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PREFACE

As Commander of the Health Care Studies and Clinical Investigation Activity

(HCSCIA), it was my pleasure to host the very first Tri-Service Performance

.

Measurement Conference on behalf of Major General Floyd W.Baker, Commander,
US Army Health Services Command (HSC), and Lieutenant General Bernhard T.
Mittemeyer, Surgeon Generai of the Army. We at HCSCIA were very excited at
the prospect of such a conference and continue to be excited by the results.
These Proceedings from tne Conference should prove invaluable for all of us
interested in improving the way we account for the very important work done
in delivering health care to members of tnae Uniform Services and other bene-
ficiaries.

Under the direction of Lolonel Gerald D. Allgood, Chief of Staff, Health
Services Command, HCSCIA was given the ta.k of conducting the Army Medical
Department Performance Measurement Study (AMEDD PMS). This study is currently
examining various possibilities for replacing the Medical Care Composite Unit
¢MCCU). Very early in this project, it became apparent that many of the complex

issues surrounding workload measurement and productivity analysis are not unique

to any one military medical department. In addition, any contemplated replace-

ment of the traditional measure of work, the MCCU or Composite Work Unit (CWU)

as it is known in the Navy and the Air Force, would involve all three Services ,

and the Office of the Assistant Secretary of Defense for Health Affairs

:’ * (OASD[HA]). General Mittemeyer was convinced that Tri-Service involvement was

not only desirable but very necessary. Thus, the need for this Conference.
The very excellent agenda of noted civilian academic speakers, the presen-

.’ tations oy members of the Department of Defense interested in the general topic
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of performance measurement, and the spirit of cooperation which permeated all
activities during the Conference, resulted in an exciting and productive week.
The agreements that members of the three Services would continue working infor-
mally together on the important issues discussed provide a real opportunity to
change “"business as usual” in area of performance measurement, resource alloca-
tion, quality of care monitoring, and interface with the civilian health care
delivery community, [ know the record of the Conference in these Proceedings
will serve as a basis for future research, similar future meetings, and con-
tinued cooperation and progress.

I would like to thank all participants in the Conference, especially our
civilian gquest speakers. Finally, I would like to formally thank all members of
HCSCIA who had a role in the many details of preparing for this Conference and
publishing these Proceedings. Their hard work and dedication to excellence were
in large part responsible for the success of the Conference as reflected in
these Proceedings. These personnel include: LTC John A. Coventry, LTC Terry
R. Misener, MAJ David V. Wright, MAJ Michael P. Crutchfield, CPT(P) James M.
king, CPT Linda P. Sauer, SFC Timothy M. Canavan, SSG Robert A. Lamb, Dr. A.D.

Mangelsdorff, Mrs, Pat Twist, Mrs. Pat Gilbert, and Mrs. Louisa Lohman.

October 1984 Fred A. Cecere
Lieutenant Colonel, Medical Corps
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DRGs: Background and Applications in Utilization
Review and Hospital Management

Jean L. Freeman, Ph.D. and Robert L. Mullin, M.D.

Since the implementation of Medicare's prospective payment system, the three

letters DRG have often provoked rather extreme reactions particularly among
physicians and hospitals administrators. Some have expressed cautious optimism
that the system will have at least some impact on cutting the rising costs of
hospital care, while others feel DRGs represent a hospital acquired disease,
hooefully of limited duration, which will disappear in a short time. In fact,
the Diagnosis Related Groups are basically a classification system for hospital
discharges with much broader applications for utilization review and hospital
management,

It is these applications, other than prospective payment, which are the
focus of this paper. Prior to presenting this material, however, a brief
nistorial background on the development of the DRGs is given. The major point
of this historical perspective is that group definition is a process that has
evolved over the past 10-15 years in response to updated diagnostic and proce-
dure coding and to comments by users of the system regarding its utility as a
payment system, as a utilization review mechanism, and as management tool. In
the future, the classification will continue to be reviewed and revised to
accommodate change in medical practice pattens, advances in technology and

possibly the incorporation of other factors thought to affect resource use.

Historical Background

The initial development of a patient classification system at Yale
Jniveristy began in the late 1960s and was largely motivated by the needs of
two utilization review programs. It was at this time that the general method-

ology was established and an approach developed that was to be used in all
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1uture versions.

Briefly, the scheme was constructed by initially dividing all
principal diagnosis codes into major diagnostic categories. These major cate-
gories were then partitioned into subgroups based on values of variables asso-
ciated with length of stay--the only utilization measure available at that time.
This partitioning process was done by evaluating the clinical meaningfulness of
subgroups formed using the A.1.D. algorithm., A special statistical system was d
aiso developved at this time, AUTOGRP, to support an interactive version of

the A.1.D. algorithm. <

The first documented version of the "patient groups" as they were referred
to then, was described in a 1973 working paper [1]. There were 54 major diag-
nostic categories that were further partitioned into 333 final groups based on
values for the variables age, presence or absence of specific surgery and
secondary diagnoses. The data used to construct the scheme consisted of dis-
charges from selected Connecticut hospitals

In this first version there was a heavy emphasis placed on the statistical
attributes of the groups and it is unclear as to the extent of physician in-
volvement. The scheme was used to examine case mix differences in Connecticut
hospitals and the extent to which differences in hospital utilization are a
function of differences in case mix. Another working paper produced in 1974 [2]
suggested further applications for hospital management and reimbursement.
Research was started around this time in the development of a cost model that
would enable one to determine the costs of treating patients of a certain case
type.

The second version, produced in 1977, was constructed under contract with
the >ocia! Security Administation specifically for prospective reimbursement.
The number of major diagnostic categories was expanded to 83 and the number of
final groups to 383. The database used to form the groups contained hospital

discharges from New Jersey, South Carolina, and a local New Haven hospital.
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Again, group definition appeared to be based largely on statistical criteria
with Timited physician involvement. This was the first version to receive con-
siderable public exposure, largely because of its implementation for reimburse-

| ment in the state of New Jersey.

Eji This increased exposure brought with it a number of criticisms and comments
- regarding the scheme's weaknesses. Much of the criticism was constructive and
{ it centered around the way the groups were formed based on surgical procedures
T‘! ‘ and secondary diagnoses. Some procedure groups included any surgical procedure
E that was not specifically contained in other groups, often resulting in a

: bizarre mixture of patients grouped together in the same DRG with no clinical

° interpretability. Other groups were formed on the basis of the presence of any

listed secondary diagnosis so that diabetes as a comorbidity was given the same

weight as a hang nail.

In addition, the generalizability of the findings were questioned since
the data were for the most part limited to hospital discharges from two states.
Other criticisms seemed to arise out of a general confusion with the underlying

conceptual framework for the DRGs and what was their purpose. Terms were used

such as hospital product, and never really defined. Certain constraints were
implicitly adopted in the formation of the patient classes, but never actually
documented in print. What was written about the research was largely contained
in working papers and appendices to contract reports. So, there was clearly a
need to document more completely the entire "grouping" process.

The research group responded to the documentations problems by publishing a

supplement in a major health services journal - Medical Care - in 1980 [3].

v

Many of the problems with the surgical procedures groups were addressed in a

-

third version of the DRGs generated in 1978 for the state of New Jersey.
However, a major revision of the system began in 1980 and resulted in the

fourth version of the DRGS which was released in 1982. Since then, only a few




modifications have been made to selected DRGs to correct for errors made in the
placement of certain diagnosis and procedure codes. The current version con-
taining these updates was distributed by Health Systems International, a pri-
vate consulting firm, in 1983. This version represents a significant improve-
ment over the earlier versions largely because of its increased "clinical co-
herence," attributed to the physicians who consulted on the project as well as

to physicians from the various specialty groups who approved the final version.

Overview of the DRGs*

Diagnosis Related Groups (DRGs) methodology is one approach to measuring
case mix. The current version was developed by the Health Systems Management
Group of the Yale University School of Organization and Management under a grant
from the Health Care Financing Administration of the Department of Health and
Human Services. [4] The purpose was to develop an inpatient classification
system that differentiates the amount of hospital resources required to provide
care.

Data bases used were:

1. A Commission on Professional and Hospital Activity (CPHA) base of 1.4
million records representing each region of the country, teaching and

non-teaching hospitals, and representative bed size and containing the
] Uniform Hospital Discharge Data Set elements (UHDDS). This data set
contains, among other things, patient age, sex, diagnoses, surgical
. procedures, and disposition.
r‘ 2. A New Jersey State Department of Health financial database.
The International Classification of Diseases, 9th Revision, Clinical Modi-
fication (ICD-9-CM) is the coding source used by all hospitals and was the
L. basis of the groupings. The diagnoses in ICD-9-CM were divided into twenty-
L-f
. three (23) Major Diagnostic Categories (MDCs) corresponding to the various body
_ organ systems and medical specialties (Figure 1). The data base was then used
-
[
i * This material appears in an article published by Dr. Mullin (Mullin RL:
- ORG's: A brief description. Connecticut Medicine 47: 281-282, 1983.) and
ﬁ“i is republished here with the permission of Tonnecticut Medicine.
%
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Figure 1

LISTING OF TWENTY-THREE MAJOR DIAGNOSTIC CATEGORIES

Major Diagnostic Major Diagnostic Category
Cateogry Number English Description
- 01 Diseases and Disorders of the Nervous
S System
L 02 Diseases and Disorders of the Eye
- 03 Diseases and Disorders of the Ear, Nose
:! and Throat
04 Diseases and Disorders of the Respiratory
System
{ 05 Diseases and Disorders of the Circulatory
System
- 06 Diseases and Disorders of the Digestive
° System
: 07 Disease and Disorders of the Hepatobiliary
- System and Pancreas
{ 08 Disease and Disorders of the Musculoskeletal
System and Connective Tissue
s 09 Disease and Disorders of the Skin, Subcutaneous
:" Tissue and Breast
- 10 Endocrine, Nutritional, and Metabolic
- Diseases and Disorders
o= 11 Diseases and Disorders of the Kidney and
- Urinary Tract
12 Diseases and Disorders of the Male
Reproductive System
13 Diseases and Disorders of the Female
Reproductive System
14 Pregnancy, Childbirth and the Puerperium
15 Newborns and Other Neonates with Conditions
Originating in the Perinatal Period
16 Diseases and Disorders of the Blood and
Blood-forming Organs and Immunological
Disorders
17 Myeloproliferative Diseases and Disorders
and Poorly Differentiated Neoplasms
18 Infectious and Parasitic Diseases (Systemic or
Unspecified Sites)
19 Mental Diseases and Disorders
20 Substance Use and Substance Induced Organic
Mental Disorders
21 Injuries, Poisonings and Toxic Effects of
Drugs
22 Burns
23 Factors Influencing Health Status and

Contacts with Health Services




to develop statistically and clinically coherent groups. The principal diagno-
sis (the diagnosis, after admission and investigation, which is the principal
reason for the admission to the hospital) places the patient in an MDC. The
tirst partition in most MDCs is the presence or absence of a surgical procedure
most likely performed in an operating room.

The operating room procedures in each MDC were arranged in a hierarchy from
most resource intense to least resource intense, Those patients not having an
operation were likewise grouped in broad categories of iliness from the most
resource intense to the least resource intense. Some of these first groupings
(medical and surgical) were further subdivided on the presence or absence of
malignancy, substantial comorbidity or substantial complication. Age was also a
factor in some partitionings.

Age seventy (70) was found to be the significant point for the older groups
and age seventeen (17) for the younger groups. An interesting combination of
age and presence of a complication or comorbidity proved to be a powerful deter-
mination of resource consumption. Patients with a substantial comorbidity or
complication fell in the one group, while all patients under age seventy (70)
without a substantial comorbidity or complication made up the other group.

The groupings were accomplished by a computer program which developed dis-
tinct groups based on the greatest reduction of variance in length of stay.
These initial groups were then reviewed by the clinicians and reassignments
made for clinical coherence.

There are 467 final groups or DRGs. Patients are assigned to a DRG by a
computer program (grouper) which looks at the principal diagnosis (for MDC
assignment), secondary diagnoses (for presence of substantial comorbidities or
complications), surgical procedures (for presence of an operating room procedure
and placement in the surgical hierarchy), age, sex, and discharge status. Thus,

tne entire DRG assignment process requires only readily available information
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and not record reviews or subjective evaluations. Accurate recording of the
above elements is absolutely essential to the assignment of the correct DRG.
Trim points (low and high lengths of stay) were developed for each DRG.
Patients falling outside of those points are called outliers. This permits
separate consideration for the small group of truly different patients that

cannot be neatly categorized by a specific DRG.

Utilization Review Based on Practitioner Profiles *

Utilization review for Medicare, Medicaid, and maternal and child health
programs was required by PL 92-603 (1972). The Joint Commission on Accredita-
tion of Hospitals (JCAH) has, for many years, required a utilization review
program to "address over-utilization, under utilization, and inefficient
scheduling of resources." [5]

It became increasingly apparent that the system of concurrent utilization
review consisting of admission certification and continuing stay review for
all patients was neither cost-effective nor efficient. The JCAH Standard
specified: "Concurrent review shall be focused on those diagnoses, problems,
procedures and/or practitioners with identified or suspected utilization-
related problems." The establishment of some type of focused review was soon
required for federal programs.

Efforts to date have centered mostly on patient categories, either by
diagnosis, service, patient classification, or some other patient profile.
Since only physicians and dentists can admit and discharge patients, and are
thus responsible for the patient's length of stay, it seemed logical to use

practitioner profiles to establish a focused review system.

* This material is based on a paper presented at the 16th Hawaii International
conference on System Sciences, Honolulu, Hawaii, January 1983 and published in
the Journal of Medical Systems 7: 409-412, 1983). It is republished here
with permission of HICSS and the Journal of Medical Systems.
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The profile developed shows the actual versus the expected percentage of
a practitioner's patients discharged at the 50th, 75th, and 90th length-of-
stay (LOS) percentiles of the comparison norms,

In late 1979, a profile was established for each admitting practitioner on
the Yale-New Haven Hospital medical staff., The comparison norms (numerical or
statistical measures of usual observed performance) were obtained using the data
from the Conference of Boston Teaching Hospitals. Standards (range of accep-
table variations from the norms) were developed by the hospital's Patient Care
Evaluation Committee.

A1l patients of practitioners whose profiles did not meet these standards
or who admitted fewer than 10 patients per year were subject to review.

The actual review is performed by using criteria for acute hospital stay
developed by the Patient Care Evaluation Committee. The patients are reviewed
within 48 hours of admission and then every 3 days.

A steady decline in the LOS of focused patients was noted; however, there
was little effect on the overall length of stay of all patients. The profiles
were regenerated in January 1981 using more up-to-date data from 32 primary
university affiliated teaching hospitals throughout the country to establish
norms. The drop in LOS focused patients continued, but the overall LOS still
remained virtually the same,

In October 1981 the Patient Care Evaluation Committee tightened the stan-
dards, and the LOS of focused patients continued to decrease and, for the first
time, the overall LOS showed a significant decline.

A computer program was developed to generate the profiles illustrated in
Table 1. The diagnosis-related groups (DRGs) were used to adjust for individuai

c£ase mix in order to compare practitioners.
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Table 1
PRACTITIONER PROFILES

PERCENTILE
PHYSICIAN TOTAL PATIENTS 50th 75th 90th
A 107 Actual 56.07% 81.31% 92.52%

Expected 53.74% 76.60% 90.59%
Difference -2.33% -4.71% -1.93%

B 183 Actual 43.72% 65.03% 81.42%
Expected 54,39% 76.96% 90.61%
Difference 10.67% 11.93% 9.19%

The Actual Percentage is the composite percentage of patients discharged

for the practitioner's entire case load. It is computed as follows:

1.

2.
3.

Multiply the number of the practitioner's discharged patients in each
DRG by the percentage of those patients discharged on or before the
specific LOS percentile.

Sum the products over all DRGs with practitioner's case load.

Divide the sum by the total number of the practitioner's patients.

The Expected Percentage is the percentage of th practitioner's patients

that would have been discharged at the specific LOS percentiles if the LOS of

those patients in each DRG was identical to the LOS of the comparison group's

patients in the same DRG. It is computed as follows:

1.

Multiply the number of the practitinner's discharged patients in each
DRG by the percentage of all patients in the comparison group in that
DRG discharged on or before the specific in LOS percentile.

Sum the products over all DRGs in the practitioner's case load.

Divide the sum by the total number of patients in the practitioner's
case load.
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Total patients is the total number of discharges. Percentiles are the length-
of -stay percentiles in whole days.

In this example Practitioner A Discharged 107 patients. The percentage of
his patients discharged at each LOS exceeded the expected values. His patients
are not reviewed. Practitioner B discharged 183 patients. 1he percentage of
his patients discharged at each percentile was less than the expected values by
more than the allowed amount (+5%). His patients are subject to review.

The profiles are regenerating approximately every 6 months, thus eliminating
from review those practitioners who have modified their practices and fall
within the standards, and adding those practitioners whose practices have fallen
below the standards.

The original standards we:e: Actual Percentage not greater than the
Expected Percentage by more than +10% at the 50% percentile, +10% at the 75th
percentile, and +5% at the 90th percentiles. The revised standards established
in October 1981 were: Actual Percentage not greater than +5% at the 50th, 75th,
and 90th pecentiles. Current standards established in Qctober 1982 are: Actual
Percentage not greater than +4% at the 50th, 75th, and 90th percentiles.

Table 2 shows the experience to date of the system. It is readily apparent
that the original standards (+10%, +10%, +5%), while dramatically reducing the
LOS of the focused patients, had no effect on the overall LOS.

A significant effect on total LOS is seen for FY 1982, coinciding with the
tighter standards starting in October 1981. This, of course, is the result of
reviewing more patients.

We have attempted to develop a rational system of focused review of bed
utilization. The diagnosis related groups (DRGs) are the basis for case mix
adjustment, and specific computer programs have been developed to compare each
practitioner's performance against established norms. The system has been

extremely successful in directing review to the correct areas.
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- Table 2
LENGTH-OF STAY RESULTS*

All Patients
Year-To-Date

Focus Nonfocus Total
Fy 1980 12.16 5.83 7.76
FY 1981 10.50 6.45 7.76
FY 1982 9.51 6.40 7.61

* Standard revised October 1981.

Although the overall effect, i.e., a .15-day drop in average LOS, may not

appear to be substantial, this represents approximately 5,400 patients days.

Management Applications

From a management perspective, the DRGs were designed to form operational
definitions of the products of a hospital. Specifically, the production process
is described in Figure 2. The hospital's outputs are the specific goods and
services it provides to patients. These include the X-rays, medications, and
lab tests ordered by physicians as well as nursing care, and certain hotel

and social services. The special set of services ordered by a physician for a

given patient is defined as a "product of the hospital.”

4 . The DRGs were constructed to identify types of patients who are expected to
4

3 receive a similar set of services by any given physician. Several examples of

: tne more common DRGs are listed in Figure 2. Various department heads in the

hospital are responsible for the conversion of inputs to outputs. The physi-
s cian, however, is responsible for the "bundling" or "packaging" of outputs which

are ultimately provided to the patient.
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. Figure 2
o
f‘ DEFINING THE PRODUCT OF THE HOSPITAL
[ HOSP ITAL PHYSICIAN
OPERATIONS ORDERS
INPUTS QUTPUTS PRODUCTS
Labor X-rays Vaginal Delivery w/o
Materials Medications Complicating Diagnoses
Equipment Lab Tests
Management Nursing Care Appendectomy w/o
Meals Complicated Principal
Diagnosis, Age <70 w/0 CC
* Lens Procedures
* x*
* %*

Under Medicare's prospective payment system (PPS), hospitals are paid a spe-
cific amount for each patients stay based on a DRG specific rate. If the hospi-
tal's cost are less than the rate, it may keep the difference but if its costs
are higher than the rate the excess must be absorbed by the hospital.

Clearly, it is critical that an institution have a detailed knowledge of its
costs for treating specific types of patients. For the past ten years, research
has been conducted by various members of the Health Systems Management Group

into methods of cost finding by DRGs and the general approach that has been

developed is referred to as "case mix accounting." Case mix accounting has been
extensively documented elsewhere. [7, 8] Presented here is only an overview.
. The reader is referred to the articles for more details. (See Appendix E)
Figure 3 (refer to [7]) summarizes the process of determining the costs of
4 treating patients in each of the DRGs for a given hospital. The ultimate
L objective of the process is to allocate all hospital costs on  per patient

basis. Initially a hospital's chart of accounts is dividea int. six areas: 1)
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nonpatient care related overhead accounts (such as depreciation), 2) outpatient
accounts, 3) patient care related overhead accounts (such as laundry, house-
keeping), 4) direct inpatient hotel and other general services (such as medica)
records, billing), 5) nursing accounts, and 6) ancillary accounts (such as
Taboratory, radiology). What are referred to as final cost centers are defined
from the latter three categories involving direct patient care related costs.
For these final cost centers resource consumption statistics are developed
which allow us to allocate costs to patients in each DRG.

Prior to this step, patient care related overhead costs are allocated to the
final cost centers., This initial allocation process for the overhead accounts is
similar to the standard hospital accounting step down procedure. For example,
housekeeping is allocated on the basis of hours worked, laundry and maintenance
on the basis of square feet,

Once this is done, the direct costs of each final cost center and the allo-
cated overhead costs represent the total cost of providing the serivce associated
within each cost center. As mentioned earlier, this total cost is then allo-
cated to individual patients on the basis of some resource consumption statistic
such as relative value units or charges for the ancillary cost centers, patients
days weighted by DRG, for nursing.

Once costs have been allocated to patients, managment analyses and reports
can be generated which give a summary and detailed breakdown by each DRG by the
various cost centers. Consider, for example, Tables 2 and 3 in Thompson et. al.,
{7). The tables present a summary of selected utilization and cost statistics
for a given DRG. Note that 69 patients were treated for a total cost $271,037.87
or a per patient cost of $3,928.00. A detailed breakdown such as that appearing
in Table 3 gives the costs arising from each final cost center, Cost comparisons

may also be made from year to year as in Table 2.




m' A don A n LA P A~ AN AN S A R S AN SC SR S EEN

v

15

A i i e and

In addition to cost finding in a given year, this approach may be used for
hospital budgeting. That is, expenses may be predicted using historical cost

information and patient volume predictions.
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THE HCFA EXPERIENCE AND WORK MEASUREMENT FOR THE MILITARY

Stephen Jencks, M.D.

