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EXECUTIVE SUMMARY

This paper focuses on identifying and assessing the most important drivers of hospital
costs in the current environment. The aim is to provide guidance for future initiatives of
the Association and other organizations to influence those cost drivers. Our findings
should be of significant interest to healthcare opinion leaders and decision-makers
throughout the country.

Background and Overview

Tota inpatient hospital costs rose 2.8% in 2000, compared to 1.6% in 1999. The last
two yearsrepresent areversal of the trend between 1994 and 1998, when inpatient
spending declined by as much as 5.3% annually. Outpatient spending grew much faster,
by 11.2% in 2000, a 2.3 percentage point increase over 1999'. Total hospital spending
rose 5.1%, representing roughly 36% of total personal healthcare expendituresin 2000,
Hospitals* contributed an estimated 43% of the growth in total health expendituresin
2000, surpassing pharmaceuticals as the greatest contributor to rising costs. Thetable
below provides an historical summary of the trendsin per capita expenditures by type
of healthcare service.

Figurel

Growth in Per Capita Health Expenditures
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Source: Center for Health System Change. Data Bulletin: Tracking Health Care Costs:
An Upswing in Premiums and Costs Underlying Health Insurance; No 20, November 2000

* This percentage is down from close to 42% in 1990, due largely to adecline in inpatient utilization
brought about by the shift from indemnity to managed care (Heffler et al, CM S, March-April 2002)
*npatient, outpatient and emergency department services combined.



The literature identifies a number of reasons for the 2000 (and 1999) inpatient cost
increase, including:

Thereversal of historical declinesin length of stay and inpatient admissions
Accelerating payroll costs, due to increased hours (driven by increased patient
volume) more than to increased wages

Rising pharmaceutical costs

Rising energy costs

A relaxation of managed care leading to increased admissions and emergency
room use

The BBRA which boosted Medicare spending by 5.6% in 2000, compared to
1.5%in 1999

Increased consolidation of hospitals, leading to greater bargaining power against
health plans."

Besides specific political, market and cost factors, more general factors have been noted
inthe literature aswell. Quality of care factors are identified in the literature as pushing
inpatient costs higher. The Institute of Medicine has identified poor quality care as a
major contributor to rising hospital costs as well asto unnecessary loss of life, estimating
that at least 44,000, and as many as 98,000 Americans die each year as aresult of medical
errors. "' Astechnology advances and intensity of servicesincreases, the potential for
hospital errors has gone up.

The key findings of our analysis are:

Nursing cost center direct costs constitute roughly 44% of the direct cost of
inpatient care; payroll costs are 80% of those direct costs. Thus small increasesin
nursing payroll costs will have relatively large effects on inpatient hospital costs.
Hospital payroll increased 3.7% in hospitals in 2000, which, when applied to
inpatient nursing cost center payroll alone, would translate into roughly 47% of
the 2.8% increase in inpatient cost in 2000.

Pharmacy cost center direct costs are 6.8% of inpatient costs. It isunlikely that
these costs rose at the 14% rate of total pharmacy costs in 2000, given the
stronger purchasing power and formulary controls that hospitals can exert relative
to the average consumer.

For six common quality indicators for inpatient care, the gross direct cost of poor
outcomes is estimated to be $6.4 billion nationally, accounting for 2.3% of total
inpatient hospital expenditures". If hospitals were able to reduce the level of
unfavorable outcomes for just these six indicators to the incidence rate of the
lowest quartile, the gross cost reduction, prior to the added costs of implementing



such changes, would be $2.9 billion per year. The change in incidence rates
required to achieve error rates of the lowest quartileisroughly equal to the 50%
reduction called for by the Institute of Medicine in its 2000 report, To Err is
Human',

The gross direct cost burden of ambulatory care sensitive condition admissions
(ACSC) isestimated to be $18 billion nationally, based on our sample of
approximately 45% of nationwide hospital discharges. This amount represents
6.2% of the inpatient hospital expenditure in 2000. The gross cost burden cannot
be reduced without additional ambulatory and pharmaceutical spending, but the
net effect would be asignificant cost savings.

Approximately one-fifth of secondary care patients are treated in teaching
hospitals at adirect cost per case that is 29% higher than in community hospitals,
after adjustment for severity of illness. Secondary care represents 93% of the
cases and roughly 78% of the total inpatient costs of teaching hospitals, soitis
clearly not feasible to shift al secondary care to community hospitals. However,
if the one-fifth of secondary care patients is extrapolated nationally, the country
is paying roughly $5 billion in additional direct costs per year to treat secondary
care patients in teaching hospitals (roughly 1.7% of total inpatient costs).

Aslong as demand patterns by age cohort do not change significantly, the near
term impact of population aging should not be amajor factor in the increasein
inpatient hospitals costs. However population growth will increase total
healthcare costs over the next five years by roughly 7% for males and 6% for
females (averaging 1.4% per year and 1.2% per year respectively).

The gross direct cost burden of patients treated in teaching hospitals at costs
above those of the lowest cost quartile of teaching hospitals was $5.4 billion
(extrapolated nationwide). For community hospitals, the gross direct cost burden
of patients treated in facilities at costs above the lowest quartile was $6 billion,
extrapolated nationwide. The combined excess gross cost represents roughly

4% of total inpatient hospital expendituresin 2000. We did not detect systematic
quality differences between the lowest cost and other hospitals, either teaching or
community.

The cumulative gross direct cost burden of quality incidence ratesin excess of the
best quartile, the ACSC burden, the additional cost of secondary care in teaching
hospitals, and the costs of carein excess of that provided by the lowest cost
guartile hospitals total roughly $41 billion for 2000, or 14% of total inpatient cost.
This cost burden represents areas in which payers can exert some influence over
hospital inpatient costs in ways that can also improve patient care quality.



UNDERSTANDING RISING HOSPITAL INPATIENT COSTS: KEY
COMPONENTSOF COST AND THE IMPACT OF POOR QUALITY

Backqground and Overview

Tota inpatient hospital costs rose 2.8% in 2000, compared to 1.6%in 1999. The last
two years represent areversal of the trend between 1994 and 1998, when inpatient
spending declined by as much as 5.3% annually. Outpatient spending grew much faster,
by 11.2% in 2000, a 2.3 percentage point increase over 1999 ", Total hospital spending
rose 5.1%, representing roughly 36% of total personal healthcare expendituresin 20007,
Hospitals* contributed an estimated 43% of the growth in total health expendituresin
2000, surpassing pharmaceuticals as the greatest contributor to rising costs. Thetable
below provides an historical summary of the trends in per capita expenditures by type
of healthcare service.
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The literature identifies a number of reasons for the 2000 (and 1999) inpatient cost
increase, including:

Thereversal of historical declinesin length of stay and inpatient admissions

2 This percentage is down from close to 42% in 1990, due largely to adecline in inpatient utilization
brought about by the shift from indemnity to managed care (Heffler et al, CM S, March-April 2002)
*|npatient, outpatient and emergency department services combined.



Accelerating payroll costs, due to increased hours (driven by increased patient
volume) more than to increased wages

Rising pharmaceutical costs

Rising energy costs

A relaxation of managed care leading to increased admissions and emergency
room use

The BBRA which boosted Medicare spending by 5.6% in 2000, compared to
1.5%in 1999

Increased consolidation of hospitals, leading to greater bargaining power against
health plans.”

Besides specific political, market and cost factors, more general factors have been noted
intheliterature aswell. Quality of care factors are identified in the literature as pushing
inpatient costs higher. The Institute of Medicine has identified poor quality care as a
major contributor to rising hospital costs aswell asto unnecessary loss of life, estimating
that at least 44,000, and as many as 98,000 Americans die each year as aresult of medical
errors. "' Astechnology advances and intensity of servicesincreases, the potential for
hospital errors has gone up.

As inpatient day demand decreased over the early — mid 1990’ s, concerns have aso
grown over the incentives for inappropriate admissions and low volume surgical services.
The Leapfrog Group (TLG), a consortium of employers, are demanding that hospitals
maintain surgical volume adequate to maintain quality, contending that thisis currently
not the case. A recent study of the impact of facility surgical volume on mortality of
Medicare patients concluded that “ M edicare patients undergoing selected cardiovascul ar
and cancer procedures can significantly reduce their risk of operative death by selecting a
high volume hospital.” """

A similar concern has been voiced about rising admissions of patients for conditions

that should have been handled at the primary care level (Ambulatory Care Sensitive
Conditions— ACSC). Whileit is possible that some ACSC admissions are due to a
shortage of primary physiciansin an area, research indicates that ACSC admissions may
be due partially to an increase in excess beds, as well as to inadequate pharmacy coverage
and the increased incidence of certain chronic diseases.” A recent analysis of trendsin
ACSC admissions found that the rate of such admissionsincreased almost 35%, from
99.2 per 10,000 in 1980 to 133.8 in 1998, even as hospitalizations for other conditions
declined 33% over the same period. Thisrate rose most sharply for those over age 65

and for black patients under age 65.

In an effort to keep beds full in the face of long-term reductions in inpatient demand,

in some markets teaching hospitals increased their efforts to compete with community
hospitals for patients needing only secondary-level inpatient care”. To the extent that
this occurred, secondary care patients are being treated in more expensive sites. *''To
counter this trend, some insurers are designing products that offer lower-cost networks or
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co-payment/deductible arrangements to enrollees who seek secondary care in lower-cost
community hospitals.®

Finally, some suggest that the impact of an aging population, coupled with population
growth, is starting to be felt and may contribute to an “inpatient renaissance.”"' An
increase in hospital admissions began in 1999, reversed a 15-year trend of declining
admissions (even as length of stay declined dlightly). Over 33 million people were
admitted to hospitalsin 2000, up from alow of 30.7 millionin 1994. Signsof strain are
evident in certain markets (e.g. New Y ork City, Boston), despite a nationwide condition

of excess bed capacity, and can be seen in emergency room diversions, more than aday’s
wait for an emergency admission to get a bed, nursing staff shortages, and occupancy
rates at some hospitals of over 95% . While not all of the increase in demand can be
attributed to aging or population growth, the trend is being taken seriously enough by
some hospitals that they are planning to add bed capacity in some markets.

All of these are among the factors that have been identified in the literature as
contributing to rising hospital costs. Not all factors can be precisely quantified or acted
upon by payers or purchasers of care. Our research merges hospital discharge datawith
related hospital entity Medicare Cost reports for hospitalsin ten states to estimate the
gross impact on total inpatient hospital cost of the factors that are measurable with this
database:

rising payroll costs, particularly those that are nursing-related

rising pharmaceutical costs

cost of adverse effects and other measurable indicators of poor quality
cost and mortality implications of lower-volume admissions for select
procedures

cost of ACSC admissions

the cost of secondary care in teaching versus community hospitals.
the cost effect of an aging and growing population

the cost effect of variation in hospital cost and quality, using a

“best practices” model

Each of these factorsis described in greater detail in the sections that follow.

® Seg, for instance, the HM O Blue Preferences product of Blue Cross Blue Shield of Massachusetts, as well
as similar products (“tiering” based on hospital cost) in Washington and California)
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General M ethodology Overview

Selection Criteria

We selected al acute general hospitalsin ten states, regionally distributed as follows:

Northeast
South
Southwest
Mid-West
West

Massachusetts, New Y ork
Virginia, Florida

Texas

[llinais, lowa

Cdlifornia, Washington, Colorado

These states, which include approximately 45% of the inpatient discharges nationally,
have publicly available data that contain the necessary detail for our cost and quality
analysis. Compared to national hospital statistics, they dlightly over-represent large
hospitals and underrepresent hospitals under 100 beds; and they overrepresent urban
hospitals while underrepresenting rural hospitals.

Comparison of Bed Size and Urban/Rural Characteristicsin 1998

# Hospitals

Bed Size Bed Size Bed Size Bed Size Urban | Rural
LT 100 100-299 300-499 500+

us

45% 39% 11% 5% 56% 44%

Sample

39% 42% 13% 6% 70% 30%

Source: AHA Hospital Satistics 2000

Data Sets

Thetwo data setsinvolved are:

the hospital Medicare Cost Reports (MCR) for fiscal year 16 (1999-2000), which

provides direct and full cost information at the hospital and hospital cost center

level (nursing, pharmacy, surgery, lab, etc), for inpatient and outpatient services
combined;

the 2000 Uniform Hospital Discharge Data Set (UHDDS), which provides
charges (including charges disaggregated to the level of hospital cost centers),
diagnosis and treatment (ICD-9-CM codes), age, and sex of patients receiving

inpatient care. The UHDDS data, which describesindividua patient admissions,

can be aggregated to the level of the hospital.

In order to develop inpatient cost datafor this study, UHDDS-based charges per
discharge are marked down to cost using the hospital-specific ratio of cost-center costs
to charges, applied to the UHDDS charges. This methodology provides reasonable cost

estimates at the discharge level . Patient discharges can then be aggregated at the DRG

or specialty service level, using commercially available “grouper” software. To ensure

proper comparisons among teaching versus community hospitals, we adjusted our results

for severity of illness where appropriate. We used the Refined DRG (RDRG) system
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from Yae asthe basisfor that adjustment. The RDRGs separate each surgical DRG into
four severity levels and each medical DRG into three levels based on the secondary
diagnoses, procedures, age, gender and discharge disposition of the patient.

Our cost data was separated into direct cost (costs before allocating overhead) and total
cost (costs after allocating overhead) based on Medicare step-down methodology. Direct
costs were used to approximate the gross cost burden that could be reduced under our
various cost and quality scenarios, excluding the additional costs that would be required
to implement such changes.

We applied more specific methodologiesto look at quality indicators, ambulatory care
sensitive conditions, secondary versus tertiary care, TLG indicators and other factors.
We describe these methodol ogies within each of the relevant sections.

Findings
Hospital Cost Sructure

The literature indicates that payroll costs, of which nursing isthe largest subset,
contributed significantly to the rise in hospital costsin 2000:

Weekly wages increased 4.1% in private hospitals, up from 2.3% in 1999"
Total hospital payroll growth was 3.7% in 2000, up from 2.6% in 1999,
and was driven by increased patient volume

The 2000 payroll growth rate is related more to increased hours worked than
increased wages, however the early datafor 2001 suggest that wage increases
are accelerating, surpassing wage growth in other industries.

According to our data sets, in aggregate (both in- and outpatient care), the nursing care
cost center isthe largest cost center of the hospital, representing 33% of total cost (see
Tablel). It represents an even larger portion of inpatient care total cost, roughly 50%.
Inpatient nursing costs are much higher in teaching hospitals, averaging $2,379 per case,
compared to community hospitals, which average $1,276 per case.

