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FOREWORD

ﬁéfhods and techniques for acquiring and analyzing data have
been an area of primary concern for State and ldcal health
-plauning agencies since their initial designation. As their
responsibilitieé have developed and the factors Eecame more
comﬁlex, the agencies have realized an even greater need for
analytic processes for evaluating the performance of their
health care systems and determining future directions of

their programs.

In performing the analyses wiih data collected in the small,
rural areas of New England, this study may provide alternative
procedures for data development which are appropriate for use

in other small area studies throughout the Nation, including
assessments in PSRO settings and health service areas. Yet,
many items of consideration in this repert need not be confined
to small areas; the use of Medicare data for assessment of
medical care outcomeé, trends in rates of use of hospital
services, variations in resource allocations, 2ll have important

implications for the health planning agencies.

We hope you find the study useful to your health planning

e

Colin C. Rorrie, Jr.,

Director

efforts.

Bureau of Health Planning




PREFACE

This report is Volume Il of a two-volume final report by
the Codman Research Group, prepared for the Health Resources
Administration under Contract #291~76-0003, to assess the
usefulness of small area data to evaluatelihe health planning

program in New'England.

Volume I, Health Plapning and Regulation: The New

England Experience, describes health planning and regulation
in New England from 1976 through 1979. Part Cne includes
chapters on the setting; the roles of key actors in health

planning, planning methods, policies over time, and conclu-
sions. It is based on several hundred interviews and
'selécted case studies ctherﬁing Certificate of Need and 1122
applications, developmeﬁt of resource standards, and inter-
1nstituticuél‘ccmpetition. Part Two of Volume I comsists of
nine case studies developed to illustrate how the health
planning requirements were being implemented by the health

systems agencies.

Volume Ii deals with cross—sectional differences and
changes over time in the amount, kind, and costs of hospital
services in New England communities. It also addresses the
problem of ascribing an observed change in the local pattern
of hospitél use to a specific Fede:al or State program.

Both of these wvolumes will be made available from the
National Technical Information Service (NTIS), 5285 Port

| Royal Road, Springfield, Virginia 22161, Area Code 703

~ 487-4650.
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CHAPTER I
INTRODUCTION

I¢ is increasingly apparent that hospital performance,

‘measured in terms of per-capita rates of use of resources

rand serﬁices, varies significantly among apparently com-

parable populations living in neighboring communities.

‘phe classic description of small-area variations is Glover's
;pre~World War II study which showed that British school children
‘experienced ten-fold differences in per-capita rates of tonsillec-
tomy between different school districts.l These variations

in utilization persisted long after the National Health

service removed anyv possible economic motives for tonsil-

lectomy. Thus, in 1959 the Chief Medical Officer noted in

his annual report that "the tonsillectomy rate ranges from

0.5% in Merthyr Tydfil to 16.3% in Chester; in those aged

15 years, it ranges from 1.3% in Swansea to 36.5% in
Kingston-upon-ﬁull.“2 In more recent years extensive vari-

ations for total surgery and for specific procedures have

been documented for neighboring communities within the

United States,3_5
separated but apparently homogeneous members of insurance

Canadian Provinces,6 gecgraphically

plans,7 and for enrollees in prepaid group practices.8
While the rates are generally lower in the United Kingdom
than in North America, the range of variation among neigh-
boring health districts in the United Kingdom appears to be
of the same order of magnitude as seen among North American
communities of similar size.9

- The per-capita rates of use of hospital beds and ex~
Penditures also show extensive variations.l0 The studies
Presented in this report show extensive-variations among
neighboring communities within each of the six New England:
States: per-capita expenditures for hospital in-patient
services and per enrollee reimbursements under the Medicare
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Program vary by more than two-fold between highest and low-
est hospital areas in all states except Vermont; the use of

ties having bed-per-capita ratios that are similar to those
seen in the Kaiser Permanente Plan--and others having ratios

that exceed the pattern seen in Western Canada where the
number of beds is greater than 6 per 1,000.

l‘ hospital beds varies by nearly as much, with some communi-
|
| The idea that hospital performance should be measured

- through the routine recording of information on each patient

'is not a new one. It was first advanced more than 100 years

it on patients admitted to London hospitals should be collected

; ‘ so that the impact of hospitalization on health status

11

" ago by Florence Nightingale, who proposed that information
Ei could be compared among patients and hospitals. At the

beginning of this century, the same concept was advanced

by Ernest A. Codman, a Boston surgeon interested in improv-
; ing clinical performance through the feedback of information
i on outcomes, who was able to establish and maintain a data

f system for a short period of time.>2

In more recent years,
with the introduction ¢f electronic data processing,
interest in the establishment of routine data systems has

i/, grown. In the United States, routine data collection pro-

' cedures have been established in several States, with Rhode

Island and Vermont having the longest experience. Since
1969, information on each admission has been maintained
under the auspices of a regional data organizafion. In

