DR Gs

~and health care

The management of case mix

1

e

DRG 147

Edited by
Martin Bardsley, James Coles and Linda Jenkins

King Edward’s Hospital Fund for London




Major shifts in the role of health service
managers have led them no longer merely to
respond to central government or
professional pressures. They are now
expected to take the lead in determining the
shape of the health service by meeting local
needs and making efficient use of resources.

The technological revolution in information
retrieval has offered managers increasingly
sophisticated systems to support their day
to day decisions. Simultaneously the
development of diagnosis related groups
(DRGs) in the late 70s has provided an
effective means of handling case mix.

DR Gs classify patients into types that are
similar both clinically and in the resources
they consume. Because of these unique
features DRGs have been chosen by many
health services, including the NHS in its
resource management approach, asarobust
and workable classification of hospital
inpatients.

This book is about practical issues of case
mix management. [t reviews the current
applications of DRGs at hospital level and
examines their use in policy matters at all
levels of health services. Itis for everyone
interested in and responsible for the way
hospital resources are used, such as general
managers, hospital doctors, nurses, health
service researchers and specialists in
finance, planning and information.

The editors, who have also contributed
chapters, have been actively involved in
research into planning services with clinical
budget holders in the NHS, and have
acquired a considerable depth of knowledge
and experience in the use of DRGs in the
UK and elsewhere. The introduction is by
Professor Robert Fetter, one of the
developers of the DRG classification.
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PREFACE

Why read this book?

The issue of case mix has for many years been recognised as important in the
management of health services, yet it has also proved a source of irritation
and tension between clinicians and administrators. Doctors have often felt
constrained by their inability to command additional resources when more
complex cases are admitted, while administrators have been frustrated in
attempts to monitor the efficient use of resources without estimates of the
case mix effect.

There have been major changes in recent years in both the technology of
data processing and the role that the resulting information plays in manage-
ment. It is still true to say though that management information in health
services 1s generally limited — in helping either to understand the organisation
or to monitor performance. The measurement of case mix on a routine basis
is an inevitable development, not only as information but as a means of
improving management. A simple classification of case types which can
identify where available resources are deployed is important if the oft-quoted
aims of efficiency and effectiveness in health care are to be achieved.
Diagnosis related groups (DRGs) have been chosen by many health services
as the most robust and workable classification of acute hospital inpatients
currently available. DRGs, developed at Yale University, are the subject of
many books, articles and papers in the United States where they have become
the basis for hospital reimbursement within the federally funded Medicare
programme. However, apart from these publications on the US experience an
authoritative source of information on the application of DRGs in different
health care settings has been sadly lacking. This book is the first outside the
US to encompass the practical problems of DRGs, review their current
applications and examine their potential in health services policy issues at a
national level.

The book is aimed at all who have an interest in the way resources are used
in the hospital setting, particularly those with some managerial responsibility.
Among them will be general managers at regional, district and unit level,
consultants, treasurers and heads of support departments. Health service
planners and information specialists, as well as economists and research
workers, are also likely to find something to interest them. While the prime
focus is the British National Health Service it is clear that much will be of
relevance to people in other countries throughout western Europe and in
Australia who are developing their own use of DRGs. Chapter 4 gives a
summary of their progress to date.

Given pressures on the time of senior managers as well as on clinicians, it is
unlikely that many readers will wish to read the book from cover to cover, but
will prefer to select individual chapters of particular interest to them. To this
end, each chapter has been written to be read independently. Those with only
an elementary knowledge of the subject would be advised to read Professor
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Fetter’s introduction and chapters 1 and 2 first in order to gain an insight into
the concept of case mix and the construction of DRGs.

The book begins by putting DRGs in perspective, starting with an
explanation of the need for case mix information that led to the development
of DRGs. This is given in the introduction by Professor Fetter of the Yale
School of Organisation and Management. DRG development was first
prompted by the need to monitor the utilisation of services, but in times of
high inflation in the health care sector in the US it was quickly seen as a tool
for cost containment. Under Medicare’s payment by DRG, a large pro-
portion of US hospital stays are reimbursed at a price fixed by the case type. It
is argued that such a fundamental change has led to better information,
encouraging a new style of management which can address issues of efficiency
and effectiveness at the level of patient type. These ideas are pursued in later
chapters, in particular those in the section on DRGs in management.

Before choosing DRGs as a measure of case mix some consideration should
be given to the requirements of a classification scheme. Chapter 1 examines
the concept of case mix and the levels at which the hospital output might need
to be described. A number of classification systems are available and their
suitability and appropriateness depends on their intended application. An
evaluation of a particular scheme cannot be made without reference to the
way it is to be used. In particular, this chapter highlights the value of case mix
measures in hospital resource management making groupings such as DRGs,
that are defined as iso-resource groups, attractive.

The development of DRG definitions is described in chapter 2 by someone
who was closely involved with the research group which refined the original
scheme. The current classification is the result of several redesigns and
refinements during a developmental period of 10-12 years. By involving
doctors in the analysis of a great number of patient records the twin goals of
clinical appropriateness and homogeneity of resource consumption within
case types was achieved. The result was a classification based on a
manageable number of mutually exclusive and exhaustive inpatient groups.
As the scheme has been improved and refined in the past, so in future it is
expected that DRGs will continue to evolve to cope with developments in
clinical practice. The full DRG titles and diagrams of their coverage across
areas of disease are given in Appendices I and II.

Much has been written about the controversial use of DRGs in funding
hospitals for elderly patients insured by the US government’s Medicare
scheme. Chapter 3 highlights some of the problems of the scheme that would
need to be addressed by other health care providers if they wished to adopt a
similar strategy. It also suggests that the more comprehensive coverage of the
New Jersey experiment in fixed price reimbursement was in some aspects
better than the nationally adopted Medicare scheme.

In the last three to four years many other countries have looked to DRGs
to help control rising costs. The section on DRG developments covers this
expansion; for example, the problems being addressed in Europe, Canada
and Australia are reviewed in chapter 4. Apart from the obstacles most
countries face — a lack of a national standard patient abstract and compatible
classification of diseases and operations — this chapter also covers the wide
range of potential applications. DRGs are being seen as either tools at
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national level for estimating global budgets, at regional level for allocating
resources, or at hospital level for budgeting and performance review. Issues
of performance include both quality assurance and utilisation review.

Focusing on the UK experience, the role of DRGs in the NHS is seen as
complementary to the need for improved information about the resource
consequences of alternative patterns of care. Chapter 5 outlines the prac-
ticalities of categorising patients by case type using the patient abstract
available from a national sample of half a million cases. Some results are
given, both of the ease of assigning cases to DRGs and of a comparison of
teaching and non-teaching hospital workloads in DRG terms. It was found
that in the UK, as in other countries, DRGs were not difficult to assign; the
classification scheme was broadly acceptable for inpatients in the acute setting
and offered a considerable advance on previous methods of accounting for
case mix.

Since most health services are struggling with cash constraints, it is
important to assess the expected resource consequences of a given mix of
cases. Various methods of costing case types have been proposed, from
detailed patient costing to cost allocation models. Chapter 6 considers the
advantages and the disadvantages of different approaches and addresses the
particular problems of allocating costs to DRGs in a system that does not
record resource use at the level of individual patients.

The third section, DRGs in management, is in four chapters describing
applications and opportunities for managing case mix. Chapter 7 sets the
scene, describing the important role for case mix in raising the level of
management debate and achieving a more output-oriented approach to the
planning and provision of hospital services. The increased specificity of DRGs
can give a better indication than simple specialty averages of those benefits
that hospital management should be seeking to provide. On a more practical
note the management of the inherent variability within case type is examined
and increased use of variance analysis techniques is recommended to
treasurers and managers alike.

Chapter 8 spells out how it is possible to use the most frequently seen case
types as reliable indicators of performance. So long as sufficient cases fall in a
group, the shape of the distribution of length of stay, or other variables, can
be determined and appropriate confidence limits attached for use in
performance review. Calculations of confidence limits for the top S0 DRGs
which use 50 per cent of a hospital’s resources suggest these would be suitable
for selective comparisons of hospital performance.

Chapter 9 uses a case study to examine the value of describing clinical work
by case mix groupings and the feasibility of costing patient types within a
specialty. Working in a single specialty hospital the study used existing
information systems, both manual and computerised, or developed new ones
that would allow costing at the level of patient type. While it still requires
considerable time and effort to achieve this, continually improving informa-
tion systems make costing DRGs a feasible option.

Chapter 10 extends these applications by examining the value of case mix
measures in the general management of health services, for example the use
of case mix information in the context of clinical budgeting. It is suggested
that they provide the basis for a language of health care management. This
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language can be used as the framework for devolving budgetary responsibility
to those committing the resources, with the aim of making overall im-
provements in health service outputs.

The final chapter attempts to bring together the separate contributions and
proposes that the development of case mix measures will assist general
managers but will also require them to address issues which have previously
been found intractable. It points out that DRGs are not merely a system for
reimbursing hospitals; their international adoption in health services with a
range of funding mechanisms bears this out. The chapter debates the need for
managers to develop a deeper understanding of clinical matters and also looks
at the need to consider sectors of health care apart from acute inpatient work.
General managers will find DRGs useful as descriptors of case mix. With
costs attached, they can discuss the implications of changes in the level of
provision or style of treatment with doctors, treasurers and other pro-
fessionals. Methods of describing long term care patients and outpatients will
soon be available for use in considering the broader issues of balancing
appropriate care and efficient use of resources.

At present, DRGs offer the most complete and manageable classification
of inpatient case mix available to health service managers. Using readily
available information from the patient abstract, the groupings are easily
determined and, on analysis, provide insight into many of the issues that
managers should be addressing. Moreover, they offer a ‘portable’ vocabulary
within and across national boundaries. The message of this book is that while
improved systems will undoubtedly develop in due course, DRGs are
available now. Managers should be willing to examine the benefits they offer.
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INTRODUCTION

Robert B Fetter

In the last decade, national health care expenditures in most developed
countries in the world have increased faster than the rate of inflation and in
the United States now represent 10.5 per cent of the gross national product.
The largest single component is for hospital care, which has accounted for an
increasing share of total expenditures and has been a major contributor to the
relative growth of the health care portion of the GNP'. Information on factors
influencing hospital costs has therefore been critical to the management of
health care institutions.

Hospital output and cost functions have been theoretically and empirically
investigated in a variety of research settings*®. The major limitation of all
these studies is the method used to account for the multiproduct nature of
the hospital. While there is little agreement on the definition of these
products, there is a consensus that a hospital produces an extensive variety of
them and that differences in product-line play an important role in under-
standing cost variations among institutions and among patients within an
institution.

Diagnosis related groups (DRGs) are a system for describing the types of
patients discharged from acute care hospitals. The current version of the
groups contains 467 classes of patients, each defined in terms of one or
more of the following variables: principal diagnosis, surgical procedures,
additional diagnoses (comorbidities and complications), age, sex, and dis-
charge disposition. The groups were designed to be clinically coherent in the
sense that they are expected to evoke a set of clinical responses which result in
a similar pattern of resource use®. Hence, the profile of services ordered by a
physician is expected to be fairly similar for all patients treated in a given
DRG.

Since the US federal government began paying a fixed price per DRG for
providing services to Medicare patients in 1983, physicians and hospital
managers are well aware of the implementation of DRGs as a payment
mechanism. The original development of the groups, however, had nothing
to do with prospective payment. In fact, the initial development of a patient
classification scheme at Yale University began in the 1960s and was largely
motivated by the needs of two utilisation review programs that were
attempting to identify unusual cases with exceptionally long lengths of stay.

It appeared at the time that industrial control methods, commonly used by
manufacturing firms, could be applied provided that the products of the
hospital were identified. However, although product definition is often
straightforward for a manufacturing firm, it is not so apparent for hospitals.
One of the earliest attempts at defining the product of a hospital was that of
Codman'’, who defined the products of the Massachusetts General Hospital
in 1912 in terms of patients treated, students receiving medical instruction,
nurses graduated, medical and surgical papers published, and important ideas
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demonstrated. While the concept of the hospital product may not have
changed substantially since Codman’s time, there was clearly no consensus in
the late 1960s on a useful operative definition.

Defining the concept of the hospital product

Chase and Aquilano'' define a product as ‘the output from a productive
system offered for sale (in the case of a business) or otherwise made available
(in the case of a governmental or philanthropic organisation) to some
consumer’. In this context, the outputs of a hospital are the specific goods and
services it provides to patients. The specific set provided to each patient is a
‘product’ of the hospital.

The development of DRGs initially began, then, as an attempt to define
operationally the products of a hospital in terms of groups of patients
receiving similar sets of outputs or services (such as laboratory tests, x-rays,
nursing care). An approach was developed during this early research that was
to be used in all future versions. Briefly, it divided all principal diagnosis
codes into major diagnostic categories. These major categories were then
partitioned into subgroups based on the values of variables associated with
length of stay — the only utilisation measure available at that time. The
development of the scheme is described more fully in Chapter 2.

Under the current version of DRGs, all principal diagnosis codes are
condensed into twenty three major diagnostic categories (MDCs). The
category to which a particular diagnosis is assigned is a function of the organ
system it predominantly affects or the specialty which would typically provide
care. Each hospital discharge is assigned to one and only one MDC based on
its principal diagnosis code. In most MDCs, medical hospitalisations are then
partitioned into clinically coherent groups of principal diagnoses while
surgical hospitalisations are partitioned into groups of operating room
procedures, referred to as procedure categories. There is an established
hierarchy to these procedure categories based on intensity of resource use.
Hence, a discharge with multiple operating room procedures is assigned to
the most intensive category containing one of these procedures. Finally, both
medical and surgical discharges may be further partitioned on the basis of
age, the existence of substantial comorbidities and complications and
discharge status. Some procedure categories are also partitioned on the basis
of principal diagnosis (such as presence of malignancy). All these partitions
were made using variables that were highly associated with resource use.

Implications for hospital management

The implementation of the DRG based payment system in the US rep-
resented the most significant change in Medicare policy since the programme
began in 1965 and may have also created a profound change in the
management style of acute care hospitals. Specifically, DRG based payment
has encouraged administrators to view the utilisation and cost of hospital
services along product lines.

In the context of these product lines, various aspects of production and
operations management commonly employed by manufacturing firms —
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product selection and design, quality control, and cost accounting — can be
applied to hospitals for the purpose of increasing efficiency and quality of
care. For example, the set of products which constitutes the business of each
hospital can be used as the basis for a flexible budgeting and cost control
system'?. Each product is identified in terms of the treatment plan and set of
services expected to be delivered to the patient. A patient hospitalised for
acute appendicitis without peritonitis and without comorbidity problems
might be expected to consume 12 meals, four days of hotel services, 16 hours
of nursing care, 50 minutes of surgery, and so on. Each element would be
costed so as to produce in each service-providing department or cost center
the expected costs of this treatment. A budget would be an explosion of the
hospital’s forecasted mix of cases in terms of the components of each case
type (product) and their cost.

As actual patient load became known, variance analysis would reveal the
extent to which costs incurred in each cost center were above or below
expected values. Causes would then be assigned based on the type of
variance. In the hospital setting these sources of variance are changes in the
following:

Input prices (personnel, materials)

Volume (number of patients treated)

Case mix (types of patients treated)

Efficiency (usage of input factors)

Treatment pattern (variations in physician prescription of services)

Thus, the analysis addresses simultaneously the administrative concerns of
department managers and the clinical concerns of the providers. This will
allow for a constructive dialogue between management and clinician. On a
more global level, differences in practice and their cost can be compared
across hospitals, allowing for the first time an accurate assessment of the
reasons behind the widely divergent costs apparent in this sector. Fetter!? has
demonstrated the value of this approach in hospital service departments and
has constructed mechanisms for its implementation.

Implementation of the product line approach requires a new organisational
structure to the hospital’s medical and administrative staffs. Under the
traditional hierarchical structure of a hospital with administrators, assistant
administrators and so on, the implication is that by managing the various
departments (pharmacy, housekeeping, laboratory, radiology, and so forth)
one is managing the institution. This structure does not recognise the fact that
the ultimate product of the hospital is the complete set of services provided to
each patient on the orders of physicians, not clean linen, nutritional meals,
and appropriate medications.

The matrix structure, as described by Neuhauser'* for the hospital setting,
captures the concept of product line management in operational terms for the
hospital’s internal organisation (see Figure 1). The individual departments
are responsible for providing the necessary support services required in the
treatment of patients. The department heads oversee the conversion of inputs
(labour, materials, equipment) to outputs (laboratory tests, x-rays, hours of
nursing care). The physicians, on the other hand, are the product managers.
They are responsible for assembling a package of outputs which are
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Medical staff

Figure | Product line management within the hospital as a matrix organisation
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ultimately provided to patients. The formal involvement of physicians in
hospital administration and the identification of their responsibilities in
resource management using a generalised form of this model is also being
introduced in the health care systems of other countries. For example, a
similar approach is fundamental to the introduction of management budget-
ing in the UK health service.

Once the matrix has been developed, performance of the medical and
administrative staffs can be monitored in the delivery of patient care for the
defined product lines. Physicians are responsible for determining the mix of
the hospital’s resources necessary to diagnose and treat each type of patient.
Hence, they must be able to support any significant variances in the use of
resources against some defined standards for the same group of patients.
Those in charge of the laboratory, kitchen, blood bank, and so forth, are
responsible for the production, including quality control, of their respective
department’s services. As such they are accountable for the efficiency with
which specific services are provided.

Monitoring and accountability by product lines has become critical in the
US with a system of DRG based hospital payment. However even under
other systems it is clearly important for the financial viability of a hospital to

have accurate information pertaining to the costs of treating different types of
cases.
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Conclusion

Concern over the rising costs of medical care has resulted in increased
pressure on hospitals to control patient care costs through the adoption of
more efficient management techniques, such as those commonly employed by
manufacturing firms. The successful transfer of these methods to the hospital
sector requires a structure for examining utilisation of services and for
establishing standards and criteria for identifying areas which offer oppor-
tunities for improvement. The first step in providing this structure is to define
what the hospital is producing.

As currently constructed, the DRGs provide hospital administrators and
physicians with a powerful mechanism to understand and control hospital
costs. Specifically, total costs within an institution can be broken down not
only by type of patient (product) but also by service type (output). Control
systems can therefore be designed to monitor the patient care and treatment
process in a manner far more precisely and comprehensively than has been
previously possible.

The potential role of the DRGs in controlling hospital costs is clearly
apparent in the areas of case mix accounting and strategic planning. Changes
in product or diagnostic mix can be identified and planned for under this
system. The cost and revenue implications of actual or proposed changes in
diagnostic mix can be estimated. The implications of evolving or alternative
patterns of medical practice can be identified. It is felt that these implications
can be stated in terms which both physicians and administrators can
understand. The way physicians allocate resources, and the consequences of
that allocation process on the administrator’s concern with the finances of the
hospital, can now be explained in terms more meaningful to the physician
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than nursing costs per day or raw food costs per meal. Whether this will result
in a change in behaviour of either is another matter, but the main assertion is
that it can now be seen whether or not the increased information and
subsequent education changes behaviour.

Our existing departmental costing mechanisms do not permit the physician
to make the connection between the units of service department resources he
uses and the way he is treating certain patients, and, up until now, this
inability has too often been termed irresponsibility by those managing the
hospital. The product oriented approach of DRGs allows both administrators
and clinicians to ascertain the cost and quality implications of the various
treatment plans within an institution.
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1 CONCEPTS OF CASE MIX

Martin Bardsley

The process of distinguishing specific groups of patients, as embodied in the
definition and measurement of case mix, is not especially new. In one sense
the classification of patients into groups on the basis of diagnosis, aetiology,
pathology and so on are central to both the theory and practice of modern
medicine. What is relatively new is the practical application of these ideas of
case mix into routine health service management.