A. INTRODUCTION

This paper is about three aspects of the HCFA experience with DRGs
which may be useful to the Department of Defense as it considers whether to
revise or replace its workload measurement formula:

1. The present and future status of the DRG-based system which HCFA
operates for Medicare.

2. The way in which HCFA calculates weights and the usefulness and
limitations of these weights in the DoD system.

3. The problems of variations in case mix which are not measured by

the DRG system and the implications of this unmeasured variation
for DoD.

To start this discussion, however, some differences and similarities in
perspective are important. First, HCFA is interested in reimbursement, which
means that it is interested in the amount of money necessary to care for a
patient. Although DoD is interested in this issue, it is also interested in
certain issues which do not interest HCFA., For example, DoD must decide the
manning and staffing of medical activities. Some missions of DoD medical activ-
ities, such as readiness, may get underplayed or unfunded if comparison of HCFA
and DoD costs is overemphasized. Although I am aware of these issues, [ have,
in general, not addressed them.

But HCFA shares with DoD a feeling that some medical activities use their
resources more efficiently than others and that knowing which are which would be
most useful for both management and resource allocation. We have in common a
belief that not all care costs are necessary and that a formula for allocating
resources invites very useful comparisons and adjustment of practices if the
formula is roughly fair (and abuse if it is not). And we both are now dividing
a finite total pot, not drawing from a bottomless well. The question for DoD is

whether a formula using DRGs could be more fair than the current formula.
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B. THE PRESENT AND FUTURE QF PPS

I want to make very clear that what I am about to say does not represent an
official HCFA position, not because | disagree with the HCFA position but
because HCFA does not have an official position on many of the issues I will be
discussing. What follows is only the best judgment of an informed observer,
which 1 believe to be consistent with HCFA policy. [ have framed my thoughts
around five questions:

1. Is Medicare's Hospital Prospective Payment System (PPS) Here to Stay?

PPS is the entire system of regulations, weights, and conversion
factors which makes DRGS a way to pay hospitals. PPS was enacted by Congress,
and PPS could be repealed by Congress at any time. One must be especially
cautious because PPS went from idea to law so very rapidly by Congressional
standards that further rapid changes must not be ruled out. Nevertheless, I
think that, for some years to come, changes in Medicare's payment system will be
evolutionary rather than revolutionary. The direction of evolution will be
toward more comprehensive payment systems leading toward capitation, regardless
of the administration in Washington. [ think we will move toward capitation
because so many people either like the idea or are coming to like it. Those who
want to reduce the Federal bureaucracy like a system which permits just turning
over a capitation; fee to a provider chosen by the Medicare beneficiary; those
who want more prevention and efficiency like the flexibility of capitation, some
whom we might once have labeled liberals like the concept of HMOs. And I think
that organized medicine is rapidly finding capitation more attractive as the
very aggressive cost control intentions of both Congress and the Administration
becomes clear. I personally doubt that there will be another revolution com-
parable to PPS between now and capitation, although 1 expect some very
interesting innovations. But PPS came very fast and something else cou.d come

equally fast.
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2. Are DRGS here to stay?

I think that DRGs are very unlikely to be displaced by one of the com-
peting systems such as Patient Management Pathways, Staging, Severity, or
E MEDISGRPS. On the other hand, I think it is very likely that DRGs will be
somewhat modified over coming years, and somewhat likely that they will be a
great deal modified. There are enough areas of significant recognized

difficulty--such as psychiatric, rehabilitation, and pediatric hospitals--and

enough specific technical questions so that modifications seem inevitable. And,
[ would add, if such growth were not possible DRGs would constitute a serious
disservice to the delivery of health care. On the other hand, DRGS have some
practical advantages over the competition which makes more likely an engrafting
of features of other systems onto the DRG system.

3. What research is in progress?

There is a great deal of research in the area of prospective payment,
and summarizing it would take a long time. In addition, a number of private
sector projects are underway. But I think there are several areas which I

should highlight:

a. HCFA, ASPE, and NCHSR are currently supporting work on a number of

alternative systems, including but not limited to Staging, Severity of Illness,

I"'i‘

Patient Management Categories and APACHE. In addition, we are watching with

interest work on MEDISGRPS. Other systems seem likely to come over the horizon.

Lamas an and

b. HCFA is looking for ways to improve DRGs so that currently uncovered
‘ hospitals--pediatric, psychiatric, and rehabilitation--can be covered.
c. HCFA is looking at ways of solving a number of more specific
problems such as simultaneous replacement of two hips, treatment of major burns,
. different types of pacemakers, hospice-related care, and the differences between

alcohol detoxification and rehabilitation.
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q d. HCFA is beginning to look at the impact of PPS on various types of
Hi hospitals to see whether there are groups of hospitals which fare
: well or poorly under PPS.

e. Under orders from Congress, HCFA is investigating conducting a
ii number of other investigations: whether physicians should be reimbursed for in-
hospital care under DRGs, whether the DRG system adequately describes variations
in case-mix, whether urban-rural price differences should be preserved, the ade-
?! gquacy of outlier payments, the impact of PPS on sole community hospitals, the
4 costs of uncompensated care, the position of large rural teaching hospitals, the
b effect of providing cost of care information to patients, the recalibration of
weights, the impact of state alternatives, and last, but by no means least, the
g actual impact of PPS on hospitals.
. Some of these issues, such as the costs of uncompensated care, appear
to be of limited interest to DoD while others, such as the position of the sole
community hospital, with attendant costs of large variation in occupancy, appear

to have a direct relevance to DoD's problems.

4. What changes in DRGs should DoD anticipate?

a. There will be new weights for DRGS and those weights will continue
to change in the future. This has practical implications for the way in which

DoD might choose to adopt weights from the civilian sector.

b. The DRG algorithm will change, even though it might not. [ do not
think that you would be wise to adopt the DRG algorithm without deciding to

include future changes as part of your adoption. This is, or ought to be, a

¢ dynamic system. But you should also anticipate that these changes will, at

least initially, be compatible with the current system and that DoD, like HCFA's
- fiscal intermediaries and carriers, will be able simply to mount a new program
&. on a computer without reorganizing all of its implementation.
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C. The algorithm will continue to rely on the Uniform Hospital
Discharge Data Set in the near term. [ frankly do not know whether there will
be changes further down stream, but am willing to bet that changes in the basit
data set will occur if we do not have universal capitation by 1990.

d. Changes to make DRGs more workable for psychiatric and rehabilita-
tion services, two current deficiencies should, | think, be of special concern
to DoD.

e. Changes in physician reimbursement by HCFA, althaugh it is unclear
whether physician DRGs, relative value scales, or some other option will be cho-
sen.

5. What is HCFA's approach to integrating inpatient and outpatient
services for work measurement or payment?

To date, HCFA has not been able to obtain satisfactory approaches to
the problem. Two strategies are currently on the research agenda: |

a. For care surrounding a hospitalization, we are secking to define
service windows which might be used to include those ambulatory services as part
of inpatient care.

b. For general ambulatory care, we have systems which characterize

individual visits but no system which adequately characterizes episodes of care,

The episode of care seems to be the appropriate unit of work for outpatient cdre
just as the admission is the unit of work for inpatient care under DRGs., But it
is very difficult to define these episodes normatively and 1t 15 fairly dif-
ficult to define them from a medical record. Accordingly, we are nol oplimisti
that a solution to this problem is within the state-of-the-art. The risk one
runs is that 1f recngnition of workload is by the visit, facilities which use an
unnecessary number of visits to manage their patients will be mistakenly
recognized as efficient; there is even a risk that this will function as g per-

verse incentive driving the system in directions in which you would not wish it
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to go. DoD should consider adopting a procedure code compatible with HCFA in
order to more reasonably reflect the resource cost of ambulatory care.
C. WEIGHTS

The way in which HCFA has derived the weights for DRGs is complicated and
fairly specific. In essence these weights are based on HCFA's determination of
costs compared to an average admission, but to understand this concept you need
to understand a number of features of the system:

1. HCFA calculates costs in a very special way which is founded as much in
law as in either accounting or economics. Certain costs are allowable and
others are not--for example, teaching costs are covered in a special way rather
than as part of overall operating costs, bad debt is excluded, depreciation is
covered outside of the weights, and weights are synthesized in a relatively
complex manner. Nevertheless, the correlation of weights derived from HCFA's
"costs" to weights derived from hospital charges is about .98 or .99, so I don't
think you need to be too concerned about HCFA's cost-finding procedures. There
are other data sets to which you would want to go for information, in any case,
because there weren't enough cases in some DRGs in HCFA's experience to weight
them properly and because HCFA relied primarily on a data set which
overwhelmingly consists of the elderly.

2. HCFA trims its data base.

HCFA has a system for paying outliers--that is, cases which stay either
much ]ongér or less long than was expected from the DRG--which takes those cases
out of the weighting system. The reason for this decision is that, statisti-
cally, the DRG system becomes highly unstable if outliers are included. So
HCFA pays for outliers separately. DoD would need either to treat outliers the
same way or to compute new weights, The outlier system is probably a prudent

way of handling one of the shortcomings of the DRG system.
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3. HCFA data does not include physician charges. Such data will become
available in the next year or two, and DoD could take advantage of it, but
current weights will not include physician charges. Further, it is arguable
that there are great differences between DoD physician costs and civilian physi-
cian charges, and 1 am unsure whether we could find data to approximate DoD's
cost of physician services.

4. HCFA converts weights to costs with a multiplier which considers urban/
rural and regional differences in costs of running a hospital. DoD would pro-
bably need to use a rather different formula because labor costs vary in a very
different way in civilian and military settings, and DoD might wish to make
overall adjustments because of its cost structure.

5. HCFA does not recognize administrative days or any equivalent thereof
as part of a DRG weight. This is an important policy call in implementation for
DoD.

6. HCFA has a system for paying for transfers which DoD would do well to
examine very carefully and to which there may be preferable alternatives.

7. HCFA uses special adjustments for teaching costs. Although DoD could
adopt these, it may not want to: surely residents are the individuals whom we
should be most able to monitor and to teach to practice efficient medicine. I[f
we can't modify their behavior, whose behavior can we modify?

8. HCFA does not distinguish between categories of patients but DoD might,
for example, wish to apply different weights for active duty personnel. An
overall special weight, applied as a general multiplier, could easily be calcu-
lated by regression technigues using the hospital as the unit of analysis, per-
cent active duty and the hospital case mix index as independent variables, and

cost per admission as the dependent variable.
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D. VARIATIONS IN CASE MIX UNMEASURED BY THE DRG SYSTEM

I did much of the thinking which follows as I was trying to work out how

HCFA should approach the problem of case mix variation. Thus, I have laid out

the problems in terms of how they might be addressed, rather than their analytic

relationship. I offer no promise that HCFA will do the research envisioned, but
this approach may give you my ideas as to how solutions might develop. In no
possible sense is this discussion to be construed as the HCFA research agenda--
it is one person's notion of how such research might be approached.

1. The Nature Of The Problem: Unmeasured case mix variation is important

because, if it is unevenly distributed across hospitals, it results in inequi-
table judgments as to hospital performance. Such inequities can be unhelpful
and could result in a system which is even more perverse than Consolidated
Workload Measurement. It is uncertain, at present, how serious this problem may
be with DRGs.

a. Necessary Treatment v. Severity and Intensity: To frame our

approach, we should first recognize that while many critics of the DRG system

focus on severity of illness and intensity of care, unmeasured "severity" or

intensity of care may not be the most important issues in considering the ade-

—

quacy of DRGs. Both HCFA and DoD are more appropriately concerned about the

g

resources necessary to treat the patient's condition, and severity of illness

}. and intensity of care are only clues to the resources required for necessary
treatment. Necessary treatment may be quite different from severity in many
cases, such as terminal cases in which little treatment is appropriate and early

[‘ cases in which intensive treatment may prevent complications. The distinction

% between necessary treatment and the intensity of treatment actually rendered

{ is sometimes difficult, but a central premise of PPS is that, in a large number

L. of cases, less treatment is necessary than has actually been rendered and that

economies can be achieved through eliminating surplus treatment activities such
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as prolonged hospital stay. Therefore we should also be careful to distinguish
intensity of care from necessary treatment. This distinction does not require
that we develop norms of treatment or that we base weights on some hypothetical
ideal treatment, but we must keep in mind that PPS was introduced on the assump-
tion that a significant amount of treatment not rendered is not necessary.

In thinking about these problems we should adhere to the language of
treatment requirements and consider "severity" and intensity of care" only as
approaches which may prove useful in measuring treatment requirements.

b. Hospitals v. Cases: Although case mix indices seek to classify

individual cases, no proponent of an index has suggested that any index can
exactly describe each individual case. The operational requirement is that an
index accurately describe the average case mix of each hospital, since the
hospital is the unit at which risk is pooled and to which performance is
assessed. The ultimate test of a case mix system, whether DRGS or a modifica-
tion, is fairness to hospitals.

Qur criterion in thinking about case mix variation should be the
impact on hospitals and classes of hospitals rather than the characterization
of individual cases.

c. A Hierarchy of Solutions: In approaching the problem of unmeasured

variation in requirements for treatment, we should consider a heirarchy of solu-
tions which, if we start on all of them now, can be available at various times
in the future,

(1} For the short range consider new ways to compute weights for
DRGs, ways to merge DRGS with Staging and Patient Management Categories, and
~efinements based on previous patient treatment. The present lack of com-
puterization in Severity of Iliness precludes merging it with the DRG system at

this time.
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(2) For the intermediate range consider ways to test variations between
hospital types and determine whether hospital type weights would make the system
more equitable. Such solutions should be available by 1986-7.

(3) For the long range, consider ways to create types of case mix
systems which represent a full generation of advance over the present DRGs.

2. Short-Range Solutions: There are three kinds of short-range solutions--

those using cleaner data or better procedures to weight the DRGs, those using
methods from other UHDDS-based systems to improve DRGs, and using treatment
history to improve DRGs.

a. Weighting procedures:

(1) The data used for creating weights should be as clean as
possible.

(a) We should institute a diligent search for the most
reliable Medicare data sets. This particularly means using PROs, the work of
former PSROs, PHDDS, and intermediary infgrmation to identify those inter-
mediaries, states, and regions with especially low error rates. We should also
search for editing procedures which may improve data cleanliness.

{(b) We should exclude care which has been disallowed by
review. This may imply a preference for data from regions where review has been
especially vigorous or effective.

(2) We should test modifications to the weighting system which
would counteract known or suspected biases. For example, we know that the use
of flat per diems understates the variation in nursing costs. We also know that
data errors are likely to cause weights to be erroneously close to the mean.
This suggests the possibility that the variance of DRG weights is less than it
should be and that the entire set of weights should be rescaled to a larger

standard deviation. This procedure is mathematically easy and can be tested by

Y
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determining whether the calculated hospital reimbursements more closely match
historical costs. A study of nursing intensity such as that proposed by
Thompson at Yale would shed further light on this issue.

b. Synthesize DRGs with Staging and Patient Management Categories:

Staging and Patient Management Categories are computerized systems which operate
on the current Medicare data set. Although merging the methods presents
substantial technical problems, work on such a synthesis for staging of a few
categories is already proceeding under an ASPE contract. A broader effort
involving both Staging and Patient Management Categories is conceptually
straightforward and should go forward as soon as the 1983 MEDPAR file is in
hand. The fundamental technique is to examine areas in which the performance of
Staging or Patient Management Categories appears to be as good as or better than
that of DRGs and then to synthesize Systems.

Cc. Previous Treatment as a Patient Variable: An important piece of

information about patients--previous inpatient and perhaps outpatient treatment-
-is available from Medicare files and from DoD files but has not been used for
case mix analysis. Previous treatment may be an indicator of comorbidity and
the severity of disease, and may be more effective than the comorbidity indica-
tors used in the current Medicare system. The Medicare file record of previous
admissions may also be a use’ul tool for approaching the problem of “split
admissions": cases in which medical judgment would permit managing a problem on
either a single admission or on two admissions.

We should be aware, while seeking to refine DRGS by these methods,
that enlarging the number of DRGS presents no theoretical problems so long as
enough data ‘s available to calculate suitable weights. The case mix of a
hospital will generally be more accurately estimated if there is a small number
of cases in each of a large number of DRGs than if there is a large number of

cases in each of a small number of DRGs.
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3. Intermediate Range: In the middle range we should be able to complete

studies to characterize the case mix of hospitals using either of two
strategies:

a. OQverall characterization using multiple methods: This approach

seeks to characterize the case mix of hospitals using MEDISGRPS, Severity of
[TIlness, and other methods to supplement the refined DRGs developed in the short
range program, Because using these methods requires primary data collection, it
cannot be accomplished in the near term. The methods can assume special power
if they are used to cross-validate one another. The goal! is to reach more I
sophisticated conclusions than are now possible regarding differences in hospi-
tal case mix. In particular, this strategy would allow us to determine whether
certain categories of hospitals such as teaching hospitals should have special
weights.

Using multiple methods will address the problem that different
methods have different weaknesses, and, specifically, that different methods are
vulnerable in different ways to confusing the care which was necessary with the
care which was actually rendered. The most clinical of classificaiion systems
(e.g., Staging, MEDISGRP, Patient Management Categories) include the results of
whatever diagnostic efforts have been made, and for some diagnoses this implies

that expenditures have already been made on diagnostic activity. More often

{e.g., DRGs), the system also describes some of what was done {e.g., procedures), )

and thus depends on an external system of review to determine whether such

P ‘

treatment was necessary. Sometimes (e.g., Severity), the system uses the {

details of the chart in a relatively impressionistic way and it becomes dif-
ficult to determine whether the reviewer is responding to the patient's clinical

condition or to what was done. Admitting diagnosis, which can illuminate

h reasons for differences between discharge data and treatment rendered, may well
»

{ become available on the Medicare data set; this data could contribute to the

4

cross-validation analyses.
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The goal of this combined analysis would be to clarify the degree
to which indices sucn as Severity of Illness characterized the care patients
needed or only the care which they received. With this validation accomplished,
it would be possible to compare different hospitals and classes of hospitals
with an order of magnitude and more confidence in our results than we can now
achieve with DRGs.

b. A second approach to determining differences in case mix is to
carefully analyze certain tracer conditions to determine whether hospitals have
different costs for conditions which are identical when fully corrected for
intensity of illness and other variables. An example of this kind of study is
List's 1983 study of management of myocardial infarction in Maryland and Oregon.
Such studies can shed great light on the relative efficiencies of different
kinds of hospitals; with such information on relative efficiency, relative costs
can be used as indicators of case mix differences.

The effect of either of these strategies would be to permit us to
differentiate with greatly improved accuracy between hospitals which are winners
and losers under PPS because of unmeasured case mix variation and hospitals
which are winners and losers because they are efficient or inefficient.

Although some of the strategies cannot be applied directly to DoD facilities,
many of the results could be.

4. Long-Term: Long-term strategies rest on more sophisticated concepts
of case mix. These strategies assume that by the end of the intermediate phase
we will have a system of case mix analysis which characterizes hospitals on the
basis of the patient's condition. However, factors other than patient condition
influence treatment needs and should be measured in a more sophisticated system:

a. .he purpose of treatment:

(1) A patient admitt=d for terminal care will receive very dif-

ferent care from a patient wnose physician is determined to save him. A recent

|
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article by Garber et al in the New England Journal of Medicine observes that a

significant part of the greater costs of treatment by teaching hospitals may be
related to the fact that in a non-teaching setting more patients with a high

risk of dying were admitted for essentially supportive care. [t is interesting

" that, although the teaching patients appeared to have a lower in-hospital mor-

Ea]ity, their mortality at nine months follow-up was the same, suggesting that
the teaching facility may spend much more effort prolonging the inevitable.

(2) Treatment goals may vary widely for other reasons. For
example, two patients in identical condition may be admitted to a rehabilitation
hospital with gquite different rehabilitation goals. A psychiatric hospital may
set very different goals for two very similar schizophrenic patients depending
on the degree of chronicity and response to previous treatment. An oncology
service may have very different goals for a specific admission of patients at
the same disease stage.

b. The extent of knowledge about the patient at admission: When

the diagnosis is known before admission, one can expect less for diagnostic
activity and diagnostic cost and, since the admission is more likely to be for
treatment, we can expect more treatment activity and treatment cost. Current
systems are especially insensitive to the degree of diagnostic uncertainty in a

case.

c. Patterns of clinical practice: Well-trained physicians treat simi-

lar patients in different ways. Some operate on asymptomatic gallstones, others
do not; some hospitalize for unexplained chest pain, others do not. Thus, there
will be considerable variation in the treatment defined as necessary by dif-

ferent experts.

d. Referral Practices: [In communities, there are often patterns of

referral which result in differential assignment of the most difficult or
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treatment-resistant cases to certain hospitals. A dramatic example occurs in
many communities where general hospitals skim the most treatable psychiatric
patients and refer or commit the most difficult to state hospitals or similar
institutions. Often the decision-making processes are extremely intuitive and
difficult to gquantify, but studies of the communities can make clear that such
patterns do exist and are significant.

e. Psychosocial Characteristics of Patients: Large urban hospitals

have argued that psychosocial factors (such as whether patients have a fixed
address, have sufficient money to alter living arrangements, have someone at
nome to care for them) strongly influence length of stay and care costs for
medical-surgicdal patients. Research of the type proposed by Arnold Epstein at
Harvard/Brigham & Women's would substantially help in clarifying these issues.
Although this variable may be less important for DoD's active duty performance,
it probably is important for retirees.

The difficulties of pursuing soft variables such as these is evident
from the problems which have beset Horn's efforts tn move from her initially
promising results to a system which can be guantified, summarized adequately in
1 training manual, and reduced to abstractable and mathematically summarizable
elements, Neverthelzass, we have every reason to believe that the variables
listed above are very important, and we would have to be extremely suspicious
that a system which purports to explain a very large portion of the cost
variation without taking these variables into account may be measuring actual
treatment rath=r than need for treatment.

These tasks involve developing measures for new variables as well
as collecting data to measure their impact and their importance for prospective
pavnent. Finally, we need to begin to think about 2 problem raised by Garber's
work: how do we reimburse cases when some physicians would believe it desirable

to keep the patient alive and others wnuld not consider that goal in the
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patient's best interest? We might expect social forces to take care of the
problem, but recent articles in the New England Journal confirm a widespread
impression that physicians are providing more care than their patients want, and
economic pressures to contain that trend may be appropriate.

