, are:
Inpatient outcomes
1. Risk-adjusted inpatient mortality index
2. Risk-adjusted complications index
3. Mean HAI index
Process of care
4. Influenza immunization rate
Extended outcomes
5. Mean 30-day risk-adjusted mortality rate
(includes acute myocardial infarction [AMI], heart
failure [HF], pneumonia, chronic obstructive
pulmonary disease [COPD],and stroke)
6.

30-day risk-adjusted all-cause hospital-wide
readmission rate

Operational efficiency
7. Severity-adjusted average LOS
8. Mean emergency department (ED) throughput
(wait time minutes)
9. MSPB index
Patient experience
10. HCAHPS top box percent (overall hospital
performance)
The data sources for these measures are listed in
Table 12.
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Table 12: Measure Data Sources and Time Periods
Performance Measure

Current Performance (15 Top
Health Systems award
selection)

Five-Year Trend Performance

Risk-Adjusted Inpatient Mortality Index

MEDPAR Federal Fiscal Year (FFY)
2017 and 2018*

MEDPAR Federal Fiscal Year (FFY)
2013-2018*

Risk-Adjusted Complications Index

MEDPAR FFY 2017 and 2018*

MEDPAR FFY 2013-2018*

Mean Healthcare-Associated Infection Index

CMS Hospital Compare Calendar
Year (CY) 2018

CMS Hospital Compare CY 2014-2018

Severity-Adjusted Average Length of Stay

MEDPAR FFY 2018

MEDPAR FFY 2014-2018

Mean Emergency Department Throughput Measure

CMS Hospital Compare CY 2018

CMS Hospital Compare CY 2014-2018

Medicare Spend per Beneficiary Index

CMS Hospital Compare CY 2018

CMS Hospital Compare 2014-2018

HCAHPS Top Box Percent (Overall Hospital Rating)

CMS Hospital Compare CY 2018

CMS Hospital Compare CY 2014-2018

Influenza Immunization
Mean 30-Day Mortality Rate (AMI, Heart Failure,
Pneumonia COPD, Stroke)
30-Day Hospital-Wide Readmission Rate

CMS Hospital Compare: 6-month data
CMS Hospital Compare Oct 1, 2017sets ending Mar 31 in 2014, 2015,
Mar 31, 2018
2016, 2017, 2018
CMS Hospital Compare: Three-year
CMS Hospital Compare Jul 1, 2015datasets ending Jun 30 in 2014, 2015,
Jun 30, 2018
2016, 2017, 2018
CMS Hospital Compare: One-year data
CMS Hospital Compare Jul 1, 2017sets ending Jun 30 in 2014, 2015,
Jun 30, 2018
2016, 2017, 2018

*Two years of data are combined for each study year data point.

Following is the rationale for the selection of our
balanced scorecard domains and the measures
used for each.
Inpatient outcomes
Our measures of inpatient outcomes include three
measures: risk-adjusted mortality index, riskadjusted complications index, and mean HAI
index. These measures show us how the system is
performing on what we consider to be the most
basic and essential care standards (survival, errorfree care, and infection prevention) while treating
patients in their hospitals.
Process of care
We have added a process of care measure this
year, influenza immunization rate, which tracks the
percentage of patients 6 months and older who
received an influenza vaccination prior to

discharge, if indicated. This preventive care and
screening process is recommended by the CDC as
immunization for influenza has shown to reduce
illnesses, deaths and ultimately inpatient
hospitalizations. A higher percentage means better
compliance by the hospital and health system.
Extended outcomes
The extended outcomes measures (30-day
mortality rates for AMI, HF, pneumonia, COPD, and
stroke patients; and 30-day all-cause hospitalwide readmission rates) help us understand how
the system’s patients are faring over a longer
period.27 These measures are part of the CMS
Hospital Value-Based Purchasing Program and are
widely reported on in the industry. Hospitals with
lower values appear to be providing or
coordinating the care continuum with better
medium-term results for these conditions.
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As systems become more interested in contracting
for population health management, we believe that
understanding outcomes beyond the walls of the
acute care setting is imperative. We are committed to
adding new metrics that assess performance along
the continuum of care as they become publicly
available.
Efficiency
The efficiency domain includes severity-adjusted
average LOS, the mean ED throughput measure, and
the MSPB index. Average LOS serves as a proxy for
clinical efficiency in an inpatient setting, while the ED
throughput measures focus on process efficiency in
one of the most important access points to hospital
care.
Average LOS is adjusted to increase the validity of
comparisons across the hospital industry. We use a
Watson Health proprietary severity-adjustment
model to determine expected LOS at the patient
level. Patient-level observed and expected LOS
values are used to calculate the system-level,
severity-adjusted, average LOS.
For ED throughput, we use the mean of the reported
median minutes for two critical processes: median
time from ED arrival to ED departure for admitted
patients, and median time from ED arrival to ED
departure for non-admitted patients.