Such measures are an example of the increasing sophistication of the tools
available to aid decision making on health issues. In particular they address
the economic aspects of health care which are currently on the ascendent as
determinants in the policy making and management process. This chapter is
intended to describe the rationale behind measures of hospital case mix, with
particular reference to economic considerations. The aim being to place
DRGs as a measure of case mix in a wider perspective and to consider the
suitability and appropriateness of some selected alternative or additional
systems classification.

Defining hospital outputs

The development of case mix measures is just one part of the increasing
acknowledgement of the relationships between the types of care that can be
provided and the money available. The raison d’étre of health economics is
that society will not necessarily value health to the exclusion of everything
else. At a social level, health services do not have a blank cheque to cover any
costs incurred, and total expenditure on health care is limited by a complex
interaction of political, social and personal values. From within a health
service the emphasis is therefore on allocating what monies are available in
the way that will do most good. An acknowledgement of these financial
constraints in health service funding leads inevitably to attempts at measuring
the relative efficiency and effectiveness with which money is being spent. In
its widest sense, ‘efficiency’ can be seen as summarising the relative
relationship between some measure of output and the associated costs.
Whether this relationship is expressed as benefits per pound or pounds per
benefit, the idea is basically the same. The problem in the health service, or
more specifically the hospital, is to be able to specify precisely what the
relevant outputs are.

There appears to be no agreement either on a conceptual or merely
definitional level, among those who have most intensively studied the

economics of hospitals, on what the appropriate measures of output is or
should be.!

Hospital outputs have been variously defined — from the provision of services
to patients®, to improvements in health®. This diversity of approaches is a
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reflection of some important theoretical and practical problems in specifying
the nature of hospital output. The economic evaluation of efficiency requires,
for practical purposes, a rather undimensional view of what benefits have
been accrued and at what costs. Trying to find a measure that will be
consistently and unambiguously associated with a net benefit from all
perspectives, and at all levels, has proved impossible.

This diversity often leads to the acknowledgement of the multi-dimension-
ality of outputs® and the idea that any one measure may be capturing only part
of the overall benefits. In addition to the strains and accommodations at the
theoretical level, a number of compromises are made in practice. For
example, it is very often the extent and the nature of the information
available which leads to different specifications and formulations of a relevant
measure.

In the past, attempts to develop standardised reference groups for
economic analysis (that is, an appropriate specification of output) have split
into two camps. On one side the primary concern has been with the
quantification of patient health status, and health indicators, in an attempt to
develop aggregate measures, at the societal level, of the benefits of health
care technology; for example, the Quality Adjusted Life Year (QALY)’. The
other route to ‘output’ measurement for evaluating ‘efficiency’ has been more
pragmatic, and typically has compromised by using ‘intermediate outputs’ as
proxies for real patient benefits in an attempt to study cost variations and, by
implication, efficiency variations that exist in practice. Measurement of case
mix is part of this line of research. As the definition and measurement of case
mix improve it may well prove possible to unite these two lines of research.

Final or intermediate outputs?

An expression of hospital output in terms of the health benefits accruing to
individual patients is as yet some way ahead of the management information
tools available. Present mechanisms for reviewing hospital performance
against cost rely heavily on the use of intermediate measures of output.

Hospital care is often represented as a bundle of services given to the
patient on the recommendation of the doctor. The representation of hospital
efficiency or productivity is then based on the costs associated with the
production of a given unit of service (for example, an x-ray test or and
inpatient day), which can form the basis of comparative indicators of
performance. It is clear that such indicators only partially represent the
activities of the hospital as a whole, the ultimate objectives of the institution,
or the benefits accrued by the patient. These measures have been variously
described as intermediate outputs of the hospital (the terminology adopted by
Professor Fetter in the Introduction), intermediate inputs to medical care, or
throughputs.

Though the ability to produce comparative costs of patient days or costs per
discharge are a clear improvement on simply comparing aggregate hospital
costs, it is by no means the final word in measuring ‘efficiency’. Simple
comparative measures of hospital costs per case will not be realistic if they
ignore differences in the types of case treated. In order to overcome this, two
strategies have been advocated® and can be seen, albeit in the early stages, in
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the NHS. The first approach is to restrict the types of institution which can be
compared, effectively classifying hospitals into groups. The second approach
is to classify more directly according to the types of patient treated, using an
analysis of case mix.

Service mix

One of the important determinants of overall hospital costs will be the range
and volume of services offered, and much of the literature on hospital costs
has been concerned with the search for economies of scale. It is fairly clear
that in some areas a greater volume of services will correspond to lower
marginal costs and a more efficient use of initially capital-intensive facilities.
Therefore a comparison of costs which ignores the possibilities of these
economies would be inequitable. In addition, the range of services available
can be an important indicator of the types of treatment offered and the
quality of care. For example if certain sophisticated and expensive diagnostic
procedures are only available at certain specialist hospitals, is it reasonable to
compare diagnostic costs in these departments with other hospitals lacking
these facilities?

These are just two of the examples of the way in which a classification of
hospitals can be justified. There are many others, and the selection of
relevant criteria for hospital classification is itself a difficult process’. A
variety of measures have been used which try to standardise for known
diffegrences in the range of services offered or the frequency of certain types of
care®.

In the UK, an acknowledgement of these factors is shown in the
classification of hospital types and the grouping of hospitals on regional cost
returns, a recognition that comparisons between specialised high technology
teaching hospitals and small rural geriatric facilities may be something less
than wholly fair to either.

Case mix

The second approach to overcoming the obvious effects of differences in
service provision between hospitals has been to standardise for the type of
patient — the case mix. Here the unit of comparison for use in the efficiency
equation is a specific type of case. As such, this may well preclude the
necessity to distinguish some aspects of the service mix.

Although the specification of a particular type of patient, as embodied in
case mix, is still a long way from our ultimate health service output, it is an
important step beyond the measurement of input efficiency in patient-days or
costs per test. Implicit in the definition of patient types as the basis for
comparison, is the ability to compare not only the costliness of producing
individual service components of care, but the quantities and combinations of
these inputs in the treatment process.

Within the NHS an acknowledgement of case mix in hospital cost
accounting has been relatively limited. It is over twenty years since
Feldstein’s” original studies developed simple measures of case mix and
demonstrated the important cost implications. More recently, the develop-
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ment of specialty costing recognises the differences between the expected
costs for successful treatments in different areas of clinical medicine®.
Furthermore, the development of management/clinical budgeting will require
more precise information than the speciality, allowing a distinction of case
mix at the level of individual consultants'!.

However, the analysis of cost data at the specialty level, although a
requirement for the future, is still not routine practice. Beyond the specialty,
it is clear that there can be differences within the same specialty in the types of
cases treated with important cost implications.

The classification process

The definition and measurement of case mix revolves around the process of
classification which condenses the infinite variety of hospital patients into
appropriate groups. One of the advantages of this process is that it makes
certain forms of analysis practicable by reducing the number of groups that
have to be considered. This does not deny the uniqueness of the individual,
but rather facilitates complementary forms of an analysis at an aggregate level
which would not otherwise have been possible.

When faced with the activities of a hospital, it is fairly obvious that
individual patients are different in many ways — age, height, sex, shoe size,
style of pyjamas, for example. Every patient is a unique blend of physical,
mental and social characteristics. The aim of the case mix classification is to
pick out characteristics of patients that are deemed relevant to a particular
purpose. Patients are then split into groups on the basis of the selecting
characteristics. Any one group will contain patients with similar chosen
attributes, yet different from the members of other groups. The groups can
then be used on either a quantitative or qualitative basis to understand and
predict changes in the universe of hospital patients.

One of the important characteristics of this process is that the criteria
for classifying patients will be related to the ultimate application of the
system. A variety of different patient characteristics is available for classifica-
tion, ranging from iso-symptom groups based on a similarity of patient
symptoms on admission to iso-value groups with similar social valuations
of the care provided'?. A number of different classifications can be derived,
each suited to a particular purpose. To complicate matters further, a
classification may develop which is based on one or more similarities in
patient types.