Rhode Island, the organization is Rhode Island Health Serv-

~ices Research, Inc. In Vermont, the responsible agency

3 | _' is the Cooperative Health Information Center of Vermont.

o Theée agenéies are responsible for data confidentiality

and for making the data available for use by hospitals,

y . public agencies, physicians and other members of the health
1| care sector. Since 1973, data have been collected in Maine

and, more recently, a regional organizatiomr, the Maine




Health Information Center, has been formed to take responsi-
bility for collection, confidentiality and release of the
data.

In each State, essentially the same information is avail=-
able for each admission. The information does not identify
individuals, recording only age, sexX, residence, diagnoses,
operations, hospital of occurrence, date of admission, date
of discharge and discharge status; although the data base
appears to contain a minimal amount of information, it
supports a number of studies of the use of health care
among New England communities. We are fortunate to have
been long associated with the developments in these States
and, as health researchers, have had uniqué cpportunities
to explore some of the uses that could be made of large
data banks for the analysis of hospital performance.

This report summarizes a; number of studies which describe
hospital performance in New England. Part One is devoted to
methodologic issues, Chapter II describes how a small-area
analysis is undertaken; how the demography of hospitaliza-
tions within a region can be described so that larger
geographic regions can be sub&ivided into local hospital
market areas:; how indicators 6f performance describing per-
éépita resource allbcations-are'developed; and how utiliza-
tion of services is measured. The chapter alsoc deals with
several statistical issues which are important in the
interpretation of the data. '

Chapter III deals with problems of the quality of data
available in the hospital discharge abstract. Studies on
the consistency of recording practices are reviewed to give
the reader an understanding of the limits on the interpre-
tation of hospital utilization data. We conclude that
while demographic data, such as age, sex, place of residence

and surgical procedure codes are reasonably accurate, the




coding of the cause of admission is extremely variable and
cannot be relied upon at a level of detail beyond major
disease classification.

- Although the basic approach to small-area, epidemiologic
analysis was initially developed using the hospital dig-
charge data systems available in Maine, Rhode Island and
Vermont, the research described in Chapter IV extends the
basic methodology to the data maintained by the national
Medicare Program. These data can be used to describe the
health-care system and yield much of the same results as
are obtained with total discharge data. The data files
we use for this purpose are the MEDPAR (Medicare Provider
Analysis and Review) file, a 20% sample of all inpatient
stay records paid for under the Medicare program. The
MEDPAR files contain utilization information from bills,
démographic information ébout enrollees and provider in-
formation. Data from the Medicare Part B Program, which
have the virtue of being potentially available throughout
the United States, are also used in Chapter IV. They also
have some important advantages over the Main, Rhode Island

and Vermont hospital data in that information on charges

: and reimbursemengs is available. More importantly, the

Medicare data include data of death after discharge from
hospital, so that survival can be measured. Thus, this
source of data can be used to accomplish some aspects of
the goals of Nightingale and Codman--to connect medical
care events to their outccomes.

Part Two of the book is a description of the epidemiology
of medical services in New England. Chapter V shows how the

. data have been used to systematically measure the distribu-

tion,of'hospital resources across the six New England
States. It also describes the cross-sectional pattern of
variation in rates of use of services to show that some
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surgical procedures or hospitalizations have relatively
little variation while others have a great deal. Chapter
g vI investigates the consistency of the differences in rates
of use of services over time, as well as the long-range
trends in expenditures for particular surgical procedures,
. such as tonsillectomies or cesarean sections.

; A picture of the health care system emerges in which the
©  constituent hospitals have strikingly different performance
records with regard to impact on population rates of use of
medical technology and expenditures.