Patient experience
We believe that a measure of patient perception of
care (the patient “experience”) is crucial to the
balanced scorecard concept. Understanding how
patients perceive the care a hospital provides, and
how that perception compares with perceptions of
patients in peer hospitals, is an important step a
hospital can take in pursuing performance
excellence. For this reason, we use the top box
answer in CMS Hospital Compare data set as the
measure’s value. The top-box is defined as the
percent of patients who gave their hospital a rating
of 9 or 10 on a scale of 0 to 10, where 10 is the
highest rating. We use the overall rating question
only, as the ranked metric.
A comprehensive, balanced view
Through the combined measures described in this
section, we hope to provide a balanced picture of
overall health system performance, which can
reflect leadership’s ability to consistently improve
their organizations over time and sustain high
performance, once achieved. Full details about
each of these measures are included on the
following pages.

The MSPB index is used as a proxy for continuum-ofcare cost performance. This measure, as defined and
calculated by CMS, is the ratio of Medicare spending
per beneficiary treated in a specific hospital and the
median Medicare spending per beneficiary nationally.
It includes Medicare Part A and Part B payments
three days prior to the hospital stay, during the stay,
and 30 days post-discharge. We believe this indicator
can be a beginning point for understanding hospital
and local area cost performance relative to hospital
peer markets.
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Risk-adjusted inpatient mortality index
Favorable
values are

Why we include this element

Calculation

Comments

Patient survival is a universally accepted
measure of hospital quality. The lower
the mortality index, the greater the
survival of the patients in the hospital,
considering what would be expected
based on patient characteristics. While
all hospitals have patient deaths, this
measure can show where deaths did not
occur but were expected, or the reverse,
given the patient’s condition.

We calculate a mortality index value
based on the aggregate number of actual
in-hospital deaths for all member
hospitals in each system, divided by the
number of normalized expected deaths,
given the risk of death for each patient.
Expected deaths are derived by
processing MEDPAR patient record data
through our proprietary mortality risk
model, which is designed to predict the
likelihood of a patient’s death based on
patient- level characteristics (age, sex,
presence of complicating diagnoses, and
other characteristics). We normalize the
expected values using the observed-toexpected ratio for in-study health
systems, by comparison group.

We rank systems, by comparison group, Lower
on the difference between observed and
expected deaths, expressed in
normalized standard deviation units (zscore). Health systems with the fewest
deaths, relative to the number expected,
after accounting for standard binomial
variability, receive the most favorable
scores. We use two years of MEDPAR
data to reduce the influence of chance
fluctuation.
We report the system-level ratio of
observed to normalized expected
(Inpatient Mortality Index).

Systems with observed values
statistically worse than expected (99percent confidence), and whose values
The mortality risk model takes into
are above the high trim point (75th
account Present on Admission coding
percentile of statistical outliers), are not
(POA) in determining expected deaths.
Palliative care patients (Z515/V66.7) are eligible to be named benchmark health
systems
included in the risk model. Do not
resuscitate (DNR) patients (Z66/V49.86)
coded as ‘present on admission’ are
excluded. Post-discharge deaths are
excluded. For more information, see
Appendix C.
The reference value for this index is 1.00;
a value of 1.15 indicates 15 percent
more deaths occurred than were
predicted, and a value of 0.85 indicates
15 percent fewer deaths than predicted.
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Risk-adjusted complications index
Why we include this element

Calculation

Comments

Keeping patients free from
potentially avoidable complications is
an important goal for all healthcare
providers. A lower complications
index indicates fewer patients with
complications, considering what
would be expected based on patient
characteristics. Like the mortality
index, this measure can show where
complications did not occur but were
expected, or the reverse, given the
patient’s condition.