An appropriate classification scheme can be used in a number of ways. At
one level it can provide a qualitative description of hospital case mix. In
another sense the standardisation provided by the classification can facilitate
comparisons between different institutions, for example the frequency of
cases or the average cost to treat a given group. More importantly, a vector of
case mix proportions can be combined into a simple scalar measure by
applying relative weights to each group. Thus the expected costs of treating a
given case mix can be represented as the sum of the number of cases in each
group multiplied by the expected treatment costs of each group. It then
becomes possible to condense the complexity of case types, in terms of
expected costs, into a single descriptive statistic.

~~~~~~~~~~~ P R R O s o oL
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Evaluating case mix classifications

Many different schemes of patient classifications have been proposed which
identify different aspects of the patient and/or treatment process, and are
applicable to a variety of purposes. There are no definitive criteria which say
whether one classification is a better description of case mix than another.
There is however a battery of yardsticks with which to consider the individual
merits of each scheme. Hornbrook'? identifies a variety of criteria for
evaluating the performance of a case mix measure. These are summarised in
Table 1.

Table 1 Hornbrook’s criteria for evaluating case mix classifications

1 Reliability Consistency, not susceptible to random errors.

2 Validity a) Content —representative and comprehensive
b) Predictive - ability to predict some hypothesised outcome
¢) Construct - ability to explain differences in a way that is
theoretically coherent

3 Sensitivity Discriminates between hospitals

4 Cost-effectiveness  Least cost method of measurement without significantly
compromising performance

5 Flexibility Can be used for a variety of purposes
6 Acceptability Measure is accepted by all users

For any one classification, or any one purpose, there tend to be trade-offs
between these different aspects of performance. For example, the more
sensitive a measure in its ability to discriminate between hospitals, the less
reliable it will tend to become. It is also the case that different criteria will
receive different weightings, and by different protagonists, in terms of their
contribution to the overall performance of a measure. Though some
comparative measures of alternative classifications do exist'> these are not
sufficiently comprehensive to favour unequivocally one measure against
another. If, instead of asking what are the characteristics of a good measure
of case mix, we consider why some measures are successful (in the biological
sense that they survive and multiply) then a different picture emerges.

In particular it would seem that the two most important elements in case
mix classifications are:

1 The extent to which the practical basis of the classification corresponds to
the sort of measure that is theoretically needed — that is, validity in its
widest sense.

2 The practicability of the scheme and, in particular, the extra costs of
acquiring the information itself.

Precisely how these two elements are judged, the trade-offs between the two
and the range of options considered, will be dependent on the perceived need
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to change the way of looking at case mix. In practical terms this means that
the evaluation of a case mix measure is not a technical exercise which can be
conducted in isolation from the surrounding issues. The advisability of any
one measure will be dependent on a choice between competing options. In
the first case this will be the option of changing to a new definition of case
mix, and then a consideration of relevant alternatives.

One of the most persuasive arguments in favour of a measure of case mix is
that it can provide descriptions where none was previously available.
Whatever the merits or de-merits of any one scheme, it will still be ‘better
than nothing’. If such systems of case mix can be implemented at little cost
then there appears to be little to lose, and possibly a great deal to gain. It is
interesting to observe that even the critics of DRG based reimbursement
acknowledge that there is a place for measures of case mix and that the
current scheme is not necessarily less equitable than fee for service.

Diagnostic classifications

Patient classifications based on diagnosis are perhaps the most well estab-
lished ways of differentiating between patient types. Diagnosis is seen to sit at
the centre of the medical decision making process, a synthesis of the patients’
symptoms/problems and a determinant of expected treatment. Standardised
classifications of diagnoses have been available for some time through the
offices of the World Health Organization ICD schemes'*. The classification is
broadly statistical in attempting to group together conditions which are
basically similar under one heading in the four digit diagnostic code. Though
typically associated with epidemiological and clinical uses, the system in
various guises has also been used to provide management information.

Despite their widespread popularity, diagnostic classifications are not
immune from criticism. They are said to contain examples of many diverse
conditions under one label, while in some areas have two codes for the same
disease. The ICD system has been criticised for failing to make the distinction
between health problems (symptoms, physical abnormalities and pathological
manifestations) and diseases.

Therefore a diagnosis should have information documenting four elements:
the cause of the problem, the location of the problem, the manifestations of
the problem and the severity of the problem. Unfortunately many of the
diagnostic labels traditionally used by the medical profession and many of
the dlisagnostic rubrics in the ICD coding systems, do not give these types of
data™.

However adequate ICD classifications are in categorising diseases there are a
number of other considerations which must be borne in mind when these
groups are used to study economic efficiency. For example, there is no exact
and inevitable relationship between the condition of the patient and the
diagnosis that results or the code that is entered on the discharge abstract.
Even if this variability is ignored, as almost inevitably it must be, it can be
debated as to whether we are interested in the patient’s condition rather than
the medical rationalisation of it — the health problem as opposed to the
disease. Though these possible objections to diagnostic coding appear to be
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rather abstract and unassailable it is important to bear them in mind when
such codes form the basis for most computer-based patient clinical data and
measures of case mix.

There are also a number of other areas in which a diagnostic classification
may not fully match up to the hypothesised measure desired. The most
pressing must be the lack of any indication of patient outcomes or the quality
of care. It is necessary when using diagnostic classifications to assume that
these factors are constant between patients and hospitals, or have no cost
implications. There are also a number of areas of hospital activity where
diagnosis is irrelevant, for example the provision of preventive services or
organ donors.

Despite these theoretical objections, diagnostic classifications have been
widely and usefully used to determine relative efficiencies. Their applicability
as routine measures of case mix has been superseded in recent years by others
for more practical reasons. In particular, diagnostic codes have not proved
good at predicting resource variations due to the mix of patient types, and the
number of groups (several thousand ignoring age and sex distinctions) makes
them too unwieldy for many management information applications. In order
to derive comprehensive descriptions of case types it is often necessary to
collapse the classification to the 3-digit level, and even then the list of
diagnoses needed to describe one area of clinical workload can be uncomfort-
ably long. In a quantitative sense, diagnostic groupings have been used to
account for case mix; for example, the UK performance indicators standard-
ise relative length of stay using a combination of 3-digit ICD code, age and
sex divisions. Though computers make such analysis possible for large
numbers of individual cells, the small number of cases in each cell make
comparisons difficult and statistically unstable (see Chapter 8).

Iso-resource groups

The recent advance of case mix into hospital management owes much to the
use of DRGs as an iso-resource group. The terminology in these cases may be
a little confusing. Iso-resource groups are not defined on the basis of expected
resource use (that would mean a system classifying patients as £100 per case
or £200 per case) but on the ability to discriminate between costs of
treatment. Thus one group could be described more accurately as being iso-
age within diagnosis, and coincidentally iso-resource. With these types of
classification, the rationale is to identify variables which explain variations in
cost. The variables embodied in the classification system can then be used to
assess the cost implications of differences in case mix for individual hospitals.

A number of different iso-resource classifications have been proposed. One
approach developed by the Commission on Professional and Hospital
Activities (CPHA)'® uses diagnostic codings in a system of 398 groups. Codes
were grouped in a manner that was medically similar and contained patients
with similar lengths of stay, as Judged by panels of physicians. The groups
were then broken down into five age-categories, the presence and absence of
co-morbidities, and whether or not an operation was performed. The result
was a classification containing 7,960 potential cells which for practical
purposes is rather a lot.
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As an alternative, the developers of the DRG classification placed an
important emphasis on the practicability of the resulting groups, both in
explaining resource differences due to case mix and in their potential use for
routine management information'’. Thus, DRG definitions were derived by
using a statistical algorithm to maximise reductions in resource variation. This
was constrained by the required elements of ‘medical meaningfulness’, a
parsimony in the number of groups formed, and the requirement for routinely
available computer abstract data (see Chapter 2). The result was a classifica-
tion on a number of variables selected through their ability to predict
variations in resource use. Perhaps the greatest asset of DRGs is their ability
to use data immediately available on computer.

When considering the financial management of hospitals, an iso-resource
classification which is technically efficient at teasing out cost differences due
to case mix is most appropriate. In order to achieve satisfactory explanations
of resource variance and medical meaningfulness, the DRG classification
scheme includes some treatment-related variables, in particular the type of
surgery performed. The resulting descriptions are therefore slightly further
away than diagnostic codes from direct representations of the patient, it being
assumed, for example, that the surgery performed was necessary.

When reimbursement takes a relatively passive role in hospital manage-
ment, such a scheme is clearly attractive as a way of determining acceptable
incurred costs (a judgment encoded into the DRG reimbursement rate). For
other purposes, it is important to be aware of the discrepancies that may
occur between the description of the hospital product, as embodied in the
DRG, and the wider objectives of either the institution or the health care
system. Thus the use of DRGs requires that aspects of the quality of patient
care and outcomes are constant when making comparisons. This does not
negate the value of DRGs; it is rather a second order problem that may follow
an appreciation of case mix, and the classification itself may well provide the
means to study the sort of cost/quality trade-offs that are currently implicit in
the system.

A more precise specification of the relationship between, say, a DRG
treated and the wider social benefits may also be important when determining
normative costs for DRGs. An average cost for a DRG would unfairly
penalise those hospitals which, through no fault of their own, had high input
prices. Thus Medicare reimbursement in the US adjusts for local area wage
differences. However it has been argued that other factors can affect the
relative costliness of a hospital; for example the need to have specialised
facilities on stand-by. It may be that an additional classification of hospitals is
also required'®. The problem here is to determine precisely what treatments
should be done, where, and who should pay.

The severity debate

The application of DRGs in Medicare reimbursement has evoked some
criticisms. One of the most consistent has been that DRGs fail to account for
more severely ill patients. Thus a number of different schemes have been
proposed as alternatives to, or improvements on, current DRG based
reimbursement. Some are described below.
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The debate on severity can be seen as representing just one of the areas in
which the hospital product, as defined, say, by the DRG, does not match up
to a desired goal in terms of true hospital outputs. With the system of
reimbursement as it is, criticisms have therefore tended to concentrate on
within-DRG differences in the state of the patient on admission rather than
problems due to outcomes or quality. In particular, it is felt that inner city and
teaching hospitals will be unfairly penalised by DRG reimbursement since
they admit cases which are more severe than average and require correspond-
ingly more resources to treat effectively.

A severity measure must be defined in such a way that it is independent of
any single institution or clinician. This means that the definition must be a
clear and unambiguous description of the patient on admission. To be
relevant to financing arrangements, the severity level must be associated with
higher costs of treatment and must be unequally distributed between
hospitals. The need to deal with variations in severity would arise when one
hospital received more than its fair share of ‘severely ill’ patients who were
associated with higher treatment costs in order to achieve successful
outcomes. If these conditions can be considered to be met satisfactorily, then
the advisability of any routine measure of severity will revolve around the
practicability of the scheme and, more specifically, the cost involved in
collecting any additional data that may be required.

The traditional idea of severity is drawn from a specifically clinical view of a
patient which may not be associated with differences in resource use and may
ignore non-clinical aspects of the patient which necessitate higher costs. For
example, a patient who receives routine surgery on the arm but who has no
legs, is clinically identical to other patients yet, in practice, will require more
nursing support.

If a strictly clinical view of necessary adjustments to DRGs is abandoned,
then the delineation between the condition of the patient on admission and
the appreciation of the quality of care during the stay can become increasingly
blurred. To specify what patient variables present on admission are ‘accept-
able reasons’ for increased resource use may require some very specific
Judgments about the sort of care that must be provided, as a minimal rule,
and to what type of patient. It can be questioned therefore whether we wish
to measure severity in the clinical sense at all, but rather are concerned with a
more complex phenomenon.

The Patient Severity Index (PSI)

The PSI measure developed originally by Horn in Johns Hopkins has
undergone a number of changes which make successive versions of the
scheme more practicable as routine information systems'®.

The original scheme rates patients on seven variables: stages of principal
diagnosis, co-morbidities, complications, dependancy, residual response to
therapy, rate of response to therapy, and performance of non-operating room
procedures. Each variable was rated on a scale of 1-4 corresponding to four
problems; either none, mild, severe, or catastrophic. From this matrix a
single score on a scale of 1-4 is obtained by a process of ‘implicit integration’.
Critics of the system were unhappy with this process, which failed to make the
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rule for aggregating a score clear. However, Horn has demonstrated a degree
of consistency between raters after training?®. In general, the PSI overcomes
the criticism of subjectivity through its ability to pick out, fairly consistently,
the obviously unusual and probably more severely ill patients. The scheme is
extremely good at identifying differences in resource use, as denoted by the
very large reductions in variance obtained within a DRG. Part of this success
may be due to the way the score can identify cases which are considered
outliers in the DRG scheme.

Nevertheless it is clear that the PSI still performs well on trimmed data. The
main barriers to the more widespread use of the scheme are possible theoretical
problems in its definition and measurement of severity, and the costs of collect-
ing the relevant information. There must be some questions about the ability of
ratersbased in one hospital to evaluate the extent to which a patient’s response to
therapy is unduly poor compared with the national norm. Moreover, a poor
response to therapy may be a reflection of either iatrogenic disease or
deficiencies in the technical aspects of the quality of care. The development of
PSI as a proposed sixth digit extension to ICD-9-CM, has involved more
explicit criteria on how patients should be classified. These developments
make the scheme more attractive in that the relevant criteria governing the
scoring system are made explicit, and the encoding of severity at the same
time as the diagnosis on the discharge abstract may reduce the costs.

Disease staging

The development and application of disease staging as a possible indication of
severity has been championed by Gonnella and Systemetrics Incorporated®'.
The basic idea behind disease staging was originally developed in oncology,
where the development of different types of cancer can be seen to progress
along a distinct path which consists of four clearly defined stages.

Stage I: Conditions with no complications or problems with minimal severity

Stage II: Problems limited to an organ or system; significantly increased risk
of complications

Stage III: Multiple sight involvements; generalised systemic involvement;
poor prognosis

Stage IV: Death.

This approach has been used to identify successive stages for over 400
different types of diseases corresponding to a wide range of acute inpatient
admissions. The criteria for each stage are specific to individual diseases and
are defined by an identification of aetiology, a relevant organ, pathophysiolo-
gy and the severity of a condition. The identification of each stage was
originally based on specific clinical criteria developed by a panel of medical
experts. Within any one major stage a number of different substages were
identified which

... should place the patient at a significantly higher risk of morbidity and/or
mortality than the previous substage and should be clinically differentiable
from other substages?.
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Having obtained a consensus among clinicians, these criteria could then be
coded according to relevant diagnostic coding schemes. Though some loss of
specificity occurred it was possible to translate, for the most part, the staging
criteria into individual diagnostic codes which could be used to identify the
stage of a disease from the information available on routine computer
discharge abstracts. The stage of a disease is therefore not simply determined
by the presence or absence of a specific diagnosis, but by all the diagnoses
available and possible interactions that can occur between different con-
ditions.

The results of computer-based staging have been compared to those
derived manually in reabstracting studies. From a sample of 2,500 medical
records, 77 per cent showed the computer and manual stages to be in
agreement. Mismatches were due to either a lack of specificity in the ICD-9-
CM coding systems, or a failure to record complications or laboratory findings
on the discharge abstract, even though the information was available on the
medical records. The resulting groups have been found to explain some
variation in resource use® and give some prediction of patient outcomes,
more specifically the risk of death.

However it is generally accepted that staging is not as good a predictor of
resource use as DRGs or Horn’s PSI'®, and the structure of the classification
is more complex than either. The distinction of diseases required for
staging does not coincide with those found in the DRGs, making it an uneasy
partner as an additional amendment to the present DRG reimbursement
systems.

As a classification, staging, like DRGs, must suffer from the disadvantages
of using diagnostic coding schemes; however, it is particularly sensitive to
errors of omission or commission in diagnoses. Nonetheless, as Gonnella
himself points out:

. while the shortcomings of the coding systems and discharge abstract
process are well known, the reality is that most current health services
research, reimbursement approaches and other areas dependent on case
mix measures are performed using automated discharge abstract data
bases.

It is also clear that a stage of disease determined on discharge may not
necessarily identify the condition of the patient on admission. If poor quality
care has meant that the disease has spread unnecessarily, a different stage will
be assigned and presumably a higher level of reimbursement recommended.

Patient Management Categories (PMCs)

An alternative approach to developing an iso-resource classification was used
by Young. In this case patient categories were defined by a panel of
appropriately qualified clinicians. Each category was based on a consideration
of both the form and extent of a disease as well as a recognition of the reason
the patient was admitted to the hospital. In addition to developing the basic
classification, the clinicians were asked to specify the components of
treatment and diagnosis that a typical patient would expect to receive. Thus
the variety of resources for each category could be represented by a path




xx ?‘f’m“*‘*‘ﬂ'&‘s‘f"r-%*:-‘i‘c‘f‘d‘mvc%'si‘i‘:‘i’bm’fﬁﬁm&%«rrﬂwa%,ﬁ*“ﬂ"ﬁ"ﬂ““"é‘*‘-" S N

G

24/ DRGs in perspective

through these individual components — a patient management path
(PMP). The relative costliness of each component of care could then be
calculated

... to provide a basis for a relative value scale based on actual hospital costs
(as opposed to charges or charge adjusted costs) of services required (as
opposed to services rendered).?

As with staging, the demands for a classification which can be driven by
routinely available abstract data meant that group definitions based on
diagnostic and procedure codes were later developed which lost information
on the reason for admission. The advantage of defining groups on an a priori
clinical view is said to be their potential to be more specific about diagnoses
indicating greater severity or economically relevant comorbidities. The
operational definition of the categories therefore uses all the diagnostic
information that is available. Young stresses the clinicians’ view of severity
within specific disease areas rather than as a generic concept that can be
applied across all patient types. The success of any scheme based on
combinations of diagnostic codes will depend on the extent to which the
limited information provided is sufficient to make often very subtle distinc-
tions between patients.

MEDISGRPS

The Medical Illness Severity Grouping System (MEDISGRPS) was de-
veloped by MediQual Systems and has been used to date in a limited number
of hospitals**. The system identifies five severity groups determined according
to specific ‘key clinical findings’ (KCFs). These may be the results of
laboratory, radiological, pathological or physical examinations of the patient
and recorded in medical notes. Each KCF is scored, according to explicit
criteria, on a scale of zero for a ‘normal’ finding, to four when the observation
is unusual and indicates a more severely ill patient. A patient is then scored
on the basis of the most extreme KCF with some modifications if a group of
KCFs with similar values occurs.

It is intended that the score be applied to patients within the first four days
of admission to hospital and recalculated after ten days if necessary. By using
the severity score within a classification of reasons for admission to the
hospital, it is possible to judge not only the relative levels of resource use
during the stay but also the quality of care that results.

Once again the clinical specificity required for this type of scheme means
that data collection is potentially an expensive business. The other main
questions must be over the reproducibility of the judgments initially built into
the scoring system when the scheme is used in a wider range of hospitals.

APACHE

The Acute Physiology and Chronic Health Evaluation (APACHE) system
was originally developed® in order to study patients admitted to intensive
care units. The proponents of the scheme have recently advocated its use as a
. severity adjustment across the whole range of inpatient care®®. The APACHE




LA bl

| ssirsmreiai s 2 og i 0

Concepts of case mix/25

score was developed through the screening of a selection of clinical variables
for their ability to predict resource use and patient outcomes (death). The
first APACHE scheme identified 33 clinically relevant patient variables
recorded on admission to ICU which could be converted into a single score by
a weighting system. The selection of variables, and their weighting and
scoring, was based on the consensus view of a panel of clinicians. This scheme
was later pared down to only twelve physiological variables, listed in Table 2.
It includes age and an assessment of chronic health status in the APACHE II
system. By scoring each variable on a predetermined scale according to the
status of the patient on admission to the hospital, a single score representing a
measure of severity can be derived.

Table 2 APACHE II severity of disease classification

Temperature
Mean arterial pressure
Heart rate
Respiratory rate
Oxygenation Acute physiology score
Arterial pH Score up to +/— 4 points on each
Serum sodium variable

:Serum potassium
Serum creatinine
Haematocrit
White blood count
Glasgow coma score

Age Score 0 to 6 points

Qrgan msufhc1ency or Chronic health evaluation
immuno-compromised state Score 0 t0 5 points

prior to admission p

One of the obvious problems with this system is the level of detail recorded on
cach patient. Though computerisation of the monitoring of vital signs is
increasing, there are not many hospitals which can claim to record this
information on computer on a routine basis. When the system is advocated,
not just for ICU patients but for all admissions, it must be questioned whether
the information is collected at all. It remains to be seen how such a system
would cope with incomplete data from some institutions and whether a
workable scheme could be developed.

In general it is to be hoped that the variables chosen could be recorded
fairly unambiguously in different institutions. The systems ability to evaluate
the cases on admission is important to differentiate poor quality care from the
more severely ill patient. A possible reservation about this approach is its
dependence on detailed quantifiable variables. Though these variables lend