While not all nursing salaries are reported within the nursing cost center (some would be
reported in the operating room costs and possibly other cost centersaswell), it isclear
that small increases in nursing costs will have avery large impact on total hospital costs,
and on inpatient costsin particular.
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Tablel: Inpatient and Aggregate (In and Outpatient) Hospital Costs by
Major Cost Centers

Inpatient Aggregate %
Department Area % Total Cost Total Cost
Nursing 49.7% 33.2%
Operating Room 9.8% 13.3%
Laboratory 8.0% 8.6%
Radiology 3.7% 8.5%
Med/Surg Supplies 8.4% 6.2%
Pharmacy 7.9% 7.9%
Other 12.5% 22.2%

Table | also indicates that operating room, radiology, and “other” cost centers are much
larger proportions of outpatient than inpatient costs. Proportions of lab cost are only
slightly higher outpatient than inpatient, and pharmacy proportions are the same for

in- and outpatient care. The only cost centers with alarger inpatient than outpatient
proportion are nursing and medical-surgical supplies.

Table |1 breaks down the inpatient cost (total and direct) per case by those cost centers..
Direct costs represent roughly 55% of total costs of inpatient care overall, with some
variation by cost center.

Tablell: Inpatient Hospital Costs by Department*

Total Cost Direct Cost Percentage of

Department Area per Case per Case Direct Cost
Pharmacy $499 $239 6.8%
Med/Surg Supplies 535 317 9.0%
Nursing 3,159 1,537 43.6%

Operating Room 622 351 10.0%
Laboratory 511 331 9.4%
Radiology 238 139 4.0%

Other 793 608 17.3%

$6,358$3,522

*Excludes California, Illinois and Colorado, because the UHDDS data did not disaggregate
chargesto the level of these key inpatient cost centers
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Nursing cost center costs are the largest portion of direct inpatient costs, roughly 44%.
80% of direct nursing costs are payroll-related; applying the 3.7% increase in payroll
costs (above) to 80% of the 44% of direct inpatient cost that is nursing, the increase in
inpatient nursing costs trandate into roughly 47% of the overall increase in inpatient
cost (2.8%) in 2000.

There has been a substantial risein both pharmacy and medical/surgical supply costs
in the last decade. Studies on prescription drug spending prepared for the US Dept of
Health and Human Services have shown that much of the increase in prescription drug
spending is from the introduction of newly-patented drugs. While in many instances
new drug technol ogies have a positive impact on total health expenditures by helping
to shorten or avert hospital stays, there remains substantial concern about the impact of
direct-to-consumer advertising, inappropriate prescribing by physicians, and consumer
compliance, al issuesthat contribute to inefficient and expensive drug use. These are
particularly of concern for those drugs taken on an outpatient basis. On the hospital
inpatient side, where hospital formularies have become common and consumer demand
and compliance may be less critical factors, more has been written about the cost of
medication errors than inappropriate use of expensive new drugs.

It isunlikely that inpatient pharmacy costs rose at the 14% rate of total pharmacy costsin
2000, given the stronger purchasing power and formulary controls that hospitals can exert
relative to the average consumer. Assuming inpatient pharmacy costsrose at half the
overall rate for pharmacy spending, or 7%, those increases would translate into another
14% of theincreasein inpatient cost in 2000.

Quality Indicators

Background:

In 1999, the Institute of Medicine released its report ‘ To Err is Human: Building a Safer
Health System’ in which they estimated that between 44,000 and 98,000 people die each
year in hospitals due to preventable medical errors. Prior to thisreport, the Agency for
Healthcare Research and Quality (AHRQ) developed alist of quality indicators, some of
which can be drawn directly from the UHDDS data set.

We examined the impact of these quality indicators on hospital costs across large
populations, using inpatient discharge data and six quality indicator measures devel oped
by the Healthcare Utilization Project (HCUP)™ of AHRQ. These indicators are the most
recent available from AHRQ for patient safety measures. AHRQ plans to update these
indicatorsin thefall of 2002.

Six of the most commonly occurring and measurable quality problems in inpatient

care were analyzed in this study. These include the rates of occurrence of nosocomial
infections including wound infections, pneumonia and urinary tract infections, as well as
rates of adverse effects, pulmonary compromise and mechanical complications due to
devices. These measures were chosen asthey are quantifiable by our data and because
they are susceptible to improvement.
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Methodology and Findings:

We applied the definitions for the outcome of interest and population at risk as outlined
by HCUP, and performed our analysis separately for teaching and community hospitals.
The direct cost burden of the incidence of each quality indicator was calculated by using
the difference in cost between those patients at risk but without unfavorable outcomes to
the cost of patients with the unfavorable outcome. These cal cul ations were done after
adjustment for case mix differences. Table Il shows the absolute number of patients
with unfavorable outcomes and the cost burden of those outcomes.

Tablelll: Unfavorable Outcomes by Quality Indicator and Cost Burden

Number of Patients with Percent Greater Cost of Patients
Unfavorable Outcomes with Unfavorable Outcomes

. . Teaching Community Teaching Community

Quality Indicator Hospitals Hospitals Hospitals Hospitals

Adverse Effects 102,846 303,978 55% 44%

Wound Infection 12,812 32,653 119% 101%

Pneumonia 6,276 20,975 89% 76%
After Surgery

Urinary Tract 11,505 36,218 47% 35%
Infection

Mechanical 6,118 16,195 57% 5206
Complications

Pulmonary 8,607 25,398 83% 94%
Compromise

We calculated the rate of incidence for each quality indicator and estimated the direct
cost burden of incidence rates in excess of the lowest quartile mean incidence rate,
after adjustment for case mix. The lowest quartile mean incidence rate was determined
separately for teaching versus community hospitals within each state. The cost burden
does not trandate directly into savings estimates because they do not take into account
the additional program costs that may be necessary to achieve such reductions.

Incidence rates for each indicator tend to be higher in the teaching hospitals, which
may be because their patient populations are more complex despite the case mix
adjustments made in our data. Another possible reason is that the systems of care
in teaching hospitals may be more complex and difficult to coordinate®™'; care often
involves a physician-in-training and multiple specialists, as well as more ancillary
staff, requiring a greater level of communication and teamwork among caregivers.
These system and care process issues could heighten the opportunities for adverse
events to occur in teaching hospitals.
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Table IV showsthe incidence rates of the six quality indicators for teaching and
community hospitals overall and for the lowest quartile. TableV quantifies the cost
burden in direct costs of incidence rates in excess of the lowest quartile.

TablelV: Overall and Lowest Quartile Incidence Rates of Six Quality Indicators

Overall Lowest Quartile
Incidence Rate Incidence Rate
(% of at Risk Population) (% of at Risk Population
. . Teaching Community Teaching . .
Quality Indicator Hospitals Hospitals Hospitals Community Hospitals
Adverse Effects 3.44% 2.45% 2.36% 1.09%
Wound Infection 0.43% 0.26% 0.29% 0.12%
Aff::es‘]lrj’r‘ggg 1.37% 1.26% 0.89% 0.65%
U””ﬁ}?’eg;crf 3.26% 2.91% 1.96% 1.57%
Mechanical 1.39% 1.02% 0.86% 0.50%
Complications

COTT:*;TOOQ?;Z 2.25% 1.78% 1.43% 0.86%

TableV: Direct Cost Burden From Incidence Ratesin Excess of the L owest Quartile
for Six Quality Indicators

Direct Cost Burdene (in millions)

. . Teaching Community Total
Quality Indicator Hospitals Hospitals Cost Burden
Adverse Effects $192.7 $541.2 $733.9
Wound Infection $63.1 $129.6 $192.7

Pneumonia

After Surgery $30.4 $73.0 $103.4
Urinary Tract $21.6 $41.8 $63.4
Infection
Mechanical
Complications $18.3 $36.1 $54.4
Pulmonary $48.0 $121.2 $169.2
Compromise
Total Cost
Burden $374.1 $942.9 $1,317.0

A large number of patients experience some type of unfavorable outcome during their
stay in the hospital. Patients who have an unfavorable outcome incur higher costs than
those who do not, both in teaching and community hospitals, across all six-quality
indictors. For teaching hospitals, the increase in costs ranges from alow of 47% for
urinary tract infection, to a high of 119% for wound infection. For community hospitals,
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theincrease in costs ranges from alow of 35% for urinary tract infection to a high of
101% for wound infection.

Thetotal cost burden of incidence rates in teaching hospitals in excess of the lowest
quartileis $374.1 million. For community hospitals, the burden is $942.9 million.
Extrapolating these results nationwide, the excess cost burden is $2.9 billion.

Ambulatory Care Sensitive Conditions

Background:

According to Milliman & Robertson’s LOS Efficiency Index and Admission
Appropriateness Index, over 55% of all Medicare inpatient hospital days were potentially
unnecessary in 1996. The Indices measure how efficient an individual hospital isrelative
to the actual length of stay and admission experience of the most efficient hospitals. At
1996 levels, the Medicare average LOS could be reduced from 6.4 daysto 4.1 daysif all
care were provided at these levels, and admissions could be reduced by over 43%. The
55% figure can be broken down into two sources: 37% are due to longer than necessary
LOS, and 18% are due to potentially avoidable admissions™".

A study by Kozak et al. compared potentially avoidable hospitalizations due to

ambul atory-sensitive conditions in 1980 to 1998. They found an alarming increase

in these hospitalizations.”™" The authors noted 2.2 million potentially avoidable
hospitalizationsin 1980, 5.9% of all hospitalizations for that year. This rose substantially
to 3.7 million, or 11.5% of all hospitalizationsin 1998. Rates of admission per 10,000
rose from 99.2in 1980 to 133.8in 1998. Rates of potentially avoidable hospitalizations
rose rapidly for those 65 and older with little change for those younger. They noted no
racial or gender differencesin rates for the elderly. The increase rate in this age group
was hypothesized to be due to alack of prescription coverage. Rates of potentially
avoidable hospitalizations decreased for children between 1980 and 1998, primarily

due to adecrease in admissions for pneumonia. Thismay be dueto an increase in the
vaccination rate reducing those childhood illnesses that can lead to pneumonia.

For those individual s less than age 65, the rates of avoidable hospitalizations decreased
for whites and increased for blacks, thus widening the gap between races between 1980
and 1998. In 1980 blacks had 72% more avoidable hospitalizations than whites. In 1998
thisgap roseto 131%. For those under age 65 there were no differencesin avoidable
hospitalizations across payment sources.

When broken down by specific conditions the authors noted an increase in admissions for
pneumonia, CHF, cellulitis, ruptured appendix and hypokalemia. There was also noted
an increase in the mortality rate indicating that perhaps there has been an increase in the
difficulty of treating pneumoniain the elderly. The increased admissions for CHF may
be due to the increased survival rate from MI. Admission rates decreased for asthma,
perforated or bleeding ulcer and pyelonephritis. There was no change in the rates for
diabetics admitted with ketoacidosis or coma, and no change in the rate of admission for
patients with malignant hypertension.
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The Dartmouth Atlas project found that rates of ACSC discharges per 1000 population
vary widely by region. The project found that the variation was not related to supply
of primary care doctors but it was related to the supply of hospital beds. Others have
suggested that differencesin ACSC admission rates may be due to differencesin the
use of observation units among hospital's (which would not count toward admission).*

A study by Benbassat and Taragin, which reviewed recent literature on hospital
readmissions, a subset of potentially avoidable admissions, found that most of them were
caused by patient frailty and progression of chronic disease. The proportion of those
judged on retrospective chart audits to be preventable varied from 9% to 50%. They
concluded that global readmission rates are not a useful indicator of quality of care.
However, high readmission rates of patients with defined conditions such as asthma

and diabetes may identify quality of care issues™

In summary, the literature suggests that over the last two decades, ACSC admissions are
rising for reasons that vary by type of admission. The causes are complex, and include
factors within ahospital’ s control, such astrying to keep beds full, aswell asthose
external to hospital control, such as lack of pharmaceutical coverage, racial disparitiesin
the delivery or effectiveness of primary care, arise in antibiotic-resistant pneumonia; and
ariseintheincidence of congestive heart failure. These are health system issues that
require a coordinated and concerted effort among primary physicians, hospitals, payers,
and patient populations to achieve improvement.

Methods and Findings:
We examine our datafor ACSC. Theseinclude COPD, chronic hypertension, asthma,
diabetes, and CHF.

The purpose of our analysis was not to determine what proportion of such patients should
be treated outside the inpatient hospital, but rather to identify the direct cost burden of
treating those patients on an inpatient basis. It isbeyond the scope of our datato estimate
the additional ambulatory and pharmaceutical costs that would be incurred to treat these
patients on an ambulatory rather than an inpatient basis. To identify potentially
unnecessary admissions, we used the 16 ACSC indicators defined by the University

of Cdifornia San Francisco -Stanford Evidence-based Practice Center™":

* Personal communication, Barbara Rothenberg, Excellus, June 2002.
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ACSC/Avoidable Hospitalization

Dehydration

Bacterial pneumonia

Urinary infection

Perforated appendix

Angina

Adult asthma

COPD

Congestive heart failure

Diabetes, short-term complications
Diabetes, long term complications
Diabetes, uncontrolled

Lower Extremity Amputation
Hypertension

Low birth weight

Pediatric asthma

Pediatric gastroenteritis

In our sample, we found 2.1 million admissions for ACSC, 0.3 million in teaching
hospitals and 1.8 million in community hospitals. ACSC admissions represented

13.7% of admissions overall, 11.1% of admissions for teaching hospitals, and 14.3% for
community hospitals. The direct cost of these admissionswas $8.2 billion. The top four
conditions, representing roughly 2/3 of ASC-related direct cost and days of care required,
were bacterial pneumonia, congestive heart failure (CHF), low birth-weight infants, and
chronic obstructive pulmonary disease (COPD) asseenin Table VI. Whilelow birth-
weight represented nearly 15% of the cost of ACSC admissions, it represented only
4.7% of the admissions overall. For teaching hospitals, low birth-weight admissions had
adisproportionate impact on hospital costs, accounting for only 8.3% of the admissions
but 28.4% of the direct costs.