We calculate a complications index
value based on the aggregate
number of cases with observed
complications for all member
hospitals in each system, divided by
the number of normalized expected
complications, given the risk of
complications for each patient.
Expected complications are derived
by processing MEDPAR patient
record data through our proprietary
complications risk model, which is
designed to predict the likelihood of
complications during
hospitalization This model accounts
for patient-level characteristics
(age, sex, principal diagnosis,
comorbid conditions, and other
characteristics). We normalize the
expected values using the
observed-to-expected ratio for instudy health systems, by
comparison group. Complications
rates are calculated from normative
data for two patient risk groups:
medical and surgical.

We rank systems on the difference
between the observed and expected
number of patients with complications,
expressed in normalized standard
deviation units (z-score).We use two
years of MEDPAR data to reduce the
influence of chance fluctuation.

Favorable
values are
Lower

We report the system-level ratio of
observed to normalized expected
(Complications Index).
The MEDPAR data set includes both
Medicare Fee-for-Service claims and
Medicare Advantage (HMO) encounter
records.
Systems with observed values
statistically worse than expected (99percent confidence), and whose values
are above the high trim point (75th
percentile of statistical outliers), are not
eligible to be named benchmark health
systems.

POA coding is used in the risk
model to identify pre-existing
conditions for accurate
assessment of patient severity and
to distinguish from complications
occurring during hospitalization.
For more details, see Appendix C.
The reference value for this index is
1.00; a value of 1.15 indicates 15
percent more complications occurred
than were predicted, and a value of
0.85 indicates 15 percent fewer
complications than predicted.
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Mean healthcare-associated infection index
Why we include this element

Calculation

Comments

Because there is a public interest in
tracking and preventing healthcareassociated infections (HAIs), we now
use the HAI data reported by CMS to
analyze hospital performance and
provide national benchmarks in this
area.

Measure data was obtained from the
CMS Hospital Compare data set.
Hospitals complete the required
surveillance and report HAI
occurrences, and the count of patient
days or procedures associated with
each HAI metric, through the US
Centers for Disease Control and
Prevention's National Healthcare Safety
Network (NHSN), which in turn reports
data to CMS.

We rank systems using the mean
composite HAI index, by comparison
group.

Favorable
values are
Lower

The mean composite HAI index is also
used in reporting.
See Appendix C for details on HAIs
included in each comparison group.
The CMS Hospital Compare HAI data
set includes hospital-reported HAIs
for all inpatients.

To calculate a standardized infection
ratio (SIR) for reporting HAI
incidence, expected values are
developed by the NHSN using
probability models constructed from
NHSN baseline data, which
represents a standard population. We
sum member hospitals’ observed and
expected values to calculate the
system level index for each HAI.
The ranked and reported measure value
is a composite HAI SIR. We calculate an
unweighted mean of the aggregated
observed and expected values for the
included HAIs.

Influenza immunization
Favorable
Values are

Why We Include This Element

Calculation

Comment

To be truly balanced, a scorecard must
include various measures of quality.
Timely and effective care, as well as
preventive care metrics, are a widely
accepted method for measuring patient
care quality. This process of care
measure, influenza immunization, reflect
the percentage of eligible patients who
received the expected standard of a
patient care.

Immunization for influenza protocol
values are from CMS Hospital Compare.
The data set covers a time period of
October through March of the current year
of data, peak times for influenza activity.
The measure value reflects the
percentage of patients aged 6 months and
older who received an influenza
immunization, if indicated. Reported
values with patient counts less than or
equal to 25, or with relative standard error
values greater than or equal to 0.30 are
considered statistically unreliable and not
included.

We rank systems, by comparison group, by Higher
the system-level immunization percent.
The system-level influenza immunization
percent is also the reported value.