themselves to reproducibility between hospitals, it may be that their selection
as the basis for the score, over aspects of the patient which provide valid
descriptions yet are less easily quantifiable, may limit the potential of the
scheme.
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Conclusions

A variety of case mix measures can be developed for a variety of purposes.
The success of any one can be judged by considering the extent to which it will
provide a measure that is theoretically relevant as well as being practical.
DRGs as a measure of case mix have been presented as a measure of hospital
‘throughput’ which is superior to earlier indicators when studying the
economic consequences of hospital care. The descriptions that DRGs provide
do however fall some way short of an ultimate classification of hospital or
health service output. The complexity of institutional objectives and the
diversity of personal and social values cannot be easily condensed into simple
uni-dimensional scales.
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2 THE DEVELOPMENT OF DIAGNOSIS
RELATED GROUPS

Dr Laurence F McMahon

Introduction

The development of diagnosis related groups must be viewed in the context of
the United States hospital industry. While a formal review of the US hospital
system is beyond the scope of the current discussion, a brief overview is
necessary to appreciate the genesis of DRGs.

The hospital industry in the United States is relatively modern.! At the turn
of the century there were only a handful of hospitals in the major American
cities. These adopted their organisational structure from the British system
and served the poor.? The affluent and middle class were treated at home.
These early hospitals were financed by voluntary donations, not public funds
or patient charges®. Around this time, the development of cities and advances
in medical practice made the hospital more attractive to the American
worker. The number of hospitals grew. A key feature of this growth was the
hospital’s identification with a geographic region of the city and/or with a
particular subset of the city’s population (that is, Catholic, Jewish and the
like)*. Each institution had its own particular constituency and looked to the
needs of that constituency when developing care programmes. This frag-
mented nature of the hospital industry is a key feature of the system today.

With the growth of the hospital system, the earlier methods used to support
patient care, that is charity and some municipal support, were found to be
inadequate. In the early 1900s patients began to be charged for hospital care.
The system of charity plus increased direct patient charges was sufficient to
support middle class and poor patients in voluntary hospitals from the turn of
the century until the late 1920s. Hospitals then began to face rising losses,
largely from the inability of patients to pay for their care. A new system was
introduced, that of third party payment.

In 1929, Baylor University Hospital in Dallas, Texas, agreed to provide
school teachers with up to 21 days of hospital care per year for six dollars per
person®. This early system of third party payment developed into the non-
governmental hospital insurance plans. Most employed persons’ hospital care
is paid through these plans, usually on a pre-negotiated percentage of the
hospital’s charges.

It was not until 1965 that the federal government moved into health care
insurance and introduced Medicare, a federal programme to pay for the
health care of those aged 65 and over, and Medicaid, a joint federal and state
programme to pay for the health care of the poor. By this time US hospitals
had grown into a multi-billion dollar a year industry. Payment for hospital
care came from several sources and each major payer charged a different rate
for the same service. Commercial insurance companies and self-paying
patients were charged substantially more for the same service. Additionally,
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if hospitals had costs that could not be recovered (bad debts), these were also
shifted to the commercial insurance and self-paying patients. In a word, the
hospital system that evolved in the US was fragmented, with separate
institutions and a host of separate third party payers.

Development of diagnosis related groups (DRGs)

Against this backdrop, research in the 1970s began to focus on the nature of
the hospital industry. Because of the independent hospitals, payers and
physicians, a key research goal was to identify similarities and explain
differences between hospitals. The focus of this analysis was on the resources
expended, which had grown rapidly after the adoption of the federal
insurance programmes® and with the inflationary sixties and seventies.

It soon became clear that resource use was closely linked with a hospital’s
case mix. Lee and Wallace in a 1972 paper’ noted:

The importance of case mix — the flows of different types of cases through a
hospital — for determining hospital production costs has been widely
recognised. Case mix is a more meaningful measure of hospital output than
aggregate days; and more fruitful analysis of hospital production costs
should result from taking differences in case mix into account.

A number of studies in the early and mid 1970s examined the effect of case
mix in explaining hospital resource use ® % '°. A principal problem with the
emerging case mix analysis was the lack of an agreed standard for a ‘case’, and
the inability of early case mix measures to account adequately for the clinical
differences in the cases.

An interdisciplinary research group at Yale University led by Robert Fetter
from the Department of Administrative Sciences (later the School of
Organisation and Management), and John Thompson from the Department
of Epidemiology and Public Health of the School of Medicine, began in the
late 1960s to look at hospital management, planning, utilisation review, and
the like. Although each research topic was unique, they all raised the same
fundamental issue. To study hospital management, planning and utilisation,
one needed a focus — patient care. The business of hospitals was patient care,
so any study involving hospitals needed a patient care orientation. It was also
clear that care differed as a function of patient attributes, such as age and sex,
and different states of disease. Therefore, if one was to address the above
research questions, an explicit definition of the different types of patient care
was needed.

As a first attempt to segregate patients into unique groups, existing
hospital-based patient classification systems were evaluated. One potential
classification system was to segregate patients solely on the basis of their
principal diagnosis coded in the International Classification of Disease (ICD)
system'!. This approach was felt to be too simplistic. Important patient
attributes such as age were ignored, as was the interaction of the principal
diagnosis with other diagnoses, such as diabetes and pneumonia, or with
surgery, for example diabetes and amputation. In addition, the classification
of patients into groups based on their principal diagnosis created so many
groups that the system would have been unworkable.
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Another system evaluated had been developed by the Professional Activity
Study (PAS)'?. This classification was based upon the principal diagnosis, the
presence or absence of additional diagnoses, the presence or absence of any
procedure, and five age categories (0-19, 20-34, 35-49, 50-64, 65+ years).
The PAS system presented many of the same problems as the ICD. It failed
to distinguish among secondary diagnoses, causing patients with diabetes and
pneumonia and diabetes and hypertension to fall into the same group. The
problem also occurred with surgical procedures, and a patient with diabetes
and a toe amputation and one with diabetes and an abdominal aortic
aneurysm repair found themselves in the same group. The use of five
arbitrary age divisions resulted in 7,000 groups, most of questionable utility.
PAS was an improvement over the simple use of the principal diagnosis as a
method of classification, but it was clinically inadequate and, because of the
large number of groups, administratively cumbersome.

It became clear that to define unique types of hospital-based patient care a
new classification system would be required to meet four principal objectives:

1 It must be interpretable medically, with subclasses of patients from
homogeneous diagnostic categories. That is, when the patient classes are
described to physicians, they should be able to identify a particular patient
management process for them.

2 Individual classes should be defined on variables that are commonly
available on hospital abstracts and are relevant to output utilisation,
pertaining to either the condition of the patient or the treatment process.

3 There must be a manageable number of classes, preferably in the hundreds
instead of thousands, that are mutually exclusive and exhaustive. That is,
they must cover the entire range of possible disease conditions in the acute-
care setting, without overlap.

4 The classes should contain patients with similar expected measures of
output utilisation.!?

Using these guidelines, it was expected that the patients within a given patient
care class or group would use similar hospital resources (iso-resource) and
their aggregation in a group would make sense medically to physicians
(medically meaningful). The requirement of using only available abstracted
data was necessary if the grouping system was to be useful in a wide variety of
institutions, for management, or for agencies to assist in health planning.
Finally, the attempt to limit the number of groups was felt to be necessary to
ensure a manageable system. Thus, the goal was to develop a manageable
number of medically meaningful iso-resource groups that could be used for
hospital management, planning, utilisation review and the like.

Creating the DRGs

In order to define a grouping of patients that was medically meaningful, the
medical characteristics of the patients in the group had to be available for
physicians to evaluate. To develop iso-resource groups, the resources utilised
during a hospitalisation needed to be aggregated. These two requirements
dictated a unique interaction between statistical analysis, for resource
partitioning, and medical review to ensure that the medical characteristics of
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the patients were similar. This two step process was necessary to ensure that
resource partitioning and clinical partitioning did not overwhelm each other.
For example, patients who have a hernia repair may use the same amount of a
hospital’s resources as those who have a cataract removed, yet grouping their
records together does not make sense clinically. Similarly, a 50 year old
patient with an ulcer and a haematocrit reading of 40 per cent is not very
different clinically from a 40 year old patient with a haematocrit of 30 per
cent, yet the resources utilised are likely to be quite different.

Assuring this balance between the iso-resource goal and the clinical
coherence goal proved to be most challenging. It was initially decided to use
length of stay (LOS) as the hospital resource measure, given its presence in all
hospital data bases and the fact that it had the same meaning in all hospitals.
Early attempts to partition hospital resource data into iso-resource groups
used a statistical approach, the Automatic Interaction Detector (AID)
developed by Sonquist and Morgan'*.

Because of the necessity for rapid evaluation of the resources consumed by
group members and their clinical characteristics, it became clear that an
interactive statistical system capable of rapidly displaying clinical information
would be required. A new statistical system called AUTOGRP (Autogroup)
was developed for this task'®. Its key features include:

1 A partitioning algorithm similar to the AID which suggests groupings of an
independent variable (for example, age) based on its ability to partition the
dependent variable (in this case LOS).

2 A rapid display capability of both the statistical and clinical parameters of
the proposed groups.

Using this system physicians could evaluate, for example, which of a
selection of independent variables (age, secondary diagnosis, sex and the
like) best segregates statistically non-surgical patients who have diabetes.
After reviewing the statistical results of the groupings for each of the
independent variables, the clinical characteristics of the proposed groups
could then be reviewed. In this way, both the statistical and clinical
characteristics of possible groups, based upon the various independent
variables, could be evaluated efficiently.

Early DRGs

Following the development of an interactive statistical system capable of
integrating statistical and clinical analysis, the early development of patient
grouping began. In the early 1970s a key concern was, as today, the rising cost
of hospital care and its control. At this time it was felt that costs could be
lowered through the review of both unnecessary hospital days and services.
This process of utilisation review received a major emphasis nationally under
the Professional Standards Review Organisation (PSRO) programme *¢. The
advent of the PSRO programme provided an early stimulus to work on
DRGs.

With the development of AUTOGRP, work on the definition of groups
began using data from individual hospitals. This hospital-specific phase of
group development was spurred on by each hospital’s desire to obtain a more
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accurate sampling framework with which to conduct utilisation review. It was
felt that creating groups of similar patients would improve the hospital’s
ability to highlight cases whose resource use deviated from the expected, and
were more likely therefore to have problems with the appropriate utilisation
of hospital resources'’.

The development of DRGs moved ahead rapidly in the 1970s. The concept
of defining groups of similar patients for purposes of utilisation review and
management raised the prospect of the same groups being used as a template
for payment’’. A major project was undertaken to develop a new set of
patient groups specifically for the purpose of third party hospital payment. It
was undertaken by the Yale research group in conjunction with the federal
government’s Social Security Administration (the agency which then oversaw
the federal health care programmes) and the State of New Jersey’s Depart-
ment of Health'®.

The process of group definition required the close cooperation of health
service researchers and physicians who adopted a twofold goal:

to form groups of patients which displayed the least variance in resource
use (LOS) while,
creating groups that were medically coherent.

This joint analysis resulted in the creation of 383 groups which became known
as diagnosis related groups because the first partition into major diagnostic
categories (MDCs) was on the basis of the principal diagnosis. Details of this
383 grouping process were published in a supplement to Medical Care®>.

The 383 group version of DRGs was used to construct a hospital payment
system for the State of New Jersey under a cooperative agreement between
the state and the federal government. This system was the first large scale
attempt in the US at prospectively paying for hospital care on the basis of the
hospital’s case mix!®.

Development of the new DRGs

In the late 1970s it became clear that there were significant structural
problems with the 383 set of DRGs. At the same time, there was growing
interest in expanding the New Jersey DRG based hospital payment experi-
ment and the new International Classification of Diseases, 9th Revision,
Clinical Modification (ICD-9-CM) was released. If the New Jersey experi-
ment was to expand, a more representative database was needed upon which
to construct DRGs utilising the new ICD-9-CM dataset. With experience
gained from the construction of the first set of DRGs and taking account of
the problems identified by critics of the system, the construction of a new set
began in 1979 with the support of the Health Care Financing Administration
(HCFA), the governmental agency which assumed authority for all federally
supported health programmes®’.

A principal goal of the revision was to improve the clinical coherence of the
groups by using a nationally representative database. A national stratified
sample of 1.4 million records chosen from 325 hospitals selected for their
quality coding was assembled for the DRG revision. Because of concern
about the clinical coherence of the resulting groups, it was decided, in
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consultation with physicians, to partition the data into organ system based
groups. Using this approach, the ICD-9-CM system was reclassified into
organ systems based on sequences of codes; in this way major diagnostic
categories (MDCs) were defined.

Rather than include both individual diseases and organ systems, as had
happened in the 383 set of DRGs, the MDCs were defined on organ systems
to which physicians’ practice largely conformed. Thus, the 383 set MDC
called diabetes, was now included in MDC 10: endocrine, nutritional, and
metabolic disease and disorders. By assigning most patients initially into
organ system based categories, the number of MDCs dropped from 83 to 23.
The next partition of the data, again clinically based, was to segregate
patients into those who had surgery and those who did not. In response to
criticisms of the 383 set, surgery was specifically limited to procedures
typically performed in an operating room. Before any statistical analysis of
the data had been carried out, 44 groups were formed (two MDCs do not
contain surgical groups, see Appendix 1)3L.

After dividing the cases first into the MDCs and then into either surgical or
non surgical groups, the AUTOGRP-aided partitioning of the data began in
conjunction with panels representing every medical and surgical specialty. To
provide a measure of uniformity across the MDCs it was decided to segregate
all surgical cases according to the type of surgery performed, and all medical
cases on their principal diagnosis. Additionally, all surgical procedures on
each discharge abstract were reordered into a hierarchy of resource consump-
tion, making their actual order on the record abstract irrelevant. This initial
partitioning was supported by the clinical panels as being clinically logical.

Additional variables were then evaluated to assess their statistical and
clinical influence on resource use (LOS). As might be expected the specific
clinical variables found to influence resource use varied from MDC to MDC.
Depending on the MDC, diagnostic groups (corresponding to medical
hospitalisations) and procedure categories (corresponding to surgical hos-
pitalisations) may be further partitioned on the basis of age, the existence of
specific comorbidities and complications, and, in a few cases, discharge status
(that is, death). Some procedure categories are also partitioned on the basis
of principal diagnosis.

A compound variable, age > 69 and/or CC, is used extensively throughout
the system. This is a dichotomous (2 level) variable which takes on the value
‘yes’ if age > 69 and/or there are substantial comorbidities or complications;
otherwise, ‘no’. Analysis of actual data found that this age/CC partition
affected patient care resource utilisation to a significant degree. This empiric
data therefore supplanted the more traditional > 64 year old partition that
served as the basis of former reimbursement policies. Substantial complica-
tions and comorbidities are defined as those specific additional conditions
which, in the judgment of the clinicians constructing the system, would
increase the length of stay for 75 per cent of the patients by at least one day.
The definition of a specific set of diagnoses that elevate a patient into a CC
group was motivated by the criticism of the earlier 383 set of DRGs in which
any additional diagnosis could increase a patient’s group assignment. Thus,
while essential hypertension would elevate a patient into a comorbidity or
complication group in the 383 set of DRGs, it does not in the new set.
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The most significant changes in the new DRG system result from:

1 The redefinition of the major diagnostic categories in terms of organ
systems.

2 The restriction of surgical categories only to operating room procedures
related to the principal diagnoses in their respective MDCs.

3 The definition of significant comorbidities and complications that are
specific and based (as is the entire DRG system) on physician review.

4 The reordering of surgical procedures into a hierarchy based on their
resource consumption prior to AUTOGRP partitioning.

This new version resulted in a total of 467 groups.

Example of a DRG partition; MDC 12: disease and disorders of
the male reproductive system

Reviewing an example of the partitioning of a major diagnostic category will
highlight the process undertaken in the definition of the new set of DRGs.
The development of DRGs in this example will follow the general form
illustrated in Figure 2. The first step was to define the major diagnostic
category. In this example the MDC consists of all principal diagnoses related
to disease and disorders of the male reproductive system?!. The patients’
records are then divided into two groups, those having a surgical procedure
normally performed in an operating room (surgical patients), and those who
did not (medical patients). In the third step, surgical procedures were
reordered into a resource-based hierarchy making the order in which they
actually appear on the abstract irrelevant. In the subsequent analysis, the
most resource intensive surgical procedure on the abstract determines into
which DRG a surgical patient is placed.

The results of this three-step partitioning are listed graphically in order of
resource intensiveness. In this example, surgical procedures range in intensity
from major pelvic procedures to circumcision (see Figure 3). The final
surgical category, other OR procedures, refers to a group of procedures
performed on patients who have diagnoses related to disease and disorders of
the male reproductive system which, on an individual basis, occur infrequent-
ly. A residual category for all surgical procedures not conforming to the
principal diagnosis are assigned to group 468; for example a urinary retention
principal diagnosis with a toe amputation procedure. Records assigned to
group 468 require individual analysis.

In a similar manner, non surgical patients are stratified in order of
decreasing resource use based upon their principal diagnosis. This ranges
from malignancy at one extreme to sterilisation at the other. As in the surgical
example, a residual group of diagnoses labelled ‘other diagnosis’, is listed as
the final DRG (352) in this MDC. Note that sterilisation of males is listed in
the non surgical category. This is consistent with the stipulation that a surgical
procedure must customarily be performed in an operating room. In the US,
male sterilisation is often performed in the physician’s office.

The fourth and final step attempts to identify additional independent
variables that define iso-resource groups and are clinically sensible. As might
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Figure 2 Steps in the definition of the new ICD-9-CM diagnosis related groups

Step 1: Partition into Major Diagnostic Categories (MDC) based on principal
diagnosis. MDCs based on organ system specific groups of diagnoses to which
clinical practice largely conforms.

Step 2: Separation of each MDC into surgical groups (defined as patients having a
procedure customarily performed in an operating room), and non-surgical
groups.

Step 3: Surgical groups — surgical procedures first arranged into a hierarchy based
upon the most resource intensive procedure performed during the hospitalisa-
tion then partitioned on the basis of the type of surgical procedure.
Non-surgical groups — partitioned on the basis of the principal diagnosis.

Step 4: Within each surgical group and non-surgical group, additional partitioning is
based on review of statistical analysis using AUTOGRP, and physician review
of the clinical characteristics of proposed further partitioning.

, Final
Step 1 Step 2 Step 3 Step 4 DRGs
principal partitioning 1
non-surgery diagnosis based on review of 2
AUTOGRP Analysis 3
4
MDC
5
type partitioning 6
Surgery of based on review 7
surgery of AUTOGRP 8
analysis 9

be expected, the relevant variables will vary among groups of procedures or
diagnoses, even in the same MDC. In the surgical grouping of our example,
major pelvic procedures are divided according to whether patients also have a
significant comorbidity or complication. In the non surgical category, patients
whose principal diagnosis was either malignancy or benign prostatic hypertro-
phy were partitioned further, depending upon whether they had a significant
comorbidity or complication, or were 70 or older.

Response to criticisms of the 383 set of DRGs
The two most important criticisms of earlier versions of DRGs concerned:

1 the ability to boost a patient into a higher paying DRG with minor changes
in coding, so called DRG creep, and

2 the ability of DRGs adequately to account for differences in severity of
illness > %3




Figure 3 Major diagnostic category 12: diseases and disorders of the male
reproductive system — surgical partition
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The first concern, DRG creep, was raised by Simborg. He identified the
problem as upgrading DRG assignment by adding clinically unimportant
information to the discharge abstract, or rearranging the diagnostic informa-
tion on the discharge abstract. The significance of this problem in the 383 set
of DRGs was related largely to that system’s underlying structure which
allowed any second listed diagnosis or procedure to elevate the patient into a
new group. (The additional problem of arbitrarily changing the order of
coding solely to optimise DRG assignment, could not be directly dealt with in
the DRG development phase. It had to be addressed in the context of the
rules of the payment system). Upgrading DRG assignment by the addition of
clinically unimportant diagnoses and/or procedures was, however, subject to
correction at the level of the DRG definitions. The issue of intra-DRG
severity of illness measurement is a complex problem. At the time of the 383
set, there was concern that the DRG’s partitioning structure did not identify
the specific types of secondary diagnoses and procedures, and would mask
important differences in severity of illness.

The new 467 set attempted to address each of these issues by developing
explicit criteria for defining significant comorbidities and surgical procedures.
The concern about fraudulently mislabelling a principal diagnosis solely to op-
timise payment raised by Simborg in his discussion of DRG creep, was tackled
through the administrative rules of the payment system. (The principal diagnosis
in the new DRG-based prospective payment system is defined by law as that
diagnosis which on discharge and after analysis of the data from the
hospitalisation, was the principal reason for the hospital admission).

The question of severity of illness was addressed via:

1 The definition of surgical and medical hierarchies within each MDC.

2 The specific definitions of surgical procedures, comorbidities and complica-
tions.

3 The segregation of statistically unique patients as outliers.

The extent to which residual intra-DRG severity of illness variation remains is
subject to continued debate as outlined in a recent paper*.

Adoption of DRGs for hospital payment

The retrospective third party reimbursement system outlined earlier proved
very costly. In particular the federal government’s contribution to hospital
care increased from 3.1 billion dollars in 1967, to 36.3 billion dollars in 1982