5. Capitation: The steps of refinement discussed above are important to
and supportive of movement toward a capitation system, because a competitive
capitation system is likely to need methods for setting capitation rates which
are more precise and sensitive than the methods of the current Medicare Average
Annual Per Capita Charge (AAPCC). Etach of the steps described above provides
data which will support the development of appropriate patient-specific capita-
tion rates. If HCFA were DoD it would be moving very quickly in this direction.

6. How to Compare Case Mix Systems: With this in mind, I would like to

suggest a few ideas to use in comparing case mix Systems and thinking which ones
you might wish to adopt and which to engraft onto others.

a. Necessary Data: ODRGs, Patient Management Paths, and Staging all

run on the Uniform Hospital Discharge Data Set. This is a major advantage. On
the other hand, this data set has very little clinical texture. APACHE and
MEDISGRPS run on a defined clinical data set which could be collected as part of
discharge abstracting but would require additional effort and would, in con-
sequence, present significant problems if you look for calibration data sets
from which to calculate weights. Severity, which is the most impressionistic or
implicit method, requires chart reading.

b. Ability to Distinguish Necessary Care from Care Rendered: On this

score, PMCs, Staging, APACHE, and MEDISGRPS are strongest. However, PMCs and
Staging depend on great detail in discharge diagnoses, and this may well be
strongly correlated in existing data sets with having residents and interns and

hence with teaching status,
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DRGs depend heavily on whether an operating room procedure was per-
formed but not on other elements of care. Because the weights reflect the cost
of the operating room procedures, DRGs are actually neutral to performance of
surgery, which may be an appropriate stance in the absence of adequate guide-
lines. DRGs are, however, not neutral to how efficiently the surgery was
managed, implicitly rewarding efficient management,

The most serious criticism of Severity of Illness is that it depends
so heavily on the "feel" of the medical record that it may actually reflect the
care rendered rather than the need for this care. Ultimately, any method which
did this would return to cost-based reimbursement, or, for DoD's purposes, to
saying that resources used equals performance. The validity of this criticism
is impossible to assess at this time, although I have suggested above that we
must have concerns about any system which explains more than 90% of variance
without including certain major categories of information.

c. O0Objectivity: Although all of these systems except Severity of
[11lness are computerized and therefore appear objective, there is always con-
siderable leeway in the nuance of diagnosis and in whether complications (so
important to DRGs in particular) are recorded. Severity has a high rater
reliability, but the way in which the individual scales are scored is still
soft; the way in which the overall score is determined is, in some ways, a
greater concern regarding objectivity, since it is disturbing that the combining
of the scale scores has evaded summary in a formula for several years.

d. Clinical Reasonableness: (learly, the chart-reading methods of the
Severity index are the most clinically reasonable way to reach a conclusion.
The dependence on vital signs and critical findings in APACHE and MEDISGRPS is
highly reasonable for conditions where emergency admissions and critical illness

are likely, but their application to elective surgery and non-critical illness
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is less clear. By contrast, many clinicians would be suspicious of the adequacy

of systems resting exclusively on diagnosis to describe the variations in
necessary care,

d. Neutrality:

medical practice.

Various systems are neutral to different aspects of
For example, DRGS are relatively neutral to whether surgery
is performed while staging appears to impose a penalty for surgery. DoD will
want, I think, to give special attention to whether a case mix system is as sup-
portive of full restoration to duty as service policy may dictate.

E. SUMMARY: The choice of a case mix system and a way to implement it pose
very complex problems for DoD, but the HCFA experience suggests that the
problems are solvable and would improve DoD's measurements of medical activity

performance.
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THE IMPACT OF SEVERITY OF ILLNESS ON DRG BASED COST ANALYSIS
Susan D. Horn, Ph.D.*

[t's my pleasure to be here this afternoon and share with you some of the
work we've been doing on quantifying hospital case mix. I'11 talk mostly from
slides because I think it will help to bring out many of the points that I'm
trying to share with you a lot more clearly than if I just tried to explain it
to you verbally. We're going to examine the connection between DRGs and
Severity of Illness. Before we get started I want to share with you some other
case mix grouping systems just to go over their definitions so that you can see
the different kinds of philosophies that people have used to try to quantify
hospital patients and what the products of the hospital are. We'll go through
the definition of six different case mix groups, but our concentration will
be mostiy on DRGS and Severity of Illnesses. [ don't think that'1ll be much of a
loss in terms of our discussion today, because research has been able to Show
that the other case mix grouping systems, the ICD9 codes, the CPHA PAS List A,
Disease Staging, and, although we are not quite sure about Patient Management
Categories, but at least the other three, research has shown are really equiva-
lent to the 467 DRGs in terms of their ability to predict resource use.

The very first way people thought about grouping hospital patients was just
using the ICD9 code system itself, where each disease is given a specific code.
Aggregating codes at the three digit level, we end up with 1,000 codes and hence
1,000 cells to group patients into. At the four digit level, we have 10,000
code groups and now with the new ICD9-CM system, we have more than 10,000 code
groups. That's one way of grouping hospital patients, but many people looked at
this and said, "Well that's a start, but there can be much more wrong with a

*

Edited by LTC John A. Coventry from Or. Horn's taped presentation
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- Figure 1
,: N COMMON CLASSIFICATION SYSTEMS
(A
2 ICDA CODES
=
“ EACH DISEASE IS GIVEN A SPECIFIC CODE.
E DEPENDING ON THE CODING SYSTEM, THERE
" ARE :
- 3 DIGIT -- 1,000 CODES
4 DIGIT -- 10,000 CODES
ICD9-CM  -- 10,171 CODES
L
i
! patient than just how sick they are in what level they have been classified in
Y terms of principle diagnosis." Many people felt this was not sufficient to
)
:f quantify what different patients were in different hospitals. CPHA took another
_ approach to grouping hospital patients. They took those over 10,000 I9 codes
»‘ Figure 2
; COMMON CLASSIFICATION SYSTEMS
P
[ CPHA
C
? 398 PRINCIPAL DIAGNOSIS CODE GROUP (ICD9-CM)
E X 2 PRESENCE OR ABSENCE OF 0.R. PROCEDURE
o X 5 AGE GROUPS
L
r X 2 PRESENCE OR ABSENCE OF SECONDARY DIAGNOSES
3 7,960  GROUPS
: {
e
b
s and collapsed them down to 398 principle diagnosis code groups. Then to answer
[
4 some of the criticism of the other systems not taking into account secondary
;. diagnosis, etc., they broke each one of those code groups into two depending
.F upon presence or absence of an operating room procedure. Then they broke them
3
]
S
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into five different age groups and two more, depending upon presence or absence
of a secondary diagnosis. By the time they were done splitting, they ended up
with almost 8,000 code groups. In terms of numbers, that was going in the
right direction. Many people felt 10,000 was too many, so 8,000 was 2,000 less
than that and we're going in right direction. Other people looked at this and
said, "You have just asked if they had an operation or not, you haven't said
what kind of an operation it is. Also you just ask if they have a secondary
diagnosis, you haven't said anything about the type of secondary." Maybe we
can do even better than that in describing differences in hospital patients,.
Another attempt to describe hospital patients is the Disease Staging
System. This took a very different approach. This approach was trying to look
at the seriousness of the disease and in that sense we're getting a little
closer to the idea of severity. They quantified seriousness and at this time
I believe there are 41% diseases that have been staged. Each stage is supposed
to quantify progressively a greater physiological extent of the disease in the

body. (See Figure 3) The idea was to take each disease condition and have a team

Figure 3
DISEASE STAGING

-

STAGE O - NO DISEASE PRESENT

DIAGNOSIS IS CERTAIN
NO LOCAL OR SYSTEMIC COMPLICATIONS

STAGE 1

STAGE 2 - DISEASE PROCESS LIMITED TO AN ORGAN OR SYSTEM

SIGNIFICANTLY GREATER PROBLEMS THAN STAGE 2
MULTIPLE SITE INVOLVEMENT

GENERALTZED SYSTEMIC INVOLVEMENT

POOR PROGNOSIS

STAGE 3

STAGE 4 - DEATH
THE MOST SEVERE STAGE POSSIBLE

THE FINAL EVENT OF THE TLLNESS
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of specialists for that disease condition describe the patients in this kind of
generic grouping system. For each disease condition each of these stages are
further defined in terms of specific conditions. The first stage is no disease
present, Stage 0. Then Stage 1 is a certain diagnosis but no local or systemic
complications. The Stage 2 is disease processes limited to an organ or a
system, with significantly increased risk of complications. Stage 3 is greater
problems than Stage 2 and finally Stage 4 is the most severe or death. Although
this is again a generic way of describing the disease condition that you look at
in terms of the staging criteria, they have specific descriptions of levels--how
the patient would look as a Stage 1, 2, 3 or 4. This was getting closer to how
sick hospital patients were. Many people felt it had a lot of positive ramifi-
cations. People Tooked at this and said it represented a progressively greater
physiological extent of disease in the body but they also said it only included
the principal diagnosis. Patients can have, in addition, other kinds of disease
conditions that also need to be treated in the hospital, so although we're
getting closer to how sick the patient is, it is only in one dimension. We need
mechanism of looking at the total burden of illness that a patient presents; not
only their principal diagnosis, but their secondary diagnoses too. In addition,
it also did not Took at how the body responded to it's diseased condition
because we know with a specific disease condition, some people may respond very
quickly, and other people may respond more slowly. So, while proceeding in the
right direction, people weren't sure it was the complete description they wanted
for hospital patients,.

Another different approach is the Patient Management Category approach.
(See Figure 4) This one we haven't seen very much of so I can only briefly
describe to you what I understand it's philosophy is. The idea behind this
system is to look at final diagnosis, that's the discharge diagnosis or the

principal diagnosis. Also look at the reason the patient was admitted to the
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Figure 4
PATIENT MANAGEMENT CATEGORIES (PMCs)

PMCs TAKE INTO ACCOUNT BOTH REASON FOR ADMISSION AND FINAL DIAGNOSIS.
FOR EACH PMC, PHYSICIAN PANELS SPECIFIED COMPONENTS OF CARE (DIAGNOSTIC
SERVICES, TREATMENT PROCEDURES, AND EXPECTED LOS) THAT ARE REQUIRED FOR
THE TYPICAL PATIENT. THESE COMPONENTS OF CARE FORM THE BASIS FOR DERI-
VATION OF RELATIVE COST WEIGHTS FOR EACH PMC.

hospital. Then for each one of those combinations ask physicians to specify the
components of care you would expect in the care of that patient, both diagnosti-
cally, and therapeutically, and what expected length of stay that patient would
have. So, you are looking at a typical patient coming in with certain symptoms
and having a final diagnosis and then asking physicians, what would you typi-
cally do to them. That's why they're called Patient Management Categories.

To date, this system is still under development by people of Blue Cross of
Western Peansylvania. We don't have a lot of descriptions in terms of what
their categories look like except that we're told there are going to be about
750 groups. In terms of our hierarchy of numbers we started out with 10,000

19 codes and went to 8,000 CPHA groups. Depending upon how you look at the
Disease Staging system, you can end up with 412 diseases times four stages, or
about 1,600 groups. Based on other considerations, I understand there can be up
to 3,300 groups there. Now with Patient Management Categories, we get down to
750. But again it's a very different philosophy. 1It's what do you typically do
to a patient that describes their management path.

With all of that as a background in terms of different ways people have
looked at how to quantify hospital patients, let's look at what the DRG people
did. Their approach was very different. (See Figure 5) Rather than having
people speculate on what's the extent of the disease in the body, or speculate

on how patients are treated, or automatically put patients into different
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Figure 5
DIAGNOSIS RELATED GROUPS (DRGs)

23 BROAD MUTUALLY EXCLUSIVE ORGAN SYSTEM

DEPENDING ON:

3
(4
}
s
b
L
Pi CATEGORIES ARE DIVIDED INTQ 467 GROUPS
b
: -- TYPE OF SURGERY PERFORMED
4 -- MORBIDITY OF SECONDARY DIAGNOSIS
- -- AGE
*.e -- SEX
~-- DISCHARGE STATUS

TO PRODUCE GROUPS WITH SIMILAR LENGTHS OF STAY

groups, the DRG people took a very large data base and modeled it. They took

those over 10,000 19 codes, collapsed them down to 23 organ systems or Major

ﬁ

Diagnostic Categories (MDCs); then took about 1,500,000 cases to determine how

they could subdivide those cases within the different organ systems to produce
groups that had similar lengths of stay. They used a very sophisticated opera-

tions research program, an optimization program, to put together patients that

had similar lengths of stay. They took into account three aspects of the pre-
vious systems that people felt may have limited them. They took into account
L~ the type of surgery performed, unlike the CPHA system which automatically split
-4 on operation versus nonoperation. Here they differentiated on what type of

[1 operation it was. Secondly, instead of just noting if the patient had a secon-

dary diagnosis or not, they included the types of secondary. They made a spe-

1 ¢ial list of the complications and/or comorbidity diagnoses, called the C.C.
list, such that if you had that secondary diagnosis they thought that you were
sicker than if you didn't have that secondary. Finally, they didn't automati-

[. cally split on age. They only split on age when they felt it made a difference
to produce groups with similar lengths of stay. The philosophy behind the DRG

q
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system, [ think, has many compelling features. The philosophy was to model a
L{ data set to see what the data was telling you; to use very high powered opera-
tions research techniques and to take into account the criticisms of the other
grouping systems by looking at additional factors that would affect the severity
ﬁ of the patients.

- ' As an example to show you they really did use these criteria, MOC 1,

the Nervous System, divides into 35 DRGS. (See Figure 6) The first three DRGs

Figure 6

MDC 1 - NERVOUS SYSTEM (DRGs 1 to 35)

DRG 1 - CRANIOTOMY EXCEPT FOR TRAUMA, AGE >= 18
DRG 2 - CRANIOTOMY FOR TRAUMA, AGE >= 18

DRG 3 - CRANIOTOMY, AGE < 18

DRG 24 - SEIZURE & HEADACHE, AGE >= 70 AND/OR C.C.
DRG 25 - SEIZURE & HEADACHE, AGE 18-69 W/0 C.C.
ORG 26 - SEIZURE & HEADACHE, AGE 0-17

refer to a specific procedure, Craniotomy. If the patient has a diagnosis
that's not a trauma diagnosis and they're over 17, they are assigned to DRG 1.
[t the diagnosis is trauma and they're over 17, they are assigned to DRG 2. If
they're under 18 they'l1l go into DRG 3. So, you see how the type of procedures
performed, type of diagnosis, trauma or not, and age, are all used in describing
the patients in that area. [If they don't have a procedure, as an example
seizure and headache, they take age into account and or complications. You see
the age hreaks turn out to be over 70, 18 to 69, or under 17. Then we consider
with or without secondary diagnoses, referring to the complication/comorbidity
list. They really did use their definitions and stick to their criteria and the
fact is, by using this high powered operations research technique and modeling

their data, they were able to produce 467 DRGs that were equal in their ability
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to describe hospital resource use to the other systems that had many more
groups. So I think the power of that system and the techniques they used has
really come through.

In contrast to all of these systems, let me explain to you how we devised
the Severity of [1lness index. This index actually started back in the mid
1970's. Maryland had formed a cost review commission in the early 1970's.
Unlike the state of New Jersey, where the commission went to each hospital
and said, "All our patients are going to be grouped by DRGs and then we're going
to pay you on the basis of DRGs," in Maryland the head of the commission said
to the hospitals, “You choose the case mix grouping system you want, but once
you've chosen it you have to stay with it for future perspective reimbursement."
[ thought that was kind of silly because | realized all hospitals would be
using different systems in the state of Maryland and we wouldn't have a lot of
comparative data. But now that 1 look at it many years later, | think that it
was probably a rather brilliant move on the part of the director of our com-
mission. He didn't want the hospitals coming back to him and saying "I don't
Tike the case mix grouping system you use," and talking about all the problems
with it. Hopkins Hospital looked at the case mix systems that existed at the
time. They looked at the ICD9 code system itself. They looked at the CPHA
system that existed then. They looked at the 383 DRGs that existed then. The
criteria that they were looking for, in terms of a good grouping system, was
homogeneity of resource use--having patients in a group that required similar
resource use. What they found, however, was whether they grouped by ICD9 codes
or CPHA or DRGs, many groups had patients with huge variability in resource use,
some requiring $1,000 in resource use with other patients in the same group
requiring over $200,000 in resource use. When they saw this kind of variabil-
ity, they called me because they thought it was a statistical problem. 1

Tooked at their data and | saw just what they saw -- huge variability of
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resource use within these groups. Very often the standard deviations were
larger than the means and consequently all the grouping systems, no matter which
one they used, had problems. They ultimately decided to investigate the DRG
system because all of them, as [ mentioned, had problems and the DRGs had the
fewest number of groups. But at the same time they needed to figure out why

it wasn't working. So we took some of the DRGs with cases that had low resource
use in a DRG and high resource use in the same DRG. We asked physicians to look
at these cases. The physicians came back and said, "It's obvious. The patients
with $1,000 of resource use run into no complications, have no other diseases,
respond promptiy to therapy and go out of the hospital. On the other hand,
patients with $200,000 in resource use suffered complications and other
diseases." They said we cculdn't think of them in the same group.

That's what led us to the idea of trying to conceptualize this difference of
no problems versus lots of problems. We gathered a team of physicians and nur-
ses together and said, "Please tell us all the dimensions you think about when
you go to a colleague and say I'm treating a sick patient. What is it that you
conjure up in your mind?" Now we had certain goals of where we were heading.

We had the goal of trying to produce a system of describing how sick these
patients were. That was simple. That was something of a four-category system,
The physicians wanted a five-category system. But I was very concerned about a
five~-category system. If you allowed a middle value, I thought we'd find 85% of
opur cases in the middle and we wouldn't have distinguished anything. So that's
how we ended up with the four-category system. And then we wanted something
that could be used across all disease conditions. We wanted a generic type
system and we wanted something that was simple enough so that we wouldn't have
ty> have specialty people using the instrument. Our idea was that if we could
breax tnis idea of severity down into subparts, maybe that would be a useful way

ty build a system that would be reliable. 1In other words, penple with very
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Jittle medical education could score the same severity as somebody with a lot of
medical education. So what we ultimately ended up with is what you see in
Figure 7; seven dimensions tha. are used as a quide to come up with the overall
severity of illness. Rather than just asking “How sick do you think this
patient is, 1, 2, 3, or 47", we said, "Please answer seven questions about this
person first." The way 1 envision it is like a CAT scan that looks at a patient
from a variety of different angles and then tries to put the whole picture
together in terms of what it's seeing. That's what we're trying to do in our
seven dimensions of severity; look at a patient in seven different ways, many of

which are related to each other,

Figure 7
PATIENT SEVERITY INDEX

DIMENSION LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
STAGE OF PDx | ASMYPTOMATIC MODERATE MAJOR CATASTROPHIC
COMPLICATIONS NONE /MINOR MODERATE MAJOR CATASTROPHIC
INTERACTIONS NONE /MINOR MODERATE MAJOR CATASTROPHIC
DEPENDENCY LOW MODERATE MAJOR EXTREME
NON-0.R. PROC NONINV DIAG | THERAPEUTIC | NONEMERGENCY | EMERGENCY
MINOR THER INV DIAG LIFE SUPP LIFE SupP
RESPONSE /RATE PROMPT MOD DELAY | SERIOUS DELAY | NO RESPONSE
RESPONSE/RESID‘ NONE /MINOR MODERATE MAJOR CATASTROPHIC

Let's look at the seven dimensions we took into account. The first was how

sick were they in the principal diagnosis. Their stage of principal diagnosis.

But unlike the Disease Staging system that had disease specific criteria, since
we wanted this to be generic, we had to define stage in terms of symptoms; for

example, from an elective surgery patient being asymptomatic up to patients
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having catastrophic symptoms such as coma or arrest. Then we looked at the
extent of complications, from none or very minor types of complications that
develop after the patient gets into the hospital that really don't influence
their hospitalization at all, up to something catastrophic. For example, a
patient could be admitted in respiratory distress but then go into pulmonary
failure. Interactions looks at what other diseases the patient has and to what
extent they get out of line while the patient is in the hospital. They can have
a variety of other diseases but if they stay under control and if they continue
with their regular maintenance therapies, that's going to be a Level 1. 1In a
patient who comes in for diabetes but also has a renal problem as an underlying
condition, that for us would be an interacting condition. 1f they went into
total renal shutdown, that would be a catastrophic interaction level.

Dependency and nonoperating procedures are two other dimensions that we

added as internal monitoring checks in the instrument. They are two dimensions
that [ wasn't sure we really should include in the instrument but the team said
when you're looking at an instrument and you're asking people to answer
questions, you should have some questions that force them to go back and ask
"Did 1 answer the parts up above correctly?" That's what I mean by an internal
monitoring check. So we define dependency in the following way. Unlike the
usual acuity systems that define dependency to be what types of tasks you do
for a patient, dependency here is defined to be the usual amount of care for
that disease condition which could be from a low level up to having more than
the usual amount of care. Now the only way someone can get more than the usual
amount of care for a disease condition is if something has gone wrong up above.
Either they're at a significantly higher stage in their disease or some compli-
cations develop that need extra care or some diseases are out of line that need
much more care. That's why this is an internal monitoring check. If by reading

through the nursing notes, you think that the patient is getting more than the
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L usual amount of care, you should see it reflected up above. On the other hand,

if you don't see it reflected up above, either you may have missed something up
above or you've misread the nursing notes. So you see how it's an internal
check within the instrument itself and we find that it doesn't drive severity at
all. When we do our regression equations to see the effects of these seven
dimensions on predicting severity, it's always an insignificant variable because
of the way it's defined. The same thing was true with the variable non-
operating procedures. It was put in there to distinguish patients that went
onto life support versus non-life support. When a patient went onto life sup-
port, the team felt that it really meant the patient was very sick. Something
really had to be wrong. Life support are things like renal dialysis, vent-
ilator, etc. If a patient went onto life support, again you should see it
reflected in either something major or something catastrophic up above. Again,
you see how it's an internal monitoring check. In fact, it's a variable that
trained people very often feel is one of the variables that's going in the wrong
direction in our severity instrument. By that I mean the following: Very often
there are patients at Level 3 or 4 overall in terms of how sick they are, that
don't have any life support procedures. Hence, no matter how many procedures
are done to them in terms of non-operating room procedures, they can't get above

a Level 2 on this dimension unless they've gone onto life support.