The inpatient direct cost burden of ACSC admissionsis significant. Extrapolated
nationwide, direct cost burden could be as high as $18 billion. As mentioned before, the
cost burden cannot be directly translated into cost savings as there would be additional
spending on outpatient care, prescription drugs, or other community servicesin order to
avoid these types of admissions.
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TableVI: Prevalence and Economic Impact of Ambulatory Car e Sensitive Conditions

i 0, 0, 0,

ACSC Indicator conss | VClos | Dircost | Gostowin| cases | Dir cost | Days
Bacterial Pneumonia 459,317 6.0 $3,820 $1,754.7| 21.5% 21.5% 22.1%
CHF 433,214 5.6 3,934 1,704.2 | 20.2% 20.9% 19.5%
Low Birthweight 101,496 16.6 11,740 1,191.6 4.7% 14.6% 13.6%
COPD 259,687 5.4 3,457 897.8 12.1% 11.0% 11.4%
Diabetes LT 107,119 6.9 4,540 486.3 5.0% 6.0% 6.0%
uTI 177,220 4.8 2,675 474.1 8.3% 5.8% 6.9%
Dehydration 158,026 4.2 2,238 353.7 7.4% 4.3% 5.3%
Lower Extr Amp 36,746 12.3 8,511 312.7 1.7% 3.8% 3.6%
Adult Asthma 103,614 4.0 2,561 265.4 4.8% 3.3% 3.3%
Perforated Appendix 37,660 6.1 5,184 195.2 1.8% 2.4% 1.9%
Diabetes ST 41,914 4.5 3,474 145.6 2.0% 1.8% 1.5%
Pediatric Asthma 69,894 2.5 1,535 107.3 3.3% 1.3% 1.4%
Angina 53,065 2.2 1,829 97.0 2.5% 1.2% 0.9%
Hypertension 37,313 3.4 2,241 83.6 1.7% 1.0% 1.0%
Diabetes Uncontrolled 24,459 3.8 1,897 46.4 1.1% 0.6% 0.8%
Pediatric Gastroenteritis 39,759 2.2 1,050 41.8 1.9% 0.5% 0.7%
Total 2,140,503 5.8 $3,811 $8,157.4

The Leapfrog Group Volume Indicators

Background:

The Leapfrog Group (TLG) is a consortium of more than 90 Fortune 500 companies and
other healthcare purchasers of health benefits. Combined, they provide benefitsto 28
million Americans, spending $52 billion ayear. TLG’ s mission is“to trigger a giant

leap forward in quality, customer service and affordability of healthcare of all types.”
Members of TLG have agreed to purchase healthcare benefits based on agoal of
increasing patient safety and implementing healthcare quality initiatives.

TLG' sinitial recommendations, as presented in November of 2000, include hospitals
installing computer physician order entry (CPOE), creating a system for evidence-based
hospital referral, and having hospitals employ intensivistsin their ICUs. Theseinitia
three recommendations were chosen based on four criteria: ‘overwhelming’ scientific
evidence that the measures would improve patient safety; compliance with the measures
would be feasible in the near future; the value of the measures would be readily
understandable by the consumer; and that consumers, health plans, and purchasers
would be able to easily determine which facilities had implemented the measures.

TLG expects tremendous benefit to the patient from instituting these measures. CPOE

has been shown to reduce rates of error overall by 55% and to reduce those medication
errors classified as ‘ serious’ by 86%"'. Some studies have shown even greater
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reductionsin errors up to 70%™". TLG estimates that CPOE systems could reduce
serious medication errors by over 500,000 a year. """

TLG's second measure isto shift complex medical procedures to high volume facilities,
which have been shown to improve outcomes. These are listed in Table VII.

TableVII: Evidence-Based Hospital Referral (EHR): Leapfrog High Volume
Recommendations

Procedure Favorable.Hc.)spitaI Volume
Characteristic

CABG > 500/year

Angioplasty >400/year

AAA repair (nonruptured) >30/year

Carotid endarterectomy >100/year

Esophageal cancer surgery >7lyear

Delivery with EFW <1500 g or EGA <32 weeks; or delivery with pre- Regional neonatal ICU with

natal dx of major congenital anomalies average daily census > 15

TLG estimates a savings of 2,581 lives ayear™™ by shifting complex surgeriesto high
volume centers. In addition they estimate saving 1,863 babies lives each year ** While
not necessarily cost saving, the result of this move would be areduction in a patient’s
mortality risk of more than 30%. However thereis considerable concern about the
impact of volume shifts on the capacity of hospitals receiving the volume, and on the
financial stability and service capacity of those hospitals losing the volume. The highly
specialized resources needed to perform these procedures may be needed for other types
of procedures in hospitals with low volume for a specific procedure. Also, the use of a
specific volume cutoff does not appear to be justified by the relatively small changesin
mortality for volumes just below the L eapfrog volume criteria. The cut-off points for
volume criteria are arbitrary; arecent NEIM article® found that the relationship
between volume and mortality is a continuously linear one; hospitals just below the
cut-off may do just as well as hospitals just above the cutoff. The biggest differences
are between the highest and lowest 10" percentiles.

TLG'sfina measureisto staff ICUs by intensivists. Having a physician dedicated to

the patientsin the ICU has been shown to reduce patient mortality by more than 10%.
Pronovost et a in 1999 did areview of existing literature on the association between
physician staffing in the ICU and outcomes®™™". They found that with increased staffing
of intensivistsin the ICU there was a consistent decrease in mortality rates. Inareview
of outcomes in Maryland hospitals doing Abdominal Aortic Surgery, Pronovost et al "
found that there was a 3 fold decrease in the mortality rate at hospitals in which daily
rounds were done by adedicated ICU physician.

TLG recently conducted an online voluntary survey of hospitalsin the United States. Of
the 241 hospital s that responded, only 3% had computerized medication-ordering systems
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and 10% had intensivistsin their ICUsfor at least 8 hours per day. While these numbers
were low, 30% of the hospitalsindicated plans to have computerized ordering systems by
the year 2004, and 18% planned to have intensivists in that same time frame

AsTLG initiatives are taking hold, insurance companies have taken notice aswell. For
instance, a Blue and Cross Blue Shield Plan is offering financial incentives to those
meeting TLG’ s criteria. The Plan will pay a 4% bonus of the hospitals paymentsif the
hospital is using computerized medication ordering systems and using intensivists in
their ICUs.

Methods and Findings:

In this study, we analyzed the mortality and cost implications of shifting TLG'sfive
surgical procedures to the hospitals that met the TLG standards. Our data set did not
include the information needed to identify hospitals that had a neonatal ICU with an
average daily census of 15 or greater, so the cost and mortality implications could not be
assessed.

We applied the TLG definitions of the surgical procedures and identified those hospitals
that met the volume standard and those that did not. We then calculated the in-hospital
mortality rate for each group as well asthe average LOS and direct cost per case. This
allowed us to estimate the additional deaths seen in hospitals not meeting the volume
criteria, and the related LOS and direct cost differences.

TableVIV: Hospitals Meeting and Not Meeting TLG Criteriaand their Mortality Rates

Percentage Percentage :
TLG of Hospitals of Cases Mortality Rate
Measure Criteria | *Criteria Not Criteria | Criteria Not Criteria | Criteria Not
Met Met Met Met Met Met
Coronary Artery Bypass 15.5% 84.5% 44.6% 55.4% 3.46% 3.82%
Coronary Angioplasty 42.7% 57.3% 80.0% 20.0% 1.32% 1.79%
Abdominal Aortic
Aneurysm Repair 15.4% 84.6% 53.3% 46.7% 9.16% 14.28%
(nonruptured)
Carotid Endarterectomy 17.0% 83.0% 51.1% 48.9% 0.76% 0.78%
ESOphagea' Cancer 11.1% 88.9% 51.1% 48.9% | 5.25% 9.39%
urgery

Table VIl indicates that the highest compliance with TLG criteriawas for coronary
angioplasty, with 43% of hospitals and 80% of cases provided in hospitals with adequate
volume. The lowest percentage in compliance was for esophageal cancer, with only
11.1% of hospitals meeting the criteria, representing 51.1%% of cases.

The compliance rates vary widely among states. For example, 58% of the hospitalsin
Massachusetts performing CABGs meet the criteria, compared with only 8% of the
hospitalsin Texas and Illinois, and none in Colorado. 95% of coronary angioplastiesin
New Y ork and Massachusetts were performed in hospitals meeting criteria, while only
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70% of the cases performed in Texas, Illinois and Californiawere in hospitals that meet
the criteria

Overal mortality rates between those meeting and not meeting the compliance levels aso
varied considerably among procedures. For nonruptured abdominal aortic aneurysm
repair (AAA), the mortality rate was 56% higher in hospitals not meeting the criteria than
for those meeting it: 14.28 versus 9.16%. For esophageal cancer surgery, the mortality
rate was 79% higher in those not meeting the criteria: 9.39% versus 5.25%. Likewise,

the mortality rate in noncompliant hospitalsis 36% higher for coronary angioplasty, but
only 10% higher for CABG and 3% higher for carotid endarterectomy.

We quantified the number of deaths attributable to the higher mortality rates and further
identified potential direct cost and LOS implicationsif all patients were treated in
hospitals that met the volume criteria (Table 1X), for our sample of hospitals.

TablelX: Implicationsfor mortality, cost, and length of stay of a shift in volume
to hospitalsthat meet TLG Volume Criteria

TLG .Decreased Cost Reduction or | LOS Reduction or
mortality (number

Measure (Increase) (Increase)

of deaths)

Coronary Artery Bypass 424.4 ($13.2) million (11,086)

Coronary Angioplasty 162.0 $66.6 million 29,212

Abdominal Aortic 4335 ($16.2) million (3,155)

Aneurysm Repair

Carotid Endarterectomy 7.5 $8.3 million 12,768

Esophageal Cancer 32.9 ($5.0) million 4,585

Surgery

Total for All Measures 1,060.3 $40.5 million 32,324

In our sample, atotal of 1,060 deaths could potentially have been avoided if patients were
treated in hospitals meeting volume criteriafor the five procedures, primarily driven by
the higher mortality rate for AAAs. Extrapolating nationally, 2,356 deaths could be
avoided, a number closeto the 2,581 deaths estimated by the TLG Group itself.

The most striking mortality reduction would be for AAAs. There were 433 potentially
avoidable deaths and 8,383 cases in hospitals not meeting criteria. This compares to
CABGs with 424.4 extra deaths from 81,160 cases, and angioplasties with 162 extra
deaths from 51,922 cases.

In some cases, hospitals with volumes below TLG volume criteria achieved lower
mortality rates than those with volume above the cutoff, as seen with CABGsin the state
of Massachusetts, and carotid entarterectomy surgery in the states of lowa, Illinois, New
Y ork and Washington (see Appendix 1-C). This may be because community hospitals
have been able to develop a strong team approach that in and of itself has lowered
mortality rates separate from volume levels. In addition, TLG failsto consider volumes
on aper surgeon level. A solo surgeon at acommunity hospital may individually have
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enough volume to achieve low mortality rates. However, the hospital itself might fail to
achieve volume criteria. Also, as mentioned in the background section, the relationship
between volume and mortality islinear, so volumesjust below the cut-off may achieve
just as low mortality asthose above it. Thus rather than using the volume criteriato select
hospitals for specific procedures or Center of Excellence designations, insurers may
choose instead to focus on the mortality rates achieved, using as targets those rates
achieved by hospitals at or above the volume cutoffs.

Teaching vs. Community Hospital Setting for Secondary Care

Background:

Most of the patient care that teaching hospitals provideis also provided in community
nonteaching hospitals. While recent studies suggest that mortality may be lower for some
conditions when care is provided in alarge urban teaching hospital™*", there may be
dlightly higher rates of morbidity in teaching hospitals, even after adjusting for patient
characteristics predictive of morbidity™". However the cost of carein ateaching

hospital is generally higher than that in a community hospital, even after adjusting for
patient characteristics and disease severity™'.

A recent analysis of surgical procedures done on a national sample of teaching and
nonteaching hospital s substantiated the accepted notion that teaching hospitals provide
highly specialized procedures that are rarely done in nonteaching hospitals; and they also
provide a majority of specialized procedures.”"" However less specialized procedures
represented 91% of major teaching hospital surgical procedures, representing 89% of
teaching hospital days and 85% of teaching hospital charges for surgical procedures.
Even though the volume of highly specialized and specialized procedures grew
dramatically between 1989 and 1995, they still represented less than 10% of the surgical
volume of amajor teaching hospital. Asthe authors conclude, “...hospitals a'so may see
in these findings the need to compete with community hospitals for less specialized
surgical procedures that constitute the majority of surgical proceduresin all types of
hospitals. Strategic plans that focus on the specialized surgical procedures and ignore
the less specialized procedures are not likely to fill the beds of major teaching
hospitals.”*"" Theimplications of these conclusions are that in some markets, at least,
teaching hospitals have sought an increased market share in nonspecialized inpatient
treatment.

Methods and Findings:

We identified as major teaching hospital s those that are members of the Council of
Teaching Hospitals (COTH); all remaining hospitals were considered community
hospitals for purposes of our analysis, with some minor adjustments for non-COTH
hospitals that functioned as major teaching hospitalsin terms of their case mix. We also
excluded those COTH members with few inpatient discharges or those that were highly
speciaized, such asrehabilitation institutions. Using this definition, teaching hospitals
provided 20% of the inpatient dischargesin our 10-state sample; their share ranged

from 5.2% in Colorado to 42.3% in Massachusetts (see Table X)
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Table X: Discharges by state for teaching ver sus community hospitals

State Teaching Community Total Teaching/TotZI)
California * 234,854 1,676,137 1,910,991 12.2%
Colorado 23,317 418,632 441,949 5.2%
Florida 186,555 2,002,999 2,189,554 8.5%
lowa 24,387 337,106 361,493 6.7%
Illinois 415,592 1,220,454 1,636,046 25.4%
Massachusetts 335,082 457,661 792,743 42.3%
New York 961,757 1,472,653 2,434,410 39.5%
Texas 381,884 2,191,925 2,573,809 14.8%
Virginia 142,551 679,133 821,684 17.3%
Washington 45,226 528,752 573,978 7.9%
Total Discharges 2,751,205 10,985,452 13,736,657 20%
* 6 months

Table XI below shows the proportion of tertiary and secondary carein teaching vs.
community hospitalsin terms of cases, days, charges and costs. For the purpose of our
anaysis, we defined secondary care as al non-tertiary inpatient cases. Tertiary cases
included 23 DRGs that are performed predominately in ateaching hospital setting.
Transplants, open heart surgery and craniotomies are among the tertiary services

(see Appendix Il for alist of the tertiary DRG’ s used).