CMS reports the percentage of eligible
patients who received the measure, as
well as the eligible patient count. We
calculate an aggregate measure percent
for each system. This is done by
multiplying the system member hospital
eligible patient count by the reported
percent who received it. The result is the
recipient count for each member hospital.
We sum the recipient patient counts and
divide by the sum of eligible patients for
member hospitals of each system. This
value is multiplied by 100 to produce the
system-level measure percent.
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Mean 30-day risk-adjusted mortality rate (AMI, HF, pneumonia, COPD, and stroke patients)
Why we include this element

Calculation

Comments

30-day mortality rates are a widely
accepted measure of the
effectiveness of hospital care. They
allow us to look beyond immediate
inpatient outcomes and understand
how the care the hospital provided to
inpatients with these particular
conditions may have contributed to
their longer-term survival.

Data is from the CMS Hospital Compare
data set. CMS calculates a 30-day
mortality rate for each patient condition
using three years of MEDPAR data,
combined. We aggregate these data to
produce a rate for each 30-day measure
for each system. This is done by
multiplying the hospital- level reported
patient count (eligible patients) by the
reported hospital rate to determine the
number of patients who died within 30
days of admission. We sum the
calculated deaths and divide by the sum
of eligible patients for member hospitals
of each system. This value is multiplied by
100 to produce the system-level 30-day
mortality rate for each measure,
expressed as a percent. CMS does not
calculate rates for hospitals where the
number of cases is too small (less than
25). In these cases, we substitute the
comparison group-specific median rate
for the affected 30-day mortality
measure.

We rank systems by comparison group,
based on the mean rate for included 30day mortality measures (AMI, heart
failure, pneumonia, COPD and stroke).

In addition, tracking these measures
may help hospitals identify patients at
risk for post-discharge problems and
target improvements in discharge
planning and after-care processes.
Hospitals that score well may be better
prepared for a pay-for- performance
structure.

Favorable
values are
Lower

CMS Hospital Compare data for 30-day
mortality is based on Medicare Fee-forService claims only.

We calculate the arithmetic mean of
the system-level included 30-day
mortality rates (AMI, heart failure,
pneumonia, COPD, stroke) to produce
the ranked composite measure.

29

30-day risk-adjusted hospital-wide readmission rate
Why we include this element

Calculation

Comments

30-day readmission rates are a widely
accepted measure of the effectiveness
of hospital care. They allow us to
understand how the care the hospital
provided to inpatients with these
particular conditions may have
contributed to issues with their postdischarge medical stability and
recovery. Because these measures are
part of the CMS value-based purchasing
program, they are now being watched
closely in the industry. Tracking these
measures may help hospitals identify
patients at risk for post-discharge
problems if discharged too soon, as well
as target improvements in discharge
planning and after-care processes.

Data is from the CMS Hospital Compare
data set. CMS calculates a 30-day
hospital-wide readmission rate using
one year of MEDPAR data. We aggregate
member hospital data to produce a rate
for each system. This is done by
multiplying the hospital-level reported
patient count (eligible patients) by the
reported hospital rate to determine the
number of patients who were
readmitted within 30 days of discharge.
We sum the calculated readmissions
and divide by the sum of eligible
patients for member hospitals of each
system. This value is multiplied by 100
to produce the system-level 30- day
hospital-wide readmission rate,
expressed as a percent.

We rank systems by comparison
group, based on their rate.

Hospitals that score well may be better
prepared for a pay-for-performance
structure.

Favorable
values are
Lower

The CMS Hospital Compare data for
30-day readmissions is based on
Medicare Fee-for-Service claims only.

CMS does not calculate rates for
hospitals where the number of cases
is too small (less than 25).

Severity-adjusted length of stay
Why we include this element

Calculation

Comments

A lower severity-adjusted average
length of stay (LOS) generally indicates
more efficient consumption of hospital
resources and reduced risk to patients.

We calculate a length of stay (LOS)
index value for each health system
by dividing the sum of the actual
LOS of member hospitals by the
sum of the normalized expected
LOS for thehospitals in the system.
Expected LOS adjusts for difference
in severity of illness using a linear
regression model. We normalize the
expected values using the
observed-to-expected ratio for instudy health systems, by
comparison group. The LOS risk
model takes into account POA
coding in determining expected
length of stay.

We rank systems on their severityadjusted average LOS.

Favorable
values are
Lower

The MEDPAR data set includes both
Medicare Fee-for-Service claims and
Medicare Advantage (HMO) encounter
records.