and grew at 15-22 per cent per year in the early 1980s.>> Many efforts to
moderate the rate of rise in hospital costs — such as utilisation review,
certificate of need, and second opinion programmes — had failed.

The adoption of the DRG-based Medicare Prospective Payment System
was motivated by provisions in the earlier Tax Equity and Fiscal Responsibili-
ty Act of 1982 (TEFRA)PL 97-248. This law was designed to cap the amount
of Medicare money available for hospital-based care. Under section 101(c) of
TEFRA, the secretary of Health and Human Services (HHS) was required to
develop a proposal for the prospective payment of hospital care for Medicare
beneficiaries.
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In December 1982, the then secretary of HHS, Richard Schweiker,
outlined a prospective payment system based upon DRG patient definitions
which was meant to ensure that Medicare would become a prudent purchaser
of hospital care for its beneficiaries®®. Secretary Schweiker reviewed the
familiar litany of problems with the retrospective cost-based payment
systems, which could pay one hospital $1,500 for a patient with a heart attack
and another $9,000 for an apparently similar patient. He noted that:

Since patients have different diagnoses, require different treatments, are of
different ages, and differ in other ways, it is important to develop a
payment system that explicitly adjusts for these differences. Prospective
payment systems which do not recognise differences in case mix will
severely harm the tertiary care hospitals which treat more complex
illnesses, as well as rural hospitals, which have a volatile case mix. The lack
of a case mix adjuster would also make the severely ill patient a financial
liability to all hospitals and encourage some hospitals to admit only less
severely ill patients.?’

The ability of a case classification system to differentiate clinically distinct
patient types is therefore crucial to the equity of case-based prospective
payment.

In his report to Congress, secretary Schweiker reviewed the existing case
classification systems available for either severity of illness adjustments or as
alternatives for the DRGs to serve as the basis for prospective hospital
payment. Three systems in addition to DRGs were reviewed in this report;
disease staging, the APACHE system, and the severity of illness index. While
these systems were very different from DRGs and each other, they were each
developed to address the issues of measuring hospital resource use or severity
of illness that came to the fore in the 1970s.

The disease staging system is based upon physician-defined stages (from
one to four with a variable number of substages) for each of 406 diseases
28,29, 30- The patients within a stage are assumed to have a similar level of
severity. The acute physiology and chronic health evaluation (APACHE)
score was developed by Knaus et al. to assess the severity of illness of
intensive care unit cases. ** ** Although the system has been shown to predict
mortality in intensive care units using largely physiologic variables, these
variables are not routinely collected on all hospitalised patients; nor had the
system been evaluated using a general population of patients. The severity of
illness index developed by Horn et al. was designed to measure the severity of
illness of hospitalised patients using a generic four-level summary scale
constructed by implicitly integrating seven variables that attempt to measure
different aspects of severity of illness. Each of the seven variables are also
subjectively rated on a 1-4 scale’® 33

This review noted problems with each system and found that DRGs
represented the only workable case mix measure that was available for a
prospective payment system. The important features that were noted
included first, that DRGs were defined using available information from the
computerised hospital discharge abstract. Second, all patients fall into a
DRG. Third, the definitions were developed on a nationally representative
sample of data. Fourth, very unusual cases (outliers) can be identified easily
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so that they can be reviewed and paid in a different manner. Fifth, given the
underlying structure of DRGs which links clinical data and resource data they
can serve as a common language to increase interaction between hospital
managers and physicians, an increase which may enhance their ability to
improve hospital efficiency and effectiveness.*

Although the DRGs have undergone many changes in the past 15 years, it
is likely that continued improvements will be necessary. Just as with the 383
set problems arise with use and solutions need to be found. It is expected that
the DRG definitions will continue to evolve within the context of their four
guiding principles used to define clinically coherent iso-resource groups for
hospitalised patients.
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3 REIMBURSING HOSPITALS BY DRG

Linda Jenkins

One way in which DRGs stand out from other attempts to describe case mix is
that they have seen active service as a determinant of hospital funding. First
in 1980 and again in 1983 they played a fundamental role in schemes for
reimbursing United States hospitals for patient care. The fact that this new
and relatively untried management tool was adopted so widely and so quickly
can be explained partly by the ease with which it can be used but perhaps
more convincingly, by the financial pressures building up in the US health
care industry.

The ‘double-digit’ inflation experienced in the US in the 1970s was
compounded by both internal and external pressures on health care spending.
Inside hospitals, charges were based on a fee for service which tended neither
to limit the cost of patient care nor provide a competitive market in which
prices might be held down. The falling lengths of stay left empty beds creating
the incentive to admit more patients. Externally, inflation was already
running high on all goods and services. It was felt even more acutely in the
hospital sector because the cost of high technology equipment was rising
faster than inflation. This coupled with the ageing or greying population led to
increased demands on health care funds.

To say the DRG system is easy to use may seem somewhat naive. What can
be done easily is to take brief details of a patient’s episode in hospital and
assign him or her to the appropriate DRG. Most group definitions use the
diagnoses and operations with the variables — age, sex and discharge status —
being brought into play where they significantly influence treatment costs.

Establishing the detailed characteristics of these groups in terms of
expected resource consumption, and translating these into costs, is con-
siderably more difficult. Questions of how total costs should be apportioned
to patients need careful consideration of the nature of the costs incurred —
whether they directly or indirectly affect patient care. If costs are not known,
can charges be an adequate proxy? Should local variations in cost be allowed
(for example a high local wage index) or disallowed (due to inefficient use of
resources)?

It was the basic and explicit design of DRGs, as iso-resource groups, that
made them an attractive scheme for funding according to case mix. Other
ways of paying hospitals such as on a per diem basis failed to recognise
differences in the intensity of treatment and provided unwanted incentives to
keep patients longer.

This chapter will examine the experimental use of DRGs in the state of
New Jersey and, later, for the federally-funded Medicare prospective
payment scheme (PPS). In order to compare these schemes, the forces that
led up to the development of slightly different solutions to similar problems
will be described in parallel. Both schemes have been implemented by
legislation and this has inevitably resulted in much comment and criticism.
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Evaluations have been made of how closely the reality of prospective
reimbursement matched the objectives of the legislators and the objections of
the critics. These assessments of success will form a basis for deciding the
future of cost containment in the US and are of relevance to many other
countries who are considering funding hospitals by case type. Such a decision
would then result in detailed cost finding exercises like those described in
Chapters 6 to 9.

Background to prospective payment

In its annual report reviewing 1980, ‘A prospective reimbursement system
based on patient case mix for New Jersey hospitals’, the New Jersey State
Department of Health claimed that:

...the evolution of hospital reimbursement in New Jersey has been
marked by constant progression towards greater equity, sophistication and
rationality.'

The state had a long history of intervention in the health care market, even
before allegations of hospitals’ - bureaucratic malpractice in 1974. Early
regulatory plans included putting a ceiling on individual payments to
hospitals, introducing controls on capital expenditure and involving hospitals
in voluntary budgetary reviews. In 1975, the Standard Hospital Accounting
and Rate Evaluation system (SHARE), which set payment rates for similar
hospitals and certain types of patient, was implemented. However SHARE
did not adequately allow for differences in patient mixes or fully incorporate
capital and overhead expenditure. In order to remedy this a new state law
(S446) was enacted in 1978 which provided for:

equitable payments by all payers;

payments for uncompensated care;

working capital needs including maintenance/replacement of equipment;
establishment of a hospital rate-setting commission.

The DRG scheme was later chosen by the commission as the framework for
setting rates — the means of achieving equitable payments to all hospitals by
all payers. This was seen as a significant improvement on per diem
reimbursement as it provided more appropriate units of output and incentives
to achieve the goals of equity, sophistication and rationality. The State
Department of Health recognised, however, that not all inequities would be
eliminated by this legislative apparatus, and that an appeals process was
expected to contribute to further improvements and refinements.

These developments in New Jersey were watched with interest at a national
level, and two years later, in December 1982, a report was submitted to
Congress by Schweiker?, the secretary of the Department of Health and
Human Services, recommending a hospital prospective payment method to
cover Medicare patients in all states. A large part of health expenditure draws
on federal funds, in particular the Medicare scheme which covers many
citizens over 65. Hit by inflation at three times the national levels on other
goods, the scheme was expected to go into debt in 1987. With only five years
to run before it could no longer provide care for people insured, drastic action
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Reimbursing hospitals by DRG/45

was needed and the high-cost acute hospital was the obvious target. Again,
criticisms of former systems of hospital payment highlighted the problem of
incentives. In his report®> Schweiker wrote:

In cost-based reimbursement, hospitals are paid essentially whatever they
spend. There is no incentive for hospitals to operate more efficiently since
all allowable costs are fully reimbursed. In fact cost-based reimbursement
encourages just the opposite behaviour. The larger a hospital’s costs, the
larger will be its Medicare reimbursement. Thus, there exists an incentive
to spend because the current system provides no incentive to save.

Reviewing experience with different reimbursement systems the Depart-
ment of Health and Human Resources saw much to recommend the
mandatory, fixed-price reimbursement of New Jersey hospitals. The scheme
was feasible, it provided hospitals with incentives to control costs, and was
thought to be fair to patients, payers, and hospitals. It also showed no real
evidence of gaming or ‘DRG creep’ to receive higher payments, or to increase
admissions. The department therefore proposed a prospective payment
scheme for Medicare patients based on DRGs.

Congress accepted the department’s recommendations and President
Reagan signed the Social Security Amendment of 1983. With Medicare
covering 40 per cent of all health spending, such an important change was
unlikely to leave other payers unaffected. One of the consequences of fixed
payment rates and the capping of federal spending was thought to be a shift of
costs towards other payers. Thus the hospital that spent more than the
reimbursement rate might recoup its losses by increasing charges to non-
Medicare patients.

Before describing the way in which these two scenarios developed, it
should be noted that three other states used DRGs to a lesser extent in setting
reimbursement rates.

The Georgia Alternative Reimbursement Scheme used case mix as one
factor influencing an overall reimbursement ceiling. There were also many
additional payments to meet physician charges, education programmes,
kidney acquisitions, and so on. New York used DRGs as the framework for
establishing limits for reimbursement on length of stay and routine and
ancillary costs, with allowances made for hospital type. Maryland adopted
several variants of the DRG classification as the basis for payment, from
which a hospital effectively chose the one that suited it best. These variants
were the full DRGs, the major diagnostic categories, DRGs or MDCs by
payer, or the primary diagnosis.

Legislation and rate setting
Rate setting in New Jersey

Determining average costs for a DRG, and so deriving a rate of reimburse-
ment for the state of New Jersey, required an enormous data collection
exercise which many hospitals found difficult. All patients in all acute general
hospitals were to be covered by the state-wide scheme.

Hospital expenditure from all quarters — from inpatients, outpatients
and same-day surgery, working capital allowances, depreciation of major
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Table 3 New Jersey cost reporting and allocation procedures: direct patient care costs only

S$-446 DRG cost centers

Type and
component
of costs

1. Direct patient care cost centers
1 Medical surgical (MSA) Nursing salaries!, non-

2 Obstetrics (OBS)

3 Paediatrics (PEDS)

4 Psychiatric acute
care unit (PSA)

S Intensive care unit
(ICU)

6 Coronary care unit
(CCU)

7 Neo-natal intensive
care (NNI)

8 Newborn nursery
(NBN)

9 Emergency room

(EMR)

10 Clinic (CLN)

11 Home Health
Agency (HHA)

12 Anesthesiology
(ANS)

13 Blood bank (BBK)

14 Cardiac cathe-
terisation (CCA)

15 Delivery (DEL)

16 Dialysis (DIA)

salaries? (supplies, contract

services, lease costs,
depreciation, price level
allowance and other
expenses)

Nursing salaries, non-
salaries, physician fees
Nursing salaries, non-
salaries

Nursing salaries, non-
salaries

Nursing salaries, non-
salaries

Technician salaries, non-
salaries, physician fees

Technician, salaries, non-
salaries, physician fees

Nursing salaries, non-
salaries
Nursing salaries, non-
salaries

Basis

for allocating cost
center costs to DRG

Patient days
Patient days
Patient days
Patient days
Patient days
Patient days

Patient days

Patient days

Charges
Charges

Charges

Charges

Charges

Charges
Charges
Charges

Charges (PHM)

Reason(s) used

Study results regarding
basis for allocation

of nursing costs not
available at time of
implementation

Comments

The use of patient days to
allocate routine (nursing)
costs assumes that : 1) the
level of nursing care
required for all patients
is the same (ie,

obstetric vs. ICU
patients); 2) the

amount of nursing

time required

per day is the same

for each day of

the hospitalisation

(ie, the same on the first
as the Nth day); 3) the
age of the patient

does not affect the
amount of nursing

time required (ie,

2 patients with

same illness —one

25 the other 60);

4) the kind of

nursing care is the

same in all hos-

pitals (ie, does not

take into account
different types:

primary, team and so on)

The use of charges to allo-
cate costs assumes that
the charges are related to
the cost which preclude
the use of other alter-
native allocation bases.

Other
units of service used

1-8 Relative intensity

measures (RIMs);
Joint nursing analysis
pilot study; Joint
nursing performance
analysis pilot study

9 Number of visits

10 Number of visits

12 Minutes — California
Relative Value Units
(RVU)

13 Pints of blood
whole (packed)

14 Number of catheteri-
sations

15 Operative code-weigh-

tedby CA-RVUor ANS

16 Number of treatments
(Hemo or Peritoneal)
weighted CA-RVU

Comments

1-8 RIMS developed to

1

1

1

1

1

1

=4

k=1

N~

3

N

S

6

assess resource
consumption of
hospital services on
a cost per case basis.
Study results plan to
be available for use
in the 1981 rate
setting process.

Determine cost per visit

Determine cost per
visit

More accurate
measure available
from medical records
More accurate
measure available
from medical records
May not be as refined
as charges

No additional data

to be collected
Information currently
available
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17 Drugs sold to
patients (DRU)

18 Electrodiagnosis
(EDG)

19 Laboratory (LAB)

20 Nuclear medicine
(NMD)

21 Medical surgical
supplies (MSS)

22 Operating room &
recovery (ORR)

23 Physical therapy
(PHT)

24 Radiology (RAD)

25 Respiratory therapy
(RSP)

26 Therapeutic
radiology (THR)

Technician salaries, non-
salaries

Nursing salaries, non-
salaries, physician fees
Technician salaries, non-
salaries, physician fees
Technician salaries, non-
salaries, physician fees
Technician salaries, non-
salaries

Nursing salaries, non-
salaries

Technician salaries, non-
salaries, physician fees

Technician salaries, non-

salaries, physician fees
Technician salaries, non-
salaries

Technician salaries, non-
salaries, physician fees

Charges

Charges
(BBK & LAB)

Charges
(CSS)

Charges

Charges

Charges
Charges

Charges

18

1

=4

20

22

2!

W

24

25

26

Number of EKGs,
EEGs - weighted

by Statewide avg.

cost of each

College of American
Pathology RVUs
American College of
Radiology RVU
ORR minutes or CA
Medical Assoc. RVUs

Time in half hour
intervals or RVU

American College of
Radiology RVUs
RVUs

Anmerican College of
Radiology RVUs

18

19

20

22

23

24

25

26

Information available
from medical records

More accurate measure
of costs

More accurate
measure of costs

More accurate measure
no additional data
needed

Likely availability of
data due to charge
structure

More accurate measure

More accurate measure

More accurate measure

Nursing centers for first years of implementation were combined into Acute (ACU), Intensive care (ICU) and Newborn nursery (NBN).
All components of non-salaries may not always apply to all cost centers.

Source: Economic and Financial Analysis. DRG evaluation, Vol II. Princeton, Health Research and Educational Trust of New Jersey, 1984
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equipment and uncompensated care (which refers to bad debts) — was fed into
the rate-setting exercise. To these were added increases to cover management
charges and inflation in the health care sector. Relatively simple assumptions
were made for apportioning costs from cost centres to the diagnosis related
groups, as shown in Table 3.

The payment to the hospital was calculated from two components, the
state-wide cost and the hospital’s actual cost. This was done by weighting
standard or geographical area according to how a hospital’s actual costs
varied. If for a particular hospital the patients in a group were much more
heterogeneous than the area pattern, then their payment rate was weighted
towards the standard or area cost. If on the other hand the group was
homogeneous, or a good group, then the payment was weighted towards the
hospital’s actual cost. In this way, higher costs incurred by a teaching hospital,
for example, were partially met.

In order to be successful the scheme was designed to create incentives for
hospitals to manage themselves more efficiently. These incentives were seen
simply in terms of profit and loss, and in the competitive US health care
market it was thought satisfactory to allow a hospital to decide how it might
respond to these incentives — for example, by trading-off short-term losses
with long-term improvements in financial stability.

Rate setting for Medicare

When the proposals for Medicare prospective payment” were put to Congress
at the end of 1982, they were based on several observations about the
experience with DRGs in New Jersey. One of these was that

... successful systems require a firm legal basis, strict enforcement and a
lack of escape mechanisms (e.g. control of volume, gaming).

The report therefore set about recommending a system which created

financial incentives that encourage hospitals to restrain the use of resources
in providing inpatient care.

The full list of objectives is given in Table 4.

The Tax Equity and Fiscal Responsibility Act of 1982 had already required
case mix to be incorporated in Medicare reimbursement, and this was quickly
followed by more detailed legislation in 1983, referred to as the revised
section 223 limits. The new 467 DRG scheme (as opposed to the earlier
version of 383 groups) had emerged from Yale and was used as the basis for
setting DRG relative weights. The DRG assignment rules used for Medicare
reimbursement differed in that any secondary diagnosis was treated as a
significant complication or comorbidity, and the first surgical procedure on
the patient record, rather than the most resource-consuming one, was used
for assignment.

In summary the firm legal basis set out for national prospective payment
had the following features.

All hospitals treating Medicare patients were included in the scheme
(except psychiatric, long-term care, rehabilitation and children’s hospitals,
and excluding those states with an acceptable alternative scheme for
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payment by case mix) from 1 October 1983.

Relative cost weights were calculated for each DRG with adjustments
for urban/rural areas and with a four year phasing of regional to national
rates.

Cost weights were calculated from historical Medicare records and
increased by hospital inflation plus one per cent.

Actual rates were calculated from expected workload with a ceiling to
achieve ‘budget neutrality’.

Capital-related costs, medical salaries, medical education and outpatient
costs continued to be paid on a reasonable cost reimbursement.

Cases with exceptional lengths of stay or costs for a DRG benefit from
extra reimbursement, up to a maximum of six per cent of total reimburse-
ment.

Hospitals were required to contract with professional review organisations
(PROs), who would monitor admissions, re-admissions and quality of care.

How the schemes compared

The national Medicare scheme and the New Jersey state-wide scheme
differed in broad scope and in detail. The national scheme used the revised
and substantially improved DRG classification, allowed for regional differ-
ences in costs such as wages, made allowances for payment of exceptionally
high cost patients and established a mechanism for peer review. It was also
different from New Jersey’s prospective reimbursement in that it did not
include all payers, and it excluded outpatient costs, medical salaries, medical
education and working capital allowances which were all treated as direct
lump sum payments. In the case of medical education, teaching hospitals
received up to twice the amount they would have received under the former
legislation. This was thought to be in recognition of the fact that teaching
hospitals’ reimbursement would otherwise be considerably reduced under the
new scheme®. It also serves as an illustration that rate-setting was not always
straightforward but influenced by political compromise.

Initial reactions

As US hospitals realised the extent to which the new legislation would affect
them, a wave of comment, criticism and concern built up. The many articles
and papers in which these are expressed make up a large part of the DRG
bibliography, and are difficult to separate from what hospitals actually
experienced under prospective reimbursement.

Voices raised in protest were anticipating ethical problems where the
interests of the patient might be subjugated to those of the institution. The
preface to Grimaldi and Micheletti’s book” states that it had been demons-
trated that hospitals could survive under illness-specific repayment, but it had
not been demonstrated whether the method was cost effective or the best way
to measure case mix. The writer added:
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Furthermore, the impact of case-based reimbursement on quality and
accessibility remains unknown, and marked controversy prevails regarding
whether the groups do, as claimed, contain patients with homogeneous
resource consumption patterns.

Table 4 Medicare prospective payment scheme

The system must:
O Be easy to understand and simple to administer.

Be capable of being implemented in the near future.

Ensure predictability of government outlays.

Help hospitals gain predictability of their Medicare revenues.

Establish the Federal government as a prudent buyer of services.

Assure that Medicare expenditures for inpatient hospital services are no greater

than those that would be incurred if the present system of retrospective cost

reimbursement with limitations were continued.

O Provide incentives for hospital management flexibility, innovation, planning and
control.

O Reduce the cost reporting burden on hospitals.

Continue to assure beneficiary access to quality care.

© Prohibit hospitals from charging beneficiaries anything for covered services
other than statutorily defined coinsurance and deductibles as applied to covered
services.

Source:  Schweiker RS. Hospital prospective payment for Medicare (report to Congress). Washington, Department of Health
and Human Services, 1982.

OO0 O0OO0O0

O

Pursuing the question of whether appropriate care will be available, Sloan®
described a study that tested the theory that ‘regulation of hospital prices
reduces the quality of hospital care and may increase the quantity, which
found that although there was some support for the predictions, empirical
evidence was still inconclusive.

Observers mostly agreed on the increased demands that would be made on
medical records and data processing and the importance of relationships
between administrators and clinicians. In Grimaldi and Micheletti’s guide®
these two themes are developed in considerable detail with chapters devoted
to the financial planning and billing functions, and the necessity of a team
approach with all hospital personnel synchronising their activities.

Three principles of management control against which DRG reimburse-
ment might be judged have been outlined by Young’. These are the need for
the system to be fair (a clinician is not penalised for making good decisions);
for it to maximise the areas of common purpose between the sections of a
hospital (maximise goal congruence), and to match responsibility to areas of
controllability. It is suggested that a system such as payment by DRG which is
imposed on clinicians who have little control of departmental costs, does not
satisfy the principles of good management control systems.

The future of surgical practice is called into question by some observers.
For example it has been suggested that innovation in high-priced surgical
specialties will be attractive®. In addition, if such surgery is performed on
patients whose condition was previously inoperable there is an additional
bonus for placing the patient in a higher-reward DRG. If surgical practice is
so influential on hospital revenue a new tension will be created between
doctors and hospital managers.
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Large variations in the admission threshold for different clinicians have
been observed®. Up to 3.5-fold differences in rates of admission for
hysterectomy were noted and it was concluded that prospective payment by