Tn Part Three, we give examples of a number of different
applications of the data. Chapter VII explores how epidem~
iologic information can be used for the planning, nanagement
| ‘ or regulation of the hospital system. Theoretical and

actual applications of data in facmllty planning, in Certlfl~

cate of Need decisions and in the development of State

health plans are discussed and examples given. Applications

in insurance or priée regulation are alsoupresented, in~

cluding the use of data to develop “parity" prospective
: budgeting: Based on either Medicare data or the hospital
discharge data, budget estimates can be developed for each
hospital in a reglon such that if these budgets were realized,
the variations in hOSpltal expendltures or Medicare reimburse-
ments per capita would be substantially reduced. The impor-
tance of using these methods to achieve a more egquitable
distribution of resources is highlighted by the use of the

data to describe the cross-subsidizations between communities
that result from insurance or taxation policies that do not
Lo take hlstor;cal patterns of per-capita expendltures into
account. A final section discusses how hospltal administration
may use the data for planning of physician staffing and for

cost~containment through review of employment practices;




Chapter VIII shows some uses that can be made of the data
for measuring clinical practice and suggests strategies and
a case example for use of the data in the PSRO setting.
With the small-area approach, PSROs can focus their review
on the specific cases (in specific hospitals) that contrib-

 ute substantially to rates higher than the regiomal aver-

age, leading more directly to review of controversial uses
of care than do current approaches to utilization review.
We also show how the outcome of care--with regard to mor-
tality following surgery--can be more accurately and ex~-
tensively assessed with Medicare data than with any other
existing data source. .

-Chapter IX summarizes some uses.of the data for the
evaluation of the impact of public programs. We review
the-xelationship.hetween_;ggulato:y and planning decision-
makihg and the Performance_éf the health care system: Over
time, can connections be made between planning and regqula-
tion and their end result as indicated by changes in rates
of use of services or expenditures? A study concerning the
impact of PSRO concurrent review on rates of hospitaliza-
tions and patterns of variation is included. Using the
;spallwarea.approach, we demonstrate that no changes in
utilization or expenditure rates were clearly related to
program impact; We also examine the impact of rate-setting
and the Medicaid Program with regard to the equitable dis-
tribution of resources among community populations.

In the final chapter of the book we discuss strategies
for improving the feedback of data on performance of the
hospital sector. While the variations in performance raise a

-number of policy dilemmas that are not easily resolved, we
suggest that the first step to resolving the dilemmas is

more widely shared and used information about their nature.







PART ONE

MEASURING HEALTH SYSTEMS PERFORMANCE
UsiNG SMALL-AREA, EPIDEMIOLOGIC TECHNIQUES




CHAPTER 11
HOW TO UNDERTAKE A SMALL-AREA ANALYSIS

There are four steps in doing the small-area analysis of
hospital performance:

' Step One: acquiring the necessary data
Step TwO: defining areas and populations

Step Three: estimating the guantity of health resources
allocated to populations

Step Four: measuring the utilization of hospital ser-
- vices by populations
This chapter describes each of these steps. It also re-
views some commonly used statistics and discusses the

1imits of the data for describing case mix.
ACQUIRING THE NECESSARY DATA
The appropriate base for defining areas and populations,

for estimating resource allocation and for measuring the

utilization of hospital services is a‘populationQbased data

set covering the use of hospitals by the full population

living within the geographic areas of jinterest. The data

should include:

--hospital discharge data
--population counts, and
——information describing the resources
and expenditures of hospitals
These data can be acguired from a number of resources.
Hospital discharge data are the most difficult to obtain.
In a few States, all hogpitals are enrolled in a

cooperative system which provides information corresponding

to the Uniform Hospital Discharge Data Set (UHDDS), recom-
mended by the National Center for Health Statistics.




Analysis of insurance claims prowvides another source of
utilization data. The following section describes elements
of these data sets and tells how they may be obtained.

Hospital Discharge Data (for a defined population)

This data set, the backbone of small-area analysis, con-

sists of a unit record of dischaxrge from hospitals over a
defined period of time, preferably for at least one yedar.
The records may be for all discharges or for a saﬁple of
discharges. However, if the records are sampled, problems
of sampling wvariation may hinder interpretation of varia=-
tions in rates, particularly those involving the estimates
of resources allocated to populations. In order to generate
unbiased population-~based rates, it is important that dis-
charge data be acquired from all of the hospitals that
routinely serve residents of the pertinent areas. This

will usually mean that hospital use must be investigated
across the boundaries of geopolitical areas, such as States
or health service areas.