Consequently, most of the time when we see this variable working, it doesn't

influence things at al”. Again it's to check to see if they've gone onto life

support has it been picked up above. Very often what happens with that variable

F.~ is it's only used for that purpose and completely ignored when the overall pat-
f tern is examined. Most of the time, frankly, we find these Level 3 and 4

4

;’ patients don't have that kind of life support procedure.
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Finally, we look at response to therapy. How quickly a patient responds is

defined in the following way. Prompt means the best response you can expect--
one course of therapy and the patient gets better. Moderate delay means they do

respond, the slope is positive, but it's much slower and you have repeat courses

!i of therapy that take much longer. Serious delay is also easy to detect, you

t_ have setbacks. The patient gets better and gets worse, gets better and gets

i; worse. Finally, no response is also easy to detect. The last dimension is a
remission of their acute symptoms, which we called residual. What were looking
for when a patient is hospitalized in terms of their acute care is remission of
their acute symptoms that brought them into the hospital. For example, when

« someone comes in with emphysema and in respiratory distress, we know we're not

{ going to cure the emphysema, but what we're trying to cure is their respiratory

E? distress.

i‘ So these are the seven dimensions, the seven guestions asked about a

Ef patient. GEtach of them is answered and then a pattern appears. What typically

Lf happens is for those patients who don't run into any problems, have no complica-

tions or other diseases, and respond promptly to therapy, they're going to end

up a Severity Level 1. Those that run into some kind of problems, (the driving
variables turn out to be complications, interactions and response to therapy)

are going to end up as Level 2's., Running into major problems, they're going to

TR

be at Level 3 severity. Catastrophic problems are going to be Level 4. That,

AN

in general, is how the instrument works.

-,
BN

q I can share with you very quickly four different patients that end up at

Y

four different severity levels and you can see a bit more clearly how these cri-
teria are used. | happen to remember these four patients because we were using

them last week in explaining this instrument to the people in the Maryland (Cost

Review Commission. Hopkins is nejotiating with the Cost Review Commission to be

reimbursed on the basis of the severity adjusted DRG system. All four of these
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patients were Parkinson's disease patients because we happened to be working
with neurology at the time. The first patient came in with tremors from
Parkinson's disease and was considered moderate in terms of stage of disease.

He had no complications so he was at Level 1 there. The patient had a history
of peptic ulcer which was kept under control with diet so that was considered
none in terms of interactions. He got the usual amount of nursing care. They
did no special testing for the patient. They titrated the patient's medication,
the patient promptly responded, the tremors went away, and the pattern was
essentially a Severity Level 1. The second patient was a gentleman who also
came in with tremors and also had his medications titrated. But this patient
had a history of heart problems and three days into his stay developed chest
pains. They were detected quickly and it was realized that this patient was
going into congestive heart failure. Because of that congestive heart failure,
they had to do considerably more testing for the patient. They also had to get
that congestive heart failure under control first before they could get the tre-
mors under control, which significantly delayed his response in terms of his
tremors getting under control. He had no other complications but for us the
congestive heart failure was considered a moderate interaction and that patient
went out an overall Severity Level 2. Now that patient also brings up another
feature of the severity index--the severity index does not look at quality of
care. At the time this patient was being explained to the Commission, the nurse
who was explaining said she has been to other places across the country where
hospitals have been collecting severity data. In some of those institutions,
they might not have caught that congestive heart failure as quickly as they did
at Hopkins. Conseguently, that patient could have deteriorated into much more
serious congestive heart failure. They could have had serious set-backs and
could have required much more than the usual amount of nursing care. They could

have even had to have some type of life support procedure and that patient could
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have gone out as an overall Level 3. So quality of care doesn't come into this
instrument. We just ask how sick is that patient, we don't ask how they got
that sick. The third patient also came in with tremors but this was a sicker
patient. This was a patient who had a history of renal problems and went intgo
renal failure in the hospital. That was considered a major interaction for us.
They had to go onto dialysis which was not a scheduled dialysis. As a result
the patient had a very up and down course. They'd get the renal failure under
control and the tremors would go out of line, and then the renal failure would
go out of line. That was really a very rocky road for a long period of time.
That patient went out as an overall Level 3. And finally, the last patient. It
was really debatable that they called it a Parkinson's disease case in the first
place because this was an elderly gentleman who, in addition to his Parkinson's,
had cancer of the liver. While in the hospital, he had a stroke, had heart
failure, had a total respiratory failure in addition to the heart failure, and
ended up dying. So at the end of our scale, that patient was really considered
catastrophic and an overall Severity Level 4., So you see how different those
four patients are in terms of the straight forward one not running into any
problems, the one that had the congestive heart failure that was caught, the one
that had renal problems, and the one that had all the other disease conditions
and died. That's what we're trying to differentiate with severity on this index.
These seven dimensions about the patient are taken into account to come up
with an overall Severity Level of 1, 2, 3, or 4, and then this data is merged
with discharge abstract data so that we can analyze each of these severity
groups divided into three parts: those patients with no operating room proce-
dure; those with a moderate procedure; and those with a major procedure. (See
Figure 8) Operating room procedures in themselves in no way influence the
severity level, but the data can be analyzed separately by what type of proce-

dure is done. In that sense, when people are first learning about severity it's
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a little bit distressing to them. I think that possibly our labeling of this
index as a "Severity of Illness Index" may be a misnomer. Perhaps we should
have labeled this a "Deviation from the Minimum Index," because, for example,
you can have a Severity rLevel 1 open heart surgery patient. The reason they're
going to be at Severity Level 1, although that's a very serious major operating
room procedure, is because they're not going to run into complications, they're
Figure 8
SEVERITY OF ILLNESS CATEGORIES

STAGE OF PRINCIPAL NO
DIAGNOSIS 0.R. PROCEDURE
COMPLICATIONS
INTERACTIONS
OVERALL
DEPENDENCY SEVERITY WITH MODERATE
1234 0.R. PROCEDURE
PROCEDURES
NON - O.R.
RATE OF RESPONSE
TO THERAPY
RESTIDUAL FOLLOWING WiTH MAJOR
THERAPY 0.R. PROCEDURE

not going to have other diseases getting out of line, and they're going to
respond properly to therapy. But we're not going to compare Severity Level 1
open heart patients with Severity Level 1 OB patients. That's how this instru-
ment has been able to be used in all those different areas. [t really is a
deviation from the minimum, the way we use it. In terms of moderate versus
major procedures, we had a team of surgeons at Hopkins look through the I9 pro-
cedure code book. They ended up with about 15% of the procedures they thought
were major operating room procedures and 85% were put in the moderate category.

A major procedure was a surgery that took a long time to recover from or took a
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great deal of skill to perform--things like open heart surgeries, total hip
replacements, organ transplants, etc. All the other operating room procedures
we classify as moderate.

In summary, we've been looking at a variety of different ways to describe
hospital patients. They're really based on two different data sets, the
discharge abstract data or the total chart. (See Figure 9) All the other case

mix systems, even those that were originally developed by looking at the total

Figure 9
CASE MIX DATA SETS

DISCHARGE ABSTRACT DATA CHART DATA
ICD-9-CM CODE SYSTEM SEVERITY OF ILLNESS
CPHA-PAS A LIST STAGING
ORGs PATIENT MANAGEMENT

CATEGORIES
COMPUTERIZED STAGING

COMPUTERIZED PATIENT
MANAGEMENT CATEGORIES

chart, have been implemented using the discharge abstract data set, including
the DRGs. We felt, when we were conceptualizing severity, that abstract data
was just not rich enough to describe how sick patients were. When you think
about it historically, the discharge abstract data was developed back in the mid
1960's when people were asking epidemiologic questions about hospitals. They
were asking counting guestions, such as how many of this disease did you trea*,
how many of that procedure did you perform, or how old were your patients. They
weren't asking questions about how sick are your patients or what resources do
they require. Consequently, we feel the labels that exist in the current

discharge abstract data set-- principal and secondary diagnoses, procedures and
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age--are just not sufficiently rich to describe how sick patients are. That's
why when we conceptualized severity we based it on the total chart. But that is
one of its limitations because to collect severity data people have to go back
to the total medical record. I'll share with you how they do it now. It's very
efficient the way they do it, but still it is a limitation. In our current
research we are developing a data base that I view as a bridge between these two,
an expanded discharge abstract data base. (See Figure 10) 1It's really based on

two steps. First we're taking the current [9 code book and adding a sixth

Figure 10
COMPUTERIZED SEVERITY OF ILLNESS INDEX

(Based on expanded discharge abstract data set)

DISCHARGE ABSTRACT DATA EXPANDED DATA SET
Principal Diagnosis + Sixth Digit
Secondary Diagnoses + Sixth Digit

Procedures Procedures
Age Age
Sex Sex
Discharge Status Discharge Status
Rate of Response
to Therapy

digit to each of the five digit codes. The sixth digit for each disease will
tell how sick the patient is in that disease category, whether they're at
Severity Level 1, which is the least or most minor symptoms for that disease up
to a Level 4, the most severe symptoms for that disease. Each diagnosis will
have a sixth digit and the new discharge abstract data set can have a sixth
digit for the principal diagnosis and six digits for each of the secondary
diagnoses. We'll still use procedure, age, sex, and discharge status, and add
as another variable into this data set a rate of response to therapy. With

that as our new expanded discharge abstract data set, a computer formula just
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Tike the ORG formula can be used to weight those different values and come up

roger

with an overall severity for the patient. Also, with that same data set, DRG

v,

people can redo their DRG AUTOGRPing, the Disease Staging people can recode

their system, the Patient Management Category people can recode their system,

and we'll all have a richer data base to work with., But that's about another
year in the completion process.
The data I'm going to share with you today has been collected using the

manual Severity of Illness system, the one I just shared with you. It's been

Figure 11

MANUAL SEVERITY OF ILLNESS INDEX

WHO: Medical Records or Utilization Review

WHEN: Along with usual discharge abstract
coding or discharge UR report

TRAINING: Three day training program

RELIABILITY/FOLLOW-UP TRAINING: Monthly for
three months, quarterly thereafter

RESULTS: Accurate, reliable, comparable
Severity of I1lness data

collected by medical records and utilization review personnel because our stud-
ies originally showed that whether a physician specialist rated the case or

a physizian generalist, like an internist or general surgeon, or a nurse spe-
cialist or a nurse generalist, or a madical records person, they all would come
Jdp reliably with the same overall leval of severity because of the quide of
those seven dimensions. So now, on an ongoing basis, it's the madical records
or utilization review persgnnel that collect tnis data along witn their usual
discharge abstract coding, or discharge utilization review reporting. Thev finc

that it takes them almost no extra time to coliect that data when they're doing
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F it in the process of looking at the chart for another purpose. So it's a very
b .

Plr efficient system to implement in a hospital. They're trained in the defini-
(4

tions in a three day training program and that's followed on a monthly basis

for the first three months with reliability follow-on training, and guarterly
thereafter. That's how we're sure everybody collecting severity data across the
country is rating the severity at the same level. In other words what they're
calling a Level 1 in Boston is what they're calling a Level 1 in California
and all across the country in all of the 30 or so hospitals that are now
collecting severity data on an ongoing basis. To be sure the data is reliable,
we go in and recode blindly samples of the cases that have been coded within a
hospital. We're getting between 90% and 100% agreement rates. We know that
those levels are comparable across the country. So that's the kind of data that
I'm going to share with you this afternoon; data collected from about 30 dif-
ferent institutions on about 200,000 cases. I'm not going to show you all
200,000 but I'm going to show you some examples from them.

Before we look at some example data, we've got one other piece of house-
keeping that we have to take care of and that is to look at some statistical
definitions. I was telling you earlier that Hopkins' criteria for a good

grouping system is homogeneity, but I really didn't define it for you.

Homogeneity means similtarity. In this case we're looking at similarity of total

charges or similarity of resource use. There are three statistical tests to

help us evaluate homogeneity. (See Figure 12) I'm going to use all of them in

Chgniian

my discussion and you should see what the differences are in terms of the defi-

;. nitions. The three different types of homogeneity statistics are Reduction in

p

; Variance (RIV), Coefficient of Variation (CV), and the Analysis of Variance

¢

[ - (ANOVA) F test. Each of them are slightly different in their approach to asking
® how good is a group.

]
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Figure 12
HOMOGENEITY STATISTICS

k nj - kK nj )
TSSQ = o 7 (K5 - %) s = [TSSQ  TWGSSQ = T 7 (Xij - X3)
ISR B /a1 IO E I
k
BGSSQ = [ nj <Yj - X)2 RIv = ISSQ - TWGSSQ ¢y - S F= BGSSQ/(k-1)
J=1 TSSQ X TWGSSQ/(n-k)

The first measure of homogenity is Reduction in Variance. Incidentally,
tnis was the criteria the Yale people used to produce the DRGs. This asks the
guestion, how variable is your group to start with, and then if you divide that
group 1nto different subsets, how small is the variability witnhin the subsets.
Now, when you break a large group into subsets you don't automatically get a
better group because if you don't do such a good job when you break the group
up, you can take some patients from one end of the scale and some patients from
the opposite end of the scale and put them into a new group. You can repeat
th s process using data from opposite ends of the scale and put them into a
second new group and you can form lots of new groups but none of them are any
better than what you started with. When you look at this statistically, it
means the variability you started with is large (TSSQ) and the variability in
all your subgroups you put together is also large (TWGSSQ). The difference in
tne numerator is 0 and the RIV is very small. That's when you don't do such a
300d job. But when you do a good job you start with a lot of variability (TSSQ)
but each of your final groups takes patients that are close together in terms of
resource use. The total variation within groups (TWGSSQ) is much smaller so you
take a large number minus a small number and get a larage number over a large
number which results in RIV of almost 100%. So large Reduction in Variance is

what we look for in terms of a good grouping system. We've taken a large amount

of variability and reduced it down to a small amount variability.
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A second way to evaluate groupings is to look at the Coefficient of
Variation. That asks for each individual group how variable is the group com-
pared to the magnitude of what you're measuring. Many people look at that and
wonder why we have to compare variation to what we're measuring. Why don't we
Just look at how variable is the group using the standard deviation? If you
keep in mind the following example I think you'll see why you have to divide by
something. If you had a group of patients whose average resource use was $2,000
and they vary plus or minus $400, wouldn't that appear very different to you
from a group of patients whose average resource use was $100,000 and who also
vary plus or minus $400? You see how variability depends very much on what
you're measuring, and that's just what CV looks at. How variable is the group
compared to the average of what you're measuring? Our goal now is to have a low
cv.

The last measure is the ANOVA F test. This test suggests that if you've put
together a lot of subgroups that have the same mean and same amount of variabil-
ity as you started out with why do you bother. What you want in this case is a
large F value which means that some groups you've produced are very different
from the other groups and the variability within the groups is small.

Those are three different measures of homogeneity, somewhat related, but
really different in a sense of determining how good are the groups. An example
will show how these can be used. This is a contrived example to bring the point
home very clearly. Figure 13 shows a data set within eight patients. We're
looking at their lengths of stay and they range from 2 days up to 18 days.
Suppose these are ali gallbladder patients and we see a lot of variability in
this group. The standard deviation is 7.8 days. That looks pretty clear
because the m=an plus ore standard deviation is 10 plus 7.8 or roughly 18 days,
and 1.} minus 7.8 i< roughly 2 davs. Now we're going to break that group into

two parts. Suppose we look at those eight patients and determine who has blonde
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Figure 13
EXAMPLE OF GROUPING HOMOGENEITY
n=8 1L0S e~ 2,2,34,16,17,18,18
X =10
8 2
TSSQ = | (X, - 10)
1=1
- 82482492462462472452482
= 426
« - S grEs -0
s _7.8_
cv "Y -IU- .78
RIV = 0 (no groups)
GROUPING METHOD A Grouping Method B
Croup 1 Group 2 Group 1 Croup 2
105 = 2,3,16,18 LOS = 2,4,17,18 L0S = 2,2,3,4 1.0S = 16,17,18,18
X =975 X = 10.25 Xe=275 Xe=17.25
s = 8.42 s = B.42 s = .96 s = .96
ov - 353 - 86 v - ypgt - 82 v - 525 35 v - g2 - 08
wcssSQ = 212.75 WCSSQ = 212.75 WrheSQ - 2.75 WGSSQ = 2.75
TWGSSQ = 425.5 TWCSSQ = 5.5
L h26-425.5 _ .S .
RIV = =g~ = %7g = 001 = 0.1 426-5.5 _ 420 5
RIV = ——m—— - ’m s 987 = 98 . 7.
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hair and who doesn't have blonde hair (Grouping Method A). A1l the blondes go
into group one and all the non-blondes go into group two and we look at their
length of stay. The blondes' lengths of stay are 2, 3, 16, and 18 and the non-
blondes are 2, 4, 17 and 18. You can see we've broken them into two groups but
we haven't done such a great job because our criteria hasn't made a lot of
sense. The means in these groups are not very different from each other and
their variation is even larger than it was before. Coefficients of Variation
are also quite large and we look at our RIV statistic and see that we explained
less than one tenth of a per cent of the variability in resource use. Now we
can take those same patients and group them based on those without a secondary
diagnosis and those with a secondary diagnosis (Grouping Method B). Suppose
those without a secondary had lengths of stay 2, 2, 3 and 4, and those with a
secondary had lengths of stay 16, 17, 18 and 18. Now you see the difference.
The means are very different from each other, the variability and the standard
deviation is much smaller within each group. The CVs are also much smaller and
the RIV is 98.7%. So you see how we can take a group and divide it. One way
gets you some place and the other doesn't. S¢ [ wanted you to see how these
three criteria are really useful in determining how well groups are put
together.

Let's move on to some real data. First I'11 share with you some data from a
few different DRGs that ['ve selected for two purposes. One is to show a
variety of different organ systems represented, and the second is to show a
variety of different types of bias we found in the DRG system. In Figure 14
DRGs represent the nervous system, pulmonary, circulatory, musculoskeletal,
nutrition metabolic, and female reproductive. We see a spread of severity
across these cases. What happened is that this is a data set from a unijversity
teaching hospital. They sent us discharge abstract data merged with severity

and charge data so I could run this through the DRG grouper. These are all 19
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DRGs, the new 467, so I put them into the approprite DRGs and cross-classified
them by severity. For example, for all these patients that had craniotomy,
except for trauma, over 18, DRG 1, some of them looked straight forward, not
running into any complications or other diseases, and were assigned Severity
Level 1. Twenty-two patients ended up in that category. Fifty-four of them ran
into some kinds of problems and were coded at the Level 2 severity. Twenty-one
ran into more major problems resulting in Level 3 severity. Finally, 11 were
catastrophic. A1l the deaths go into group 4, but there can be live 4's. Those
cases where they try to save patients with major operations, really have very
great financial resource impact on the facility.

Now that we've seen that kind of spread of severity, let me show you some
of the financial ramifications. All of these examples have been taken from
different hospitals but each illustration represents only a single hospital's
data. So within each example we have no variability on different costs, the

charge ratios, wage rates, etc. Figure 15 is an example of DRG 75. Forty-seven

Figure 15
DRG 75 - MAJOR CHEST PROCEDURES

MIN = $1117 MAX = $205747
N MEAN Cv
ORG 75 47 11684 251
SEV_W MOD PR
1 6 2650 43
2 11 6341 52
3 3 14789 8
SEV W MAJ PR
1 13 5891 38
2 13 10523 55
4 1 205747 0
RIV = 98.5% F =

761.8 WT.CV = 53.0 E
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patients in this DRG averaged $11,700 to treat. Patient charges ranged from i
$1,000 to more than $205,000. This is one of the DRGS that originally stimu-
lated our development of the severity index. You'l)l notice the Coefficient of
Yariation, is 2.51 or 251%, meaning the standard deviation is two and a half %
times the size of the mean. Those patients, it turns out, fell into four 3
severity levels but also two procedure types. Interestingly enough, even though |
tne DRGS have categorized all these patients as major chest procedures, when

our surgeons loored at the different 19 codes some of them were categqorized as
on'ly moderate, Among those patients with a moderate procedure we still saw
tnree levels of severity, six of the patients were Level 1 severity averaging
$2,600 to treat, 11 of them ran into some problems designated as Severity Level
2, averaging $6,300 to treat, and three of them ran into major problems such as
some kind of failure as we were discussed before, averaging almost $15,000 to
treat. S0 even though they're within some subset of a DRG having what we con-
sider to be moderate operating room procedures, we still see dramatic differen-
ces in resource use. Even among those with major operating room procedures we
still see a spread of severity. Thirteen of them were Level 1. That's again
sometimes puzzling when it's a major procedure but they can be Level 1's because
they don't run into complications, don't have other diseases, and respond
promptly to therapy. But notice the difference in resource use. It's almost
$5,900 to treat a Severity Level 1 in this DRG with a major procedure compared

to $2,600 to treat a moderate operating room procedure Severity Level 1 patient.

Thirteen of them were Level 2 averaging $10,500. We had no Level 3's but had
one catastrophic Level 4 patient. [ think all of us could consider that patient
as an outlier and could choose to ignore that in this data set. But even
ignoring that patient, what you see is really two forms of bias in this DRG.

One is the bias of type of procedure, moderate versus major, and second is the

bias of severity within that procedure. Notice also the CVs are much smaller

here than what we started out with.
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The next example, shown in Figure 16, goes in what [ consider to be the
opposite direction. This is DRG 354, Nonradical Hysterectomy either among the

elderly or patients with a complication. Looking at this DRG we would think al)

Figure 16

ORG 354 - NON-RADICAL HYSTERECTOMY
AGE > 70 AND/OR C.C.

MIN = $2940 MAX = $73805
N MEAN cv

ORG 354 42 10000 115
SEV W MOD PR

1 15 5283 37
2 17 7547 39
3 5 14717 33

SEV W MAJ PR

2 1 11589 0
3 2 23329 54
4 2 40313 118

RIV = 50.5% F = 7.34 WT.CV = 42,2

of these patients would have moderate operating room procedures. Clearly a
nonradical hysterectomy is a moderate operating room procedure. So it was
strange when we found five patients here with major operating room procedures
resulting from definitions in the DRG grouper. It looks at the principal
diagnosis and all Tisted procedures. If any procedure agrees with the principal
the patient goes into that group as you see most of them did. But it turned
out for these five women, one of them had an operation on the pericardium, two
of them had total splenectomies, and two had total colostomies, which we con-
sider to be major operating room procedures. But even among those that had only
a moderate operating room procedure, you again see dramatic differences in

resource use by severity level. Fifteen of them were Level 1 severities, not
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running into any problems, averaging about $5,300 to treat; seventeen of them
were Level 2 severities averaging $7,500 to treat; and five were Level 3's
averaging $15,000 to treat. Among those with major operating room procedures
our numbers are small but again you can see differences by severity level. You

can see the difference that it makes to have a moderate versus a major operating

_ room procedure. Overall we find a wide spread of resource use, but not gquite as
5 A bad as we saw before. Now it's $2,900 to $74,000. Still we see a high CV,

»! greater than one, and much lower CVs for these severity adjusted groups except

| for one Level 4 patient who had a major operating room procedure and then died.