fixed rates would only work if hospitalisation rates were controlled. As
discussed in Chapter 1, case mix measures generally assume health status on
admission to be the same for all patients in a group; large differences in
admitting practice may therefore reduce the homogeneity of the group.

Probably Stern and Epstein'® summarised the popular view by criticising a
system which does not include a range of factors which may affect cost
(severity of illness, socio-economic and other patient characteristics); is based
on average costs across institutions and excludes costs associated with capital
and education. They predicted the following effects:

an adverse impact on quality and access;
uncontrolled increases in volume unless marginal costing is introduced,
cost shifting onto the bills of patients in other insurance schemes.

It was also clear that changing the structure of incentives would bring about
changes in hospital management and organisation. Management consultants
in automated financial planning systems were not slow to produce rate
optimisation models and the like, geared towards maximising payment. Their
use would enable hospitals to consider the possible rates of reimbursement
before deciding whether to admit a patient or how to record his hospital stay.

Multi-dimensional matrices have been enthusiastically constructed within
which hospital finances might be managed under the new rules, and health
economists have drawn profit-maximising hypothetical marginal cost curves
to illustrate how the system can be gamed and the bottom line improved.
Quality and completeness of medical records was also regarded as essential,
especially when a simple case with no data may attract an average payment
which is greater than if the abstract was complete.

Effects of prospective payment

Now the dust is settling after the upheaval in hospital payment, and the new
arrangements and their after-effects are slowly coming into view, we can ask:
‘Was prospective payment by DRG successful?” A substantial assessment,
contained in several volumes, of the early years of the New Jersey scheme is
available from the Health Research and Educational Trust (HRET) > ' 12,

New Jersey

The main issues of interest were whether the payment system was fair to
patients, hospitals and payers across the different types of institution; what
impact it had on the organisation of hospitals; and whether it had helped
reduce, or at least slowed down, accelerating health costs.

In order to investigate whether the payment scheme was fair to hospitals,
the question of how they gained or lost revenue following the introduction of
the scheme is addressed in Volume II of the HRET Report®. It was found that
there were no overall differences in average DRG costs between hospitals. In
other words large hospitals, with high turnover or high occupancy, were no
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cheaper, and teaching hospitals or inner city hospitals were not systematically
costing more than the New Jersey average. The researchers were quick to
point out that although the system appeared to be fair, there may be other
patient-specific characteristics which explain higher costs but were not
available for analysis.

In this broad negative finding lie a number of interesting discoveries. For
instance, there was evidence in a few DRGs of both more expensive specialist
treatment in referral centres, which may be described as providing better
care, and also cheaper costs for hospitals with high workloads. Another
feature was the domination of large hospitals’ costs over the statewide
averages, and the fact that these were often teaching hospitals.

The second question in HRET’s assessment was how prospective payment
had affected the organisation of New Jersey hospitals. Increases in computer-
isation, and the improved status of medical records departments and
management information systems, were immediately obvious. The net effect
was that hospital operations became more decentralised. The lines of
communication were strengthened between medical records and clinical staff.
Conversely, links between medical records, finance departments and ad-
ministration were almost completely satisfied by access to computerised
information, and required little direct contact. Medical staff were involved in
the need to improve the completion of patient records and in taking
advantage of the institutional incentives to lower length of stay and use
resources more efficiently. Programmes of clinical and management
budgeting were planned but not put in place at the time of HRET’s study in
1983.

The hospitals that performed most efficiently (became most profitable)
were those which provided hospital-wide training in the roles and respon-
sibilities of departments under the new funding mechanism. They also
developed a new post of DRG co-ordinator with the responsibility of
providing and interpreting DRG-based information. The most successful |
hospitals often had a multi-disciplinary committee to monitor the hospital’s
progress under DRGs and investigate any large differences between costs
and reimbursement. They also tended to have effective data processing
systems, and were willing to hire new staff to cope with the changes in
information.

It was expected that with incentives to discharge patients earlier nursing
requirements per patient day would increase. Although it has been noted that
patients were often sicker on both admission and discharge!® the nursing
hours and staff levels had not increased. There were, however, reports of a
new emphasis on discharge planning and an extra workload being placed on
social workers.

Whether the objective of rationalising services and thereby slowing the
trend of increasing hospital expenditure has been achieved, is not clear*.
Certainly hospitals have gained financial solvency under DRGs, and even
smaller hospitals have access to a share in the capital allowances. Against this,
the increased cost of the data requirements has been heavy and has obscured
the assessment of overall cost containment. However, the New J ersey system
i1s a regulatory one and by definition controls the cost per case, if not the total
expenditure.
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Medicare

If the New Jersey PPS has proved difficult to assess, how much more difficult has
it been to isolate the effects of the considerably larger Medicare scheme.
Changes in national levels of hospital activity have been noticed, some as pre-
dicted, some contrary to expectations, and others which conflict with one
another! Inside the hospitals there has been detailed scrutiny of all expenditures
which might no longer be covered by prospective pricing. The overall effects of
the national scheme will be briefly described under three broad headings.

Activity The New York Times' reported the steepest decline in hospital use
in at least 20 years, due largely to cost containment policies. Admissions
were three to seven per cent down and a day was knocked off the average
length of stay for Medicare patients. Accordingly the number of beds and
the occupancy rate fell, so that only two in three beds were occupied on
average. Shifts from inpatient to cheaper outpatient settings have been
reported but have yet to show up in government statistics. Also responsible
for cutting costs were the peer review organisations which refused payment
for inappropriate care of 2.5 per cent of all admissions in 1984.

Staffing, equipment and use of consumables Staffing levels, for a long time
considered as fixed, have been reduced to match falling utilisation, and
even the ratio of staff/occupied beds has fallen with the introduction of
PPS. Fairly aggressive cost-cutting exercises have also been seen in policies
for purchasing supplies at competitive rates, and for operating strict
controls on the purchase of capital equipment. The effects of PPS on the
speed and extent of adoption of new technologies have been investigated
by several researchers'®. Effects on diffusion of technology in hospitals
were found which indicated that an innovative cost-saving technology
would be implemented sooner under PPS, but that the extent of implemen-
tation of new technologies would be constrained. Wage levels, set lower for
rural areas, have been a source of debate, particularly if the labour pool is
more limited in rural areas. It has been reported!” that the urban-rural rate
differences have proved the most troublesome and are due for elimination.

Administrative functions including medical records Recording of patients’
diagnoses has increased markedly, with an apparent increase in complexity
of case. This has been encouraged by the fact that the existence of certain
complications and concurrent diseases will attract a higher reimbursement
for some categories of case. The increase in recording levels is also in line
with the greater emphasis now placed on the completion of medical
records. Hospitals have realised the effect of statistics on their revenues.

Another knock-on effect of the Medicare reimbursement has been for
hospitals to diversify into home nursing, specialised psychiatric services and
so on, or to push for an increase in their market share of patients with other
health insurance schemes. The latter opens up a range of possible competitive
insurance arrangements, such as preferred providers, health maintenance
organisations and other forms of innovative pricing.
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An assessment of success

The extensive work of the Health Research and Educational Trust to evaluate
the payment of DRG in New Jersey has included an assessment of its success.
The objectives described earlier were brief and pragmatic, and therefore
easier to assess than the list of goals Schweiker had drawn up for Medicare.
In summary the New Jersey assessment team found that:

Payment was equitable for a range of hospital characteristics. HRET was
unable to test patient characteristics such as severity of illness or socio-
demographic group.

The rates were set to cover bad debts and working capital needs.

Allowances were available for hospitals whose geographical situation, mix
of patients, or immediate capital needs made especially heavy demands on
their expenditure.

Overall expenditure had not reduced or significantly changed the rate of
inflation in the New Jersey hospital sector, which was lower than the
national average.

Clearly much progress has been made in regulating and monitoring expendi-
ture in New Jersey, with little evidence of deleterious effects of reductions in
quality of care, cost-shifting or refusing to treat patients. However it must be
said that these aspects have not been thoroughly studied.

The national Medicare prospective payment scheme was introduced
specifically with the aim of cost containment. With a clear limit on total
spending, from which prices were fixed to achieve budget neutrality, it was
bound to succeed unless hospital utilisation increased dramatically. We have
seen the results; utilisation has fallen and, not surprisingly, Medicare has
reported its rate of inflation halved in the first year of prospective payment.
As a consequence, it has been suggested that five to ten years will be added to
the solvency of the Medicare trust funds.

Despite the restriction of funds, the teaching hospitals have been richly
rewarded with the lump sum pass-throughs, and have received on average 50
per cent more per patient than other hospitals. On the other hand, payments
for capital expenditure also allowed as pass-throughs have now been frozen
and will not be subject to inflationary increases.

In assessing how well these schemes have operated, it has to be asked what
would have happened without them, and, on a more practical note, what
alternative scheme would have done better? It seems clear that the all-payer
single-state experiment introduced far fewer tensions and adverse incentives
than the single-payer, all-state scheme. The calculation of rates for a limited
geographical area was less controversial than those to cover a country the size
of the United States, but at the expense of the equal payment for same case
type that national rate-setting achieves. The all-payer system also took the
pressure out of the financial incentives to refuse admission or refer expensive
cases, since other hospitals would be subject to the same rates and all shared
the costs of unpaid care.

A possible advantage of the Medicare scheme is the generous teaching
allowances which enabled teaching hospitals to subsidise the loss made on
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sicker (and usually more costly) patients. If one wishes to encourage this care
as appropriate, it will be necessary to quantify more clearly how these
patients are more costly, and tailor the reimbursement accordingly. Another
area in which Medicare deals more fairly with its hospitals is in the
compensation for cases with extreme lengths of stay or high costs. Whereas
New Jersey hospitals were automatically paid an average per diem cost for
extreme cases in a DRG, the Medicare scheme was more restrictive in its
definition and payment for outliers. There were controls on the percentage of
such cases; also the peer review organisations had to authorise all such
payments as meeting standards of appropriate care.

Both schemes have been subject to annual reviews and rate-setting. In New
Jersey a number of factors (for example, the choice of weights, mean vs
median costs, inflation factors) have been adjusted to create the desired
incentives for hospitals. The Medicare scheme set up a prospective payment
assessment commission to report to the US Department of Health and
Human Services. In its 1985 report'® it proposed changing rates by the
hospital market-basket inflation less one per cent, plus an allowance for
estimated case mix complexity. It also proposed some reassignment and
recalibration of weights of high-cost surgery, such as pacemaker implan-
tation, bone marrow transplantation and coronary angioplasty. Finally the
commission acknowledged the need for weight recalibration on up-to-date
data, and more sensitive regional pricing, influenced rather by the socio-
economic characteristics of the population than the wage differences.

The future for prospective payment by DRG

Both methods described here have achieved considerable success in under-
pinning costs but have attracted critical comment. The president of the
American Hospital Association is quoted as saying:

Before the change a hospital had to spend a dollar before it could %et a
dollar back. Now in order to get a dollar, you first have to save one.'

That is a very important reversal in the motivation of US hospitals, and one in
which DRGs will be claimed to have played a vital role.

As Iglehart has observed:

....looked at another way, hospitals also will have a new incentive to
underserve patients — the same incentive that health maintenance organisa-
tions have by virtue of their fixed, prospective form of payment.*

This is a concern that has not been fully satisfied by the evaluations of PPS.
Although quality of care is regulated by the fear of patients filing law suits and
the assessments of PROs of appropriate care, it is sometimes traded for the
much-vaunted goals of equity, rationality and efficiency. Aspects of patient
satisfaction, quality of care and above all outcome of a stay in hospital have
not received a great deal of attention, but while doctors’ salaries are excluded
from the DRG rates it seems unlikely that they will change their standards of
practice to the detriment of the patient.

The enchanced feeling of individual responsibility for the financial well-
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being of a hospital has been devolving through all departments with the
introduction of fixed price reimbursement. At considerable extra expense on
computing, but a small increase in staff levels, management information
systems and channels of communication between clinicians and nurses, and
finance and medical records departments, have become much better de- ;
veloped — mainly to the end of increasing profitability, or at worst avoiding a :
loss.

Areas of weakness are the difficulty in establishing fair rates for teaching
and regional referral centres, for those with particularly heavy loads of low
income patients, and for psychiatric and long-term care, where DRGs do not
satisfactorily explain costs variations.

However health care services in many countries have cost containment
problems and need to introduce ways of regulating expenditure. Clearly there
is much to be learnt from these large-scale experiments in the United States
with DRGs, and some encouragement is to be derived from the way the
industry has responded to the challenge with positive results.

i
i
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4 THE INTERNATIONAL SCENE

Dr Jean-Marie Rodrigues

Introduction

Interest in DRGs and their applications has developed in various western
countries outside the US, with different objectives — ranging from utilisation
review, reimbursement and budgeting to management and planning.

When considering these approaches it is important to differentiate between
DRGs simply as a patient classification scheme and their application to
different problems in different countries. This distinction must be borne in
mind while reading this chapter in order to understand why so many types of
health services are involved in DRG experiments and why this means of
measuring hospital performance is increasingly widespread, often in ways that
are very different from those in the US.

Review of experiences in different countries

The raw material for this review comes, for the most part, from those
countries gathered together by the working group of the coordinated medical
research programme, 1985, of the Council of Europe, entitled ‘Computerisa-
tion of medical data in hospital services including university hospitals’.’
Experiences from other countries have also been included.

France

The first large scale European DRG project was in France. The PMSI
(Project for the Medicalisation of Information Systems)?® was initiated in 1981
by Jean de Kervasdoué of the Ministry of Social Affairs and Health, with Dr J
M Rodrigues as project director.

Its object was to find a tool which could relate hospital spending to the
social objectives of the institution. In practice this meant the application of a
classification of case mix which could describe the multiplicity of hospital
products in terms of specific groupings of treated patients*®. Such groups
would recognise not only the patient’s condition but also, where necessary,
aspects of the treatment process’.

In order to reach this goal, four major sub-projects were defined:

1 Test and develop a standard discharge abstract, RSS (Résumé de Sortie
Standardisé).

2 Examine the variability in average length of stay which could be explained
by case mix. The case mix classification, GHM (groupes homogénes de
malades), would have to be defined in a way to be compatible with the
information systems that were to be implemented.

3 To compute and analyse costs by both cost centre and hospital product, the
DRG/GHM.
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4 To develop the software needed for data collection, processing and
analysis.

The project enlisted the help of more than 300 experts in various disciplines
(organisation, epidemiology, statistics, computing, accounting, management
and administration) through a system of committees and councils which
monitored the work.

In cooperation with the Health Systems Management Group (HSMG) of
the Yale School of Organisation and Management, the PMSI team has now
completed the first three sub-projects and in 1986 the fourth was underway.
The official regulations concerning RSS were published in October 1985. The
DRG classification, using the French diagnostic and procedure coding
systems, has been shown to explain a large amount of variability in length of
stay in French hospitals, and the refined GHM definitions were published in
the summer of 1985. The cost-finding model, producing detailed costs by
GHM and by cost centre, has been tested in two hospitals with good results.
The system is to be implemented, with refined and standardised accounting
and activity information, in order to produce uniform cost reports (Guides de
comptabilité analytique I, February 1985 and II, February 1986).

For the fourth sub-project, the GROUPER (‘groupeur’) software was
scheduled for summer 1986, and the cost model software by 1987. This
software is written in C language and can be used with all types of computer
supporting Unix or Xenix operating systems.

Portugal

In 1983 the Portuguese Ministry of Health, with the support of various
agencies and universities in the USA, began work on a project to improve the
effectiveness and quality of its hospital system®. Specifically, the project
intended to investigate:

Utilisation review

Quality assurance

Nursing care

Cost accounting by DRG

Budget models

Medical record information systems and data processing

In 1986 the project had reached the first stages of a DRG-based information
system. These are:

1 Medical record summaries have been routinely produced in 16 hospitals.
2 The DRGs have been validated after mapping between the Portuguese
coding scheme and the ICD-9-CM system used in the US DRG definitions.
These groups have been found to be satisfactory in explaining the
variability of length of stay in the Portuguese sample.

Costs per case have been computed in four hospitals.

Data are now being collected for medical record summaries using refined
coding schemes for diagnoses and procedures which give the same level of
detail as ICD-9-CM.

5 The next step will be to define a standard cost accounting structure for use
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in all hospitals and integration of the cost and budgeting model into routine
hospital management.

It is planned that all the programs will be fully operational by 1988.

The Netherlands

Some of the earliest work in Europe on DRGs took place in the Netherlands
in 1977. However, it was not until 1980 that two research experiments began,
in the University Hospital of Leiden and in a Tilburg general hospital, using
the medical data from the centre for health care information (named SIG).
The work involved extensive case mix analyses using DRGs, and amend-
ments to the classification have been proposed based mainly on experience
drawn from the Tilburg study.

Currently, there are two experimental projects on the feasibility and utility
of patient classification schemes for internal management purposes only, not
for external budgeting. One will study the possibility of adapting DRGs to
suit the Dutch situation. The other aims to realise an integrated hospital
information system to serve the needs of management and physicians. The
project will also consider the suitability of alternative classification schemes
and whether they would be better suited to the Dutch health system.

Ireland

In Ireland the problems of determining equitable funding levels have led the
Department of Health to initiate a DRG project under the leadership of Dr
M Wiley.

The Irish health care system consists, for the most part, of eight regional
health boards with responsibility for providing hospital and community
services to geographically defined populations. The health boards receive
annual budgets on a prospective basis from the Department of Health. For
historical reasons, the department also funds voluntary public hospitals,
mainly major teaching hospitals which remain outside the health board
structure, on a similar prospective basis. In Ireland, the development of
resource allocation formulae based on some estimate of need or relative
morbidity, for example through the proxy measure provided by standardised
mortality ratios (SMRs), is hindered by the concentration of facilities in
certain areas.

The first step in the DRG project has been to test patient discharge data to
assess the feasibility of assigning records to DRGs. The mapping of the
diagnostic and procedure codes to ICD-9-CM was carried out with the help of
Yale’s HSMG in 1985. The next step, planned for 1986, was to identify one or
more pilot hospitals to develop a cost model by DRG. Beyond these stages,
the research is concerned with the development of a methodology for
budgeting hospitals at national, regional and institutional level. Such budgets
would be part of a comprehensive management policy using a variety of
measures on which to base resource allocation, the case mix component being
dealt with by DRGs.
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Belgium

In Belgium, much academic and research work has been done by Professor
Blanpain and Dr Roger concerning the uses of DRGs and aspects of data
collection, processing, analysis and validation®. The Belgian government has
recently proposed a new method of financing hospitals based on a prospective
budget determined by assessing separately the requirements of support
services and medical services.

The support service component will be calculated mainly on bed-days
provided, historical costs and the structural characteristics of the hospital.
The budget for medical services will be based on a grouping of hospital types
according to the similarity in diagnostic groups, procedures and nursing care.
The ability to identify these features of individual patients suggests the
minimum basic data set has all the information necessary to determine
DRGs, although this application is not at present generally used.

Scandinavia

In Sweden, the Swedish Planning and Rationalisation Institute (SPRI) under
the direction of Mr Thorsten Thor has initiated a project to evaluate the
feasibility and the utility of DRGs in Swedish hospitals, mainly for incor-
porating in their planning process. They undertook collaborative work with
Yale’s HSMG in 1985 for grouping, case mix analysis, and DRG validation.

Finland, Norway and Iceland have expressed the desire to proceed along
the same lines and were considering initiating projects in 1986.

Australia

On the other side of the world, the Australian health service authorities have
embarked on several DRG projects following the successful two day
workshop on the ‘Potential applications of DRGs’ held in Canberra in 1984.

In the state of Victoria, Professor Palmer (from the School of Health
Administration at the University of New South Wales) has conducted
projects into the mapping and grouping of diagnostic and procedure codes.
The resulting DRGs were validated using data from all Victoria hospitals.
Yale’s HSMG have recently implemented their DRG cost and budget model
in three Melbourne hospitals. Their purpose is to use costs by DRG initially
to improve the hospital planning process and later to determine prospective
budgets for hospitals based on case mix.

The New South Wales health authorities wish to evaluate a DRG based
payment scheme (similar to the Medicare funding in the US) for private
hospitals. Other states, both at regional (for example Sydney) and hospital
level, have shown a great deal of activity and interest in using DRGs for
different purposes.

Canada

In Canada, some work on DRGs was carried out in 1983 by the Hospital
Medical Records Institute (HMRI) in Ontario on a 3.2 million record data
base, and, in 1984, by the Association des Hopitaux du Quebec (AHQ) in
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Quebec. These studies dealt mainly with problems relating to diagnostic and
procedure coding schemes which are discussed later in this chapter.

Switzerland

After a debate in the federal parliament in Bern, the Department of Public
Health and Planning of the Canton de Vaud and the Department of
Preventive and Social Medicine at Lausanne University, have proposed an
intercantonal study on DRGs. This project, which is managed by Dr Paccaud,
has tested the availability and content of medical record summaries. The
collection of relevant management and medical data is being carried out with
the aim of validating the DRG groupings by the end of 1986. These are then
to be used in developing a hospital cost-finding model. The final report on the