We convert the LOS index into days by
multiplying each system’s LOS index by
the grand mean LOS for all in-study
health systems. We calculate grand
mean LOS by summing in-study health
systems’ LOS and dividing that by the
number of health systems.
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Mean emergency department throughput measure
Why we include this element

Calculation

Comments

The hospital emergency department
(ED) is an important access point to
healthcare for many people. A key factor
in evaluating ED performance is process
'throughput', which is a measurement of
the timeliness with which patients
receive treatment and either are
admitted or discharged. Timely ED
processes impact both care quality and
the quality of the patient experience.

Data is from the CMS Hospital
Compare data set. CMS reports the
median minutes for each throughput
measure. We include two of the
available ED measures in calculating
an unweighted system aggregate
measure. For each ED measure, we
sum the median minutes for system
member hospitals and divide by the
number of member hospitals to
produce the system-level minutes for
each measure. We calculate the
arithmetic mean of the two included
ED measures to produce the ranked
composite ED measure.

We rank systems on the mean ED
throughput measure in minutes. We
include two measures that define
important ED processes: median time
from ED arrival to ED departure for
admitted patients, and median time
from ED arrival to ED departure for
non-admitted patients.

Favorable
values are
Lower

Medicare spend per beneficiary index
Why we include this element

Calculation

Comment

Medicare spend per beneficiary helps
to determine how efficiently a hospital
coordinates the care for its patients
across a continuum of care sites.
Lower values indicate lower costs
relative to national medians and thus
greater efficiency.

Data is from the CMS Hospital Compare
data set. CMS calculates the cost of care
for each admitted patient, including
Medicare Part A and Part B costs. CMS
aggregates costs associated with the
index admission from 3 days
preadmission, through inpatient stay, and
30 days post admission. This cost is
divided by the median national cost. CMS
applies both numerator and denominator
adjustments.

We rank health systems on the
weighted average Medicare spend per
beneficiary index.

Favorable
values are
-

CMS calculates the cost of care for each
admitted patient including both
Medicare Part A and Part B costs.

We calculate the system-level measure
by weighting each member hospital index
by the hospital's MEDPAR discharges for
the most current year in the study. We
sum the weighted values and divide by
the sum of the MEDPAR discharges of all
member hospitals. This produces a
weighted average MSPB index for each
system.
An index value above 1.0 means higherthan-national median cost per
beneficiary. An index value below 1.0
means lower- than-national median cost
per beneficiary.
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HCAHPS top-box percent (overall hospital rating)
Why we include this element

Calculation

Comment

We believe that including a measure of
patient assessment/perception of care is
crucial to the balanced scorecard concept.
How patients perceive the care a hospital
provides has a direct effect on its ability to
remain competitive in the marketplace.

Data is from CMS Hospital Compare data
set. We use the data published by CMS for
the HCAHPS survey instrument question,
“How do patients rate the hospital
overall?” to score hospitals. Patient
responses fall into three categories, and
the number of patients in each category is
reported as a percent by CMS.

We rank systems based on the top-box
answer for the overall hospital rating
question, by comparison group.

• Patients who gave a rating of 6 or lower
• Patients who gave a rating of 7 or 8

Favorable
values are
Higher

Rates for all other questions are
calculated and reported for information
only.
HCAHPS data are survey data, based on
either a sample of hospital inpatients or
all inpatients. The data set contains the
question scoring of survey respondents.

• Patients who gave a rating of 9 or 10
We use the “top box” HCAHPS answer to
measure hospital performance; the percent
of patients choosing a rating of 9 or 10.
To calculate the HCAHPS rate for each
system, member hospitals’ percent
value from each HCAHPS measure top
box answer is aggregated to the system
level. This is done by calculating the
number of eligible patients who
answered in the top box and dividing by
the sum of the survey count for each
system. Multiplying this value by 100
gives us the percent of patients who
answered in the top box at the system
level.
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Determining the 15 Top Health Systems

Winner exclusions

Ranking
We rank health systems based on their performance
on each of the included measures relative to the
other in-study systems, by comparison group. We
sum the ranks, giving all measures equal weight, and
re-rank overall to arrive at a final rank for the system.
The top five health systems with the best final rank in
each of the three comparison groups are selected as
the winners (15 total winners). The ranked
performance measures are listed in Table 13.