Table XI: Proportion of Tertiary versus Secondary Care

Teaching Hospitals Community Hospitals
Tertiary Secondary Tertiary Secondary
Cases 7.1% 92.9% 3.4% 96.6%
Days 12.1% 87.9% 5.6% 94.4%
Charges 23.2% 76.8% 14.1% 85.9%
Total Costs 22.5% 77.5% 12.8% 87.2%
Direct Costs 23.8% 76.2% 13.8% 86.2%

While teaching hospitals are the primary providers of tertiary care in most communities,
in our sample, over 90% of their inpatient discharges and 76% of their direct costs are for
secondary care. To the extent that secondary care in atypical teaching hospital costs
more than in acommunity hospital, negotiating payment rates for secondary care using
community hospital costs as the benchmark, could be a promising cost containment
strategy, particularly in those states in which teaching hospitals treat arelatively high
proportion of secondary cases.
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We calculated the cost of secondary care in teaching and community hospitals and
guantified the difference in direct cost between the two types of hospitals. In comparing
the direct cost of secondary care in teaching and community environments, we adjusted
for severity of illnessusing RDRGs. While using RDRGs may not capture all differences
in severity of illness between teaching and nonteaching patients receiving secondary care,
the literature suggests that further severity adjustments do not explain most of the
difference in cost between teaching and nonteaching hospitals ™.

Table X11: Secondary Care adjusted for severity of illness

Secondary Care Teaching Commu.nity Total % Teaching >
Hospitals Hospitals Hospitals Community

Cases 2,774,698 12,228,194 | 15,002,892

Average LOS 5.17 4.82 4.90 7.2%

Charge/case $15,101 $13,045 $13,511 15.8%

Total cost/case $6,843 $5,226 $5,572 31.0%

Direct cost/case $3,736 $2,921 $3,101 27.9%

Asshown in Table XII secondary care is more expensive to provide in teaching hospitals
than in community hospitals. Overall, the average direct cost per case for teaching
hospitals was $3,736, 28% higher than community hospitals at $2,921. In addition,
average lengths of stay in teaching hospitals were 7% higher.

We aso looked at five speciaties representing alarge portion of admissions to
community hospitals: cardiology, general surgery, obstetrics, orthopedics and pulmonary,
while excluding tertiary DRGs as previously described. These five specialties account

for 47% of community hospitals admissions and 50% of teaching hospital admissions
(excluding newborns).

Asshown in Table XI11, these specialties are consistently more expensive in the teaching
hospitals, ranging from 31% more expensive for pulmonary to 37% more expensive for
general surgery. Of the $2.6 billion in cost burden from providing secondary carein
teaching hospitals, $1.2 billion or 47% is accounted for by these five specialties. General
surgery at $415 million and Orthopedics at $291 million represent the largest cost burden.
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Table XI11: LOS, Direct Costs, LOS and Direct Cost Burden by Specialty*

Teaching LOS Dir cost LOS Dir Cost

Specialty Hospital [Teaching % > |Teaching % > Burden Burden
Cases Community Community in Days in Millions

Cardiology 281,066 -0.5% 34.1% -5,339 $208.4
General Surgery 249,981 4.1% 37.3% 65,879 415.1
Obstetrics 390,355 14.1% 33.5% 145,335 146.9
Orthopedics 243,594 0.0% 32.4% -71 291.2
Pulmonary 223,443 -10.4% 31.2% -110,487 171.5
Subtotal 1,388,439 95,316 $1,233.0
Other Specialties 1,386,259 99,913 1,412.6
All Specialties 2,774,698 195,229 $2,645.6

* Excludes newborns

A strategy to teaching hospitals for secondary care at community hospital rates, could
have alarge impact on payer expenditures for hospital care.”

Best Demonstrated Practice regarding LOSand Utilization

Methods and Findings:

Hospital treatment patterns vary dramatically for similar patients across institutions and
across states. These differencesin treatment patterns trandate into differencesin
resource utilization as measured by LOS and cost per case. To quantify the magnitude
of these differences, we identified the hospitals that fell into the lowest quartile for direct
cost per case after adjustment for severity of illness and applied their practice patterns
and cost structure to the remaining hospitals.

The analysis was performed separately for the teaching hospitals and community
hospitals, by state. We excluded lowa, Colorado and Washington from the teaching
hospital analysis because they each had fewer than four teaching hospitals. We then
quantified the direct cost savings that would potentially occur if the other teaching and
community hospitals could emulate the best practice in their state. Best Practice was
defined by the lowest quartile costsin each state.

® There were 30 million avail able bed-daysin community hospitalsin our sample; secondary patientsin
teaching hospitals use roughly 13.3 million bed-days. In our ten states, shifting all of the secondary care
out of teaching hospitals and into community hospitals would still leave excess capacity in the community
hospitals, assuming a community hospital is“full” at 85% of bed capacity (and not taking into account
other capacity constraints such as nurse staffing).
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We found that the direct cost per case for the lowest quartile teaching hospitals was
23.8% lower than the other teaching hospitals ($4,320 per case vs. $5,670 per case),
ranging from 13.0% lower in Virginiato 29.8% lower in Massachusetts. The extra
direct cost burden of teaching hospitals in the more expensive three quartileswas $2.4
billion across the sample, or approximately $5.4 billion nationwide (assuming the same
proportion of teaching hospital discharges nationwide). The LOS for the lowest quartile
teaching hospitals was 6.4% lower than the other hospitals (5.50 days vs. 5.88 days),
ranging from 2.9% higher in Virginiato 13.4% lower in Florida.

The direct cost for the lowest quartile community hospitals was 17.0% |lower than the
other community hospitals ($2,940 per case vs. $3.542 per case), ranging from 14.5%
lower in lowato 25.5% lower in Colorado. The extradirect cost burden of community
hospitalsin the more expensive three quartiles was $2.7 billion across the sample or
approximately $6.0 billion nationwide. The LOS for the lowest quartile community
hospitals was 4.7% lower than the other hospitals (4.70 days vs. 4.93 days), ranging
from 2.8% lower in Illinoisto 9.6% lower in lowa.

Table XV below shows the variation by state within our sample for teaching hospitals
after adjustment for severity differences among the teaching hospitals in the state.

Table XV: Teaching Hospital Direct Cost and Length of Stay Variation

Teaching Best O.ther % Best| Dir Cost Best O.ther % Best | Excess
State Quartlle Ho;pltals Below B.u.rden Quartile|Hospitals | Below Days

Dir Cost | Dir Cost | Others [(Millions) LOS LOS| Others (000)
California $5,046 $6,354 20.6%| $333.2 5.47 5.62 2.6% 37.7
Florida 5,188 7,296 28.9% 278.6 5.34 6.16| 13.4% 109.1
lllinois 3,863 5,000 22.7% 286.0 4.82 5.21 7.4% 96.4
Massachusetts 3,656 5,208 29.8% 362.7 5.00 5.01 0.3% 3.3
New York 3,874 5,198 25.5% 834.3 6.32 6.69 5.5% 231.2
Texas 5,413 6,631 18.4% 304.3 5.42 5.74 5.4% 77.8
Virginia 4,073 4,679 13.0% 33.9 4.62 4.49 -2.9% -7.2
All States $4,320 $5,670 23.8% | $2,433.0 5.50 5.88 6.4% 548.3
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Table XVI below shows the variation by state within our sample for community hospitals
after adjustment for severity differences among the community hospitalsin the state.

Table XVI: Community Hospital Direct Cost and Length of Stay Variation

Community Best O.ther % Best | Dir Cost Best O.ther % Best | Excess
State Quartlle Ho;pltals Below B.u.rden Quartile |Hospitals| Below Days

Dir Cost | Dir Cost | Others | (millions) LOS LOS| Others (000)
California $3,623 $4,562 20.6% | $1,392.5 5.21 5.49 5.1% 418.5
Colorado 3,719 4,989 25.5% 258.8 4.02 4.16 3.3% 28.1
Florida 3,157 3,826 17.5% 929.0 4.67 4.85 3.5% 237.9
lowa 2,995 3,501 14.5% 91.5 4.17 4.61 9.6% 79.9
lllinois 2,558 3,133 18.4% 444.0 4.50 4.63 2.8% 100.1
Massachusetts 2,178 2,715 19.8% 169.0 4.13 4.47 7.7% 107.6
New York 2,493 3,220 22.6% 738.4 6.11 6.49 5.9% 387.9
Texas 2,012 2,536 20.7% 722.9 3.62 3.89 7.0% 373.8
Virginia 2,775 3,573 22.3% 358.3 4.72 4.91 3.9% 85.7
Washington 3,184 3,808 16.4% 189.7 3.97 4.12 3.8% 47.1
All States $2,940 $3,542 17.0% | $2,713.8 4.70 4.93 4.7% | 1,182.1

In both the teaching and community hospital groups, the cost variations from the best
quartile are not just the result of length of stay differences. In the lowest cost quartile
of teaching hospitals, LOS was 6.4% lower but direct cost was 23.8% lower. The
comparable figures for community hospitals were 4.7% lower LOS compared with
17.0% lower direct cost.

Other factors accounting for the differences would likely include higher utilization of
ancillary services (e.g., lab, radiology, pharmacy, OR) and higher cost per unit of service
in routine and ancillary service areas in the hospitals that are not in the lowest cost
guartile. Indirect or overhead costs do not explain any of the difference since we are
comparing direct costs (i.e., before overhead allocation), rather than total costs.

A comparison of quality differences between the lowest cost quartiles and the other

three cost quartiles showed mixed differences in outcomes. Here we used our six quality
indicators as described earlier. Asindicated in Table XVII, the lowest cost quartile of
teaching hospitals had lower incidence rates in two of the six quality indicators (adverse
effects and wound infection) and higher incidence rates in three others (pneumonia,
pulmonary compromise and urinary tract infection). For community hospitals, the lowest
cost quartile had a dlightly lower rate of adverse effects and showed minimal differences
for the five other quality indicators when compared to the higher cost quartiles.
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Table XVII: Quality Comparison of Lowest Cost Quartile Hospitalsto Other Hospitals

Teaching Community

Quality Indicator Lowest Other Lowest/ Lowest Other | Lowest/

Quartile | Hospitals Other Quartile | Hospitals Other
Adverse Effects 3.10% 3.51% 0.88 2.43% 2.53% 0.96
Wound Infection 0.35% 0.44% 0.80 0.27% 0.26% 1.02
Pneumonia 1.53% 1.24% 1.23 1.27% 1.27% 1.00
Urinary Tract Infection 3.38% 3.22% 1.05 2.97% 2.95% 1.01
Mechanical Comps 1.31% 1.33% .98 1.03% 1.02% 1.02
Pulmonary Compromise 2.17% 2.00% 1.09 1.79% 1.80% 0.99

Influence of Changing Population Demographics on Hospital Costs

Background:

According to the Census Bureau, 16.5% of the U.S. population will be over age 65in
2020, This compares to 12.7% of the population in 1999. The extent to which the aging
population will stress the healthcare system is not well understood. Three of the most
recent survey data sources (National Long-Term Survey, Medicare Current Beneficiary
Survey and the National Health Interview Survey) show areduction in disability levelsin
late 1990s compared to the early 1980s. The improvement of educational attainment in
the elderly in recent decades is thought to be akey factor in improving health status®'.

The 1996 Medical Expenditure Panel Survey (MEPS) showed that 5% of the population
accounted for the majority of health expenditures. Half of the U.S. population consumes
only 3% of all healthcare resources with an average annua expenditure of $122. Thosein
the top 1% of spenders account for 27% of aggregate expenditures, an average of
$56,459 per person per year. However the high spenders tend to be younger and do not
consider themselvesto bein fair or poor health. The elderly account for only 46.3% of
the top 1% of healthcare spenders®".

The future behavior of the baby boomersisavariable that ishard to predict. The baby
boomers comprise a population of 79 million people, with the first million of these
reaching age 65 in the year 2011. The baby boomers led the fitness craze and as such
are healthier and more educated about their health®'". They are more comfortable
questioning their physicians and see the physician-patient relationship more as a
partnership than previous generations™". They are comfortable with technol ogy*".
In the year 2000 there were 52 million health-related hits on the Internet with baby
boomers leading the way in using the Internet to educate themselves about their
healthcare ™' They expect and demand good customer service. The baby boomers
will bethefirst large group to benefit from our increased ability to manage chronic
conditions.

31



Asagroup they educate themselves about the ‘new’ and the ‘best’ and demand more
expensive drugs and more expensive medical technology. According to the National
Institute for Health Care Management in ‘ Prescription Drug Expendituresin 2001:
Another Y ear of Escalating Costs' the top five prescription drug categories were:
Antidepressants, Antiulcerants, Cholesterol Reducers, Broad Antibiotics, and
Antiarthritics. Of these, older Americans are the largest users of al but the antibiotics.
However prescription drug costs for such chronic conditions are incurred primarily in
outpatient care, and they reduce demand for inpatient care for the conditions treated by
those drugs.

xlvii

Methods and Findings:

In our analysis we estimate the cost impact of the change in population age and growth
over the next 5 years, and assume that demand by age cohort will not change dramatically
in that short time period. Combining 2000 population data with 2000 cost datain our ten
sample states, we found that people 80 or older accounted for 2.5% of the population,
while accounting for 13.5% of inpatient admissions and 15.6% of direct costs. People 65
to 79 accounted for 8.2% of the population, but 20.7% of inpatient admissions and 28%
of direct costs. Those between 45 and 64 used inpatient resources in close proportion

to their percentage of the population (23.2% of population, 24.3% of direct costs),

while those under 45 used a much smaller proportion of resources (32.2%) than their
percentage of the population (66.1%). Due to childbirth, females between 18 and 44 used
substantially more resources than males (12.8% vs. 7.6%), although when hospitalized,
males cost more per case.

Table X1V: Population, Admissions, Direct Cost by Age Category and Gender

Age % of Population (2000) % of Admissions % of Direct Cost

Category Males | Females Total Males | Females Total Males | Females Total

Under 18* 13.1% | 13.2% | 26.2% 9.7% 9.5% | 19.2% 6.2% 55% | 11.7%

18 to 44 19.8% | 20.1% | 39.9% 7.2% 20.0% | 27.2% 7.6% 12.8% | 20.5%
45 to 64 10.7% | 12.4% | 23.2% 9.6% 9.8% | 19.4%| 12.9% 11.3% | 24.3%
6510 79 4.0% 42% | 8.2% 9.7% 11.1% | 20.7% | 13.9% 14.1% | 28.0%
80+ 1.2% 1.4%| 2.5% 4.9% 8.6% | 13.5% 6.1% 9.5% | 15.6%
Total 48.8% | 51.2% [100.0% | 41.0% 59.0% | 100.0% | 46.7% 53.3% | 100.0%

* includes newborns

Assuming no change in hospitalization rates within each age category and holding direct
cost per case within each age category at the 2000 level, we estimated the impact on costs
of the population size and age mix in 2005. This gives us what the 2005 population size
and age mix would have cost in 2000.
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We found that for males within our 10 state sample, direct costs would have been higher
by 8.20%. Of the 8.20%, 7.04% is due to the increase in population size; only 1.16% is
due to changesin the age mix. For females, direct costs would have been higher by
7.42% using the 2005 population size and age mix. Of the 7.42%, 5.87% is due to
increase in population size, and only 1.55% due to changes in the age mix.