applicability of these methods to planning and resource allocation is due by
1987.

Italy

The Italian Laboratoria di Epidemiologia et Biostatistica of the Instituto
Superiore di Sanita (National Health Institute), with the guidance of
Professor Zampieri, embarked in 1985 on a DRG experiment in the Piemonte
(Piedmont) region. Five hospitals (8000 beds in all) with good information
systems, agreed to participate in this experiment. The project director, Dr
Tarone, wishes to test the applicability of US DRGs in Italy.

Spain

The Spanish Departmento de Trabajo, Sanidad y Seguridad Social in the
Basque region is ready to start on a test of DRGs, and possibly a project to
look at hospital funding.

West Germany

In the Federal Republic of Germany, the Bundesministerium fir Arbeit und
Sozialordnung (Ministry of Labour and Social Affairs) plans to carry out a
feasibility study on DRGs in some regions that have a wide variety of hospital
types. The experiment is planned to start in March 1986 and to run for two
years.

Austria

The Krankenanstalten Zusammenarbeitsfonds, within the Austrian Bundes-
ministerium fiir Gesundheit (Ministry of Health), have agreed to carry out
experiments in some regions in order to investigate the value of DRGs for
improving productivity and cost control. The experiment is planned to start in
1986.

UK

The experience in the UK is covered in more detail in Chapter 5.
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National problems addressed by DRGs

The variety of current interests and experiences with DRGs in different
countries indicates that there are many different reasons for studying DRGs
and their applications'?.

DRGs can be used as part of more wide-ranging reforms in the manage-
ment and financing of hospitals. For example, in France the DRG project
coincided with the enactment (January 1983) of a new financing law for public
and private non-profit hospitals, the ‘Dotation Bugetaire Globale’. This law
replaces retrospective hospital funding based on computed costs per diem,
with a prospective budget determined by historical trends and constrained by
a cash containment policy set each year by central government. The law has
also initiated a new style of management inside hospitals in order to give them
the capability of adapting the resources available, to cope with differences in
patient case mix, and changes over time or geographically.

Three levels of management have been established, for the hospital as a
whole, for individual service departments (functional cost centres), and for
the hospital’s products, in terms of DRG/GHMs.

The management of this matrix organisation is based not only on the costs
of each DRG/GHM, but on the relative contributions of individual resources
— the components which make up the aggregate cost''. Thus the matrix can be
viewed from a number of different perspectives, depending on the type and
responsibilities of management. For example, a clinical manager is concerned
with the mix of resources within each patient group. The manager of a service
department will look at the unit costs within one cost centre.'?

In order to achieve this, a patient classification system was required that
could identify both clinical and financial aspects of each patient’s care. If it
was to be used in over 1,500 French hospitals of varying size, it had to have a
manageable number of groups and be comprehensible to managers and
physicians. The use of DRGs in France is planned to be quite different from
the US. The emphasis will not be on individual hospital reimbursement nor
an automated budgeting based on case mix. Instead they are intended to be
part of a mandatory joint draft for resource allocation drawn up by the
hospital, the agency of the central government and the regional agency of
national health insurance. In this way both the complexity of cases and the
productivity in resource utilisation for different types of case will become an
issue in the budgeting process, and a focus for the internal management of the
hospital.

The potential to use DRGs as a tool for resource allocation, albeit
tempered by other considerations, can be seen in other countries, for example
in Ireland. Budgets at a national, regional and institutional level would be in
part based on a consideration of case mix; the remainder would be calculated
according to different mechanisms.

The use of DRGs in planning is being considered in a number of countries,
in Australia, Switzerland, Sweden and other Scandinavian countries. There is
also, of course, the possibility of using DRGs as the basis for hospital
reimbursement. In New South Wales, Australia, such a scheme is envisaged
for private hospitals. Their use in determining hospital budgets is also being
emphasised in the Federal Republic of Germany and in Austria.
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In contrast to these multi-level approaches it is interesting to consider the
situation in the Netherlands, where DRGs are seen as a tool mainly for use
within the hospital. The Dutch were the first in Europe to explore the
availability of data and the validity of DRGs in the early 1980s. It was at this
time that new regulations for planning and financing the health service were
being enacted. This legislation was intended to decentralise the planning
process within the limits of national guidelines and to establish a central
health charges board to oversee financing. Hospitals are paid on a prospective
budgeting basis in accordance with national guidelines. The DRG or other
patient classification scheme can therefore only be used for internal manage-
ment of hospitals, clinicial divisions or quality assurance, but not in the
determination of a hospital’s budget.

Finally, DRGs can be seen as part of an information system. The
development of annual reports on medical activity to be used for quality
assurance and utilisation review is seen as a by-product of the French
experiment. Similarly in Portugal the Ministry of Heaith has undertaken a
comprehensive project to improve quality in acute hospitals and productivity
in the whole system. The Portuguese are especially aware of the fact that they
have the longest length of stay in acute hospitals in Western Europe and very
large differences in the numbers and quality of staff from one hospital to
another. However, they have few historical references for studying either
patterns of quality or funding differences. They are therefore implementing a
new information system for medical records, nursing care and cost accounting
to be used as the basis for utilisation and quality reviews. The system will also
be able to provide the basis for budgeting by DRG, though it is not intended
to implement per case reimbursement at this stage.

Availability of data and comparability of coding schemes for
DRG classification

Availability of data: Medical Record Summary (MRS)

One of the main consequences of DRG work has been the increased
availability of the MRS in four European countries, Belgium, France,
Norway and Portugal.

The situation in 17 countries is summarised in Table 5. In some countries,
for example, Australia, Canada, the Netherlands, Ireland and the United
Kingdom, data for the MRS have been successfully and progressively
collected on a voluntary basis for various reasons — such as epidemiology,
clinical research and the monitoring of services. In Norway, efforts to expand
the MRS to all discharged inpatients seem to be related more to the
objectives that were typically claimed by other Scandinavian countries,
epidemiology and planning.

In Belgium, Portugal and France their ministries of social affairs are
modifying hospital financing schemes to take into account diagnostic
categories. Developments in the hospital discharge abstract systems based on
the MRS are necessary in order to measure case mix.

This new use of medical record summaries might prove to be a strong
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Table S Degree of availability of the MRS

Nationwide Not Nationwide
In 1985 Beginning in 1986 In 1986
Australia Belgium Austria
Canada France F.R. Germany
Denmark Norway Italy
Finland Portugal Spain
Ireland Switzerland
The Netherlands
Sweden
UK

incentive to give greater coverage to all inpatients in those countries where
summaries are not yet widely available.

The fact that a MRS is not available in a country does not necessarily imply
that all its regions are without it. For example data are available in several
regions of Northern Italy (among them Lombardy), the Federal Republic of
Germany (such as Schleswig-Holstein) and in Spain (for example Catalonia).
A nationwide agreement appears to be difficult to obtain in federal states
(such as Austria, Germany and Switzerland), where regions have a strong
autonomy.

Comparability of coding schemes

Table 6 shows that the International Classification of Diseases (ICD) is widely
used for diagnostic coding, mainly in its ninth revision. There are however
some alternative systems in use. Northern countries publish common
international statistics (NOMESCO) and still use a Scandinavian version of
the ICD-8 code. There are plans to move to a ICD-9-SC (Scandinavia
extension) but dates vary (1987 in Finland, 1987 in Sweden and Norway, no
date for Denmark).

Belgium and the Netherlands have adopted the ICD-9-CM version used by
the US CPHA, though extensions of the ICD-9-CM have been implemented
with additional digits to take into account new innovations and classification
problems.

A major finding of the recent inquiry of the Council of Europe was the
persistent difficulty in comparing operations and surgical techniques when
most countries have their own coding scheme. This problem is largely due to
the absence of the equivalent of ICD codes for operations and procedures,
and to the inadequacy of the present experimental classification provided by
the World Health Organization. Only Belgium uses the ICD-9-CM code. The
Netherlands uses the HICDA code issued by the CPHA, but with Dutch
modifications.

In those five countries where a hospital MRS has not yet achieved national
coverage (at the bottom of Table 6), variations in individual coding schemes
and standards were observed. For example, a hospital might use the ICD-9-
CM for diagnoses, although this is not obligatory; hence the description
‘recommended or suggested’ in the table.
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Table 6 Diagnostic and surgical procedure coding schemes in 1985

Diagnostic
Coding schemes

Surgical
Coding schemes

Australia 1ICD-9 19

Belgium ICD-9-CM ICD-9-CM

Canada ICD-9 Canadian

Denmark ICD-8-SC Danish

Finland ICD-8-SC Finnish

France ICD-9 Veska, 19, 19-CM, C
Ireland ICD-9 OPCS (UK)

The Netherlands ICD-9-CM Dutch

Norway ICD-8-SC Norwegian

Portugal ICD-9 +ICD-9-CM ICD-9-CM + regional
Sweden ICD-8-SC Swedish

United Kingdom ICD-9 OPCS (UK)

Austria ICD-9 (suggested) Austrian

F. R. Germany ICD-9 (recommended) VESKA, KDS, GMDS
Italy ICD-8 and 9 ISTAT (Italian)

Spain ICD-9 (recommended) Spanish

Switzerland ICD-9 (suggested) VESKA

19: ICPM International Classification of Procedures in Medicine WHO
C: Catalogues des actes medicaux, Ministére des affaires Sociales (Paris)
OPCS: Office of Population Censuses and Surveys (London)

Using codes in DRG classification

Application of DRGs is being tried out or planned in the majoxity of western
countries — 16 to 18 European countries answered the questionnaire of the
Council of Europe enquiry — plus Australia and Canada outside the US.

The classification developed at Yale was based on the ICD-9-CM diagnos-
tic coding scheme.'? This contains an extra fifth digit to ICD-9 in order to give
additional information about the degree and localisation of a condition.
In accordance with WHO recommendations, most European states and
Australia and Canada use, or are going to use, ICD-9 (the exceptions are
Denmark, which uses ICD-8 with an extension, and Belgium and the
Netherlands which use ICD-9-CM). For a limited number of items the ICD-9
code is less precise than ICD-9-CM; therefore the software currently
available for assigning DRGs cannot be used without first modifying the data
or the program. Different levels of precision for coding in different countries
make international comparisons impossible and may restrict the wider
implementation of this new type of approach.

The coding obstacles can be summed up as either the use of ICD-9 for
coding of diagnoses, or the use of international, national or subnational
classifications for procedures. Three kinds of solution have been adopted and
a fourth can be envisaged. The strategies available and the advantages and
disadvantages of each are shown in Table 7.
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Table 7 Coping with incompatible diagnostic codes
1 Map to ICD-9-CM

Examples: France, Portugal (early stages), Ireland, Australia

Advantages: The grouper is used, affording a maximum of comparisons,
and the manner in which data collection is organised remains
the same.

Drawbacks: The validity of comparisons with groups using ICD-9-CM is

reduced in some areas. On the other hand, if an international
mapping table was to be drawn up, this would no longer be a
disadvantage for all states using it.

2 Translate DRG definitions into national codes

Examples: United Kingdom, Canada

Advantages: The manner in which data collection is organised remains the
same.

Drawbacks: If every state does this independently a great deal of work is

involved and no international comparisons are possible. If
redefinition is done at the international level, there is less
work and comparisons are possible.

3 UseICD-9-CM

Examples: Belgium, Netherlands, Portugal (later stages).

Advantages: Direct use of the grouper, which affords a maximum of
comparisons (including US).

Drawbacks: The manner in which data collection is organised is changed

in all but 3 countries, and makes translation necessary
because ICD-9-CM is available only in English, French and
Dutch.

4 Adaptation of the 10th ICD Revision
The 10th ICD revision is scheduled to appear in 1990 and will raise the question of
redefining the grouper on the basis of the new diagnosis codes. It could be of great
interest for countries interested in DRGs to embark on a cooperative study to agree
on one adaptation of ICD-10 for DRGs.

For procedure codes, which are of paramount importance in the classifica-
tion process, the study revealed a great diversity of schemes. Table 8
summarises the possible solutions to this problem.

These coding problems are of great importance for the application of
DRGs. It has been shown that the national problems to be addressed by
DRGs are very different from one country to another, and it is not surprising
that the countries most actively involved in experimenting are the ones that
have compatible diagnosis and procedure codes. These are either ICD-9-CM
(Belgium, Netherlands and now Portugal) or schemes that allow a mapping of
codes. On the other hand, countries still using ICD-8 for diagnosis have been
delayed and most of them have decided to move to ICD-9 (Scandinavian
countries except Denmark, Federal Republic of Germany, Austria, Italy).
No country without a procedure coding scheme has embarked on such a
project.

It looks as though the degree of involvement in DRG experiments is as
much related to the availability of appropriate coding schemes as the
potential aims of utilisation.

B A S SR RS e A




(

The international scene/71

Table 8 Coping with incompatible surgical procedure codes

1 Mapping to ICD-9-CM

Examples: France, Portugal, Ireland, Netherlands, Australia.

Advantages: Use of the grouper, which permits a maximum of
comparisons and does not entail reorganising the manner of
data collection.

Drawbacks: There is not necessarily a great deal of work but there is a
problem of the validity of comparisons. Most correspon-
dences are simple but there are more difficult cases where
ambiguities may occur either due to the nature of the
procedure or its place in the hierarchy of procedures in the
major diagnostic category.

2 Translate DRG definitions into national codes

Examples: United Kingdom, Canada.
Advantages: No reorganisation of the manner of data collection.
Drawbacks: For all states the work is considerable, and virtually no

comparison can be made validly.

3 Use of ICD-9-CM

Examples: Belgium

Advantages: Use of the grouper, which permits the maximum of
comparisons, and procedure classification is clear in relation
to the DRGs.

Drawbacks: Reorganisation of data collection in all states except one, and

the need for translation into most languages (since ICD-9-CM
is currently available only in English and French).

4 International classification of procedures for western countries

Advantages: Such a procedure classification would make DRG assignment
easier since the same grouper should be used for all countries.
Drawbacks: Substantial work would be needed in harmonisation between

different languages and technical practices.
WHO appears at present to have decided not to include
procedure classification in its 10th ICD revision.

Conclusion

This chapter has shown the interest in and experiences with DRGs in
countries other than the US, where the classification scheme was born. The
reasons behind these experiments and the intended uses of DRGs vary widely
from one health service to another. DRGs appear to be a new tool for the
scientific investigation of the process of providing acute hospital care. The
knowledge that DRGs can provide is important to achieving the differing
goals of hospitals — specifically improving the quality of care and ensuring
optimal productivity.

The general availability of the appropriate data is increasing worldwide and
DRGs are often the reason for this increase. The variations in diagnostic and
procedures coding schemes are the principal obstacles to international
comparison and the widespread implementation of DRGs. This must be
considered an important issue for western health services in the coming years.
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It is possible to say that although the uses of the DRG scheme vary from
country to country, DRGs as a patient classification can be considered a
universal tool for measuring case mix in acute care facilities.
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5 DRGs IN THE NHS

Dr Hugh Sanderson

Over the last fifteen to twenty years, major changes have occurred in the
availability of information technology in the health services and in the needs
of management for information. During this period a number of major
influences have been at work to bring us to our present state, where we have
not only a requirement for the measurement of case mix but also the
technology to do it. This chapter explains the background to these develop-
ments in the NHS and describes the first stages in using DRGs in the UK.

Providing the technology

The last two decades have seen staggering developments in the power and
availability of computing. Twenty years ago computers in the British health
service were restricted to regional computer centres, universities and a
handful of experimental projects funded by the then Ministry of Health. All
too often this limited processing power was jealously guarded by data
processing professionals, and patient related data came a poor second to
payroll requirements. Since the information revolution, the computing power
of those mainframes of twenty years ago now sits on the desks of many health
service managers, together with the user friendly software needed to
manipulate data files and present information flexibly and attractively.

Computing is of course no exception to Parkinson’s Law and it can be
confidently stated that programs will expand to fill the memory available, and
data requirements will always be greater than the available mass storage.
There is no doubt, however, that the storage and processing facilities
available for the sole use of managers have expanded enormously, and to a
point at which sensible manipulations of individual patient data are available
at the touch of a few keys. With this kind of power readily available, the
complex processing of large numbers of cases required to provide useful
measurements of case mix has become a reality.

Developing a requirement:
a) Resource distribution

Up to the early 1970s resource distribution in the NHS was based on steady
incremental growth from a historical starting point. This process served to
entrench inequalities in resource allocation inherited from the creation of the
NHS in 1948. At that time regional budgets were set on the basis of the cost of
providing the inherited services. Consequently, regions around London, with
ample provision of hospitals and expensive teaching facilities, attracted a
much larger share of the resources than the less well-provided regions further
north, resulting in substantial differences in per capita funding. Partly as a
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result of the reorganisation of the health service in 1974, but also as a
consequence of the development of regionalised specialty services and new
medical schools, there was by the mid 1970s a growing appreciation of the
degree of inequality and the impossibility of it being corrected with the
existing funding technique.

These growing complaints from regions with low per capita funding® forced
the DHSS to look for a new method of funding. The Resource Allocation
Working Party (RAWP) report in 1976 devised a new method of allocation
based on an attempt to estimate the needs of the population. A major part of
this new formula used standardised mortality ratios (SMR) as a proxy
estimate of morbidity (and hence need). Although the use of such measures
attracted a great deal of criticism?, at regional level it was widely accepted that
any errors would be compensated for by the large populations involved. In
any case there were substantial logistical problems in collecting data more
closely related to morbidity, which have still not been resolved. At the local
district level significant problems seem more likely to persist.

One potential source of error might occur in districts which have an excess
of morbidity due to a specific cause, but which rarely leads to death (arthritis
for example). It was argued that these cases could consume considerable
amounts of health service resources, but not be adequately represented in the
SMR figures used in resource distribution. A more substantial anxiety was the
effect of 1nﬁ0ws of patients into districts with teaching hospitals or other
special services®. It has often been argued that patients flowing into teaching
districts are more complex than those they export. These complex patients
consume more hospital resources and the teaching district loses revenue if
calculations are based on simple net flows of patients. This situation requires
an ability to measure the case mix of the flows (and hence the expected
resource consumption by case type) both in and out of the district, and use
this measure to adjust the resource distribution.

b) Management accountability

A second strand of the developing need for case mix measures has been the
increasing trend towards greater managerial accountability which was initi-
ated by the reorganisation of 1974 and the development of the planning cycle,
but was reinforced by the Public Accounts Committee’s stmgmg criticism of
the department’s lack of management control of the NHS.* This attack led to
the introduction of the review process in which regions are held to account by
the department on an annual basis for their performance. In turn, districts are
held to account by region in a similar annual review process. However, the
initial reviews were conducted with little reliable and comparable information
about how well regions or districts were performing. The need for such
information spurred on the development of performance indicators as the
basis for comparison of activity and output.® As with the RAWP exercise ten
years before, there was a good deal of criticism of the indicators used and the
way in which they were compiled.

One major problem was the concentration upon ratios of activity to
resources (discharges per bed and so on) without reference to the quality or
outcome of that activity. It can be argued that in many cases fewer items of

P SN ST ,g&(_;h;.;um

SN it




DRGs in the NHS/75

high quality activity might be preferable to more items of low quality. The
problem of course is the lack of suitable measures of quality. Lack of suitable
information was not so problematic for a second major criticism of the early
performance indicators, which was the perceived absence of sensitivity to case
mix. This meant that it was impossible for the indicators to make allowances
for districts with more difficult or complex cases than the average. A partial
solution came in the second generation of indicators, where it became
possible to account for differences in the age and diagnostic mix of cases.
However, other variables influence the resource consumption of individual
patients and there is still a need for a more accurate characterisation of case
mix in the standardisation process.

c) Korner data sets and information strategies

A third strand in the development of interest in case mix measurement was
the review of health service information chaired by Mrs Korner®. This
working party has identified the minimum data sets which could be
considered sufficient to manage health services in a district. The collection
and transmission of these data sets will be required by the DHSS within the
next two years. The spirit of the reports contains an understanding of the
importance of linking data about patient activity to costs, and thereby making
sensible comparisons of efficiency. Although not explicitly stated, the
identification of specialties in information on resource use should assist in
more accurate costing. Furthermore, by using a measure of case mix it should
be possible to compare the actual and expected costs of groups of patients.

Going beyond the Korner proposals there are strategic information plans
by several regions’ which again put much emphasis upon the ability to relate
costs to activities. Ultimately, integrated information systems imply the
ability to collect all the elements of care within an individual episode.
Relating these items, be they drugs, procedures, investigations and so on, to
the underlying stock control, accounting, manpower, and other resource
management information systems, will allow actual costs to be built up for
individual patients, not only in hospital care, but later on in the community as
well. Measures of case mix in which patients are allocated to similar groups
will then be required to compare the expected and actual costs for individual
patients. Such refinements of the information may be helpful in examining
variations in expected costs for particular units or patient groups, as well as
being closely related to the next issue, that of clinical budgeting.

d) Clinical budgeting

Finally, a fourth strand in the development of case mix methods has been the
growing awareness of a need to involve and motivate clinicians in the
management of the resources which they control. For many years, clinicians
have had few incentives to work more efficiently and they have had neither
responsibility nor information on the resource implications of their decisions.
Rewards through the merit award system are more likely to come about
through participation in the committee structure than through productivity of
clinical work, and peer pressure to be more productive is only exerted in the
most extreme cases of inactivity. In many ways, the only motivation for
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efficiency has been the clinician’s self esteem, but without a feedback of
useful information, even this has been of doubtful effectiveness.

In order to change this state of affairs, systems of clinical budgeting have
been experimentally developed to give units and clinicians annual budgets®.
In some of these experiments, incentives in the form of rewards for savings
(or opportunities to redeploy underspending) on the annual budget have been