Table 13: Ranked Performance Measures and Weights
Ranked Measure

Weight in Overall
Ranking

Risk-Adjusted Inpatient Mortality

1

Risk-Adjusted Complications

1

Mean Healthcare-Associated Infections

1

Influenza Immunization

1

Mean 30-Day Mortality Rate

1

30-Day Hosp-Wide Readmission Rate

1

Severity-Adjusted Average Length of Stay

1

Mean Emergency Department Throughput

1

Medicare Spend per Beneficiary Index

1

HCAHPS Top Box (Overall Rating Question)

1

For mortality and complications, which have
observed and expected values, we identify systems
with performance that is statistically worse than
expected. Systems with performance that is worse
than expected are excluded from consideration when
selecting the study winners. This is done because we
do not want systems that have poor clinical
outcomes to be declared winners.
A system is winner-excluded if both of the following
conditions apply :
1. Observed value is higher than expected and the
difference is statistically significant, with 99%
confidence.
2. We calculate the 75th percentile index value for
mortality and complications, including data only
for systems that meet condition number 1 above.
These values are used as the high trim points for
those health systems. Systems with mortality or
complications index values above the respective
trim points are winner-excluded.
3. If MSPB is missing, the system is winner
excluded.
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Measure of “systemness”:
The performance-weighted alignment score
For several years, we have reported a performanceweighted alignment score that measures whether a
system is consistently delivering top performance in
each community served. It can bring focus to
leadership goal-setting and contribute to the
development of a system brand that represents
reliable delivery of high value across all system sites.
Methodology
Each system performance-weighted alignment score
is the average of the distance of each member
hospital from their central point (centroid [measure of
alignment]) and the distance of each of those
hospitals from the 100th percentile point (perfect
point [measure of performance]), weighted by the
distance from the perfect point. A score is calculated
for overall performance and for each individual
measure.
The system performance-weighted alignment scores
are ranked by comparison group and reported as rank
percentiles. Higher percentiles mean better
performance.
The profiled system performance is compared to the
median alignment scores for the systems that were in
the top quintile on both performance and
improvement (top performance and improvement
group). This group is selected using the study ranked
metrics, not member hospital alignment. We find that
high alignment has not yet been achieved uniformly
across all measures, even in this high-performing
group.
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Policy on revocation of a 15 Top Health Systems
award
To preserve the integrity of the study, it is the
policy of the Watson Health 100 Top Hospitals
program to revoke a 15 Top Health Systems
award if a system is found to have submitted
inaccurate or misleading data to any data source
used in the study.
At the discretion of the 100 Top Hospitals
program, the circumstances under which a 15
Top Health Systems award could be revoked
include, but are not limited to, the following:
• Discovery by Watson Health staff, through
statistical analysis or other means, that a
health system has submitted inaccurate data
• Discovery of media or internet reports of
governmental or accrediting agency
investigations, or sanctions for actions by a
health system that could have an adverse
impact on the integrity of the 15 Top Health
Systems studies or award winner selection
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Appendix A
Health system winners and their member
hospitals
Health system / Hospital name

Location

Asante
Asante Three Rivers Medical Center
Asante Ashland Community Hospital
Asante Rogue Regional Medical Center
Aspirus
Aspirus Ontonagon Hospital
Aspirus Iron River Hospital
Aspirus Keweenaw Hospital
Aspirus Ironwood Hospital
Aspirus Wausau Hospital
Aspirus Riverview Hospital
Aspirus Medford Hospital
Aspirus Langlade Hospital
Baylor Scott & White Health
Baylor University Medical Center
Baylor Scott & White Medical Center Temple
Baylor Scott & White Medical Center Irving
Baylor Scott & White Medical Center Waco
Baylor Scott & White All Saints Medical Center
Baylor Scott & White Medical Center Brenham
Baylor Scott & White Medical Center Llano
Baylor Scott & White Medical Center Garland
Baylor Scott & White Medical Center Waxahachie
Baylor Scott & White Medical Center Grapevine
Baylor Scott & White Medical Center Carrollton
Baylor Scott & White Medical Center Rowlett
Baylor Scott & White Heart and Vascular Hospital
Baylor Scott & White Medical Center Centennial
Baylor Scott & White Medical Center Plano
Baylor Scott & White The Heart Hospital Denton
Baylor Scott & White Medical Center Taylor
Baylor Scott & White The Heart Hospital Plano
Baylor Scott & White Medical Center Round Rock
Baylor Scott & White Medical Center Sunnyvale
Baylor Scott & White Medical Center McKinney
Baylor Scott & White Medical Center College Station
Baylor Scott & White Medical Center Marble Falls