When these patients die early we do have a drop in resource use with Level 4

v

¢ patients, causing a greater spread.
In Figure 17, DRG 108 is one where we have no different classification

of procedures. Here we agreed that all these cardiothoracic procedures, except

. -—Vdr—r‘r‘ffr —

Figure 17

DRG 108 - CARDIOTHORACIC PROCEDURES
EXCEPT VALVE AND CORONARY BYPASS, WITH PUMP

C
MIN = $5133 MAX = $289207
N MEAN oV
P DRG 108 60 30180 163
SEV W MAJ PR
1 21 9678 45
2 26 19162 60
‘ 3 5 27885 24
f 4 8 121243 76
RIV = 55.1% F = 22.9 WT.CV = 54.0
¢

valve and coronary bypass with a pump, are major operating room procedures. But
notice again we've got a huge spread of resource use from $5,000 up to over

' $289,000. A third of these patients were straight forward, not running into
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complications or other diseases, responding promptly to therapy even though
they'd had this major operation, and averaged around $10,000 to treat. Twenty-
six of them were Level 2 severities running into some kinds of problems aver-
aging $19,000 to treat. Five of them are Level 3 severities running into more
major problems averaging almost $28,000 to treat, and eight of them were
catastrophic averaging $121,000 to treat. Of those eight patients five lived
and they averaged $169,000 to treat. So those catastrophic level patients have
great financial implications. I think you can see why those institutions
treating proportionally more of the Level 2, 3 and 4 severity cases end up
having an average for this DRG that's $30,000. Whereas, most other institutions
that don‘t see that kind of spread of severity within this DRG may have an
average of about $12,000 to $15,000, which is what we have found for most of the
hospitals that we're working with. In fact, there's one hospital collecting
severity data now that is known nationally as being a major teaching hospital,
but it also has a very large heart program. We first looked at their data by
DRGs in the heart area. We noticed for every DRG they had one of the highest
average cost in heart DRas; one of the highest averages of any of our data sets
across the country. In fact, when they were in negotiations with a third party
payer in their state, the third party payer said, "We can't send any of our
patients to you because your costs are entirely too high, particularly in the
areas where you have your specialties, heart, pediatrics, etc." We were able

to take their data, score it for severity, and were able to show that by
severity level in each of these DRGS they had among the lowest charges of any

of the hospitals in our data base. In other words, although their averages were
very high it was being driven by the fact that they were seeing proportionally
more of the severely 111 patients. But they were in fact less expensive to
treat Severity Level 1's, and they were less expensive to treat Severity Level

2's because of the expertise that they had developed there. 1 was surprised to
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see that because of the name of this place. [ figured no matter who walks in

e

the door, no matter how sick they are, they're going to give them everything

————

they have the ability to do. We found that wasn't the case at all. In fact
they were among the most efficient hospitals we have in our data base in

treating patients by severity level. So that's why being able to quantify that

—— >
'-'

kind of effect can be so important.

DRG 296 shown in Figure 18 is another example showing spread of severity in

rl a DRG with no procedures. You don't have to have operating room procedures to
Figure 18
‘. DRG 296 - NUTRITIONAL & MISC. METABOLIC
# DISEASE, AGE > 70 AND/OR C.C.
- MIN = $347 MAX = $57295
N MEAN cv
DRG 296 52 7482 143
SEV_W/0 PR
1 19 2167 108
2 24 6006 90
3 6 14658 62
4 3 38605 53
: RIV = 65.1% F = 30.0 WT.CV = 91.3
e .
have this kind of problem. This is Nutritional and Miscellaneous Metabolic
5
f- Diseases. The range is a lot smaller but again we see the spread of resources
F. used by severity level.
Finally, Figure 19 shows an example of a good DRG. There are many of them
;
r so I couldn't just show you DRGs with a lot of spread. This is DRG 42 which has
?O quite a low CV--in fact, the Towest of any we've seen so far. This is

Intraocular Procedures except Retina, Iris and Lens. These patients fell into

three types of operating room procedures and mostly two Severity levels. You
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Figure 19

DRG 42 - INTRAOCULAR PROCEDURES
EXCEPT RETINA, IRIS, AND LENS

MIN = $446 MAX = $23890
N MEAN v
DRG 42 164 2761 79.4
SEV W/0 PR
1 2 2428 8.5
2 1 6773 0
SEV W MOD PR
1 115 2236 39.1
2 a4 3540 56.7
3 1 23890 0
SEV W MAJ PR
1 1 4496 0
L_—VRIV = 66.8% F = 63.7 WT.CV = 43.5

see no Severity Level 4's here and only one Severity Level 3 patient, but even
among those patients that are Severity Level 1 versus 2 you see about a $1,300
difference in resource use. For those hospitals that are treating propor-
tionally more of their patients at one end of the scale, even though they're
only two levels apart and it's a small difference, by the time you multiply
those small differences by large numbers of cases there can be a great financial
impact.

In summary, this is some data to show you why we are concerned about DRGs
as a mechanism for describing hospital patients. Patients in a DRG even within
a given hospital can vary greatly in charges because DRGs don't take severity
of illness into account directly. Those hospitals with more than a typical pro-
portion of the most severe cases are exposed to great financial risk as a

result.
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The next three examples, shown in Figure 20, are from a talk I am giving on

Friday at the National Cancer Institute (NCI) about what the cancer DRGs are

{ going to look like. Some people from NCI visited me and noticed some of these
i characteristics in our data set and asked me to prepare this talk for them.
This is DRG 405 Leukemia or Lymphoma, Age 0-17. We've got 106 patients in this
DRG in a hospital that happens to be a cancer treatment center. These children
range from $700 to $233,000 for their care, so again it's one with a very large
*‘ resource use spread. Notice they break down into no operating room procedure,

moderate, and major. Notice by severity level there are dramatic differences in

resource use under no operating room procedure, under moderate and under major.
We see the same kinds of trends only now under major procedure the costs are
much higher than we saw before. That's because of the bone marrow transplants
that they're doing on these patients. Now look at that same ORG in another
teaching hospital not having a specialty cancer program. They only have the
patients withcut an operating room procedure and you notice the cost is $3,000
for Level 1 and $10,000 for Level 2 which is almost identical to the cost of
Levels 1 and 2 in the previous hospital. Yet the average for this hospital is
$7,500 whereas the average for the other hospital was $33,000 because they're
seeing all the more severe patients. Next, we have data from a non-teaching

hospital. This 1s a community hospital, that had 11 patients in this DRG. Now

the range is from $1,500 to $20,000 and again you see by severity level almost

the same resource use for Severity Levels 1 and 2 as we saw before. This data
has not been adjusted for cost-to-charge ratios but what we are finding in
looking at data across hospitals is much greater similarity by sevrrity leve!
across hospitals and much greater differences between severity levels within a

hospital. Those hospitals tha2t have very . DRG averages are most of the time

that way because of the pr portics of more severely i1l patients that they're

treating.
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Figure 20
DRG 405 - LYMPHOMA OR LEUKEMIA AGE 0-17
TEACHING HOSPITAL
WITH CANCER PROGRAM
W~ 707 MAX = $213,122
N MCANS cv
DRG 405 106 33,012 128
Stv WZO PR
! 4 4259 59
2 39 9m 1]
J 7 30,339 1A
4 3 54,786 137
SEV W MOD PR
3 2 ¥ 63
4 1 100,307
SEV W MAJ PR
2 4 60,77 2
k) 10 71707 29

RV = 791X F = 459 WICV = 589

DRG 405 n 829 8
SEV W/0 PR
13 39 82 !
2 B 9847 75

P —— ‘1
DR Rl

TEACHING HOSPITAL
WITHOUT CANCER PROGRAM

MIN = $2,535 MAX = $17.197

N MEANS cv

DRG 405 1 7,542 73
SEV W/0 PR
1 5 3,023 15
2 4 9,941 50
4 2 14043 R

RV =688% F=88 WLCV=2308

NON-TEACHING HOSPITAL
MIN = $1,558 MAX = $20,806

N MEANS v

RV = 1652 F =18 WICV = 688

'--LLL‘L'J
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When the DRG people were developing the DRGs they were working with a limi-
5!? tation of wanting to keep the number of groups under something like 500. Some
people thought that allowing each of these DRGs to be split up into a number of
different groups might be the total reason why we're getting this extra explana-
'ii tory power. But the Disease Staging system has 1,600 to 3,300 groups and they
o haven't done any better in explanatory power than DRGs and the CPHA system has
.-. 8,000 groups and they haven't done any better than the DRGs, so we really

>€5 didn't think it was a numbers problem. We thought it was more what we were
conceptualizing about the patient. So we went back and analyzed our data by
looking at severity and procedure type within the organ systems. Severity is
f. attached to a case and one of the advantages of this system we have now found
but never intended in the beginning is that we don't start with any hierarchy,
Severity is attached to a case depending upon complications, other diseases, and
»‘I response to therapy so we can use severity within any other grouping strategy.
We could put it within DRGs, we could put it within Major Diagnostic Categories
(MDCs), we could put it within Disease Staging groups, or within CPHA's groups.
ﬁl? Some hospitals have even looked at it within services in their hospital.

; Severity of Illness doesn't run into the same kinds of problems that all the

other patient classification systems do, once they've started from a

° very different hierarchy. So, for example, to try to put Disease Staging within
- DRGs would be a problem. [ was reading an article today aboul that. One IRG
had over 200 Disease Staging groups within the DRG because they start with g
‘. ' different hierarchy. The beginning hierarchy for DRGs is the 73 organ Systems,
%‘ the MOCs; the hierarchy for Oisease Staging is 412 diseases; the hierarchy for
CPHA is 398 principal diagnosis ccde groups. They start at different
° hierarchies and they can't fit together, bu' severity can fit within any of them
f hecause we don't have any hierarchy under which it's done. Let me show vou three
different MDCs. One is the most homogeneaus, MDC 2, the Eve. Figure 71 <hows
®
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& 619 eye cases from a hospital that has an eye clinic and an eye specialty ser-

vice. We grouped them by their severity levels and type of procedure. Notice

we have no Severity Level 4's here and only three patients at Severity Level 3

so they're mostly Severity Levels 1 and 2. But there is a difference in

! resource use by Severity Level 1 versus 2. Using only these seven groups of

’ patients we were able to explain almost 79% of the variability in resource use,
with a very high F test indicating group averages are very different from each

other, and a weighted CV of 48%. We took those same patients and put them into
their corresponding DRGs, including allowing for category 468. The data fell

into 14 DRGs but only explained 13% of the variahility in resource use with a

much lower £ value and a higher CV. So even among the DRGs that are good,
ycu're going to see juch worse CVs.

As a second example, take an intermediate MDC involving the heart., Figure
272 shows a data set from one hospital witi about 800 patients categorized into
MDC 5, Circulatory System. Now we see all four levels of severity and all three
procedure types. Notice that as severity increases we get increasing resource

use except for Severity Level 4's without an operation. That's because those

patients either die before they can do anything for them, or they're considered

so hopelessly i!l that they don't put a lot of resources into them. But when
- they try to save those patients, the example shows, there are dramatic incr=ases
i1 resource use for the Level 4's. With these 12 groups v2> were able to explain
45% of the variability in resource use with a good high F and CVs in the 60's.
ve took those same patients and put them intn 41 different DRGs. Notice, ever
though this results in more than three times the number of groups, we explain
only 25% of the variapility in resodrce use with a much lower F and a highsr (V.
Bt even though 4%% 15 higher than 25% it's really not that exciting. Tnat's
because death, are included in the data. So in Fiqure 23 ['ve taken that same

data and eiiminated the deathc. Now with these 11 groups we're explaining 71%
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Figure 22

MDC 5 CIRCULATORY SYSTEM
TOTAL CHARGES

SEVERITY

W/0 MAJ PROC N MEAN cv
1 237 2948 60
2 215 5316 71
3 15 13290 49
4 15 8517 104

W _MOD PROC
1 47 5546 62
2 38 10322 49
3 10 24525 68
4 4 67880 154

W MAJ PROC
1 80 12028 51
2 116 22183 49
3 32 34746 56
4 26 76578 102

SEVERITY: 12 GROUPS  DRGs: 41 GROUPS

RIV 45% RIV 25%

F 61 F 7

cv 62 cv 91

of the variability in resource use compared to the DRGs explaining 28% of the
variability in resource use. Notice we've jumped from 45% to 71% and the DRGS
have gone from 25% to 28%. [ believe that's one of the reasons why in the
Medicare prospective payment system deaths have been left in the DRGs, because
we have found, as well as most other researchers, that deaths in or deaths out
of the DRGs don't seem to make much of a difference in homogeneity. But in our
groups it does because of who ends up in group 4. Group 4 for us includes
catastrophic patients of different types; those that die early, those that they

decide not to do anything for, or those that they try to save.
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Figure 23

MDC 5 CIRCULATORY SYSTEM (D&SC REMOVED)
TOTAL CHARGES

SEVERITY
W/O MAJ PROC N MEAN cv
1 237 2948 60
2 204 5168 67
3 14 13735 48
4 1 9193 0
W _MOD PROC
1 46 5574 62
2 36 10141 50
3 7 21144 84
4 0 - -
W MAJ PROC
1 79 12103 50
2 113 21948 49
3 27 34554 60
4 5 169388 59
SEVERITY: 11 GROUPS  DRGs: 40 GROUPS
RIV 71% RIV 28%
F 183 F 7
cv 59 cv 77

Figure 24 is an example of the first eight MDCs in a data set from one

hospital comparing variability explained by severity to the amount of variabil-

ity explained by ORGs. Consistently, across all the organ systems with death
included, severity adjusted groups, even though they are fewer in number,

« explain more of the variability, just as in those previous examples. The same
is true with other charges, not only total charges. We find the same is true
with lab charges, with length of stay and with routine charges. One place where

it's not quite as dramatic is in the area of radiology charges. We've con-

<
sistently found that severity adjusted groups do better, but only slightly
better, than the DRGs. A number of radiologists have told me they think that
]
b
L . . .. . . -
| . ol Nt VT SO \\Q_XJ




AHOOIILVO JILSONOVIQ HOIrvn
80N LOAN 8OAN SOAW ¥OAN €OAN ZOAW LOANW

o030 et} 2e%q" cama’
o%el oTese Pty ofate
ool o2a%l 23 ve?.
ot > o202 o220
IS5 o2ele o%ale P
sose: 2o, <3
4 asels oe%
et e 059
Seqel . tede Seges
Poeaet ol retat

oole oo
seen el
%, #2002
533 333
N S
.o e o2t
cses esose
o
a%s®e
o
R
o
22
et
oo 4ot
2
seet oo
ween celne

AL e M iR Sal Sal Sad. Sl
.

oge!
.....

§

,?
JONYRIVA NI NOLLONO3Y N334

Lol
soede
-----

QOIOIO_S

bt0>owg
QOHLIN ﬁ
AONVIIVA NI NOILONAAA

VLVA TIV — DdN Xd VLVA dDIVHD

8Ddd ANV ALIHHAHS 40 NOSIdVANOD

oot

e

vZ d4nby 4 )




AN Gtasaass-s asnacaocSammce
T . d" I - .

(i dhd Padia Al i Ml Sl A 4 & ARd S AVA R AT it AR A i At SR AN,

75

may be the case because radiology is more of a diagnostic tuol than a thera-
peutic tool so they determine diagnostically what's wrong with the patient but
then the therapeutic aspects of the patient are what are being driven by the
complications and the other diseases in response to therapy.

Across an entire hospital, when we put severity within MDCs we end up with
about 200-250 groups, compared to putting the patients into their corresponding
DRGs, which results in 400-450 groups. Figure 25 shows an example of data sets
from three university teaching, and two community teaching hospitals. We find
severity explaining between 60% and 85% of the variability in resource use.

ORGs are explaining between 30% and 50%. In the example shown in Figure 26, we
have four university teaching hospitals, one community teaching and one com-
munity non-teaching hospital grouped in four different ways. First, we group
the patients by DRGs just as you saw before. Then we group the patients by DRGs
and the physician who treated the patient because I've often heard some of the
ORG researchers say that all the remaining variability in DRGs that's not
explained by the DRGs is due to which physician was treating the patient. So we
wanted to investigate to what eatent physicians influence that. Then we looked
at DRGs and divided them by severity similar to the previous examples. Finally,
we put all three together: DRGs, severity, and physician. DRGs, as the pre-
vious examples showed, explained between 30% and 50% of the variability in
resource use. ORGs and physicians explain about 50% to 80% of the variability.
DRGs and severity explain 70% to 90% and all three together explain 90% to 96%.
[ find that exciting for the following reasons. No matter which hosp.tal we're
in, DRGs and severity don't explain everything. There's still some portion left
that's due to physicians in each of these institutions. [t varies by size, but
there's still something left due to physicians. It appears that there are at
least two factors to which we can attribute that extra amount of explanatory

power. One is that DRG and severity groups are nice and tight. They are good
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Figure 25

ALL DATA

DRGs
METHOD

IN VARIANCE

REDUCTION

IN MDCs vs.

SEVERITY
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descriptors of the patients, but different physicians treat those patients dif-
ferently. Consequently this amount of explanatory power is due to differences
in the efficiency of physicians. A second possibility is that DRGS anu
severity groups are not that tight and the different physician specialists may
have different kinds of patients within the same DRG and severity group. In
other words, this may be a classification problem. We're now looking at a
number of hospitals that are collecting this data to determine what differences
are.

I'm sure we're going to find some of both. But the exciting thing about

that is that I think it's removable. If it's due to a classification problem we
can redefine the DRGs to take it into account. If it's due to a physician prac-
tice problem we can work with physicians in changing their practice paitern.
Then a DRG type grouping system together with the severity measure will be able
to explain 90% to 96% of the variability in resource use within an institution.
That, I think, is sufficient for prospective reimbursement purposes. I think,
however, with DRGs currently only explaining 30% to 40% of the variability in
resource use, with 60% to 70% unexplained, that may be too much unexplained
variance to expect hospitals to be reimbursed on a prospective basis--especially
when hospitals are expected to run on a one to three percent margin without a
Tot of room for error.

To show how much variability within DRGs is explained, Figure 27 is an
example of how we've tried to put this data together. It's really difficult for
me to picture what this is doing and try to share with you what 1 see. This is
data from three university teaching hospitals, two community teaching, and one
community non-teaching hospital. The patterns show various ranges of percent
RIV distributed across each hospital's DRGs. First of all what we see is the
university teaching hospitals (UT1, UT2, & UT3) look similar in terms of the
explanatory power of severity. There are about 20% of their DRGs where severity

isn't explaining much--the homogeneous DRGs. Then there are about 20% that have

L S, S ar e
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from 20% to 40% explained, 20% with from 40% to 60% explained, about 29% with
from 60% to 80% explained, and about 20% of their DRGS have from 80% to 100%
variability explained by severity. It's generally what we see in university
teaching hospitals, which means that the average explanatory power is around 50%
in terms of RIV by severity within DRGS. Notice how different the patterns are
for these community teaching or community non-teaching hospitals (CTl, CT2, &
C). They show that within 40% to 50% of their DRGs, severity has no explanatory
power. In other words, they are not seeing a spread of severity in the same
DRGs. The middle range is very condensed. They have about the same number of
DRGs or percentage of DRGs that have between 80% and 100% of the variability
explained by severity. Figure 28 repeats the example but eliminates all DRGs
that had less than eight cases in them. Notice that it doesn't change much for
university teaching hospitals. In fact, the proportion with no explanatory
power goes down. But it does change to some extent for these community hospi-
tals. What we're finding is for the teaching hospitals, sample size has not
made that muc'. difference in terms of the explanatory power. But for the other
institutions it has made a little difference.

Since l've shared why | think homogeneity is so important in terms of
resource use, as a statistician who knows that you can lie with statistics, I
want to state that it is not necessarily a fatal problem that DRGs have a spread
of resource use in them. In other words, if the DRG distribution has a peaked
normal distribution (with most of the patients having resource use around the
mean, with some at the high end and some at low end, but most of them are around
the mean), and 1f that's the way all hospitals' data looked and everyone saw the
same proportion at the high end as they see at the low end, then having a DRG
system for reimbursement would not be a fatal problem. Because, if they ever

got a high cost case they would eventually get a low cost case and it would

balance out and all hospitals would be equitahly treated. The next examples
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show, unfortunately, that such is not the case. We've now discovered that
there can be very bad incentives in the DRG system. One of them was described

in an articie in the Wall Street Journal back in February. It was ar editorial

on how some hospitals in the United States are contracting with the physicians
in their area to bring the less severely i1l patients into those institutions.
The patient comes in and uses less resources than what the DRG reimbursement
amount is. They split the difference with the physician--the physician gets
half and the hospital gets half. So, even if the patients were randomly distri-
buted befcre, with those kinds of incentives being allowed in the system, we
know in the Tong run they won't end up being normally distributed. But now let
me indicate how different hospitals may look by severity level. Figure 29 is an
example of three university teaching, two community teaching and one community
non-teaching hospital. This represents the proportion of patients over the
whnle institution that are Level 1, the proportion that are Level 2's, the pro-
portion of 3's, and the proportion of 4's. Notice how different the range of
proportions of Level 1's are even within the teaching hospitals from 40% up to
70%. On the opposite end of the extreme the percent of 3's and 4's seem to be
gdite similar here. In terms of community hospitals, in fact, we see a sort of
inversion where this community non-teaching hospital has the lowest percentage
of Level 1 patients in the state, and the community teaching hespital (CT1) has
the highest percent--almost 90% of their patients are Level 1 severity. You see
dramatic differences in the proportions of Level 1 severity and also not guite
as dramatic differences in the proportions of Level 3's and 4's, but realize the
financial implications of those higher levels of severity--one percentage point
at that end of the scale can mean millions of dcllars for a hospital. But
that's not the on,y thing you have to look at. Because it turned out that for
UT2 one of the reasons they may have had so few Level 1's 1s that they have no

OB service and no pediatric service. Now a lot of 0B and pediatric patients are
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Figure

DISTRIBUTION OF SEVERITY
DATA FOR ALL CONDITIONS
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Level 1. So, you have to look at how they distribute into different DRGsS.