incorporated as a natural consequence of the budgeting process. The rewards
may include the provision of items of equipment, or additional clerical help.
Setting budgets may prove difficult, for the historic budget can owe more to
inefficiency than industry or complexity, and vice versa. Clearly, it is necessary
to be equitable in setting budgets, otherwise clinicians who have been efficient in
the past may be provided with smaller budgets than their less efficient col-
leagues. The system would then tend to favour the inefficient who had been
provided with larger initial budgets which would be relatively easy to trim. A
more equitable way of setting budgets is to examine the mix of cases dealt with in
the past year (this is considered further in chapter 10) and, on the basis of that
case mix, establish an appropriate budget. Clearly this does not deal with
instances where the mix of cases is changing, but if the case mix measurement
18 sufficiently sensitive it should resolve the more obvious inequities.

Available measures of case mix

For these various reasons, interest in case mix has been developing in the UK
for a number of years. Because of the commercial nature of its medical care
and the need for case mix in making comparisons, interest in monitoring
hospital efficiency in the US developed earlier than in the UK. The resulting
case mix work, which started in the mid to late 1970s, was of two major types.
One sought explanations for the variation in hospital costs by using regression
techniques, with ‘case mix’ as one of the explanatory variables. Several ways
of broadly describing case mix for this purpose were developed but in general,
these broad descriptions did not take into account the clinical conditions of
the patients, and their success was limited. The second type took a different
starting point and attempted to build up a classification of similar cases based
on medical judgement and the costs (or length of stay) of individual cases. Of
all the projects that attempted this path, only the DRG team was even partly
successful in reconciling the statistical and clinical requirements. The survival
of DRGs was, of course, greatly enhanced by their adoption as a tool for
prospective reimbursement of hospitals, despite the considerable controversy
this has caused and the detailed criticisms levelled at them®.

Given the considerable work already put into developing DRGs, it seemed
sensible to use it as a first step in examining case mix in the UK in particular,
to determine to what extent US groupings were statistically and clinically
sensible in the UK. Even to do this required a considerable amount of work in
adapting the program for use in this country.

Adapration

Although patients can be assigned to DRGs by manual coding, a computer is
required for large numbers. The allocation program developed in the US
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needed changes in its software for use in the UK. First, it had been written to
run on IBM computers in IBM assembler code. IBM computers are not
widely used in the UK health service and in university computer centres, so it
was decided to rewrite the allocation logic in a widely available high level
language. FORTRAN was chosen. Second, there were differences between
the two countries in the types of information available on discharged patients.
In nearly all instances, UK hospital discharge data, whether held as hospital
activity analysis (HAA) at the local level or in the national hospital inpatient
enquiry (HIPE), could provide most of the information required by the DRG
allocation program. However, availability is less of a problem than differ-
ences in coding for diagnosis and operative procedures.

Diagnosis

Although the ninth revision of the International Classification of Diseases
(ICD-9) has been in general use internationally since 1979, hospital dis-
charges in the US are coded using ICD-9-CM, a clinical modification of ICD-
9 containing a fifth digit extension which allows a greater specificity in
allocating diagnoses. Usually, this is the only change, but in a few cases ICD-
9-CM codes have been created which do not relate to ICD-9. For DRG
purposes a problem arises where an allocation decision rests upon the fifth
digit. If that is not present it is impossible to determine which of two or more
DRGs a case should be allocated to. This is illustrated in the case of
haemangioma in Table 9. What appears as a single condition at the four digit
level is broken up into six categories, which map into four distinct DRGs,
when the fifth digit is added. Particular problems were also encountered with
coma and maternity codes.

Table 9 Fifth digit specificity — the case of haemangioma

ICD-9-CM DRG

228.02 Haemangioma intracranial 034 Nervous system

228.03 Haemangioma retinal 046 Other eye disease

228.00 Haemangioma NOS

228.04 Haemangioma intra-abdominal 144  Other circulatory disorders
228.09 Haemangioma NEC

228.01 Haemangioma skin 283 Minor skin disorders

Operative procedures

An acceptable international standard for classifying operative procedures has
proved much more difficult to develop. Although an International Classifica-
tion of Procedures in Medicine (ICPM) has been published by WHO, it is
used neither by the UK or US. In the UK, a coding devised by the Office of
Population, Censuses and Surveys (OPCS) is used (and is under extensive
revision at present) whilst in the US a different classification forming part of
the ICD-9-CM has been developed. Although there are similarities in the




78/ DRG developments

structures of the two systems, there are great differences in the codings used
and we in the UK have to translate the OPCS procedure codes in order to
achieve correct DRG assignments. Since the procedures are similar across the
two systems, translation is usually possible, although one area, orthopaedics,
is particularly difficult. This is due to a difference of emphasis, with ICD-9-
CM being more anatomically precise while the OPCS code focusses on the
type of surgery. It has been necessary to rearrange some of the orthopaedic
DRGs in order to reflect these differences.

Coding sequence

In the DRG allocation program, the sequence of operative procedures and
diagnostic codes (if more than one) are crucial. For instance, a patient with a
peptic ulcer and hypertension will be allocated to the gastrointestinal major
diagnostic category (MDC) if peptic ulcer is listed above hypertension, but to
the cardiovascular MDC if hypertension is listed above peptic ulcer. If the
patient then has a gastrectomy, combining gastrectomy with a cardiovascular
diagnosis would appear to be inappropriate. In order to overcome this
problem, the program could look at all diagnoses and operative procedures
and select the most appropriate pair. Since this would result in using
secondary diagnoses on the patient record for assignment, it was not
attempted.

A further requirement of the program is to select the most significant
operation if more than one is recorded. At present this can be performed by
looking at the DRG hierarchy, although the OPCS intend to incorporate such
a refinement in the revision of their procedure codes.

Non-operative procedures

Not all procedures which can be coded have important resource implications;
for example, there is a code for venepuncture. Patients having these minor
procedures must not be allocated the same DRG as patients having more
major procedures, and a set of ‘non-operating room procedures’ has been
identified. The UK list is not exactly the same as it is in the US where, for
example, ‘-oscopies’ are done on an outpatient or office basis to a greater
extent than in the UK. Consequently, the US list of non-operative procedures
has been slightly shortened in the UK.

In summary, it was possible to adapt the DRG allocation program for use
in the UK. Some changes had to be made, but these were relatively minor
overall.

Testing the program with UK data

Once a UK version of the program had been created, it was possible to use it
to assign DRGs to patients and test the resulting groups to see if they were
homogeneous. For this purpose a 10 per cent sample of all discharges in
England in 1979 was used (the HIPE sample), a file containing approximately
415,000 records. In carrying out this test, a number of specific problems came
to light:
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1 Unassignable cases About 1.5 per cent of the cases could not have a DRG
code assigned to them because the fifth digit specificity is lacking in ICD-9.
Examination of secondary diagnoses was not helpful in the vast majority of
these cases and, unless arbitrary decisions on allocation to a DRG are
made, they will have to be excluded. For the purposes of this study, they
were excluded.

2 Inappropriate surgical procedures In the original version of the UK
program, incorrectly sequenced diagnoses or operative procedures could
not be allowed for, so a proportion of cases were assigned to the
‘inappropriate operative procedure’ groups (2.2 percent of the HIPE
sample). This error was only detectable in surgical cases where the
operative procedure served as a cross check on the diagnosis (and vice
versa). This cross check is not possible in medical cases, even though
transposition of primary and secondary diagnoses is likely to happen
(perhaps more likely). Thus an error rate of five per cent over all medical
and surgical cases would not be surprising. Indeed, it would be expected
given the literature on coding errors in computer abstract data'®.

3 Missing data Where items of information required by the DRG allocation
program were not available, cases could not be assigned. Missing diagnostic
or operative procedure data is not a problem with HIPE data because
special efforts are made to ensure completion of all fields. In the case of
HAA data, however, much more serious problems might be expected to
arise in that some cases (usually a non-random sample) will have no
diagnosis or operative procedure attached. Only slightly less problematic is
the allocation of the non-specific code 799.9, which indicates insufficient
information in the patient’s record to provide a proper ICD code.

Homogeneity of DRGs

Having assigned most cases to DRGs it was then possible to determine how
homogeneous the DRGs were in relation to length of stay. The results of this
exercise showed that in some DRGs a high degree of homogeneity was
achieved, but this was not the case for others. In about 10 per cent of DRGs
the distribution of length of stay was very unusual, being either extensively
skewed or bimodal.

Examination of these DRGs showed that removal of some cases with
specific diagnoses or procedures could improve the homogeneity in about half
the groups. In many instances, however, there was no obvious DRG to move
the subgroup to without adversely affecting the homogeneity of that group. In
the other half, no subgroup could be identified.

These observations supported the general validity of the DRG concept in
the UK, even though the statistical performance of the DRGs was less
satisfactory than in the US. To an extent this must be due to differences in
medical practice and tradition. The experience of US clinicians of concurrent
review over the last few years is likely to have made them much more
conformist in their practice than their UK counterparts, who have had very
little experience of reviews or even available statistics. As discussed else-
where!!| the lack of statistical homogeneity is not a major disadvantage in the
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use of DRGs to monitor length of stay. The central limit theorem enables
useful comparisons of important DRGs even where the distribution of the
DRG is abnormal.

Description of teaching hospital case mix

As a first step in the use of DRGs however, it is useful to look at the mix of
cases purely descriptively. Using the 1979 HIPE material as a base line, it has
been possible to examine the case mix of some districts, the most detailed
comparison having been carried out with one of the inner London teaching
districts.

In this study for an inner London teaching district, hospital activity analysis
data for four years (1979-82) was aggregated in order to provide sufficient
cases for analysis.

Case mix was examined in four specialties (general medicine, urology,
ENT and orthopaedics) and compared with the case mix of the national HIPE
sample. It was easy to identify differences in the pattern of case mix in the
teaching hospital and the examples in Table 10 are typical in showing that
unusual/complex problems tend to be more common than expected in the
teaching district. On the other hand, ‘routine’ DRGs are seen relatively less
frequently than expected from the national averages.

Table 10 Mix of cases in general medicine

PERCENTAGE OF ALL CASES IN
GENERAL MEDICINE

DRG Teaching National
district

155 Stomach, oesophageal and 7.5 1.5
duodenal procedures

395 Red blood cell disorders 4 1.5

403 Lymphoma and leukaemia 6 2

122 Circulatory disease with 2.5 6.5
acute myocardial infarction

127 Heart failure and shock 2.5 4.2

14 Specific cerebrovascular 1.7 5.2

disease

This confirms the intuitive impression that the teaching hospitals have more
than their fair share of complex and difficult cases and reflects the fact that
academic units gather reputations and patients in highly specialised areas. In
the district studied, it could be demonstrated that the over-representation was
largely due to flows in from outside the district. Table 11 shows the
percentage of local cases for a number of selected diagnoses only a quarter of
cases for the more complex DRGs (such as red blood cell disorders) came
from local districts although for general medicine as a whole half the cases
were local. For the more common DRGs, such as heart failure and shock, 80
per cent of the cases were local and there was very little inflow from outside.
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Again, this confirms the intuitive impression of the way in which teaching
districts operate and provides a useful quantification of the degree of
specialisation and inflow of cases that a teaching hospital experiences.

Moving from this descriptive level to an analysis of length of stay and
resource use will help to explain the implications of these differences in case
mix. From there we can examine the effects of changing the case mix in
various ways in order to increase or decrease the special activities of the
teaching district.

Table 11  Flows of patients in general medicine

PERCENTAGE OF CASES
FROM LOCAL AREAS

DRG
395 Red blood cell disorders 25
122 Circulatory disease with 65
myocardial infarction
127 Heart failure and shock 80
AllDRGs 50
Conclusions

The techniques of using DRGs as a tool for describing and measuring case
mix are now being put into effect and have gone some way to meeting the
requirement for a routine measure of case mix. Considerably more work and
experience is required, however, in order to develop DRGs as a robust tool
and to gain experience and confidence in carrying out analyses with them.
Since a case mix analysis is only a marginal extra cost in processing
expensively collected data, not to use some method of case mix measurement
is potentially very wasteful. DRGs offer benefits in combining classifications
of both diagnosis and procedures, as well as including, where necessary,
additional patient variables. No other system of case mix is now as available
or as widely validated as the DRG technique. It would appear to be the
logical line to develop.
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6 ATTRIBUTING COSTS AND RESOURCE
USE TO CASE TYPES

James Coles

Introduction

Since its inception the DRG classification system has become inextricably
linked with methods of cost control within health care systems and many
commentators seem unable to separate the intrinsic features of the classifica-
tion from those of the US Medicare prospective payment system' which has
been instrumental in spreading the fame of DRGs; but DRGs do exist by
themselves. The initial purpose for their construction lay outside a formal
financial set up. It was intended they should assist clinicians and other
hospital professionals by describing a variable set of ‘products’ of a health
care system as well as the resources required in terms of nursing hours,
theatre minutes and so on. Such details would aid self-audit by clinicians,
utilisation review and other approaches to quality assurance, and provide a
useful basis for strategic and operational decision making.

It is fair to say though that a prime attraction of DRGs to health service
managers lies in the claim that they are ‘iso-resource’ groupings of patient
types, although the distinction between ‘iso-resource’ and ‘iso-cost’ groups
must be firmly maintained. In their initial development of DRGs the
researchers at Yale only sought to produce groups that ‘had statistically stable
distributions of resource use’?. They did not claim to have attached cost values
to each group. It is often this last step — from a protocol of resource use
attached to case types to the production of a monetary value for each DRG -
that produces ambiguity, uncertainty about validity, and conflict between
various disciplines or levels within a health care setting. Greater flexibility in
the application of costs and more attention to the behavioural effects of
particular costing methodologies could assuage some of these difficulties.

This chapter, while reviewing some of the issues around the attaching of
costs to DRGs as well as the various approaches that have been made in the
US and elsewhere, seeks to highlight the benefits that can occur if
management firstly separates the resource use associated with case type from
the costing methodology and then carefully considers the appropriateness of
the costing methodology used.

Issues of costing

As has been mentioned in earlier chapters, and above, one of the criteria used
in the development of DRGs was the concept that patients falling into a
particular group should be fairly homogeneous with regard to resource use.
Initially it was assumed that length of stay was a reasonable proxy for
resource use and homogeneous groups were formed with this as the
dependent variable. The Yale group then repeated their work using financial
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data and found that the previous groupings provided reasonably satisfactory
results when patient charges in the US were used as the dependent variable in
place of length of stay. However, it is readily acknowledged™ ¢ that charges do
not correlate well with the true cost of particular case types. The construction
of charges is not always based on a ‘cost-plus’ approach, but on relating to
competitors within the limits that a particular market will bear. This tends to
have a differential effect across case types with the more ‘marketable’ types of
care, such as maternity, effectively subsidising some of the less attractive
types. With the introduction of prospective rate-setting, hospitals in the US
are becoming more cost conscious since they are less able to influence the
‘price’ of a particular case. Much attention is now being paid to accurate
accounting for costs.

However, is it costs by DRG that we are really interested in or, as in the
original definition, some measurement of resource use by case type? The
answer will often depend on the position from which the question is being
asked. Possessing a resource profile across all DRGs itemising the demands
each case type will put on pathology, operating theatres and so on, will enable
the heads of these services to determine the effect of case mix changes on the
use of fairly fixed resources, such as large items of equipment and established
staffing. It would only be necessary to translate this to cost when demand
exceeds available resources and one type of resource has to be traded off
against another in the same budget, or with other budget holders. On the
other hand, at regional or central government level strategic decisions cannot
take account of the minutiae of local effects and are, rightly or wrongly, more
often concerned with aggregate financial figures. Here too, it is because of the
need to consider together a number of disparate resourcing issues that
financial elements such as costs are required. Assessments of efficiency, for
example, patients per bed or prescriptions dispensed per pharmacist, do not
need to introduce a £ or § sign until the issue is one of trading off resources
between different interest groups — be they professional, specialty or
geographically focused.

Of course, having said that it is unrealistic to imagine health care managers
in the late 1980s not being interested in the cost consequences of changes in
the case mix treated. In many instances their interest will be fully justified in
order to assess what opportunities are open to them to provide the best
possible care within the resources available. Before starting out, though, on a
somewhat mechanical approach to costing ‘everything that moves’, managers
need to consider what sort of action they are expecting to take or what
decision they will be making on the basis of this information. Addressing this
question will often focus managers’ attention on whether there is a need for
cost information and the level of detail required. Gwyn Bevan examines this
question further in chapter 8 with particular reference to developing a local
decision support system. The next four paragraphs set out what needs to be
considered before embarking on costing DRGs.

Figure 4 shows a long (though not exhaustive) list of cost types and serves
to highlight the truth of the phrase that there is no one true cost. Depending
on whether you are interested in knowing the additional cost of treating
another patient of case type X or retrospectively assessing the cost of one of a
group of previously treated patients, will determine whether you are
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interested in marginal or average costs. The importance of such differences is
gradually becoming accepted in the health service but there remains a
tendency to be somewhat offhand about it. Top down cost allocation models
which apportion costs incurred in an aggregate cost centre to ‘lower’ levels
according to a formula, or on some fairly arbitrary basis, may be appropriate
for strategic decision making but will not necessarily be acceptable at
operational level. In the NHS it would seem unlikely that DRG cost estimates
arrived at by a top down approach could be used satisfactorily in management
budgeting discussions with clinicians at local level.

The sophistication with which DRGs are costed must again depend on
intended applications. An aggregate cost for a case type will be sufficient for
strategic choices but might well be valueless at the local operational level
where managers, including clinicians, will wish to switch resources either
between case types or between cost components, for example, nursing, x-ray,
and drugs within a single DRG. At local level too, the cost-volume
relationship becomes much more important. Managers not only need to know
the marginal cost of an increasing volume but also the behaviour of stepped
costs, such as the volume at which staffing costs will change by a sizeable
amount. The behaviour of cost functions at micro and macro levels will also
vary® according to the appropriateness of the assumptions made about the

Figure 4 Different types of ‘cost’
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utilisation of the various departments. Again, the application of broad-based
estimates at a local level may be discredited.

Some proponents of costing DRGs’> ® have advocated the introduction of a
costing system at patient level. In the UK, as in other socialised health
services, costs are currently collected at a level higher than that of the
individual patient, and to achieve patient-based costing would require a
marked increase in information gathering and computerisation. While it is
clear that improved DRG estimates might be obtained from patient-costing
studies related to specific departments, large elements of costs — nursing,
medical staff, estate management and so on — typically accounting for about
72 per cent of all costs cannot, at present, be readily attributed to individual
patients. Although dependency measures, apportionment and recording
systems can be devised, anything less than a very detailed system may give a
seemingly legitimate, but actually spurious, level of accuracy to individual
patient costs, and hence to case type, which might mislead managers rather
than assist them. Currently attributing costs to individual patients is likely to
prove of most benefit to managerial decision-making in areas such as drugs
and dressings, surgical supplies and other consumables which can be directly
costed to the patient, or in the diagnostic and therapeutic departments where
the activity associated with individual patient care is now routinely recorded.
It is interesting to notice that even in the US, where detailed patient billing
systems already exist, current developments in case mix cost accounting
initially collect many costs at a level higher than the individual patient rather
than attempt to measure all cost inputs directly at patient level.” '*-

Table 12 Comparing retrospective and prospective systems

Retrospective Costing Prospective Budgeting

1 Snapshot, based on particular volume Continuous; open to influence by changes
or workload for a single period. in volume or methods of working.

2 Atomistic; as aresult of 1, can only Holistic; as a result of 1.

examine the influence of external
forces in a limited way.

3 Results need not be agreed by those Results need to be agreed by budget
costed. holders.

4 Feedback of information uni- Feedback of information is two way and
directional; tends to be punitive in can therefore be encouraging with
outlook. standards set having commitment from

both parties.

5 Aids analysis of previous plans but Complementary to planning at both

primarily at a macro-level. micro- and macro-level.

Finally in this section the behavioural aspect of estimating the cost of care
needs to be addressed. Costs are generally estimated using historic informa-
tion and are applied to past or future behaviour. Table 12 shows the
differences between using costs in a retrospective manner and using them,
through a budgeting system, prospectively. The major difference lies between
the uni-directional nature of retrospective costing and the two-way participa-
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tion of true budgeting. This is expanded upon later in chapter 10. Of course,
not all prospective systems necessarily have these desirable features. Most
notably the US Medicare prospective payment system in effect takes historic
cost estimates and translates them into future ‘prices’ that the federal agency
is prepared to pay for a particular type of case. Clearly this centralist and
rather autocratic approach does not exhibit the qualities instanced in Table 12
and it is hardly surprising that lack of commitment to these prices has
reportedly resulted in disfunctional behaviour harmful to better patient
care ' 12 While not suggesting that the US government was unaware of these
possibilities, the example shows the very different effect that single cost
estimates can have on behaviour, depending upon the managerial environ-
ment in which they are introduced and the perspectives from which they are
viewed by those concerned.

Approaches to costing DRGs

The previous paragraph has mentioned, and chapter 3 described at some
length, the two best known methodologies in the US for arriving at DRG
payment rates, namely the Medicare prospective payment system and the
New Jersey DRG experiment. Table 13 gives some of the important features
of their construction and shows their differences. However, this is not the end
of the story. When setting up the Medicare system the US Congress
established a commission, ‘Propac’, charged with analysing the new system
and advising Congress on ways of improving it. The first reports'> '* focused
on what the inflation update should be ove