Medford, OR
Grants Pass, OR
Ashland, OR
Medford, OR
Wausau, WI
Ontonagon, MI
Iron River, MI
Laurium, MI
Ironwood, MI
Wausau, WI
Wisconsin Rapids, WI
Medford, WI
Antigo, WI
Dallas, TX
Dallas, TX
Temple, TX
Irving, TX
Waco, TX
Fort Worth, TX
Brenham, TX
Llano, TX
Garland, TX
Waxahachie, TX
Grapevine, TX
Carrollton, TX
Rowlett, TX
Dallas, TX
Frisco, TX
Plano, TX
Denton, TX
Taylor, TX
Plano, TX
Round Rock, TX
Sunnyvale, TX
McKinney, TX
College Station, TX
Marble Falls, TX

Hospital
Medicare ID
380002
380005
380018
231309
231318
231319
231333
520030
520033
521324
521350
450021
450054
450079
450101
450137
450187
450219
450280
450372
450563
450730
450742
450851
450885
450890
450893
451374
670025
670034
670060
670082
670088
670108

Note: Winning systems are listed alphabetically by name. Member hospitals are listed alphabetically by state, then alphabetically by name.
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Health System
/ Hospital
Namename
Health
system
/ Hospital

Location
Location

CHI Health
CHI Health Mercy Council Bluffs
CHI Health Mercy Corning
CHI Health Missouri Valley
CHI Health Good Samaritan
CHI Health Saint Elizabeth
CHI Health Saint Francis
CHI Health Creighton University
CHI Health Immanuel
CHI Health Midlands
CHI Health Nebraska Heart
CHI Health Lakeside
Nebraska Spine Hospital
Thayer County Health Services
CHI Health Schuyler
CHI Health Saint Mary's
CHI Health Plainview
Memorial Community Hospital
Edward-Elmhurst Health
Elmhurst Memorial Hospital
Edward Hospital
Genesis Health System
Genesis Health System
Genesis Medical Center Aledo
Genesis Medical Center Davenport
Genesis Medical Center Dewitt
Jackson County Regional Health Center
HCA Continental Division
Presbyterian St Lukes Medical Center
Rose Medical Center
Swedish Medical Center
North Suburban Medical Center
The Medical Center Of Aurora
Sky Ridge Medical Center
Wesley Medical Center
HealthPartners
Park Nicollet Methodist Hospital
Lakeview Memorial Hospital
Regions Hospital
Hutchinson Health
Amery Hospital & Clinic
Hudson Hospital & Clinic
Westfields Hospital And Clinic

Omaha, NE
Council Bluffs, IA
Corning, IA
Missouri Valley, IA
Kearney, NE
Lincoln, NE
Grand Island, NE
Omaha, NE
Omaha, NE
Papillion, NE
Lincoln, NE
Omaha, NE
Omaha, NE
Hebron, NE
Schuyler, NE
Nebraska City, NE
Plainview, NE
Blair, NE
Naperville, IL
Elmhurst, IL
Naperville, IL
Davenport, IA
Silvis, IL
Aledo, IL
Davenport, IA
Dewitt, IA
Maquoketa, IA
Denver, CO
Denver, CO
Denver, CO
Englewood, CO
Thornton, CO
Aurora, CO
Lone Tree, CO
Wichita, KS
Bloomington, MN
Saint Louis Park, MN
Stillwater, MN
Saint Paul, MN
Hutchinson, MN
Amery, WI
Hudson, WI
New Richmond, WI