Thus, the aging of the population does not appear to be amgjor factor in pushing up
healthcare costs, at least over the next five years. The reason for that can perhaps be best
understood by viewing Figure 2, which shows how direct costs vary by age group in our
sample population.

Figure2
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For males, direct cost per case rises from $4,133 per case at age range of 40to 44 to a
high of $5,494 for 65 to 69 and then declinesto $4,421 at 85+. For females, direct cost
rises from $3,386 for 40 to 44 to a high of $4,897 at 65 to 69 and then declines to $3,958
at 85+. Thisdeclinein cost per case after age 69 mitigates the impact of the general
aging of the population on inpatient healthcare costs.

Limitations of this Research

Thisanalysisisa“big picture’ analysis based on administrative data from a sampling of
hospitals that overrepresent larger, urban hospitals at the expense of small rural hospitals.
Thus our findings may not be appropriate to apply to small rural hospitals or to particular
locd hospitd markets. Also, thelimitations of administrative datamust be acknowledged,
particularly in making adjustments for patient socioeconomic characteristics or co-
morbidities that may further explain hospital cost or quality outcome variations.
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Our definitions of clinical quality (the HCUP indicators) are only six commonly available
measures; there are other measures of quality that may or may not have significant cost
implications for hospitals. It isalso important to remember that the Leapfrog volume
criteriaare indirect measures of hospital quality; in particular, a single volume cutoff for
specific procedures is not consistent with the actual behavior of volume and mortality

in other research. Rather, the Leapfrog criteria might be best used as a benchmark for
where mortality rates should be (at or below), rather than where surgical volume must be.

It isimportant to note also that our cost data does not directly translate into amounts
that could be saved if steps were taken to achieve better quality and lower costs. The
managerial, political, and technical costs of implementation may be significant, although
they should be viewed as investments with a high potential for ongoing operational cost
payoff in the future.

Key Findingsand I mplications
The key findings of our analysis are:

Nursing cost center direct costs constitute roughly 44% of the direct cost of
inpatient care; payroll costs are 80% of those direct costs. Thus small increasesin
nursing payroll costs will have relatively large effects on inpatient hospital costs.
Hospital payroll increased 3.7% in hospitals in 2000, which, when applied to
inpatient nursing cost center payroll alone, would translate into roughly 47% of
the 2.8% increase in inpatient cost in 2000.

Pharmacy cost center direct costs are 6.8% of inpatient costs. It isunlikely

that these costs rose at the 14% rate of total pharmacy costs in 2000, given the
stronger purchasing power and formulary controls that hospitals can exert relative
to the average consumer. Assuming inpatient pharmacy costs rose at half the
overall rate for pharmacy spending, those increases would translate into another
14% of theincreasein inpatient cost in 2000. Thustogether, nursing and
pharmacy cost increases could account for roughly 60% of the 2000 risein
inpatient costs.

For six common quality indicators for inpatient care, the gross direct cost of poor
outcomes is estimated to be $6.4 billion nationally, accounting for 2.3% of total
inpatient hospital expenditures™"'. If hospitals were able to reduce the level of
unfavorable outcomes for just these six indicatorsto the incidence rate of the
lowest quartile, the gross cost reduction, prior to the added costs of implementing
such changes, would be $2.9 billion per year. The changein incidence rates
required to achieve error rates of the lowest quartileisroughly equal to the 50%
reducti oln called for by the Institute of Medicinein its 2000 report, To Err is
Human-.



The gross direct cost burden of ambulatory care sensitive condition admissionsis
estimated to be $18 billion nationally, based on our sample of approximately 45%
of nationwide hospital discharges. Thisamount represents 6.2% of the inpatient
hospital expenditure in 2000. The gross cost burden cannot be reduced without
additional ambulatory and pharmaceutical spending, but the net effect would be
asignificant cost savings.

Encouraging hospitals to improve mortality rates of major surgical procedures to
achieve mortality rates equivalent to those of “high volume” hospitals as defined
by The Leapfrog Group (TLG) could substantially reduce patient deaths, by an
estimated 2,356 deaths per year. Compliance with the TLG volume criteria
varied widely from state to state, both in terms of number of hospitals meeting
the criteriaand percentage of patients treated in hospitals that meet the criteria.
However most hospitals providing the TL G-identified procedures did not meet
the volume criteria

Approximately one-fifth of secondary care patients are treated in teaching
hospitals at adirect cost per case that is 29% higher than in community hospitals,
after adjustment for severity of illness. Secondary care represents 93% of the
cases and roughly 78% of the total inpatient costs of teaching hospitals. In every
state, there exists enough community hospital bed capacity to absorb up to 100%
of secondary care provided in teaching hospitals. If payers paid teaching hospitals
the community hospital cost for secondary care, the savings could be substantial.
However there would need to be an alternative method devel oped of paying for
teaching and underreimbursed research costs, and possibly an increasein rates
paid for highly complex care that may be currently subsidized by secondary care
in teaching hospitals.

Aslong as demand patterns by age cohort do not change significantly, the near
term impact of population aging should not be amajor factor in the increasein
inpatient hospitals costs. However population growth will increase total
healthcare costs over the next five years by roughly 7% for males and 6% for
females (averaging 1.4% per year and 1.2% per year respectively).

The gross direct cost burden of patients treated in teaching hospitals at costs
above those of the lowest cost quartile of teaching hospitals was $5.4 hillion
(extrapolated nationwide). For community hospitals, the gross direct cost burden
of patientstreated in facilities at costs above the lowest quartile was $6 billion,
extrapolated nationwide. The combined excess gross cost represents roughly

4% of total inpatient hospital expendituresin 2000. We did not detect systematic
quality differences between the lowest cost and other hospitals, either teaching or
community.
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The cumulative gross direct cost burden of quality incidence ratesin excess of the
best quartile, the ACSC burden, the additional cost of secondary care in teaching
hospitals, and the costs of care in excess of that provided by the lowest cost
guartile hospitals total roughly $41 billion for 2000, or 14% of total inpatient cost.
This cost burden represents areas in which payers can exert some influence over
hospital inpatient costs in ways that can also improve patient care quality.

Potential Strategiesfor Controlling Hospital Costs

The findings described above lead to severa potentia strategies for helping to control
hospital costs.

- Reduce hospital admissions for ambulatory care sensitive conditions through
introduction of meaningful incentives for hospitals and physicians. These
incentives should encourage the development or expansion of disease manage-
ment or other programs that identify patients with these conditions and provide
focused services to avoid hospitalization. Given the importance of these
admissions to some hospitals®, the incentives need to be viewed by the hospitals
aswell asthe providers as having financial benefits. Another intervention that
both payers and providers might consider is the provision of pharmacy coverage
for chronically ill elders (e.g. hypertension, diabetes), which might be funded
from some of the savings that could come from reduced use of inpatient care.

Lower the rate of adverse quality outcomesin the hospital through rewarding
hospitals for improvementsin their performance in absolute terms and in relation
to their peers. Several health plans are aready implementing such initiatives.
Critical to successis reviewing quality indicators with hospitals preferably every
six months and immediately rewarding improved performance. As our results
indicate, improving quality can save ahospital significant resources and could
potentially fund alarge portion of targeted programs to reduce specific
unfavorable outcomes. Health plan emphasis on the importance of quality
performance by hospitals with attached financial rewards could have a
significant influence.

Encourage the shift of complex procedures to hospitals that meet the TLG
volume criteria; or, aternatively, use the mortality rates of hospitals meeting the
volume criteria as the basis for rewarding hospitals that achieve those levels of
mortality, regardless of volume. Given that the mortality differences on either
side of the TL G cut-off points are not large, the use of a single volume cut-off
point is not justifiable. Hospitals should be motivated to achieve the quality
levels of higher volume hospitals, however. This may be achievable by having
fewer surgeons do more procedures, and/or by improving the care processes used
during the patient stay, without having to achieving an institutional level of
volume that hitsthe TLG cutoffs.

® Note that in our other paper, we found that financially distressed hospitals had significantly higher
proportions of ACSC discharges than did healthier hospitals.
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The development of “ Centers of Excellence” for complex proceduresin
institutions meeting the mortality levels of higher volume hospitals may be an
effective way to motivate mortality improvements among all hospitals, especialy
those with lower volumes. A tiered payment system that recognizes those
Centers of Excellence would provide patient incentives to seek surgical care

in appropriate places.

Encourage the shift of volume for less complex secondary care to community
hospital's, within the capacity of community hospitals to absorb volumein
secondary care. At the sametime, for secondary care, payers could adopt the
community hospital level of payment as the standard for paying al hospitals. As
our results show, community hospitals provide secondary care at a substantially
lower cost than teaching hospitals across multiple speciaties. The development
of tiered networks for secondary care where members have alower deductible

or co-payment at hospitals with lower cost (or offering acommunity hospital-
equivalent rate) could help achieve thischange. At the same time, payers need to
get involved in public policy discussions of the appropriate funding of medical
education. Putting most of the burden of medical education on the patients
treated by teaching hospitalsis not an equitable method of financing medical
education, which benefits all people.

Even more costs could be saved if the cost and LOS “standards’ set by the lowest
cost quartile of hospitalsin each state, teaching or community, were used as the
basis of payment discussions. Further research on how the lowest quartile
hospitals achieve their cost structures would be worth pursuing; and appropriate
lessons learned could be encouraged for adoption by the higher-cost hospitals.

The ultimate potential of these strategiesis not only to slow down increasesin hospital
costs, but also to significantly improve the care provided and related outcomes for health
plan members. Strong and well thought out incentives for providers in conjunction with
meaningful information provided on aregular basiswill be essential to success.
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Appendix | —A
State Variation in Quality Indicator Performance

Overall
Incidence Rate
(% of at Risk Population)

Lowest Quartile
Incidence Rate
(% of at Risk Population)

Direct Cost Savings of
Reduction to Lowest
Quartile Rate (millions)

S\Lcji?(lzg\)t,or State Teaching | Community | Teaching | Community Teaching Community
Adverse California 3.64% 2.51% 2.56% 1.03% $46.6 $158.2
Effects Colorado 5.85% 3.03% NA 1.25% $0.0 $34.1
Florida 4.77% 2.91% 3.45% 1.49% $14.7 $94.7
lowa 8.44% 2.72% NA 1.12% $0.0 $15.6
lllinois 2.96% 2.08% 1.96% 0.88% $18.9 $44.0
Massachusetts 4.24% 2.23% 2.88% 1.10% $22.4 $9.3
New York 2.91% 2.01% 1.72% 0.94% $61.2 $42.2
Texas 2.92% 2.09% 2.25% 0.78% $18.5 $90.0
Virginia 3.60% 2.29% 3.06% 1.11% $4.6 $25.5
Washington 5.46% 3.54% 3.20% 1.85% $5.8 $27.5
Total 3.44% 2.45% 2.36% 1.09% $192.7 $541.2
Wound California 0.50% 0.27% 0.32% 0.11% $19.2 $45.7
Infection Colorado 0.68% 0.29% NA 0.18% $0.0 $4.5
Florida 0.57% 0.28% 0.31% 0.11% $9.0 $24.1
lowa 0.64% 0.24% NA 0.14% $0.0 $1.8
Illinois 0.33% 0.21% 0.25% 0.10% $3.6 $7.0
Massachusetts 0.44% 0.29% 0.37% 0.13% $2.7 $3.1
New York 0.38% 0.27% 0.20% 0.10% $21.2 $16.5
Texas 0.42% 0.26% 0.28% 0.12% $5.2 $15.7
Virginia 0.42% 0.25% 0.41% 0.11% $0.2 $6.4
Washington 0.79% 0.29% 0.58% 0.13% $1.9 $4.9
Total 0.43% 0.26% 0.29% 0.12% $63.1 $129.6
Pneumonia  California 1.39% 1.19% 0.67% 0.51% $9.5 $27.8
After Colorado 0.87% 1.13% NA 0.59% $0.0 $3.4
Surgery Florida 1.27% 1.06% 0.54% 0.50% $2.5 $10.4
lowa 3.08% 1.90% NA 1.41% $0.0 $1.3
Illinois 2.08% 2.34% 1.52% 1.36% $3.2 $5.5
Massachusetts 1.43% 1.38% 1.17% 0.56% $2.1 $1.8
New York 0.96% 1.16% 0.52% 0.47% $7.8 $7.0
Texas 1.08% 0.84% 0.72% 0.47% $2.7 $9.8
Virginia 1.03% 1.06% 0.78% 0.62% $0.6 $2.2
Washington 3.23% 1.25% 1.80% 0.69% $1.9 $3.9
Total 1.37% 1.26% 0.89% 0.65% $30.4 $73.0
Urinary California 2.09% 2.10% 1.27% 0.98% $5.3 $19.1
Tract Colorado 2.28% 2.35% NA 1.35% $0.0 $2.4
Infection Florida 3.03% 3.29% 1.72% 1.87% $2.0 $3.5
lowa 4.10% 3.92% NA 3.02% $0.0 $0.8
Illinois 4.40% 4.98% 2.70% 2.97% $3.6 $1.7
Massachusetts 2.62% 2.90% 1.69% 1.78% $2.1 $1.2
New York 4.23% 3.34% 2.00% 1.32% $6.7 $4.7
Texas 2.46% 2.55% 1.83% 1.34% $1.3 $5.9
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Overall
Incidence Rate
(% of at Risk Population)

Lowest Quartile
Incidence Rate
(% of at Risk Population)

Direct Cost Savings of
Reduction to Lowest
Quartile Rate (millions)