That we've done in Figure 30. We're going to go from a specific case to a more
general case. DRG 148 is Major Small and large Bowel Procedures. We see data
from two university teaching hospitals and two community teaching hospitals.
Notice that UTl has 9% Level 4's and 25% Level 3's. About 35% Levels 3 and

4 patients are accumulating 72% of their dollars so they have great financial
implications even though they are small in terms of numbers. UT? also has a
disparity in terms of the percentage of patients versus the dollar implication,
having only 18% of their patients at Level 3 but 37% of their charges. So you
can see dramatic differences in percentage of severity across different types

of institutions within a DRG. You might ask, "Susan, did you pick the one DRG
that happened to show that kind of a difference?" Let me first tell you about
one hospital's data and then we'll compare it with other hospitals. First, the
guestion is, how many DRGs have that problem? One data set from a university
teaching hospital had about 10,000 cases going into 441 DRGs and accumulating

62 million dollars in charges. We found in this case 20% or 83 DRGs had only
one severity level in them. Those are nice and homogeneous with respect to
s2verity. Those are the kind we want. However, we found that they had almost
none of the hospital's charges for the patients in that group and only 3% of the
patients, so we've got a number of homcgeneous DRGs; it's just that in this
institution they have no financial implications--almost nobody's in them. Most
af the JRGS had tws levels of severity. Fforty-five percent or 197 DRGs had only
twn levels of severity. They affected 19% of the charges and one-third of the
patients. In combination, 64% of the DRGS in this institution are either homo-
geneous »r have twn levels of severity. They are affecting 20% and about one-
third of tne patients, On the other hand, 93 and 68 DRGs, respectively, or a
total of 36% of the DRGs have three or four levels of severity in them. Those

jre hetarggenedgus with respect tn severity but they are the minority of the
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DRGs. Unfortunately, however, for this hospital they are affecting 80% of the
charges and two-thirds of the patients, So those heterogeneous DRGs, even
though they are minorities in terms of their numbers, have enormous financial
implications and lots of patients in them. But again this wouldn't be a problem
if all hospitals looked the same. But I'm sure you can imagine they don't.
Let's see how that looks for different hospitals. First let's look at severity
levels in DRGS for two university teaching and three community teaching hospi-
tals. (See Figure 31) Notice that in UT1, this is the university teaching
hospital we just discussed, 20% of the DRGs had one level of severity, 45% had
two, 21% had three and 15% had four. So there's a total of 36% having three or
four levels of severity compared to UT2 that has 40% of their DRGs with one
level of severity and only 15% with three or four, and the other institutions
having 50% to 60% of their DRGs with one level of severity and only 10% to 12%
of their DRGs with three or four levels of severity. So there are dramatic dif-
ferences in how many DRGs and the proportion of those DRGs in different hospi-
tals. There are also dramatic differences in how many patients are affected.
In the Figure 32 recall UT1 with 63% of the patients in those DRGs with three
and four levels of severity compared to 35% for UT2 and CT1 and 20% to 25% for
CT2 and CT3. Finally, notice the dollars at risk as seen in Figure 33. In UT1
there are 80% of the dollars at risk in those DRGs with Severity Levels 3 and 4,
compared to 50% in the next two institutions, and 40% in the last two institu-
tions. You can't tell where differences are going to be just knowing it's a
university teaching hospital because UT1 and UT2 Took dramatically different.
The community teaching hospital, CT1l, looks more like UT2.

The National Cancer Institute noticed something I really had never seen in
looking at the data. They were specifically interested in the Cancer DRGs and
ir answering the question that maybe some of you have read about that's being

raised in Congress now or in Washington with HCFA, about creating a DRG 471 for
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cancer protocol patients versus nonprotocol patients. We did not have the defi-
nition of protocol in our data set, but we were able to look at the cancer DRGs
by severity and I think the people at NCI were shocked to see the results. We
looked at the DRGs that they called cancer DRGs. They labeled 35 that they felt
were cancer DRGs. They asked what did a cancer center see in the spread of
severity in those DRGs compared to a community hospital. So we took four com-
munity hospitals' data and looked at the maximum number severity levels in each
of those 35 cancer DRGs. If any community teaching hospital saw a spread of
severity we picked it up. Then we looked at one university teaching hospital
that had a cancer treatment center. (See Figure 34) Only in one of the 35
cancer DRGs did the university teaching hospital see only one level of severity.
In almost 60% of the cancer DRGs, 58% to be exact, they saw four levels of
severity. About 20% of the DRGs saw two levels of severity and about 20% saw
three levels of severity. Compare this to the community hospital, the maximum
in any of our community hospital data sets, where 50% of their DRGs showed only
one severity level and only 4% showed four severity levels. Within the cancer
group in particular (UTCA, CTCA), we have a much worse dichotomy in the spread
of severity of DRGS than even the overall hospital. We then looked at the 55
DRGs that they said could possibly have cancer in them, things like crainiotomy
which could be for cancer or not. The "may have cancer" (UT?CA, CT?CA) looks
very similar to the "cancer" in terms of their distribution of the four levels
of severity. And then we took al)l the DRGs in terms of the whole hospital to
see whether cancer was showing greater spread than overall. And what you see is
there really are dramatic differences in the cancer DRGs that are even more
striking in terms of the proportion of DRGs that have four Tevels of severity in
them. Now that the NCI people have seen this data, they're wondering if the

protocol issue is the right issue for them to be looking at. It may really be a
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much greater problem in terms of the spread of severity and could have much
greater financial implications than the protocol or nonprotocol concern.

Now let's discuss some internal uses of severity data. None of the hospi-
tals that are now collecting severity data across the United States, except for
Hopkins in its experiment with the Maryland Cost Review Commission, are being
reimbursed on the basis of a Severity of Iliness Adjustment. They are col-
lecting this data more for internal management purposes. We have looked at
physician practice patterns within a hospital to see which physicians are prac-
ticing differently from their colleagues, controlling for severity. We analyze
the data by grouping it as finely as I know how, putting the patients into their
DRG, dividing by severity and dividing by procedure type, just the way it was
done in those DRGs we examined previously. This gives us the greatest explana-
tory power, between 70% and 90% for each hospital. We don't want to add physi-
cians here, we want to get what the hospital standard is by DRG severity and
procedure type. Then we take each physician's patient in a DRG severity and
procedure type and compare the resource use for that patient to the norm for the
whole hospital. The solid line in Figure 35 represents the zero line, so any
patient that is treated with the norm for the whole hospital will fall on that
line. [If they fall below that line that means that the physician has used less
resources than the norm for the corresponding DRG severity and procedure. Above
the line means more resource use than the corresponding DRG severity and proce-
dure norm. We examine those deviations for total charges, for routine charges,
for lab, for radiology, and for pharmacy. We can look at a physician's practice
pattern and see how he differs from the norm for each of the respective DRG
severity and procedures categories. Thus, we can put all of his patients on one
graph because each one of the dots is compared to the respective DRG severity
and procedure norm. Now, looking at Physician 116, who treated 33 patients

during this period, notice that there are some above, but most of them are
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falling below the line. Whether it's Severity Level 1, 2, or 3, he's falling
below the line for most of his patients in terms of total charges, below the
line in terms of routine, below the line in terms of lab, around zero for
radiology, and below the line in terms of pharmacy. Overall this physician, no
matter what he's treating, tends to treat his patients very consistently with
what we might call more efficient resource use than his colleagues compared to
the DRG severity and procedure category into which that patient falls. 1 found
this kind of consistency remarkable in the beginning, but this is the pattern we
see. Physicians practice very consistently. Of course they don't all practice
consistently low. Physician 117, shown in Figure 36, is an example ot a physi-
cian who has a few below the norm but most of them are high in terms of total
charges--more resource use than his colleagues. Most of it results from routine
charges being higher. Notice the pattern for lab, radiology and pharmacy is
near zero. When we accumulated data for all 4] patients, they accumulated
almost $147,000 more than we would have expected if he treated them at the norms
for the hospital. Thus, this physician was "costing" the hospital $147,000. It
was because he kept the patients 551 days longer than the norm, resulting in
$112,000 more in routine charges. The lab, radiology, and the pharmacy charges
were just plus or minus a few thousand dollars--really within noise levels.

This physician is not using more ancillary support, he's keeping his patients
longer for whatever reason. When we talk to these people, they usually say,
"That's what ['ve always done, I like to keep my patients around a little
longer." You can pick it out very clearly with this adjustment. That again is
what we typically see--incredible consistency. When physicians practice, they
practice consistently no matter what DRG or severity or procedure type they are
dealing with and it's either consistently arcund zero, consistently high, or
consistenly low. Very rarely do we see a physician who varies his practice

greatly as it appears Pnysician 40 in Figure 37 does. This physician appears to
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Figure 37

PHYSICIAN 40 PRACTICE PATTERN
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e go from the bottom to the top on every single dimension. When we first found

:l this physician, we hypothesized all kinds of events in his life during the
course of the collection of this data that could have caused this to happen. We
ultimately went back to the hospital and they identified the physician. We

never know the identity of a physician. We only have an attending physician

e

code attached to the discharge abstract and severity data. We first noticed a
very large number of cases and it turned out that this physician was the chief

of his service and insisted that everybody be admitted with him as the attending

AR\

physician. But then the residents took over. So there were some residents who

used less resources and other residents who used more resources and the ramifi-

\ .

cations for the hospital were quite extensive. Notice these 403 patients accu-

mulated $451,000 more in resource use than we would have expected in the same

Y

DRG severity and procedure groups--not because of length of stay, interestingly
enough, which is only 126 days over for 403 patients, or about a quarter of a
day per patient. It was high routine charges, $118,000, because they stayed in
the ICU and CCU too long; $184,000 more in the lab--they were doing a lot of lab
testing; $60,000 more in radiology and $30,000 more in pharmacy. What this
hospital learned was that this chief was not monitoring his residents very

closely. They subsequently hired an assistant to help him work with the team

'T- rr—ﬁvr v v*ﬁ. ',','."fF"."'T"—‘ R

and they also started working with the residents, looking at those on both sides
of the norm. They worked particularly in the areas of the ICU and the lab to
reduce their resource utilization. With this kind of adjustment we can pinpoint
when there are differences and deviations and what the causes are.

You might say, "Susan, it now looks exciting but we can do that with DRGs

Ty
B

too." Let me share with you what some of our data has revealed because this is
some of the data that I find to be most disconcerting. Somehow I'm able tu

separate myself from the situations involving an individual hospital where

severity analysis may go against that hospital, because | see a hospital as an
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entity. But I have trouble with this data when I see the results by physi-
cian. I tend to think more of physicians as people I work with and human
beings and I know what it means when you are criticized and when that criticism
may be inappropriate. The example of physician practice patterns in Figure 38

was created from a sample of 10 physicians. The data has been accumulated in

two different ways. For each physician's patients we've accumulated their

deviations from the norm where the norm is created by producing DRG severity and

\ hall

procedure groups, the best ones I know. This is represented by the solid dots.

Then we've done the identical calculations but only used the DRG as the basis

-

for the norm, not controlling for severity and procedure. That is, we use the

r

DRG average as the standard and compare that physician to the DRG average.

Pl

We've accummulated the total charges in each of these ways and that's what is

. represented on the graph for each physician. The disconcerting part about this
“ data is that often you get a very different picture of a physician when you've
E; controlled for severity and DRG compared to DRGs alone. Physicians 4 and 5 look
r{: almost identical by DRGs. They both look 1ike they're using slightly more

@i resources, about $14,000 more (14305 and 14744), than their colleagues when you
| compare each of their patients to the DRG norm. But for Physician 4, when we

control for severity, we actually find that he was much more efficient than his

vy

e .

colleagues treating his patients with $32,000 less in resource use (32064).

Whereas, for Physician 5, who looked identical to him in DRGs, when we control

ey
PR R )
P

for severity, we find he was using almost $63,000 more in resources than his

e colleagues (62583). So two physicians who look identical in DRGs can have very
different results when we control for severity. Based on DRGS, you probably
would have talked to Physician 7 saying "Look, you're using $58,604 more than

° the norm for your patients, what are you doing to them?" When we control for

severity, however, we find he is right on the average, only $2,207 above.
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Physician 8, by DRGs alone, looks in fine shape, but when you control for
severity, you find out that he is really overutilizing. So by looking at only
the DRG data you can be criticizing or praising the wrong physicians. Where
that's going to take medical practice in the future, I'm not sure. But [ think
it's something that we have to be very cautious about using this kind of data.
The question is asked as to how the above results may be tied to quality
assurance and risk management procedures within the various facilities that
we've worked with in terms of those physicians that have higher severity
patients possibly due to quality of care problems. There have only been two
hospitals where we've looked at that in detail--Hopkins and Stanford. At
Stanford they're having their utilization review personnel collect the severity
data and at the same time flag those cases that they think are possibly higher
severity due to quality of care. I understand, though, that the numbers of
those cases have been very few. In terms of the individual physicians they've
Tooked at, they have not come back and said that these kinds of differences are
due to quality of care problems. Of course the physician who uses $62,000 less
by severity of case is not necessarily a winner. He could be a physician who is
just not doing anything for his patients. Then the quality of care would come
in and we'd have to Took at that sort of situation. We've got to go beyond this
in terms of determining the reasons for some of these deviations. The other
possibility is that you may have a person who keeps his patients at Levels 1 and
2 by a more costly expenditure by predicting complications, watching for them,
etc., and he may actually look above the norm for the level of severity he's
seeing. But when we look at his pattern of practice he may very seldom get into
avoidable complications--high quality care. But all of that has to be looked
into and this is what the individual hospitals themselves do. They look at the
quality of care that has been provided to these patients to see whether quality

might possibly be one of the explanations for these differences. To date, as I
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mentioned, none of the hospitals have come back and said they've been able to
explain even some of their physicians' performance differences by quality of
care issues. It's been more of a practice pattern situation and when the phy-
sicians see it, they're able to adjust their practice.

Many of these questions have come about because we've found that some
hospitals have higher costs per case, longer lengths of stay per case; we've
found that some physicians have higher costs per case and longer lengths of stay
per case; and when we ask people about that their usual answer is that we treat
sicker patients. The question then becomes how can you quantify sicker patients
so that you can accurately assess what is attributable to differences in
severity of illness. Someday we'll be able to determine what's due to quality
of care, but we don't yet have that. [ believe that if we could use a severity
based system it could be very useful in controlling cost in a prospective
payment system. Many people, when they initially see this kind of data and see
the various resources used by severity, say, "If you pay more for a sicker
patient isn't that going to cost the whole system more money?" I believe, used

properly, it will cost the whole system less money in the long run, and Figure

39 shows the four reasons why. First, if we equitably reimburse for all
severity levels we'll reimburse to a Level 1, then a Level 2, then a Level 3,

and then a Level 4 appropriately. We would not have an incentive to over admit

DGR | T A AL P e

less severely 111 patients. That's a problem in our current system. [ was at a
conference yesterday morning with people involved with the Medicaid system.
Every Medicaid patient is reviewed in the State of Maryland, but they are still
finding increases because there's a large gray area as to whether you'd admit a

patient or not. If you want to find reasons to admit him, you find reasons; and

v b S S SaaY

if you do not want to admit him, you find reasons not to. But if there were
no incentive to admit, say, a Severity Level 1 patient, you wouldn't. 1 heard

some people in the Administration saying, "Susan, we might even be able to do
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Figure 39

USES OF THE SEVERITY INDEX
FOR COST CONTROL IN A
PROSPECTIVE PAYMENT SYSTEM

. T
St
. B e

o EQUITABLE REIMBURSEMENT FOR ALL SEVERITY LEVELS

No incentive to over-admit less severely i1l patients
No incentive to transfer out more severely i1l patients

0 RATIONAL CONTROL OF RESOURCES BY SEVERITY LEVELS

b 4 : SN
o

IDENTIFY PHYSICIANS WITH ATYPICAL PRACTICE PATTERNS
0 RESOURCES DEVOTED TO MOST SEVERELY ILL PATIENTS

Cost and moral issues for Severity Level 4 patients

o

what some HMOs are currently doing by paying their physicians more to treat

patients that are less severely i1l on an outpatient basis." There are several

e

HMOs 1 know of around the country that are paying their physicians 125% of their
usual fee to treat certain patients, who otherwise might be admitted, on an out-
patient basis and everybody saves money. Also there'll be less incentive to

transfer out more severely i1l patients if the hospital could be appropriately

o

reimbursed. Again, there wouldn't be the dumping phenomenon if the hospital
could take care of them and be reimbursed. That wouldn't necessarily save money
but what it would do is make the system more equitable.

The second and third points are where we're going to get our big savings--
rational control of resource use by severity level and identification of physi-

cians with atypical practice patterns. We've already seen the extent to which

Py o o s e e e e o —
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this point could have an effect in an institution, but let me tell you a little

more about how hospitals have used their severity data related to this point.

A number of our institutions have taken their severity data and looked at it

with a physician group that had a desire to do something. One example comes
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from a hospital in New England where several of the cardiothoracic surgeons went
to the hospital president and said they'd like to open a heart and liver
transplant program. The head of the hospital said that would be great but it

costs money and in this day and age that's not possible. But he said maybe they

could earn the money to do it. So the physicians had an incentive--they wanted
3 something. He first worked with them and said “Do you like the way the DRGs are
[ detined for your patients and what you're doing for them?" They decided it

3 wasn't the way they wanted to define them. They redefined the DRG groups.

| Different procedures were grouped together. Then they divided those patients by
severity because they were collecting severity on an ongoing basis. So they had
' severity data on these patients and because severity has no hierarchy they could

put severity in these new groups they had formed. Then they pulled the patient

Nam st a5 SR Ae e atn

records and a team of surgeons went over each of the patients in groups.
Severity Levels 1, 2, and 3 were in their DRGs. They didn't include the 4's

because of their variability. They decided in every single case that there were

T Y

d things they were doing that they could do better. They could improve on the

;r‘ efficiency, how quickly they were doing it, and some of the tests they found

' they really didn't need. So as a team they made these decisions. Then they

:: tried it out for three months to be sure that it wasn't hurting the quality of
g care in any way. Once they saw that they could do this in a stable way in terms

of how they were all treating patients at a similar severity level similarly,

they went to some of the local HMOs and were able to make contracts with the

HMOs agreeing to treat their patients on a contract basis for a fixed price per
new DRG and severity level. They set the price in advance as long as the HMO

agreed to send their patients to the hospital. Thus, the hospital agreed to be
at risk because if the patients got sicker because of poor quality of care the
hospital would be reimbursed at the lower level of severity. They were able to

become the most economical place to go for this kind of surgery, because they
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analyzed very carefully what they were doing with these groups. With the money
they earned from treating these patients they were able to fund their heart and
liver transplant program. The physicians are thrilled and the hospital is
thrilled. Now the orthopedic surgeons are doing something similar in the ortho-
pedic area. The physicians in medicine are now getting together to see how, by
severity level, they can rationally examine what they're doing. In the past,
with DRGs that ranged from $1,000 to $200,000, they couldn't tell where they
were efficient, where they were inefficient, or what they were doing differently
because of the types of patients that were in there. [ believe that can save us
a great deal of money because I know there are things we're doing, and I'm sure
all of you know there are things that are being done, that if we looked at them
more rationally could be eliminated.

Finally, the resources devoted to the most severely ill patients, the Level
4's in our system, can be examined. You can see in the data I shared with you
today there are moral issues involved with those patients. Currently they are
hidden within DRGs but I think this is a group of patients that we should
really look at separately because they are very expensive. The question is,
when we have limited resources, what should we be doing--what are we getting as
a result of this resource use. It's something that I think we're going to need
to examine as a society. So for these reasons, I believe by controlling for how
sick the patients are and getting more homogeneous groups we can Save money

in reimbursing hospitals for the delivery of health care.
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CASE MIX: [IMPLICATIONS FOR MANAGEMENT

Forrest W. Graves, Ph.D.

Utilization of hospital resources, hospital management, market share,
financial stability, capital formation, and a hospital's organizational goals
and primary mission are but a few of the key elements in the strategic
planning process. Strategic planning in health care is moving hospital
administrators further away from a preoccupation with routine operational
issues and focusing their attention on issues concerned with past performance
and predicting future trends in new technologies and clinical program via-
bility. As a technique for managing changes in health care and long-range
hospital planning, the strategic planning process is especially suited to
address the need of hospital managers and medical staff to keep abreast of
the inevitable changes resulting from a prospective hospital cost-based
reimbursement system with its emphasis on cost containment.

One of the specific objectives of strategic planning in health care
today is to assist hospital managers in defining the hospital's product.
Merged clinical and financial records for a specific incident of care as
defined by Diagnosis Related Groups or some alternative clinical program
categories will provide information to drive the strategic planning process
and allow hospital managers to analyze case mix, monitor admissions, assess
averge length of stay, and manage physician practice patterns. These
activities are viewed as prerequisites for determining which products are
winners and which are losers and will help guide efforts at managing changing

utilization.
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i Use of Comparative Data in Hospital Management

Sound hospital management demands in-depth and thorough information

v

about utilization that accurately reflect the complexities of patient care.

PLAIA A

?i Dramatic variations in admissions, length of stay, resource consumption, and
ancillary utilization impact decision-making and influence the direction of
the haspital's strategic planning process. To accurately assess hospital and

physician performance, and to further define the hospital's product line,

g -v.[r at

hospital managers must have national comparative data that account for these

variations.
o Successful strategic planning depends on the ability of hospital managers
ET to turn available data into information necessary for monitoring utilization.
{~ The success of a strategic plan is dependent upon the availability of reliable
Gl information about the hospital's internal operations and the hospital's share

of the health care marketplace. A comprehensive comparative data base pro-
vides this valuable information. Utilized as an integral part of a hospi-

tal's overall information system, hospital managers can use such data to:

* Develop a credible business plan based on case mix.
* Define and measure the hospital's "products."

*  Monitor changes in hospital utilization and physician practice patterns.

{ * Relate changes in patient mix to changes in medical staff activity or
composition.

. * Bridge the gap between operating data and management information
v requirements.

* Assess market share and competition.

Comparative data allow the hospital manager to monitor changes in
utilization within the hospital over time (longitudinal analyses) and to
compare the hospital with its "peers" at any given point in time (cross-

sectional analyses). C(riteria for selecting peer hospitals is largely
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determined by the objectives of the hospital manager's strategic plan, but
should take into account the need to develop measures which assess hospital

performance, case mix complexity, and resource utilization.