Hospital
Hospital
Medicare ID
Medicare
ID
160028
161304
161309
280009
280020
280023
280060
280081
280105
280128
280130
280133
281304
281323
281342
281346
281359
140200
140231
140275
141304
160033
161313
161329
060014
060032
060034
060065
060100
060112
170123
240053
240066
240106
240187
521308
521335
521345

Note: Winning systems are listed alphabetically by name. Member hospitals are listed alphabetically by state, then alphabetically by name.
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Health system / Hospital name

Location

Kettering Health Network
Greene Memorial Hospital
Kettering Medical Center
Fort Hamilton Hughes Memorial Hospital
Grandview Hospital & Medical Center
Sycamore Medical Center
Soin Medical Center
Maury Regional Health
Wayne Medical Center
Maury Regional Hospital
Marshall Medical Center
Parkview Health
Parkview Regional Medical Center
Parkview Huntington Hospital
Parkview Whitley Hospital
Parkview Noble Hospital
Orthopaedic Hospital at Parkview North
Parkview Wabash Hospital
Parkview Lagrange Hospital
Saint Alphonsus Health System
Saint Alphonsus Regional Medical Center
Saint Alphonsus Medical Center Nampa
Saint Alphonsus Medical Center Ontario
Saint Alphonsus Medical Center Baker City
Saint Luke's Health System
Saint Luke's Cushing Hospital
Saint Luke's South Hospital
Kansas City Orthopaedic Institute
Anderson County Hospital
Saint Luke's North Hospital
St Luke's Hospital ff Kansas City
Saint Luke's East Hospital
Wright Memorial Hospital
Hedrick Medical Center
St. Luke's Health System
St Luke's Magic Valley Regional MC
St Luke's Regional Medical Center
St Luke's Nampa Medical Center
St Luke's Jerome Medical Center
St Luke's Elmore Medical Center
St Luke's McCall Medical Center
St Luke's Wood River Medical Center

Dayton, OH
Xenia, OH
Kettering, OH
Hamilton, OH
Dayton, OH
Miamisburg, OH
Beaver Creek, OH
Columbia, TN
Waynesboro, TN
Columbia, TN
Lewisburg, TN
Fort Wayne, IN
Fort Wayne, IN
Huntington, IN
Columbia City, IN
Kendallville, IN
Fort Wayne, IN
Wabash, IN
Lagrange, IN
Boise, ID
Boise, ID
Nampa, ID
Ontario, OR
Baker City, OR
Kansas City, MO
Leavenworth, KS
Overland Park, KS
Leawood, KS
Garnett, KS
Kansas City, MO
Kansas City, MO
Lees Summit, MO
Trenton, MO
Chillicothe, MO
Boise, ID
Twin Falls, ID
Boise, ID
Nampa, ID
Jerome, ID
Mountain Home, ID
McCall, ID
Ketchum, ID

Hospital
Medicare ID
360026
360079
360132
360133
360239
360360
440010
440073
441309
150021
150091
150101
150146
150167
151310
151323
130007
130013
380052
381315
170133
170185
170188
171316
260062
260138
260216
261309
261321
130002
130006
130071
131310
131311
131312
131323

Note: Winning systems are listed alphabetically by name. Member hospitals are listed alphabetically by state, then alphabetically by name.
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Health system / Hospital name

Location

UCHealth
UCHealth Poudre Valley Hospital
UCHealth Memorial Hospital Central
UCHealth University of Colorado Hospital
UCHealth Yampa Valley Medical Center
UCHealth Medical Center of the Rockies
UCHealth Longs Peak Hospital
UCHealth Broomfield Hospital
UCHealth Grandview Hospital
UCHealth Pikes Peak Regional Hospital

Aurora, CO
Fort Collins, CO
Colorado Springs, CO
Aurora, CO
Steamboat Springs, CO
Loveland, CO
Longmont, CO
Broomfield, CO
Colorado Springs, CO
Woodland Park, CO

Hospital
Medicare ID
060010
060022
060024
060049
060119
060128
060129
060130
061326

Note: Winning systems are listed alphabetically by name. Member hospitals are listed alphabetically by state, then alphabetically by name.
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expertise, proven innovation, and the power of
artificial intelligence to enable our clients to uncover,
connect, and act on the insights that advance their
work — and change the world.
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