S\Lcji?(lzg\)t,or State Teaching | Community | Teaching | Community Teaching | Community
Urinary Virginia 2.38% 2.84% 1.92% 1.67% $0.3 $0.8
Tract Washington 4.10% 2.47% 3.47% 1.41% $0.4 $1.7
Infection (cont) TOtal 3.26% 2.91% | 1.96% 1.57% $21.6 $41.8
Mechanical ~ California 1.35% 1.02% 0.73% 0.46% $2.4 $12.9
Complications Colorado 1.97% 1.11% NA 0.36% $0.0 $3.4
Florida 1.66% 1.01% 0.76% 0.48% $2.1 $5.5
lowa 2.70% 1.00% NA 0.78% $0.0 $0.6
lllinois 1.88% 1.45% 0.96% 0.74% $5.0 $3.5
Massachusetts 1.30% 0.77% 0.91% 0.33% $2.1 $0.9
New York 0.95% 0.75% 0.43% 0.34% $5.8 $3.2
Texas 1.36% 0.95% 1.17% 0.47% $0.4 $2.3
Virginia 1.12% 0.87% 0.93% 0.51% $0.4 $1.3
Washington 3.49% 1.21% 3.48% 0.68% $0.0 $2.4
Total 1.39% 1.02% 0.86% 0.50% $18.3 $36.1
Pulmonary  California 2.07% 1.96% 1.16% 0.93% $14.7 $49.3
Compromise Colorado 2.50% 1.87% NA 0.81% $0.0 $7.5
Florida 4.30% 2.10% 2.93% 1.12% $3.5 $15.8
lowa 11.92% 2.07% NA 1.06% $0.0 $3.9
lllinois 2.61% 2.50% 1.91% 1.29% $2.9 $4.9
Massachusetts 1.67% 1.07% 0.82% 0.35% $5.5 $2.8
New York 1.55% 1.44% 0.85% 0.60% $10.9 $9.6
Texas 1.70% 1.17% 1.09% 0.60% $4.5 $17.3
Virginia 1.75% 1.62% 1.18% 0.65% $1.1 $6.4
Washington 6.23% 1.37% 3.02% 0.60% $4.8 $3.6
Total 2.25% 1.78% 1.43% 0.86% $48.0 $121.2
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Appendix | —B
State Variation in Ambulatory Care Sensitive Conditions

ACSC Indicator Caﬁeosf ﬁégs -Igc;tyi! Dir (Ai(\)Igt CosItDI(rne1ﬁ; CaO/soeosf Sg;sf Dir ("f:)g{
California

Adult Asthma 20,660 3.9 80,037 ($4,114.1 $85.0 4.1% 2.8% 3.4%
Angina 12,318 2.0 24,513 2,514 31.0 2.5% 0.9% 1.2%
Bacterial Pneumonia 121,440 6.2 749,528 5,077 616.5 | 24.4% | 26.5% 24.7%
CHF 93,990 5.2 | 491,850 5,131 482.2 | 18.9% | 17.4% 19.3%
COPD 57,506 5.6 | 320,021 4,995 287.3 | 11.5% | 11.3% 11.5%
Dehydration 35,432 3.6 | 126,209 2,782 98.6 7.1% 4.5% 3.9%
Diabetes LT 24,926 6.1 | 150,952 5,535 138.0 5.0% 5.3% 5.5%
Diabetes ST 9,618 4.2 40,848 4,784 46.0 1.9% 1.4% 1.8%
Diabetes Uncontrolled 4,448 3.6 16,115 2,791 12.4 0.9% 0.6% 0.5%
Hypertension 6,466 4.0 26,174 2,923 18.9 1.3% 0.9% 0.8%
Low Birthweight 24,496 15,5 | 379,027 13,844 339.1 4.9% | 13.4% 13.6%
Lower Extr Amp 7,970 11.4 90,810 10,631 84.7 1.6% 3.2% 3.4%
Pediatric Asthma 15,512 2.4 37,477 1,834 28.4 3.1% 1.3% 1.1%
Pediatric Gastroenteritis | 11,982 2.1 25,510 1,284 15.4 2.4% 0.9% 0.6%
Perforated Appendix 11,384 5.8 66,118 6,018 68.5 2.3% 2.3% 2.7%
UTI 40,220 44| 178,537 3,655 147.0 8.1% 6.3% 5.9%
Total 498,368 5.7 12,823,753 |$5,048.3 | $2,499.1

Colorado

Adult Asthma 2,206 3.1 6,870 | $2,228.0 $4.9 4.8% 2.8% 2.5%
Angina 952 1.7 1,640 1,617 15 2.1% 0.7% 0.8%
Bacterial Pneumonia 10,600 4.5 47,892 3,479 36.9 | 23.0% | 19.6% 18.4%
CHE 7,028 4.7 33,091 3,929 276 | 15.2% | 13.6% 13.8%
COPD 5,250 4.2 22,246 3,370 17.7 | 11.4% 9.1% 8.8%
Dehydration 3,006 3.0 8,874 1,931 5.8 6.5% 3.6% 2.9%
Diabetes LT 2,150 5.8 12,406 5,378 11.6 4.7% 5.1% 5.8%
Diabetes ST 1,304 3.4 4,485 3,322 4.3 2.8% 1.8% 2.2%
Diabetes Uncontrolled 258 3.2 817 1,850 0.5 0.6% 0.3% 0.2%
Hypertension 697 25 1,709 2,052 1.4 1.5% 0.7% 0.7%
Low Birthweight 4,369 16.3 71,050 13,928 60.9 9.5% | 29.1% 30.4%
Lower Extr Amp 680 10.4 7,088 10,091 6.9 1.5% 2.9% 3.4%
Pediatric Asthma 1,675 2.1 3,569 2,102 3.5 3.6% 1.5% 1.8%
Pediatric Gastroenteritis 845 2.1 1,786 1,238 1.0 1.8% 0.7% 0.5%
Perforated Appendix 1,431 5.5 7,891 5,072 7.3 3.1% 3.2% 3.6%
UTI 3,719 3.4 12,722 2,259 8.4 8.1% 5.2% 4.2%
Total 46,170 5.3 | 244,136 | $4,373.6 $200.2
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ACSC Indicator Caﬁeosf ﬁégs -Igc;tyi! Dir (Ai(\)Igt Cos?l(rniﬁ; CaO/soeosf Sg)?sf Dir (O?ZJZI
Florida

Adult Asthma 13,384 4.1 54,363 $2,233.7 $29.9 4.2% 3.1% 2.7%
Angina 7,795 2.2 17,051 1,667 13.0 2.5% 1.0% 1.2%
Bacterial Pneumonia 57,508 5.8 330,765 3,423 196.8 18.2% | 18.9% 18.0%
CHF 76,030 5.3 | 402,453 3,525 268.0 24.0% | 23.0% 24.5%
COPD 46,737 5.2 | 242,273 2,962 138.4 14.8% | 13.9% 12.6%
Dehydration 22,103 4.0 88,022 2,130 47.1 7.0% 5.0% 4.3%
Diabetes LT 14,457 6.5 93,884 4,162 60.2 4.6% 5.4% 5.5%
Diabetes ST 5,588 4.4 24,813 2,990 16.7 1.8% 1.4% 1.5%
Diabetes Uncontrolled 4,039 3.7 14,787 1,758 7.1 1.3% 0.8% 0.6%
Hypertension 6,509 3.0 19,467 2,051 13.4 2.1% 1.1% 1.2%
Low Birthweight 12,433 17.7 | 220,497 12,927 160.7 3.9% | 12.6% 14.7%
Lower Extr Amp 5,069 11.1 56,305 7,689 39.0 1.6% 3.2% 3.6%
Pediatric Asthma 9,069 2.6 23,892 1,576 14.3 2.9% 1.4% 1.3%
Pediatric Gastroenteritis 5,131 2.2 11,425 1,012 5.2 1.6% 0.7% 0.5%
Perforated Appendix 4,675 6.6 30,733 5,257 24.6 1.5% 1.8% 2.2%
UTI 26,000 4.5 116,644 2,365 61.5 8.2% 6.7% 5.6%
Total 316,527 5.6 |1,747,374 $3,490.7 | $1,095.8

lowa

Adult Asthma 1,670 3.5 5,785 $1,876.5 $3.1 3.3% 2.2% 2.0%
Angina 1,581 2.0 3,222 1,475 2.3 3.1% 1.2% 1.5%
Bacterial Pneumonia 13,549 5.1 68,686 2,721 36.9 26.9% | 26.1% 23.8%
CHF 9,694 5.1 49,790 3,220 31.2 19.3% | 18.9% 20.1%
COPD 6,990 4.8 33,420 2,645 18.5 13.9% | 12.7% 11.9%
Dehydration 3,610 3.7 13,224 1,770 6.4 7.2% 5.0% 4.1%
Diabetes LT 2,045 6.6 13,530 4,212 8.6 4.1% 5.1% 5.6%
Diabetes ST 792 3.6 2,865 2,321 1.8 1.6% 1.1% 1.2%
Diabetes Uncontrolled 388 3.6 1,380 1,562 0.6 0.8% 0.5% 0.4%
Hypertension 718 4.0 2,846 2,082 1.5 1.4% 1.1% 1.0%
Low Birthweight 1,790 19.2 34,345 14,421 25.8 3.6% | 13.1% 16.6%
Lower Extr Amp 689 11.9 8,208 7,232 5.0 1.4% 3.1% 3.2%
Pediatric Asthma 921 2.2 2,029 1,184 1.1 1.8% 0.8% 0.7%
Pediatric Gastroenteritis 984 2.0 1,957 821 0.8 2.0% 0.7% 0.5%
Perforated Appendix 888 5.8 5,109 4,194 3.7 1.8% 1.9% 2.4%
UTI 4,045 4.0 16,364 1,923 7.8 8.0% 6.2% 5.0%
Total 50,354 5.3 | 262,760 $3,102.2 $155.2
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ACSC Indicator Cases | LOS|  Days | DirCosi |Cost(mil) | Cases| Days |pir Cost
lllinois

Adult Asthma 13,897 3.5 48,472 $2,097.5 $29.1 5.8% 3.9% 3.9%
Angina 6,080 2.3 13,698 1,543 9.4 2.5% 1.1% 1.3%
Bacterial Pneumonia 49,492 5.3 262,865 3,091 153.0 20.7% | 21.4% 20.5%
CHF 51,415 5.2 266,871 3,247 166.9 21.5% | 21.7% 22.4%
COPD 27,718 4.8 133,698 2,766 76.7 11.6% | 10.9% 10.3%
Dehydration 17,497 3.9 67,588 1,890 33.1 7.3% 5.5% 4.4%
Diabetes LT 10,479 6.0 62,651 3,783 39.6 4.4% 5.1% 5.3%
Diabetes ST 4,325 4.1 17,599 2,635 11.4 1.8% 1.4% 1.5%
Diabetes Uncontrolled 3,895 35 13,744 1,493 5.8 1.6% 1.1% 0.8%
Hypertension 4,931 2.8 14,044 1,782 8.8 2.1% 1.1% 1.2%
Low Birthweight 10,650 14.6 155,344 10,319 109.9 4.4% | 12.6% 14.8%
Lower Extr Amp 3,498 11.0 38,447 7,343 25.7 1.5% 3.1% 3.4%
Pediatric Asthma 8,290 2.2 18,595 1,350 11.2 3.5% 1.5% 1.5%
Pediatric Gastroenteritis 3,960 1.8 7,231 838 3.3 1.7% 0.6% 0.4%
Perforated Appendix 3,503 5.9 20,610 4,710 16.5 1.5% 1.7% 2.2%
UTI 19,960 4.4 87,682 2,218 44.3 8.3% 7.1% 5.9%
Total 239,590 5.2 11,229,139 $3,129.8 $744.7

Massachusetts

Adult Asthma 5,980 3.7 22,097 $1,979.1 $11.8 5.3% 3.6% 3.2%
Angina 2,276 2.2 4,942 1,500 3.4 2.0% 0.8% 0.9%
Bacterial Pneumonia 26,691 5.4 144,030 3,038 81.1 23.8% | 23.4% 22.0%
CHF 23,308 5.0 116,995 2,928 68.2 20.7% | 19.0% 18.5%
COPD 16,038 5.2 82,675 2,822 45.3 14.3% | 13.4% 12.2%
Dehydration 8,829 4.1 35,854 1,998 17.6 7.9% 5.8% 4.8%
Diabetes LT 5,013 6.5 32,367 3,960 19.9 4.5% 5.3% 5.4%
Diabetes ST 1,760 4.2 7,443 2,737 4.8 1.6% 1.2% 1.3%
Diabetes Uncontrolled 595 3.8 2,245 1,726 1.0 0.5% 0.4% 0.3%
Hypertension 927 3.2 3,009 1,984 1.8 0.8% 0.5% 0.5%
Low Birthweight 5,030 17.2 86,550 13,621 68.5 45% | 14.0% 18.5%
Lower Extr Amp 2,177 9.9 21,592 6,432 14.0 1.9% 3.5% 3.8%
Pediatric Asthma 2,325 2.3 5,256 1,405 3.3 2.1% 0.9% 0.9%
Pediatric Gastroenteritis 766 2.2 1,665 1,345 1.0 0.7% 0.3% 0.3%
Perforated Appendix 1,564 6.2 9,621 4,708 7.4 1.4% 1.6% 2.0%
UTI 9,069 4.4 40,085 2,233 20.2 8.1% 6.5% 5.5%
Total 112,348 55| 616,426 $3,319.0 $369.4
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New York

Adult Asthma 24,579 46| 111,874 | $2,201.0 $54.1 6.9% 4.4% 4.2%
Angina 11,724 2.7 31,740 1,492 17.5 3.3% 1.3% 1.3%
Bacterial Pneumonia 73,538 7.5 | 548,985 3,606 265.2 20.7% | 21.7% 20.4%
CHF 70,054 7.2 | 506,883 3,658 256.3 19.7% | 20.0% 19.7%
COPD 38,247 6.8 | 261,794 3,139 120.1 10.8% | 10.3% 9.2%
Dehydration 25,379 6.1 | 155,476 2,481 63.0 7.1% 6.1% 4.8%
Diabetes LT 19,873 9.2 | 183,101 4,494 89.3 5.6% 7.2% 6.9%
Diabetes ST 6,890 6.1 42,301 3,343 23.0 1.9% 1.7% 1.8%
Diabetes Uncontrolled 5,601 4.5 25,059 1,845 10.3 1.6% 1.0% 0.8%
Hypertension 6,943 3.9 26,911 2,037 14.1 2.0% 1.1% 1.1%
Low Birthweight 14,290 18.1 | 257,969 14,473 206.8 4.0% | 10.2% 15.9%
Lower Extr Amp 6,234 18.5 | 115,519 10,088 62.9 1.8% 4.6% 4.8%
Pediatric Asthma 14,146 2.6 37,217 1,230 17.4 4.0% 1.5% 1.3%
Pediatric Gastroenteritis 6,168 2.3 14,013 870 5.4 1.7% 0.6% 0.4%
Perforated Appendix 4,927 7.1 35,041 4,336 21.4 1.4% 1.4% 1.6%
UTI 26,917 6.5 | 175,802 2,717 73.1 7.6% 6.9% 5.6%
Total 355,510 7.2 12,529,685 | $3,694.5| $1,299.9