Summary

A successful strategic management plan is dependent on comparative data
that will enable hospital managers to make accurate assessments of hospital

utilization and use this information to direct the institution. To remain

o vy TYTyRg Vv

viable in a volatile health care market, effective hospital management
implies the availability of comprehensive and accurate comparative infor-

mation about hospital utilization. While this is only one element in the

S

overall strategic planning process, hospital utilization information will
enable hospital managers to evaluate patterns of resource within their own

institutions and assess utilization changes across hospitals which are

D e

similar to theirs in location, size, and patient mix.

The complexities of hospital management require a strategic planning

(] approach to assessing changes in utilization especially in light of con-

:5 tinuing changes in methods of defining the hospital's products. Comparative

b,

EE data are available which allow flexibility in defining a hospital's peer

.

" institutions and provide year by year comparisons in changing patterns of

-

+' hospital utilization. Use of this comparative information should be included

& as an integral part of a hospital's overall information system for strategic

.

‘. planning and management.

3

E The following pages contain in outline form the substance of Dr. Graves' presen-
, tation to the conference. The material was organized around the framework given
P in Figure 1.
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4
INTERPRETATION AND ANALYSIS

SPECIFICATION
DATA OUTPUT [—e1 AND TESTING

T OF ANALYTICAL
FRAMEWORK
MEASUREMENT

L) ¢
OPERATIONALIZATION OF CONCEPTS
K2 [}
THEORETICAL CONCEPTS

Figure 1.
| Framework for a Hospital Information System
2 Adapted from: James T. Bonnen. “Improving Infor-
o mation on Agriculture and Rural Life,” American

Journal of Agricultural Economics, Vol. 57, No. 5,
December, 1975 p. 758.
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REALITY
The Hospital Must Deliver To Its

Patient Mix Quality Care At A Cost
Below Reimbursement

THEORETICAL CONCEPTS

Product Definition (Clinical Programs)
Complexity

Costliness

e

! Treatment Patterns

Treatment Effectiveness (Quality of Care)

LB an. NI o 2ty

OPERATIONALIZATION OF CONCEPTS

How you operationalize your theoretical concepts will determine
the data elements you need in your data base.

To operationalize a concept means to put the concept in a
form that permits some kind of measurement.

MR i
e

DATA REQUIREMENTS

Availability of data in addition to the UHDDS elements:
Care unit utilization
Patient specific charges
Hospital Service or Clinical Programs

Physician-admitting, consulting, attending
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COMPLEXITY

The concept of "complexity" lacks a precise definition. Before
hospital case mix complexity can become a useful factor in under-
standing hospital costs, a clear definition of the concept of
complexity must be established and an operational means of mea-
suring case mix developed.

SEVERITY OF ILLNESS

The relative level of loss of function and mortality normally
caused by a particular illness.

RESOURCE INTENSITY

The relative volume and types of diagnostic, therapeutic
and bed services used in the management of a particular illness.

ALTERNATIVE PRODUCT DEFINITIONS

MDCs and DRGs
CPHA's Cross-Classification
SysteMetrics' Disease Staging
Severity of Illness
Patient Management Categories

Or A Combination Of The Above
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Grouping Patients
A B (H

302 257 457

Your Hospital's Data

All of your hospital’s patients are amigned
to the appropriste group based upon sach
petient’s principsl disgnosis.

The example shows one possible distribution.

Complexity Index
(Case Mix Index)

A B (He

Your Hospital
30%] 1700 25%| 3500] 4578000
Kational

407| 1200 ] 307| 3200 | 307%| 8000

Since the Case Mix Complexity Index is s
comparison of your patient distribution

to some standard or norm {here the
national dsts base), only your hospital's
proportions sre used. Your hospitsl’s
©0sts are not relevant to this determinstion.

CASE MiX COMPLEXITY INDEY
YOUR HOSPITAL
30% X__1700+257 X 3500+ 45% X 8000

407 X 1700+30%Z X 3500+307 X 8000
NAT IONAL
510 + 875 + 3600
680 + 1050 + 2400
|

4985
2130 = 1.2070 YOUR HOSP!TAL'S INCEX

2 i 0 P

The calculations are shown. The numerator
in sach instance is your hospitai’s dats (pro-
portion of pstients), and the denominator
utilizes the national base. The national data
bese sverage cost (weight) per group is used
in both numerator and denominator.

The Complexity Index calcuisted for your
hospital is higher than most of those listed
in the September 30 imue of the Federal
Register.

P .
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Calculsting Your Hospital's Case Mix COMPLEXITY Index

Grouping Patients

A

c

finimally
Complex

Moderately
Complex

Very
Complex

For purposes of example s pstient grouping
System is constructed to contain jum three
csils, ranging from minimally complex to
very complex. This is accomplished by
combining physicisns’ clinical judgement
with patient data and finsnciel informe-
tion with special emphesis on length of
stay and cont deta.

All sssignments to the three cells or
& made on the basis of the PRINCIPAL
disgnosis.

Grouping Patients

A

c

1700

3500

8000

Nationa! Data Base

From a nstional data bese, a.g., the MEDPAR
flie, » 20% sample of all Medicare claima, an
sverage cost is calculated for all of the
patients falling into sach group. Thess
sversge coets are often referred to s
nmu

Grouping Patients

A

«0z{ 1700

302/ 3500

302

National Data Base

At the samas time the proportion of patients
falling into esch group is recorded.

To determine your hospitat's COMPLEXITY
Index, all patients sre assigned to the sppro-
priste group snd the proportions recorded.
Your hospital’s cost information is not
required for determingtion of this index.

See the reverse side for the celculstions.
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Calculating Your Hospital's Efficiency (Performance) Index

}
TGS T e
COST INDEX= ACTUAL COST
EXPECTED COST
CHARGE INDEx= ACTUAL CHARGES
EXPECTED CHARGES
LOS INDEX= ACTUAL LOS
EXPECTED LOS

FATALITY INDEX = -ACTUAL DEATHS
EXPECTED DEATHS

ETC. ETC.

The Efficiency (Performance) Index

is a calculation of a hospital's
actual performance for their patients
as compared to the expected perfor-
mance (suggested standard or a nora
derived from s data base) for the
same groups of patients.

EFFICIENCY (PERFORMANCE) INDEX

A B C.

The proportion of patients is your
hospital'’s and 1s wultiplied by
both your hospital's performance
(cost veighte) and the performance
of the dats base, o.5., the Medicare
MEDPAR file.

Your Hospital
30%2| 1600 | 25%| 4000 457 9000
National
307 1700 257 3500 45%| 8000
EFF ICIENCY (PERFORMANCE) INDEX
YOUR HOSPITAL=),
0L X 1600+ 251 X 4000 « 451 X 90C)
302 X 1700+ 25 X 3&39»45: X 80CO
NATIONAL

480 + 1000 + 4050

510 + 875 + 3600
5530
"985 = 1.1093 YOUR HOSPITAL’S INDEX

This panel displays the calculations.
The numerator is your hospitsl's data
(cost figure) snd the denominator
again utilizes your hospital's pro-
portions of patients multiplied by
the national cost figure.

Values greater than 1.00 are presuma-
bly "bad.” NRumbers below 1.00 are
presunably “good." Values from s
selected peer group of hospitals or
other sources can be substituted

for the national dats base.
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HOSPITAL COMPLEXITY INDICES

XP v ¢
RN] =
NATIONAL EXPECTED AVERAGE TOTAL CHARGE® PER PATIENT

*SPC DATA BASE 1976-1930

pc1 = HOSP EXPECTED AVERAGE TOTAL COST® PER CASE
EXPECTED AVERAGE TOTAL COST® PER CASE ACROSS PEERS

®1982 SCHEDULE OF REIMBURSEMENT RATES FROM NEW
JERSEY COST INFORMATION FOR 467 YALE DRGs (BY
° TEACHING STATUS)

v

g i 2

¢ = HOSP EXPECTED AVERAGE NURSING COST® PER DIEM
EXPECTED AVERAGE NURSING COST* PER DIEM ACROSS PEERS

*NEW JERSEY NURSING COST FOR 67 1CD-4-CH BASED YALE
DRGS

v "ff'fi i"* P

1cu-ccu = HOSP EXPECTED AVERAGE JCU-CCU DAYS® PER CASE
EXPECTED AVERAGE 1CU-CCU DAYS* PER CASE ACROSS PEERS

f.‘
%Tf *HATIONAL PATIENT SAMPLE FILE FOR CY 1981 FOR 467 YALE
3 DRGS (WEIGHTS FOR TOTAL PATIENTS AND PATIENTS 65+)
.
: WD = Xp v .
o EXPECTED AVERAGE FATALITY RATES® ACROSS PEERS
.
- *NATIONAL PATIENT SAMPLE FILE FOR CY 1981 FOR
3 467 YALE DRGS (WEIGHTS FOR TOTAL PATIENTS AND
[ PATIENTS 65+)
o
r
-
3
[ }
[ .
-
.
o
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COMPARATIVE DATA

Longitudinal - your hospital historically

Cross-sectional - your hospital compared to other hospitals

ISSUES TO CONSIDER IN DEVELOPING
A COMPARATIVE DATA BASE

Coverage
Representativeness
Data quality-edit checks and corrections cycle
Methodology-patient exclusion criteria

Classification-meaningfulness of the patient
groupings used

APPLICATIONS OF COMPARATIVE DATA

Define and Measure Hospital's Product
Monitor Case Mix for Changes in Type of Severity
Capital Formation
Rate Review
Physician Management

Utilization Control

Reimbursement Appeals

115
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A.

FACTORS AFFECTING DRG PROFITABILITY

ORG Phenomenon

1.

2.

Research Methodology
a. Purpose: To identify impact of billing data on DRG profitability.
b. Approach:
(1) DRG profit and loss statements from case mix system at CPHA
(2) Use of nine hospitals, over 20,000 cases
(3) Medicare only
"Profitability" Defined
a. Profit = Reimbursement - Cost
b. Reimbursement is Medicare payment for the DRG
c. Cost is cost of covered services
Potential Problems in DRG Rates
a. Use of billing data instead of medical record data
b. Incomplete data for
(1) Multiple procedures (Cardiac Caths)
(2) Comorbidities - Conditions brought into hospital by patient
(3) Complications - Conditions developed at the hospital
c. 80% of hospitals increased case-mix index with medical record data
d. Impact may be creation of "winners' and "losers"
Comorbidity/Complications (C.C.) Adjustments

a. 2,800 diagnoses identified as C.C. resulting in one extra day's
stay in 75% of cases

b. DRGs recognized that C.C. cases would consume more resources

¢. Equated geriatric cases to C.C. (e.g., over 70 = respiratory
failure)

d. No identification of impact of multiple comorbidities, e.q.,
respiratory failure, kidney failure, other body systems failure