For example, in the Vermont studies, we investigated the
use by Vermont residents of hospitals located in all of the
neighboring areas along the New York, New Hampshire and
Massachusetts borders. The use of referral hospitals in
Boston, Montreal, Hanover, New Hampshire, and in Albany,

New York, was also investigated. When significant numbers
of Vermont residents were found to be using an out-of-state
facility, the hospiﬁél was requested to provide discharge
records for Vermont residents, so that any hospital which

contributed more than 5% of the hospitalizations of any
Vermont town's residents were included,

The items contained in the discharge record vary accord-
ing to the nature of the data system from which they are
derived. The simplest and most commonly encountered record
is that collected as part of an ad hoc patient origin study.
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This record will often consist only of a code for the hos-
pital and a code for the location of the patient’s home

for all discharges occurring during a specific period of
time. This minimal information is all that is needed to
investigate geographic patterns of hospitalization and to
define popﬁlations with reference to the hospitals they
use. In more extensive patient origin studies, the data

- may include data of admission and service (e.g., maternity)
" from which the discharge occurred. Furthermore, (as des-
cribed in the next section) when used in conjunction with
information describing resources and expenditures of hos-
pitals, the patient origin data is sufficient to use in
estimating the allocation of beds and expenditures per-
capita. Because of their simplicity and low cost, many
planning agencies and hospital associations have undertaken
their own patient origin studies. In the studies presented
in Part Two of this book, the hospital discharge data in
three States--New Hampshire, Massachusetts and Connecticut—-
are based on patient origin data. In New Hampshire and
Connecticut the data were collected by health Planning
agencies and in Massachusetts the data were collected by
the Massachusetts Hospital Association.

Table 2.1 lists the UHDDS data items. These data items
supply numerator data for determining age-adjusted utili-
zation rates and for analyzing hospitalization experience
related to case miXx,

In Maine, Rhode Island and Vermont, the discharge sets
contain the items recommended by the National Center for
Health Statistics for inclusion in the UHDDS.1> In each
of t+hese three States, the major source of the discharge
data is a discharge abstract service: in Vermont, 14 of

the 16 hospitals currently supply déischarge abstracts to
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the Commission on Professional and Hospital Activities,
Professional Activities Study (CPHA/PAS). One of the
hospitals that does not participate in CPHA/PAS contrib-

utes UHPDS compatible data from-its own computer system
and the other submits abstracts of records directly to
the agency responsible for merging the data into a
common format.

TRBLE 2.1

ITEMS INCLUDED IN UNIFORM HOSPITAL DISCHARGE DATA SET

Hospital
Date of Discharge
Length of Stay
Patient - Age
Sex
Tawn of Residence
Discharge Status

Magnosis « Fima) D1agnes1s ExpTammg Admission
. . Secondary HHagnogis

Procedures - Principal Procedure
. Secondary Procedures

Maine data is derived from three sources. Most of the
hospitals are registered in the Maine Data'Service, an

, abstract service administered by the Maine Blue Cross
' organization; five hospitals participate in the CPHA/PAS

system; and one Maine hospital records its discharges with
a commercial discharge service. All Rhode Island data is
acquired through CPHA/PAS.

Bach of the three States malntalnlng the UHDDS does so
through a single agency that is responsible for merging
the data from the hospitals into a single uniform file,
In Maine, the responsibility is with the Maine Data Servmce,
in Rhode Island, the Rhode Island Health Services Research,
Inc. (SEARCH) is the responsible agency; in Vermont, the
Cooperatlve Health Information Center of Vermont, Inc.
(CHICV) serves thls function.
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Since full coverage, population-based data sets contain-
ing the UHDDS elements are available only in a few States,
jnformation based on claims data can provide a useful
alternative. Chapter IV summarizes studies which show how
the MEDPAR data file and Medicare Part B claims data can
be useful surrogates for patient origin data and can
_ measure utilization.

Population Data

To generate population-based rates of use of service, a
denominator, the number of persons-at-risk, is needed.
One source of population data is the dicennial census
which provides population counts for minor civil divisions
or for zip codes in five year-age groupings. In the
intercensal years, estimates can usually\be obtained from .
a State agency, such as a planning office or health de-
partment, but the age breakdowns are not always convenient.
For our studies in the six New England States, we'hade
" estimates for the years before and after the intercensal
using a straight line interpolation and extrapolation
based on 1970 census and year of estimate. For studies
- based on Medicare claims data (including MEDPAR), we used
the Medicare enrollee file as the source of the denominator.

An important caveat concerns the geo-code. For con-
 structing per-capita rates, the geo-codes used in the num-
érator (for example, the UHDDS) and in the denominator

. (the population file) must match. Since the numerator
geo-code can be either a zip or a minor civil division, we
have found it convenient to organize the data so that the
basic geo-unit is a "zip-minor civil division unit"--a
“ziptown'—-identified by: (1) investigating the boundaries
of zip codes and of minor civil divisions, and (2) group~
ing each so that the resulting aggregates under both code
gonventions relate as nearly as possible to the same geo-
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graphic area. This strategy alsoc reduces the importance
of a possible source of confusion in recording place of
residence in numerator data: place of residence is some-
times reported in the UHDDS in terms of location of post
office rather than patient residence.