Texas

Adult Asthma 12,119 3.8 45,507 | $2,185.1 $26.5 3.6% 2.3% 2.3%
Angina 6,073 2.1 12,765 2,011 12.2 1.8% 0.6% 1.0%
Bacterial Pneumonia 69,038 5.7 | 393,171 3,618 249.8 20.3% | 19.9% 21.3%
CHF 64,788 5.5 | 356,723 4,226 273.8 19.1% | 18.1% 23.4%
COPD 38,042 5.2 | 197,248 3,249 123.6 11.2% | 10.0% 10.5%
Dehydration 27,910 3.9 | 109,184 1,939 54.1 8.2% 5.5% 4.6%
Diabetes LT 19,279 7.0 | 134,008 4,282 82.6 5.7% 6.8% 7.0%
Diabetes ST 7,416 4.3 31,844 3,496 25.9 2.2% 1.6% 2.2%
Diabetes Uncontrolled 3,631 3.9 14,041 1,639 6.0 1.1% 0.7% 0.5%
Hypertension 7,610 3.2 23,972 2,416 18.4 2.2% 1.2% 1.6%
Low Birthweight 19,626 17.3 | 339,059 5,942 116.6 58% | 17.2% 9.9%
Lower Extr Amp 6,991 10.9 76,349 6,859 47.9 2.1% 3.9% 4.1%
Pediatric Asthma 11,865 2.6 30,920 1,670 19.8 3.5% 1.6% 1.7%
Pediatric Gastroenteritis 6,961 2.4 16,456 996 6.9 2.1% 0.8% 0.6%
Perforated Appendix 5,655 6.2 35,310 5,275 29.8 1.7% 1.8% 2.5%
UTI 32,349 49 | 157,378 2,417 78.2 9.5% 8.0% 6.7%
Total 339,353 5.9 11,973,935 | $3,510.1 | $1,172.2
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Virginia

Adult Asthma 6,184 40| 24,773 $2,352.2 $14.5 5.2% 3.8% 3.7%
Angina 2,698 2.0 5,412 1,611 4.3 2.3% 0.8% 1.1%
Bacterial Pneumonia 22,486 5.6 | 126,689 3,228 72.6 19.0% | 19.2% 18.5%
CHF 24,848 5.6 | 140,333 3,689 91.7 21.0% | 21.3% 23.4%
COPD 15,892 5.4 | 85,107 3,052 48.5 13.5% | 12.9% 12.4%
Dehydration 10,057 42| 42,597 1,986 20.0 8.5% 6.5% 5.1%
Diabetes LT 6,073 6.4 | 39,077 3,775 22.9 5.1% 5.9% 5.8%
Diabetes ST 2,794 4.2 11,837 2,705 7.6 2.4% 1.8% 1.9%
Diabetes Uncontrolled 1,251 3.8 4,732 1,657 2.1 1.1% 0.7% 0.5%
Hypertension 1,863 3.0 5,583 2,066 3.8 1.6% 0.8% 1.0%
Low Birthweight 5,226 149 | 77,735 9,682 50.6 44% | 11.8% 12.9%
Lower Extr Amp 2,265 12.3 27,793 7,980 18.1 1.9% 4.2% 4.6%
Pediatric Asthma 3,658 2.2 7,911 1,310 4.8 3.1% 1.2% 1.2%
Pediatric Gastroenteritis 1,746 1.8 3,181 766 1.3 1.5% 0.5% 0.3%
Perforated Appendix 1,837 6.1 11,164 4,615 8.5 1.6% 1.7% 2.2%
UTI 9,205 4.8 | 44,224 2,285 21.0 7.8% 6.7% 5.4%
Total 118,083 5.6 | 658,148 $3,352.7 $392.3

Washington

Adult Asthma 2,935 34| 10,122 | $2,162.2 $6.3 4.6% 3.3% 2.8%
Angina 1,568 1.6 2,568 1,514 2.4 2.4% 0.8% 1.0%
Bacterial Pneumonia 14,975 4.4 66,501 3,069 46.0 23.3% | 21.8% 20.1%
CHF 12,059 4.2 | 50,069 3,167 38.2 18.8% | 16.4% 16.7%
COPD 7,267 42| 30,594 2,997 21.8 11.3% | 10.0% 9.5%
Dehydration 4,203 3.2 13,443 1,928 8.1 6.5% 4.4% 3.5%
Diabetes LT 2,824 5.5 15,487 4,855 13.7 4.4% 5.1% 6.0%
Diabetes ST 1,427 3.3 4,769 2,808 4.0 2.2% 1.6% 1.8%
Diabetes Uncontrolled 353 2.9 1,040 1,689 0.6 0.5% 0.3% 0.3%
Hypertension 649 2.5 1,622 2,231 1.4 1.0% 0.5% 0.6%
Low Birthweight 3,586 17.1| 61,433 14,668 52.6 5.6% | 20.2% 23.0%
Lower Extr Amp 1,173 8.5 9,956 7,321 8.6 1.8% 3.3% 3.8%
Pediatric Asthma 2,433 2.2 5,254 1,421 35 3.8% 1.7% 1.5%
Pediatric Gastroenteritis 1,216 2.0 2,445 1,095 1.3 1.9% 0.8% 0.6%
Perforated Appendix 1,796 5.0 9,016 4,240 7.6 2.8% 3.0% 3.3%
UTI 5,736 3.5| 20,221 2,184 12.5 8.9% 6.6% 5.5%
Total 64,200 4.8 | 304,540 | $3,598.5 $ 228.6




State Variation in TLG Volume Compliance

Appendix | -C

% of Hospitals

% of Cases

Mortality Rate

TLG Criteria Criteria Criteria Criteria Criteria Criteria
Measure State Met Not Met Met Not Met Met | Not Met
AAA California 11.4% 88.6% 38.6% 61.4% 9.32% | 13.04%
Colorado 20.0% 80.0% 49.8% 50.2% 9.85% | 11.96%
Florida 20.6% 79.4% 58.5% 41.5% 9.53% | 15.63%
lowa 28.0% 72.0% 72.8% 27.2% 9.60% | 12.14%
lllinois 12.7% 87.3% 48.0% 52.0% 8.14% | 13.67%
Massachusetts 16.1% 83.9% 58.9% 41.1% 8.54% | 15.34%
New York 15.6% 84.4% 61.7% 38.3% 9.77% | 18.73%
Texas 14.7% 85.3% 56.1% 43.9% 9.11% | 12.85%
Virginia 16.3% 83.7% 59.8% 40.2% 8.32% | 14.60%
Washington 14.9% 85.1% 41.8% 58.2% 7.88% | 11.98%
Total AAA 15.4% 84.6% 53.3% 46.7% 9.16% | 14.28%
CABG California 10.6% 89.4% 33.4% 66.6% 2.77% 4.13%
Colorado 0.0% 100.0% 0.0% 100.0% 0.00% 3.24%
Florida 33.3% 66.7% 60.4% 39.6% 3.88% 4.25%
lowa 7.1% 92.9% 16.4% 83.6% 2.96% 3.29%
lllinois 8.5% 91.5% 27.8% 72.2% 3.18% 3.47%
Massachusetts 58.3% 41.7% 79.0% 21.0% 3.21% 1.53%
New York 41.9% 58.1% 75.8% 24.2% 3.51% 4.07%
Texas 8.0% 92.0% 29.8% 70.2% 4.13% 4.09%
Virginia 1.9% 98.1% 17.2% 82.8% 0.19% 0.91%
Washington 27.8% 72.2% 54.1% 45.9% 3.13% 3.93%
Total CABG 15.5% 84.5% 44.6% 55.4% 3.46% 3.82%
Carotid California 13.7% 86.3% 41.2% 58.8% 0.67% 0.72%
Colorado 3.6% 96.4% 16.6% 83.4% 0.53% 1.28%
Florida 30.0% 70.0% 68.1% 31.9% 0.79% 0.79%
lowa 18.5% 81.5% 50.7% 49.3% 0.97% 0.50%
lllinois 10.6% 89.4% 35.3% 64.7% 1.16% 0.94%
Massachusetts 13.2% 86.8% 39.2% 60.8% 0.41% 0.52%
New York 15.9% 84.1% 55.0% 45.0% 1.05% 0.72%
Texas 19.2% 80.8% 55.2% 44.8% 0.59% 0.94%
Virginia 14.8% 85.2% 53.5% 46.5% 0.61% 0.98%
Washington 17.0% 83.0% 44.5% 55.5% 0.47% 0.30%
Total Carotid 17.0% 83.0% 51.1% 48.9% 0.76% 0.78%
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% of Hospitals

% of Cases

Mortality Rate

TLG Criteria Criteria Criteria Criteria Criteria Criteria
Measure State Met Not Met Met Not Met Met Not Met
Angioplasty  California 36.8% 63.2% 68.1% 31.9% 1.58% 1.68%
Colorado 57.9% 42.1% 79.8% 20.2% 1.52% 1.57%
Florida 52.9% 47.1% 90.5% 9.5% 1.31% 1.77%
lowa 50.0% 50.0% 77.0% 23.0% 1.87% 2.16%
lllinois 37.9% 62.1% 70.5% 29.5% 1.40% 1.92%
Massachusetts 55.6% 44.4% 95.5% 4.5% 1.60% 1.82%
New York 55.8% 44.2% 96.7% 3.3% 0.67% 0.95%
Texas 36.1% 63.9% 70.2% 29.8% 1.52% 1.83%
Virginia 44.4% 55.6% 86.0% 14.0% 1.03% 1.73%
Washington 33.3% 66.7% 72.8% 27.2% 1.57% 2.31%
Total
Angioplasty 42.7% 57.3% 80.0% 20.0% 1.32% 1.79%
Esoph Cancer California 12.0% 88.0% 42.6% 57.4% 5.80% 9.68%
Colorado 0.0% 100.0% 0.0% 100.0% 0.00% 2.56%
Florida 5.6% 94.4% 26.4% 73.6% 5.41% | 11.65%
lowa 8.3% 91.7% 54.8% 45.2% 0.00% 0.00%
Illinois 14.9% 85.1% 51.8% 48.2% 6.98% 7.50%
Massachusetts 15.0% 85.0% 65.9% 34.1% 3.53% 9.09%
New York 18.0% 82.0% 71.6% 28.4% 6.70% 9.86%
Texas 3.4% 96.6% 39.0% 61.0% 0.00% | 10.47%
Virginia 20.0% 80.0% 64.5% 35.5% | 10.00% | 12.12%
Washington 15.0% 85.0% 65.0% 35.0% 1.49% | 11.11%
Total Esoph
Cancer 11.1% 88.9% 51.1% 48.9% 5.25% 9.39%
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Appendix | —D
State Variation in Tertiary vs. Secondary Care

Teaching Hospitals

Community Hospitals

Tertiary |Secondary | % Tertiary Tertiary | Secondary |% Tertiary
California
Cases 27,680 442,028 5.9% 111,928 | 3,240,346 3.3%
Average LOS 8.9 5.0 10.1% 8.1 51 5.3%
Charge/Case 96,616 21,620 21.9% 85,214 17,200 14.6%
Total Cost/Case 30,645 7,132 21.2% 25,701 5,382 14.2%
Direct Cost/Case 17,905 4,103 21.5% 15,497 3,144 14.5%
Colorado
Cases 1,510 21,807 6.5% 15,731 402,901 3.8%
Average LOS 8.6 4.3 12.1% 7.2 3.8 6.9%
Charge/Case 64,296 13,542 24.7% 56,731 11,299 16.4%
Total Cost/Case 32,765 7,466 23.3% 30,370 5,871 16.8%
Direct Cost/Case 19,762 4,545 23.1% 17,363 3,288 17.1%
Florida
Cases 16,034 170,521 8.6% 100,704 1,902,295 5.0%
Average LOS 8.4 51 13.6% 7.7 4.6 8.0%
Charge/Case 61,735 16,110 26.5% 56,927 14,429 17.3%
Total Cost/Case 24,281 7,540 23.2% 18,688 5,345 15.6%
Direct Cost/Case 15,079 4,516 23.9% 11,570 3,032 16.8%
lowa
Cases 2,142 22,245 8.8% 14,210 322,896 4.2%
Average LOS 8.2 5.2 13.1% 6.9 4.2 6.8%
Charge/Case 51,320 14,776 25.1% 35,847 7,756 16.9%
Total Cost/Case 21,911 6,707 23.9% 18,179 4,266 15.8%
Direct Cost/Case 13,937 4,043 24.9% 11,972 2,591 16.9%
lllinois
Cases 25,469 390,123 6.1% 34,652 1,185,802 2.8%
Average LOS 8.2 4.6 10.5% 7.6 4.4 4.8%
Charge/Case 59,683 14,085 21.7% 54,073 11,458 12.1%
Total Cost/Case 24,389 6,052 20.8% 20,672 4,858 11.1%
Direct Cost/Case 14,128 3,374 21.5% 11,671 2,549 11.8%
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Teaching Hospitals

Community Hospitals

Tertiary | Secondary Tertiary |Secondary Tertiary [Secondary
Massachusetts
Cases 30,092 304,990 9.0% 3,495 454,166 0.8%
Average LOS 8.6 4.7 15.1% 8.6 4.7 1.4%
Charge/Case 56,339 13,256 29.5% 40,235 8,681 3.4%
Total Cost/Case 25,605 6,527 27.9% 21,284 5,157 3.1%
Direct Cost/Case 15,340 3,575 29.7% 12,782 2,664 3.6%
New York
Cases 64,204 897,553 6.7% 34,834 1,437,819 2.4%
Average LOS 11.1 6.0 11.7% 11.3 6.0 4.4%
Charge/Case 51,026 14,624 20.0% 39,114 9,927 8.7%
Total Cost/Case 27,607 7,479 20.9% 20,699 5,123 8.9%
Direct Cost/Case 15,115 3,667 22.8% 12,540 2,603 10.5%
Texas
Cases 27,255 354,629 7.1% 78,385 2,113,540 3.6%
Average LOS 8.5 4.8 12.1% 7.7 4.7 5.8%
Charge/Case 54,740 12,444 25.3% 55,545 12,618 14.0%
Total Cost/Case 23,087 6,104 22.5% 19,695 5,341 12.0%
Direct Cost/Case 14,527 3,561 23.9% 12,439 2,975 13.4%
Virginia
Cases 14,134 128,417 9.9% 17,915 661,218 2.6%
Average LOS 8.4 45 17.0% 9.0 4.6 5.0%
Charge/Case 45,709 10,400 32.6% 50,028 9,545 12.4%
Total Cost/Case 21,656 5,259 31.2% 21,853 4,872 10.8%
Direct Cost/Case 14,041 3,265 32.1% 14,111 2,817 12.0%
Washington
Cases 2,841 42,385 6.3% 21,541 507,211 4.1%
Average LOS 7.9 4.8 9.9% 6.3 3.8 6.5%
Charge/Case 47,238 13,208 19.3% 41,154 8,853 16.5%
Total Cost/Case 27,330 7,849 18.9% 19,699 5,072 14.2%
Direct Cost/Case 18,660 5,011 20.0% 12,559 2,922 15.4%
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Appendix | —E
State Variation in Population Demogr aphics