e. QOriginal DRGs used LOS rather than cost to identify C.C. relevance

f. 208 DRGs use C.C. to define DRG

~~~~~
------
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THREE DRGs WHERE COMORBIDITIES GIVE LESS
MONEY THAN NONCOMORBID DRGs
WE IGHT REIMBURSEMENT
168 Mouth 0P w/C.C. .8631 2,589
169 Moutn OP w/o C.C. .8992 2,698
- . Difference 21095
b-.
& 403 Lymphoma, Leukemia w/C.C. 1.1715 3,515
[ - 404 Lymphoma, Leukemia w/o0 C.C. 1.1787 3,536
:E Difference
g 452 Complications of Treatment w/C.C.  .8492 2,548
{ 453 Complications of Treatment w/o C.C. .9020 2,706
Difference (158)
i
3
@
Eﬁf DRGS WHICH PAY MORE FOR LESS
y DRG rates were statistically derived view of physician behavior
fﬂ and patient condition
Will not necessarily provide incentives for doing more work
0
. TWO DRGs WHICH PAY MORE FOR DOING LESS
!
3 ORG 411 History of Cancer, No Endoscopy
4
@ Weight .7221
- Approximate
Reimbursement $2,166
DRG 412 History of Cancer With Endoscopy
[ ]
' Weight .3400
- Approximate
’ Reimbursement $1,020
L
@ By doing Endoscopy, Hospital loses $1,146
F
P.
®
]
L‘ L .
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Patient Condition

1. Sicker patients require more resources

2. DRG payment does not take condition of patient into account.

3. Therefore, hospitals treating sicker patients will probably not
fare as well as hospitals treating patients who aren't as ill.

Physician Practice

1. Assumption: Given uniform patients, physicians who treat cases more
efficiently with most appropriate mix of resources will be more
profitable,

2. Translation:

a.
b.
c.

d.

Minimize testing
Shorten length of stay
Develop more efficient mix of diagnostic and treatment protocols

Review drug usage

Impact of Coding on DRG Profitablity

1. Need for accurate coding

2. Need for specificity

3. Need to watch for Comorbidity/Complications

4. Need to identify all relevant diagnoses

Accounting Practices

Base Rate Determination

4 a . afe e taasaa-umxaa_a e a . kA At CAPOIR I § s ~ Soa ik
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PERFORMANCE MEASUREMENT --- WHERE CHAMPUS FITS
LTC Joseph C. H. Smith, MSC, USAF
Dianne K. Reyer
INTRODUCTION
The purpose of this presentation is to provide you with some sense of the
impact of the performance measure used in the Direct Care System on CHAMPUS, and
to provide a set of objectives for developing a performance measure which would

meet the needs of OCHAMPUS.

NATURE OF THE SYSTEM

CHAMPUS: The Office of the Civilian Health and Medical Program of the
Uniformed Services (OCHAMPUS) is a worldwide program that provides financial
assistance to eligible beneficiaries for health care received from civilian
sources. The CHAMPUS eligible population consists of active duty dependents,
retirees and their dependents, and surviving dependents of deceased members of
the services. CHAMPUS eligibility for retirees and their dependents is ter-
minated upon attaining eligibility for MEDICARE. CHAMPUS, however, is not a
total health benefit program. It was designed to augment medical services
available through the military treatment system. This results in a two-part
health benefit delivery system with many adverse incentives and unigue
problems,

Health Benefit Delivery: This two-part system must provide a health benefit

to the entire beneficiary population. The direct care part of the system provi-
des the total health benefit to active duty beneficiaries, and provides care on
a space avaijable basis to the remaining beneficiaries. In the event that the
direct care system cannot provide care to the active duty member, or in the
event of required emergency care, the Direct Care System must buy the care from

the private sector, or from other government agencies such as the VA. On the
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other hand, if care cannot be provided to other beneficiaries, the beneficiaries
may be sent to receive care from civilian sources under CHAMPUS. Non-active
duty beneficiaries may choose to receive outpatient care under CHAMPUS without
first going to an MTF, and if they live outside an MTF catchment, they may
choose CHAMPUS for inpatient care also.

In summary, only the active duty beneficiary is guaranteed his total health
benefit from a single source. All other beneficiaries must rely on available
space in the Direct Care System, and use CHAMPUS otherwise. Both the Direct
Care System and CHAMPUS must purchase care from the private sector.

Financing: The split between the two systems is further exacerbated by
the fact that each piece has a separate appropriation, and can only spend its
respective budgets in certain ways. CHAMPUS generally can only use CHAMPUS
funds to purchase care from civilian sources. The funds cannot buy care in
other Federal facilities, nor can the funds be transferred to the Direct Care
System to expand in-house capability. Because of this separate funding, care
rendered in the Direct Care System is free from the CHAMPUS perspective, and
care rendered under CHAMPUS is free from the Direct Care System perspective.
For care provided under the CHAMPUS program, the beneficiary generally
shares in the cost of that care. The fact that the beneficiary shares
in the cost complicates the problem since bringing the care in-house may
result in increased cost to the government.

Another complication in the financing arena is other health insurance.
CHAMPUS 1s second pay to all other health insurance except supplemental plans.
This means that if the beneficiary has other health insurance, the other insur-
ance must nay first, and CHAMPUS will, to a certain extent, pay the remaining
bill. This process is known as coordination of benefits (COB), and again re-

duces the government's liability for health care costs. The Direct Care System
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does no coordination of benefits at this time; however, there are proposals be-

fore Congress which would require the Direct Care System to coordinate benefits.

PERFORMANCE MEASURES

Defined: As used in this paper, performance measures are values which
represent the output or ratios of outputs from and inputs to a system. For
example, the number of admissions per beneficiary per year would be a perfor-
mance measure for the Direct Care System. Another example would be the number
of outpatient visits per physician per year. On the other hand, the number of
physicians in the system would not be considered a performance measure, but
rather a measure of resources or input to the system. However, it is clear that
if one is to discuss ratios of outputs and inputs as performance measures, one

is vitally concerned with the measurement of inputs in order to develop perfor-

mance measures,

|

‘ Objectives: The primary reasons for developing performance measures, and
going to the trouble of collecting and storing the measurements, is to be able

' to manage the system better. Performance measurements as discussed here are to

: be used to compare the performance of one facility with another, and to compare

& the performance of the MHSS with other health care delivery systems.

f Furthermore, they are to be used as the basis for budgeting and resource alloca-

tion. The pwyrpose of this paper is to provide objectives for performance

measures for the MHSS which would meet the needs of OCHAMPUS. The proposed list

r of objectives is:

t (1) The performance measures must be able to be implemented. The ideal
measures of performance in the medical system are likely to involve such
intangibles as health status and beneficiary satisfaction. While these attribu-

tes are desirable, it is extremely difficult to develop reliable or valid

.
o
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approaches to measuring these variables, and measures which are developed are
likely to be very costly to collect. One must accept compromises in order that
we can actually do the required measurement.

(2) The performance measures must establish an incentive structure which
promotes the choice of treatment plans which is most cost effective to the
government. Under the current system of using the Composite Work Unit (CWU) as
the primary measure of System output, the incentive is to provide more care,
The incentive in the fee-for-service system in the private sector has been
blamed to a large extent for the high increases in the cost of health care in
this country, and is the primary system affecting the utilization of CHAMPUS.
For example, the Military Health Services System (MHSS), the combined CHAMPUS
and Direct Care System, produces 1,084,535 admissions per year, and 7,102,163
hospital days per year. This level of output is impressive; however, it is pro-
bably significantly more output than is really necessary to provide a high
quality health benefit to our population. Specifically, if one projects annual
utilization for our population enrolled in a Kaiser type healtr mazintenance
organization, One gets a requirement for only 665,840 admissions and 3,343,556
hospital days. That means that we are providing 60% more admissions than really
necessary, and more than double the number of required hospital days.

(3) The performance measures must provide the incentive for the system to
rearrange itself in order to improve the overall efficiency. Under the current
system of separate budgets, if the MTF Commander is faced with the choice of
spending $25,000 from his supplemental funds, or sending the patient to CHAMPUS
for a government cost of $30,000 from the CHAMPUS budget, he is most likely to
choose the CHAMPUS option. A performance measure by itself cannot solve this
problem, but it could serve to make people more aware of the problem, and pro-

mote the appropriate changes.




- W
-

_;“w“lv.v-» :

L

127

(4) The performance measures should consider all inputs into the system,
and all outputs from the system. They should allow one to look at the various
segments of the system, or at the system as a whole. Certainly the cost of
CHAMPUS 1s an input to the system, and the care delivered under CHAMPUS is an
output from the system. Both should be considered when looking at the total
system. At the same time, the Direct Care System has multiple missions. It
must be prepared for mobilization, it must provide a health benefit, and it must
support the requirements of the line. Some activities of the MTF may support
all three missions, while other activities may support one mission and detract
from another. The output in support of the separate missions should all contri-
bute to system output, and still should remain separable.

(5) The value of the performance measure associated with a unit of output
should be proportional to the quantity of resources normally required to
generate the output. For example, a hospital day would probably be worth more
than an outpatient visit, and a day in an intensive care unit should be worth
more than a regular hospital day.

(6) The performance measures should promote effective Coordination of Bene-
fits (COB). This requirement is difficult since the amount of potential COB
recovery is different in different areas; however, COB does reduce total cost to
the government and should be encouraged.

(7) The performance measures should promote high quality output. An out-
patient visit which does not effectively solve a problem should not be as
valuable as one which does solve the probler ‘'n a similar manner, a records
system which provides for continuity of care -- records access -- when an MTF
patient receives care under CHAMPUS should result in higher quality, more effec-

tive care. One would hope that the performance measures would promote such a

system to the extent it is worthwhile.
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(8) The performance measures should allow us to compare the performance of
our health benefit delivery system with other health benefit delivery systems.
Even though there is no other health benefit delivery system which is truly com-
parable to ours, we must be able to look at our performance and compare it with
other systems. We may be providing six outpatient visits per eligible benefi-
ciary per year compared with about four visits per member per year for a Kaiser,
but it may be that we are counting telephone consultations as visits while
Kaiser is not. Or, we may be counting immunizations as a visit, and we must
provide significantly more immunizations per year because of line requirements
to have shot records always current,

(9) The performance measures should be adaptable to the changing world. The
CWu has remained static for a number of years while the practice of medicine has
changed significantly. It is very difficult to get such a measurement changed;
therefore, rather than being a management tool, the measurement can become the
master. The proposed Health Care Unit (HCU) is tied to the Uniform Chart of
Accounts (UCA) so that as the UCA adapts to account for the resources, the out-
put measure changes.

SUMMARY
We are faced with a health care delivery system which is split into two separate
parts, and which has numerous competing missions. With the current performance
measures, major portions of the system are completely ignored, and it is not
possible to measure our performance in the health benefits arena against the
per formance of other health benefit delivery systems. Tue result is an inabi-
lity to support required programs, and the creation of incentives which increase
government costs. In this presentation, we have developed a set of objectives
for performance measures which, if satisfied, will meet our needs. The next
steps in the process are to develop criteria for each objective, and give

appropriate weights to each criteria.

'''''''' -
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[ HOSPITAL CASE MIX:

:[ CURRENT RESEARCH EFFORTS BY THE NAVY MEDICAL DEPARTMENT

CDR Karen A. Rieder, NC, USN

& INTRODUCT 10N
(

During the past three years, the Health Care Services Research Department at
the Naval School of Health Sciences, Bethesda Maryland, has been conducting
ongoing research in hospital case mix to answer the following questions:

L 1.

pare to the patient grouping strategies normally used by the Navy?

How does the Diagnosis Related Groups (DRG) classification scheme com-

2. Can DRGs be used as an analysis tool for monitoring hospital performance

al

1 and for allocating resources within the Navy?
b 3. Are DRGs a valid patient grouping method for the Navy Medical Depart-
ment, or are there additional variables, some of which may be unique to military

settings, that will help explain differences among facilities in relation to

i : length of stay?

Ef The Navy's interest in DRGs developed as an attempt to help explain the con-
_,. siderable variation in length of stay data across Navy hospitals. The commonly
E used workload measures, such as admissions, outpatient visits, occupied bed

E. days, and the Composite Work Unit provided minimal insight into the reason for
r’ these variations. Therefore, the frequently accepted explanation that differen-
El ces in hospital case mix are a major cause of these variations was examined.

: | Grouping Strategy

_. To ascertain the efficacy of DRGs as a patient grouping strategy, their

E; ability to account for variation in length of stay was compared to four alter-
E: native grouping techniques. These techniques are common classification methods
e

used by the Navy to group patients and include either (1) major diagnosis class,

(2) disease subcategory, (3) three digit diagnosis code, or (4) disease sub-

.—v—fr,,v—f
© e f

category subdivided by surgery and complications,
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To test DRGs as an alternative patient grouping method, it was necessary to
convert the diagnosis and surgery codes used by the Navy to the codes required
to assign a patient to a DRG. The Research Department staff completed a com-
puter edit which replaced each ICD-9 (International Classification of Diseases,
9th Revision)’ diagnosis code and ICPM (International Classification of
Procedures in Medicine)8 surgery code with an appropriate ICD9-CM (Clinical
Modification)! code. This procedure was not designed to provide an exact
mapping between the two systems but ensured that patient records were assigned
to the correct DRG. Ninety percent of the 1980 inpatient records were assigned
to a ORG: the other 10% had ICD-9 codes that were so vague they could not be
converted, or the charts had incomplete dats The total sample consisted of
approximately 188,000 inpatient records. As an aside, the 1982 inpatient
records were recently converted using a revised conversion process. This time,
98% of the records were assigned to a DRG. This computer bridge has been shared
with the Army and is currently being validated through a contract with the
Commission on Professional and Hospital Activities (CPHA).

Findings indicated that DRGs explained significantly more of the total
variation in length of stay for patients at naval hospitals than the other
currently used grouping techniques. As indicated in Table 1, DRGs accounted for
about 25% of the variation in patient length of stay, which was more than any of
the comparison methods tested. Using a F-test,4 this difference was found to be
statistically significant. Perhaps more importantly, DRGs required that the
sample be subdivided into 445 groups whereas grouping the sample by principal
diagnosis code required 905 groups. This smaller number has definite benefits
for hospital utilization review since there are fewer patient groups to monitor.

However, we also found that DRGs were able to explain less than 25% of the
total variation in contrast to the New Jersey study findings which accounted for

43% of the variation in lenqgth of stay.5 Therefore, DRGs are a better method

L‘A_A — A S s A ' ™ LA a4 a 4 a’a ta . P e PR S S I A el s Al
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Table 1

PERCENTAGE OF VARIATION IN LENGTH OF STAY
EXPLAINED BY SELECTED PATIENT GROUPING METHODS
NAVAL HOSPITALS, CY 1980

Number Percent of
Patient Grouping Method of variation
Groups explained
Comparison methods
Major diagnostic class 18 5.1
Disease subcategory 118 15.5
Disease subcategory by
subcategory and complications 451 20.8
Three digit diagnosis code 905 21.4
DRGs 445 24.5

for explaining variation in LOS data than the methods normally used by the Navy
to classify patients, but they explain less variation than in the civilian com-
munity.

Hospital Performance

To evaluate the use of DRGs to monitor hospital performance, two studies
have been conducted. One used length of stay as the dependent variable while
the second looked at convalescent leave days.

The length of stay (LOS) study was undertaken to demonstrate how the DRG
methodology could be used as an analysis tool to investigate very practical
management and qualtity assurance questions. Evaluating differences in length of
stay is difficult because length of treatment can be dramatically affected by
many factors, such as diagnosis, disease severity, hospital characteristics, as
well as administrative policies and procedures, and individual physician prac-

tice. The ability to identify comparable groups of patients is especially
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important because naval hospitals are so diverse with respect to location,
teaching status, and workload (Table 2). Therefore, in order to conduct utiiization
review, one must be able to identify and have access to length of stay data for

specific groups of patients that are comparable across all the hospitals being

studied.
Table 2
LOCATION, TEACHING STATUS, AND WORKLOAD
NAVAL HOSPITAL, FY 1980
Teaching Status Number
Residency Teaching Hospitals 4
Family Practice Teaching Hospitals 5
Non-teaching Hospitals 26
Total 35
Location Number
United States 24
Outside U.S., ashore 11
Total 35
WorkToad Range
Admissions 95 to 31143
Daily average number of
® patients occupying beds 1 to 499
Eii Average length of stay (days) 2 to 9
; R —
L. To do this, LOS data from matched hospitals were adjusted to determine to

what extent variations could be accounted for by patient case mix. The results
indicated that case mix differences explained some, but not all, of the dif-
ferences in total LOS between similar facilities. In fact, for specific DRGs,

average length of stay at one facility was over twice as long as that for the

comparison hespitals.
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These results could be interpreted in at least two alternative ways. First,

at those facilities with longer lengths of stay, administrative policies and

> v w wrVv v

procedures could be contributing to the unexplained variance. 1f this explana-
tion is correct, medical audits could be conducted to identify specific problem
areas where policy changes could help realign a facility's average length of
stay data with its peers. The second interpretation is that DRGs do not ade-
quately account for differences in patient case mix among naval hospitals. One

could argue that patients at some hospitals require more medical attention than

patients at another facility. For example, DRGs do not account for progression

or stage of disease, a fact well discussed in the recent literature.? Perhaps

-

the "outlier" facility had a higher proportion of patients at a more serious

stage of illness who required in-creased treatment time.
The second study using DRGs to monitor hospital performance compared the

four patient grouping methods for their ability to explain differences in con-

valescent leave (CL) among active duty Navy and Marine Corps personnel. The

-~

assumption made was that patients within a DRG tend to require the same amount
of convalescent leave.

For 15,791 dispositions during 1980, results indicated that the greatest

amount of variation in convalescent leave - 40.9% - was accounted for by the DRG
; methodology (Table 3), and that 10 DRGs generated 41% of the CL days for active
‘ duty personnel. Although DRGs accounted for a slightly higher percentage of the
variance than three digit diagnosis codes (40.9% versus 40.1%), this difference
was not statistically significant. However, DRGs were able to explain this
slightly higher variance by dividing the population into fewer groups (350
groups for DRGs versus 634 groups for three digit diagnosis codes). This lower
numher of groups is desirable because it is much easier for a manager to monitor

fewer patient groupings.
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Table 3

PERCENTAGE OF VARIATION IN RECOMMENDED CONVALESCENT LEAVE DAYS
ACCOUNTED FOR BY SELECTED PATIENT GROUPING METHODS FOR ACTIVE DUTY NAVY
AND MARINE CORPS PERSONNEL, CY 1980

Number Percent of
Patient Grouping Method of variation
Groups explained
Major diagnostic class 22 20.9
Disease subcategory 112 28.4
Disease subcategory by
subcategory and complications 376 36.4
Three digit diagnosis code 634 40.1
DRGs 350 40.9

The remainder of the study estimated the potential savings in lost work time
that could result by reducing CL days for those DRGs that exceed the average
amount recommended by all naval facilities. This was calculated from a formula
that delineated the number of dispositions within the selected DRG at a specific
hospital and the average number of convalescent leave days granted by all faci-
Tities for that ORG.

In order to develop a patient grouping method based on DRGs that would opti-
mally account for differences in convalescent leave among active duty Navy and
Marine Corps personnel, one should consider at least two further steps. The
first strategy is to recategorize variables used by the DRGs developers into
groups that are more appropriate to the active duty population in terms of age.
Secondly, certain DRGs may also be combined, thus reducing the total number of
groups needed to account for differences in convalescent leave. For example,

DRGs 159-162 are used to group patients over age 17 who required surgical repair
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of a hernia. For these four DRGs the mean convalescent leave days ranged from
15.7 to 17.3. Since there is very little difference in convalescent leave among
these DRGs, they could be collapsed into one group.

The results of these two studies demonstrate that DRGs can be used to moni-
tor not only length of stay but that patient groupings based on DRGs may also be
homogeneous with respect to other variables, such as convalescent leave.

The next guestion becomes how can this system impact on resource allocation?

Allocate Resources

Though a case mix index based on length of stay is appropriate for use in
utilization review, one based on relative costs per patient case is desirable to
make resource allocation decisions. Yet, at the present time, Navy medical
accounting systems do not allow for detailed cost determinations. Hospital and
clinic reimbursement are based on the Composite Work Unit (CWU) which does not
account for differences in patients treated i.e., case mix. Qur FY 85 research
efforts will be directed towards the application of case mix methodology to the
allocation of resources to Navy medical facilities. During this study we will
identify, compare, and evaluate the implications of allocating resources using
various techniques that account for patient case mix. Resource allocation
systems developed by civilian researchers and the Veterans Administration will
be studied for their possible application to the Navy Health Care System.

Unique Military Variables

As a result of our studies we have found that DRGs, although better than
other currently used grouping methods, explained less variation in patient
length of stay for naval hospitals than that reported by civilian vesearchers.
This is partly due to the fact that current Navy diagnosis and surgery codes are
fess precise than the codes used by the DRGs. But to evaluate whether the

current DRGs are a valid grouping method for the Navy, we have completed two

. .A@w;_‘;;j

further studies.
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First, we explored whether other factors already coded on the Navy discharge
abstract data base significantly contributed to length of stay variance in naval
nospitals. Second, we investigated differences in severity of illness within a
DRG as one possible explanatory variable using a nursing patient classification
system, which provided an estimate of the daily nursing care hours each patient
requires. If one accepts the assumption that more severely i1l patients require
increased nursing care, patient classification may serve as an estimate of
patient disease severity within DRGs and is data already being collected by all
of our hospitals for estimating staffing levels. The results of both of these
studies will be presented at a future session.

In conclusion, the studies conducted by the Research Department have
demonstrated that DRGs are a preferred grouping strategy which could assist
military program managers to monitor hospital performance and to allocate
resources. The findings also suggests that some modifications of the DRG
grouping could be necessary to increase its applicability for the military

setting.
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THE AMEDD PERFORMANCE MEASUREMENT STUDY

LTC John A. Coventry, MSC, USA

BACKGROUND AND PURPOQSE
In 1982 the US Army Health Services Command (HSC) Productivity Study staff

surveyed a cross-section of Army Medical Department (AMEDD) health care admin-
istrators and providers to assess satisfaction with the extent to which the
traditional measure of patient care workload, the Medical Care Composite Unit
(MCCU), represented accurately the major patient care output of Army Medical
Treatment Facilities (MTF). It was determined that the MCCU was no longer ade-
quate for use in measures of system performance needed for resource justifica-
tion and resource allocation, nor individual performance including productivity
and quality assurance. It was apparent that the MCCU did not give appropriate
credit for the increased sophistication of ambulatory medicine, the added
requirements of quality assurance activities, nor many non-patient care func-
tions to include readiness and training. Therefore, the Army Surgeon General
directed HSC to conduct a study with the following purpose:

To evaluate current measures of AMEDD health care

system performance and, as required, develop better

measures and workload data capture systems which

accurately reflect actual resource utilization.

SYSTEMS APPROACH TO PRODUCTIVITY MEASUREMENT
To develop a system of performance measurement, it was necessary to devise a

framework within which to consider productivity and performance measurement. Of
course, one philosophy of productivity improvement is that given in Figure 1.
However, in our approach we consider productivity to be a systemic concept con-
cerning the conversion of inputs to outputs by the system under consideration.
This concept can best be applied to the hospital setting utilizing a systems

approach as depicted in figure 2. The "raw" inputs to the hospital, labor,
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Figure 1

PRODUCTIVITY PHILOSOPHY
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materials and services, and captial can now be identified consistently across
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all military hospitals and allocated to various workcenters, departments or
"producing units" under the Uniform Chart of Accounts (UCA). The work centers
or departments produce what might be called "intermediate outputs" such as
laboratory tests, radiology studies, prescriptions, nursing manhours of care,
and patient days. Notice that patient days are considered only intermediate
products in this model, a major difference from the MCCU approach. All of these
intermediate products are ordered and combined by the professional component of
care into final products. Ideally, these final products would be such esoteric
outputs as change in health status, medical and patient or community education,
or medical readiness. However, in the absence of satisfactory measures for such
output, we usually choose some measure of care provided or services delivered as
the final product. As indicated earlier, the MCCU, which has been the tradi-
tional measure of fing! nroduct, is not a very good one. This idea will be
expanded in the next section,

By separating the process of health care delivery into the above components,
two very important ideas can be introduced. The performance of the producing

units may be measured by looking at what might be called "efficiency ratios"
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such as lab tests per manhour, nursing hours per bed day, or cost per prescrip-
tion. The performance of the professional combining mechanism may be evaluated
by determining “efficacy ratios" which compare how effectively and appropriately
the intermediate products have been ordered and utilized to produce the final
product. As will be seen later, it is very important to distinguish between
these two related but different components of productivity. It may be that each
of the support departments in a given hospital may be the most efficient in,
say, a region. That is, the laboratory may have the lowest cost per weighted
procedure, the radiology department may have the greatest output per manhour,
etc. But, the lab tests and radiology films may have been ordered in far too
great a quantity for the severity level and case mix of the final patient pro-
duct of the hospital. This may be true conceptually, but it will continue to be
impossible to detect until a measure of hospita)l output is developed that is

sensitive to real differences in case mix,

NEED FOR IMPROVED MEASURES OF OUTPUT
The MCCU has been utilized as a measure of hospital output since about 1957.
During this period it has been virtually unchanged, although the practice of
medicine has changed dramatically. The MCCU, or Composite Work Unit (CWU) as it
is known in the other services, is defined as follows:

MCCU = (10 x ADM) + (10 x LB) + 08D + (0.3 x OPV)

where, ADM = Number of Admissions
LB = Number of Live Births
0BD = Number of Occupied Bed Days
0PV = Number of Outpatient Visits.

Several problems with the MCCU are well known. First is the fact that a
major component of the MCCU is clearly an intermediate product rather than a
final product. Figure 3 clearly shows the impact of this shortcoming. In the
sense of performance assessment, clinic visits and inpatient dispositions can be

considered as final products which contribute to our mission--providing patient




Figure 3
MCCU COMPONENT TRENDS

(1979 -~ 1983)

15.0_
9.0_ = ADCV
PERCENT /‘:.--_----.-o-d ADD
CHANGE “
FROM
CcY 79
.'°"'-.o....
Tteee.y ADPL
-..... ..
« ALOS
-15.0
-1 1 1 1
cYy 79 CcY 80 cY 81 CYy 82 CcY 83

ADCV = AVERAGE DAILY CLINIC VISITS

ADD = AVERAGE DAILY DISPOSITIONS cmme=
ADPL = AVERAGE DAILY PATIENT LOAD  .----
ALOS = AVERAGE LENGTH OF STAY = eeeeewe o

SOURCE: IPDS Worldwide Database. A1l patients including transfers.
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care. However, patient days are intermediate products which are not an “end"
but a "means to an end," the end being treated patients. Changing patterns of
utilization, medical practice, and technological advances have very signifi-
cantly reduced the average length of patient stay and, therefore, average daily
patient load or beds occupied. This has resulted in a leveling off of the MCCU.
The reduced patient stays are clearly shorter at the end of the stay rather than
the beginning. This means fewer less costly "hotel services" are being provided
but the intensity of resources applied to the actual acute days of care has
increased. Certainly there is no less involvement of physicians, support staff
assets, and other resources that are more costly than those associated with
hotel services in producing the complete patient stay. A preferred measure of
output would be based on the "case" and the "episode" rather than the patient
day to indicate greater productivity when fewer days are provided to treat the
same or increased numbers of patients with acceptable quality of care.

A second major problem with the MCCU is the relative value of inpatient ver-
sus outpatient care given by the weights on admissions, bed days, and clinic
visits. It is easy to see from the formula that, given the average length of
stay for Army patients worldwide is about six days, the typical admission
generates 16 MCCUs. Since the weight on a clinic visit is only 0.3, the equiva-
lent "substitution rate" is 53:1. That is, a physician would have to see 53
patients in the ambulatory setting to generate the equivalent workload in MCCUs
of a single inpatient stay. Thus, when resources are allocated on the basis of
the number of MCCUs generated, even when good medical judgement would dictate
treating, say, a vasectomy as an outpatient case, the “logical” course of action
is to admit. Similarly, when an "extra" day in the hospital results in one more
MCCU with its 1ssociated resources, the teidancy may be to "keep the patient a

little longer" than is really medically necessary. Clearly, the last few days
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of care are not very expensive for the hospital in most cases. This is an
excellent example of how the measurement tool prescribes practice.

Figure 4 depicts a third major problem with the MCCU, its inability to

Figure 4
WORKLOAD MEASUREMENT

INPATIENT A: 45 year old male presents with chief complaint of
crushing substernal chest pain. Admitted to CCU, Diagnosis:
AMI. Third day develops cardiogenic shock, undergoes emergency
cardiac catheterization and open heart surgery (CABG). Dies on
sixth hospital day.

Est Cost $50,000 MCCU = 16

INPATIENT B: 45 year old male presents with chief complaint of
crushing substernal chest pain. Admitted to CCU. Evaluation
reveals no evidence of cardiac diagnosis but reflux esophagitis
on barium swallow. Transferred to ward on third day. Treated
with antacids and discharged sixth hospital day.

Est Cost $5,000 MCCU = 16

INPATIENT C: 16 year old active duty male presents with sore
throat and fever. Unable to eat and care for himself in bar-
racks. Unit has gone to field. Admitted and treated with
rest, fluids, and aspirin., Discharged on sixth hospital day.

Est Cost $1,500 MCCU = 16

QUTPATIENT A: 30 year old female presents with 2 ¢cm lump in
right breast for outpatient breast biopsy. Diagnosis: non-
malignant lesion.

Est Cost $800 MCCU = 0.3

OUTPATIENT B: 79 year old male with weakness in left leg of
questionable duration. CAT scan reveals old infarct with no
new lesion. No treatment given.

Est Cost $400 MCCu = 0.3
QUTPATIENT C: 19 year old active duty male returns three days
post emergency room visit for scalp laceration. Sutures not

yet ready to be removed. Return in two days.

Est Cost $25 MCCU = 0.3
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distinguish tetween different types of inpatients or different types of out-
patients. This figure contains descriptions of three inpatients and three out-
patients, a very rough estimate of the equivalent civilian cost of care, and the
number of MCCUs the patient would generate. These examples again demonstrate
how the MCCU provides no incentives to treat patients on an outpatient basis nor
to reduce the length of stay for less severe cases. The measure, in essence,
has dictated how the care is delivered.

In an attempt to satisfy some of the criticisms of the MCCU, and at the same
time develop an output measure based on data available under UCA, the Office of
the Assistc: .t Secretary of Defense for Health Affairs (OASD[HA]) contracted
Vector Research, Inc., of Ann Arbor, Michigan, to develop the Health Care Unit
(HCU). Using FY 82 UCA cost and workload data in regression analysis, the stan-
dardized weights depicted in Figure 5 for the two-digit UCA accounts were devel-
oped.

The HCU is certainly a move in the right direction. It separates Medical
inpatients from Surgical inpatients and Family Practice clinic visits from
Orthopedic clinic visits. Yet, each Medical admission is given the same amount
of workload credit except for length of stay and Qutpatients B and C in Figure 4
would still record the same amount of resource use in terms of HCUs. It is
likely that the subdivision at the two-digit UCA level is not sufficiently fine
to determine real case mix differences. Research needs to be done, however, to
determine if extending the HCU concept to the third or fourth digit level might
be sufficient for output measurement. In addition, the current HCU weights only
decrease the equivalent substitution rate of outpatient care for inpatient care
from 53:1 to about 40:1 on the average.

0f course, as is being thoroughly discussed in other areas of this con-

ference, Diagnosis Related Groups (DRGs) are being considered as a basis for the

management , assessment, and measurement of inpatient workload. If we can couple
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Figure 5

REFINED HCU WEIGHTS

HCU Disposition 08D Visit Dental Proc

Clinical Area Weight Weight Weight Weight
Medical (AA) .097 137

Surgical (AB) .319 .154

0B/GYN (AC) .216 .148

Pediatric (AD) 121 .120

Orthopedic (AE) .604 .078

Psychiatric (AF) .330 .107

Medical (BA) .022

Surgical (BB) .028

0B/GYN (8C) .021

Pediatric (8D) .017

Orthopedic (BE) .028

Psychiatric (BF) .026

Family Practice (BG) 021

Primary Care (BH) .021

Emergency (BI) .027

Fiight (BJ) .030

Underseas (BK) .015

Dental Service (CA) .005
Dental Lab (cs/cc) .002

this with the corresponding concept in the outpatient area, i.e., Ambulatory
Visit Groups (AVGs), we would have the basis for a weighted measure of patient
care output. The weights as signed to the various categories of inpatient and
outpatient care would be based on the relative resource requirements of typical
cases in each category. For research purposes, the logical place to start is,
similar to what the Veteran's Administration (VA) has done, to use the Medicare
weights published by the Health Care Financing Administration (HCFA). Other
weights are available from the VA and the State of New Jersey but the services
should also investigate developing a unique set of weights for military medical

care,
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EFFICIENCY VERSUS EFFICACY
As mentioned previously, the systems approach to performance or productivity
measurement described in Figure 2, coupled with an output measure based on, for
example, weighted DRGs and AVGs, which is sensitive to the expected resource
requirements of the actual case mix of the patient population, would allow the
analysis of the efficiency versus efficacy of resource utilization. The fun-
damental relationship which relates these two components to some total measure

of hospital productivity may be represented as follows.

WORK UNITS , TOTAL OUTPUT - TOTAL QUTPUT
TOTAL INPUT WORK UNITS TOTAL INPUT

] The first ratio above is an "efficiency ratio" which is a measure of how much
intermediate product of a work center is generated per unit of total input
measured, usually, in dollars. The second ratio is really the reciprocal of a
productivity-type ratio and is here called an "efficacy ratio". This ratio

relates the work units produced by the work centers to the total output of the

) hospital and, thus, measures how well the intermediate products, e.g., lab tests
?! and x-rays, have been utilized in produci