Age % of Population (2000) % of Admissions % of Direct Cost
Category State | Males | Females Total | Males | Females Total | Males | Females Total
Under 18* CA 13.4% 13.4% 26.8% | 11.2% 11.6% 22.8% 7.2% 6.8% 14.0%
(6{0) 12.6% 13.8% 26.4% | 10.7% 10.6% 21.3% 7.6% 6.4% 14.0%
FL 11.8% 11.6% 23.5% 7.7% 7.4% 15.1% 4.8% 4.1% 8.9%
10 13.0% 13.2% 26.2% 8.6% 8.2% 16.7% 5.2% 4.2% 9.4%
IL 13.5% 13.3% 26.8% 8.8% 8.5% 17.3% 5.4% 4.7% 10.1%
MA 12.4% 11.7% 24.0% 8.2% 7.7% 15.9% 5.5% 4.8% 10.3%
NY 12.9% 12.2% 25.1% 8.6% 8.0% 16.6% 5.4% 4.7% 10.1%
X 13.9% 15.0% 28.9% | 11.2% 11.0% 22.1% 7.0% 6.2% 13.2%
VA 12.1% 12.7% 24.8% 8.9% 8.5% 17.4% 4.9% 4.2% 9.1%
WA 12.6% 13.5% 26.1% | 10.4% 9.8% 20.2% 6.4% 5.5% 11.8%
18to 44 CA 20.7% 21.4% 42.1% 6.9% 19.9% 26.8% 7.5% 13.4% 20.9%
(6{0) 19.1% 21.4% 40.5% 7.6% 23.6% 31.2% 9.1% 14.2% 23.3%
FL 17.6% 18.2% 35.8% 6.8% 17.1% 23.9% 7.1% 10.9% 18.0%
10 18.9% 17.8% 36.7% 6.1% 18.1% 24.2% 6.3% 10.8% 17.0%
IL 19.8% 19.3% | 39.1% 7.8% 20.2% | 28.0% 7.7% 13.2% 20.9%
MA 20.4% 20.3% 40.7% 7.4% 18.7% 26.1% 7.8% 12.9% 20.7%
NY 20.0% 19.2% | 39.2% 9.3% 19.7% | 28.9% 8.9% 12.2% 21.1%
TX 19.6% 20.4% 40.1% 5.8% 22.4% 28.2% 6.9% 13.5% 20.3%
VA 20.6% 21.1% 41.7% 7.3% 20.6% 28.0% 7.2% 13.0% 20.2%
WA 19.4% 20.2% 39.7% 6.7% 21.9% 28.6% 8.2% 14.7% 22.9%
45t0 64 CA 9.9% 11.8% 21.7% 9.1% 9.2% 18.4% | 12.4% 10.7% 23.1%
(6{0) 11.7% 12.6% 24.3% 9.4% 9.8% 19.2% | 13.9% 11.8% 25.7%
FL 10.8% 13.2% | 24.0% | 10.0% 10.0% | 20.0% | 12.9% 11.0% 23.9%
10 11.6% 12.6% 24.2% 9.0% 9.1% 18.0% | 12.7% 10.8% 23.5%
IL 11.0% 12.6% 23.6% 9.8% 9.9% 19.8% | 13.0% 11.6% 24.6%
MA 11.3% 12.5% 23.8% 9.7% 9.4% 19.1% | 13.1% 10.8% 23.9%
NY 11.5% 13.0% 24.5% | 10.6% 10.2% 20.8% | 13.4% 11.4% 24.8%
TX 10.3% 12.0% 22.3% 8.6% 10.1% 18.7% | 12.7% 12.1% 24.8%
VA 11.3% 13.0% 24.3% | 10.5% 10.9% 21.5% | 14.3% 12.7% 27.0%
WA 11.2% 12.8% 24.0% 9.6% 10.0% 19.6% | 14.2% 12.3% 26.5%
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Age % of Population (2000) % of Admissions % of Direct Cost
Category State | Males | Females Total | Males | Females Total | Males | Females Total
65to0 79 CA 3.6% 3.6% 7.2% 9.0% 10.2% 19.2% | 13.2% 13.7% 26.8%
(6{0) 3.2% 3.5% 6.8% 8.2% 9.4% 17.6% | 12.9% 12.3% 25.2%
FL 6.0% 6.6% 12.6% | 12.2% 12.8% 25.0% | 16.6% 15.1% 31.7%
10 4.7% 4.8% 9.5% | 11.2% 12.1% 23.3% | 16.0% 15.2% 31.1%
IL 3.9% 4.1% 8.0% 9.4% 11.4% 20.8% | 13.7% 14.5% 28.2%
MA 4.4% 4.3% 8.7% | 10.8% 11.8% 22.6% | 14.6% 14.0% 28.6%
NY 4.3% 4.2% 8.5% 9.4% 10.8% 20.2% | 13.5% 13.9% 27.4%
X 3.2% 3.5% 6.7% 8.7% 10.9% 19.6% | 13.2% 14.4% 27.7%
VA 3.7% 3.6% 7.3% 9.5% 11.6% 21.1% | 14.1% 15.3% 29.4%
WA 3.6% 4.2% 7.8% 9.0% 10.1% 19.0% | 12.9% 12.5% 25.4%
80+ CA 1.1% 1.1% 2.2% 4.8% 8.0% 12.8% 6.1% 9.1% 15.2%
(6{0) 0.9% 1.1% 2.0% 3.9% 6.8% 10.7% 4.8% 7.0% 11.8%
FL 1.9% 2.3% 4.2% 6.3% 9.8% 16.0% 7.4% 10.2% 17.6%
10 1.6% 1.9% 3.5% 6.4% 11.3% 17.7% 7.4% 11.5% 18.9%
IL 1.2% 1.3% 2.5% 4.8% 9.3% 14.1% 6.0% 10.3% 16.3%
MA 1.4% 1.4% 2.8% 57% 10.6% 16.3% 6.4% 10.1% 16.5%
NY 1.3% 1.4% 2.7% 4.6% 8.8% 13.4% 6.2% 10.4% 16.6%
X 0.8% 1.1% 2.0% 3.9% 7.5% 11.4% 5.1% 8.9% 14.0%
VA 0.9% 1.0% 1.9% 4.1% 8.0% 12.1% 5.2% 9.2% 14.3%
WA 1.1% 1.3% 2.5% 4.9% 7.7% 12.6% 5.6% 7.7% 13.3%
Total CA 48.7% 51.3% | 100.0% | 41.1% 58.9% | 100.0% | 46.4% 53.6% | 100.0%
(6{0) 47.5% 52.5% | 100.0% | 39.9% 60.1% | 100.0% | 48.3% 51.7% | 100.0%
FL 48.1% 51.9% | 100.0% | 42.9% 57.1% | 100.0% | 48.7% 51.3% | 100.0%
10 49.8% 50.2% | 100.0% | 41.3% 58.7% | 100.0% | 47.5% 52.5% | 100.0%
IL 49.4% 50.6% | 100.0% | 40.7% 59.3% | 100.0% | 45.7% 54.3% | 100.0%
MA 49.8% 50.2% | 100.0% | 41.7% 58.3% | 100.0% | 47.3% 52.7% | 100.0%
NY 50.1% 49.9% | 100.0% | 42.6% 57.4% | 100.0% | 47.4% 52.6% | 100.0%
X 48.0% 52.0% | 100.0% | 38.1% 61.9% | 100.0% | 44.9% 55.1% | 100.0%
VA 48.6% 51.4% | 100.0% | 40.3% 59.7% | 100.0% | 45.7% 54.3% | 100.0%
WA 48.0% 52.0% | 100.0% | 40.5% 59.5% | 100.0% | 47.4% 52.6% | 100.0%

* includes newborns
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State Variation in Cost/Quality Comparison

Teaching Community
Lowest Lowest

Cost Other |Lowest/ Cost Other | Lowest/

State Quality Indicator Quartile | Hospitals Other | Quartile |Hospitals Other
California Adverse Effects 2.88% 4.52% 0.64 2.72% 2.39% 1.14
Wound Infection 0.42% 0.58% 0.73 0.28% 0.26% 1.04

Pneumonia 1.31% 1.49% 0.88 1.31% 1.12% 1.18

Urinary Tract Infection 2.07% 2.22% 0.93 2.22% 2.08% 1.06

Mechanical Comps 1.12% 1.50% 0.75 0.97% 1.05% 0.93

Pulmonary Compromise 1.70% 2.32% 0.73 2.30% 1.91% 1.20

Colorado* Adverse Effects 2.97% 2.84% 1.05
Wound Infection 0.30% 0.34% 0.90

Pneumonia 0.95% 1.14% 0.83

Urinary Tract Infection 2.16% 2.61% 0.83

Mechanical Comps 1.15% 1.12% 1.02

Pulmonary Compromise 1.34% 1.77% 0.75

Florida Adverse Effects 3.29% 5.19% 0.64 2.84% 2.97% 0.96
Wound Infection 0.29% 0.65% 0.45 0.28% 0.29% 0.96

Pneumonia 1.31% 1.26% 1.04 1.07% 1.05% 1.01

Urinary Tract Infection 1.85% 3.30% 0.56 3.46% 3.20% 1.08

Mechanical Comps 1.17% 1.77% 0.66 1.00% 1.01% 0.99

Pulmonary Compromise 2.49% 4.72% 0.53 1.91% 2.17% 0.88

lowa* Adverse Effects 2.88% 2.96% 0.97
Wound Infection 0.22% 0.25% 0.87

Pneumonia 1.62% 1.91% 0.85

Urinary Tract Infection 3.29% 4.02% 0.82

Mechanical Comps 0.94% 1.07% 0.88

Pulmonary Compromise 1.27% 2.49% 0.51

lllinois Adverse Effects 3.12% 2.89% 1.08 1.84% 2.17% 0.85
Wound Infection 0.32% 0.34% 0.93 0.18% 0.22% 0.84

Pneumonia 2.25% 2.01% 1.12 2.14% 2.41% 0.89

Urinary Tract Infection 5.24% 4.04% 1.29 4.69% 5.09% 0.92

Mechanical Comps 1.99% 1.83% 1.09 1.48% 1.44% 1.03

Pulmonary Compromise 3.01% 2.46% 1.22 2.28% 2.59% 0.88
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Teaching Community
Lowest Lowest

Cost Other |Lowest/ Cost Other |Lowest/

State Quality Indicator Quartile | Hospitals Other | Quartile |Hospitals Other
Massachusetts Adverse Effects 4.35% 4.21% 1.03 2.07% 2.30% 0.90
Wound Infection 0.37% 0.46% 0.79 0.25% 0.30% 0.85

Pneumonia 1.50% 1.42% 1.06 1.42% 1.38% 1.03

Urinary Tract Infection 2.99% 2.54% 1.18 2.62% 2.96% 0.88

Mechanical Comps 1.38% 1.28% 1.08 0.89% 0.75% 1.20

Pulmonary Compromise 2.16% 1.56% 1.38 0.82% 1.12% 0.73

New York Adverse Effects 2.78% 2.96% 0.94 2.44% 1.90% 1.28
Wound Infection 0.30% 0.41% 0.75 0.29% 0.26% 1.10

Pneumonia 1.30% 0.85% 1.52 1.00% 1.21% 0.83

Urinary Tract Infection 3.78% 4.36% 0.87 3.29% 3.36% 0.98

Mechanical Comps 0.98% 0.94% 1.04 0.75% 0.75% 1.01

Pulmonary Compromise 1.81% 1.47% 1.23 1.46% 1.43% 1.02

Texas Adverse Effects 3.03% 2.95% 1.03 2.16% 2.11% 1.02
Wound Infection 0.42% 0.40% 1.06 0.23% 0.26% 0.90

Pneumonia 1.53% 0.92% 1.66 0.96% 0.84% 1.15

Urinary Tract Infection 3.78% 1.88% 2.01 2.91% 2.35% 1.24

Mechanical Comps 1.39% 1.35% 1.03 0.88% 0.97% 0.91

Pulmonary Compromise 2.53% 1.42% 1.78 1.23% 1.15% 1.07

Virginia Adverse Effects 3.30% 4.00% 0.83 2.47% 2.25% 1.10
Wound Infection 0.40% 0.45% 0.88 0.28% 0.25% 1.12

Pneumonia 1.23% 0.74% 1.65 1.16% 1.01% 1.15

Urinary Tract Infection 2.35% 2.41% 0.98 3.55% 2.60% 1.36

Mechanical Comps 1.18% 1.04% 1.13 0.93% 0.85% 1.09

Pulmonary Compromise 2.14% 1.30% 1.64 1.10% 1.79% 0.61

Washington* Adverse Effects 3.04% 3.86% 0.79
Wound Infection 0.26% 0.31% 0.85

Pneumonia 1.18% 1.27% 0.93

Urinary Tract Infection 2.57% 2.39% 1.08

Mechanical Comps 1.16% 1.24% 0.94

Pulmonary Compromise 1.27% 1.42% 0.89

* Insufficient number of teaching hospitals for quartile determination
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Code

Appendix 1|
Tertiary Diagnosis Related Groups

Description

001
103
104

105

106
107
108
109
112
116
191
192
302
353
480
481
483
484
495
504
505
506
507

Craniotomy, Age Greater than 17 Except for Trauma
Heart Transplant

Cardiac Valve Procedures and Other Major Cardiothoracic Procedures with Cardiac
Catheterization

Cardiac Valve Procedures and Other Major Cardiothoracic Procedures without Cardiac
Catheterization

Coronary Bypass with PTCA

Coronary Bypass with Cardiac Catheterization

Other Cardiothoracic Procedures

Coronary Bypass without Cardiac Catheterization

Percutaneous Cardiovascular Procedures

Other Permanent Cardiac Pacemaker Implant or PTCA with Coronary Artery Stent Implant
Pancreas Liver and Shunt Procedures with CC

Pancreas Liver and Shunt Procedures without CC

Kidney Transplant

Pelvic Evisceration, Radical Hysterectomy and Radical Vulvectomy

Liver Transplant

Bone Marrow Transplant

Tracheostomy Except for Face, Mouth and Neck Diagnoses

Craniotomy for Multiple Significant Trauma

Lung Transplant

Extensive Third Degree Burns with Skin Graft

Extensive Third Degree Burns without Skin Graft

Full Thickness Burn with Skin Graft or Inhalation Injury with CC or Significant Trauma
Full Thickness Burn with Skin Graft or Inhalation Injury without CC or Significant Trauma
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