Resource and Expenditure Data

As will become apparent in the discussion below, the
strategy for estimating hospital resource allocations to
populations can be applied to any fixed resource or ex-
penditure associated with a hospital. Thus, if there is
interest in the distribution of coronary care units among
community populations, a count of the number of such beds
in each hospital is needed. Qx, if the objective is to
estimate the per-capita annual expenditures for inpatient
- services among the various populations of a region, a
valid estimate of the annual inpatient expenditures of
each hospital is needed. Similarly, if the employment
practices of hospitals are to be investigated in terms of
per-capita employment rates, then the number of full time
equivalent (FTE) employees in each hospital is needed.

There are various sources for these data, but those who
use them must assess their accuracy carefully because the
variétions demonstrated by the analysis sometimes represent
artifacts of the under- or over—counting of resources
rather than substantive differences in resource allocation.
Fortunately, with the growth of special registries associ~
ated with rate setting and other planning or regulatory
programs, the opportunities for acquiring accurate descrip-
tive'data of the resources and expenditures for hospitals

are increasing.

In this report, we have based our estimates of inpatient
expenditures on data from Medicare cost reports for Vermont,
New Hampshire and Maine. For Rhode Island they are provided
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by SEARCH, and are based on American Hospital Association
(aHa) data for inpatient costs. The Connecticut data are.
also from the AHA. The data for Masséchﬁsetts have been
provided by the Massachusetts Rate Setting Commission.

Data describing hospital beds are based on AHA data,
as is the FTE employee rate.

surmmary: Tvpes of Data and Thelr Sources

Téble 2.2 summarizes the data used in the wvarious
studies reported in this monograph.

TABLE 2.2
CATR USED IN TRIS 800K

POPULATION ESTIMATES

For 1960 and 1970 United States Census ‘
Interin Estimates {1977) ;
Connectigut Connecticut State Department of Health i !
Division of Heslth Statistics, Estimeted
Population 7/1/77
Haine Haine Stxte Health Department (1975)
Mzssachusetts State Census {1975)
New Hampshire Office of Comprahencive Health Planning (1977)
Rhade Istand fhade Island State Health Department (1975)
Vermont Vermont State Health Department {1975)

P UTILIZATION DATA
Pattent Origin Data

Connecticus Connecticut Hospftal Association {Y0/76.9/77)
Massachusests Massachusetts Hospital Associstion (3/74-2/75)
New Hampshire United Health Systems Agency (10/76-9/77)
Uniform Hospital Discharge Abstracts
Haine Hafne Health Data Service {1973-1971
Rhode IsTand Rhode Island Health Servites Research, Inc.
{SEARCH) {1974-1977)
Vermnt Cooperative Health Statistics Center of Vermont
{1963-1977}
Hedpar (1975) . Hexlith Care Financing Admisistration

. A1l Hew England $tates
except Compecticut

Medicare Part B

Yarmont Carrier (1872)

RESOURCE ALLOCATION DATA

Expend] tures
Connecticyt Commission on Hospital and Health Care, Finance Div,
Maine Maine Health Data Service (from Medicare Cost Rept.)
Massachusetts Massachusetts Hospitai Association
Kew Hampshire Based on Medicare Cost Reports
Rhode Istand SEARCH - Based on American Hospital Association
Yermont : Based on Medfcare Cost Reports

Hospital Beds and Persomne) For A1l States - American Hospita] Associstion

DEFINING AREAS AND POPULATIONS

The Per Capita Rate

The analyses in this monograph are examples of the use
of epidemiology as applied to health services. Perhaps
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the most fundamental epidemiologic concept is that of a
population-based or per-capita rate, which is used in
many contexts. Most people are familiar with the concept
of per-capita income, which is often used as an indicator
of relative prosperity among states or among the various
communities within a state. To compute this per-capita.
rate, the analyst must first define the areas that he or
she is interested in comparing. The rates for comparison
are then constructed by counting the total number of res-
idents in each area (i.e., the "population-at-risk® in
epidemiologic terms) and then determining the total in-
come of each area which is the sum of all income received
by the resident population. Note that income is counted
by place of residence and not by place of employment, so
that the income of a resident who works out of the area
is counted for the area where the worker lives. The per-
capita rate is obtained by dividing the denominator for

the number of residents (whether they are workers or not)--
into the numerator--the total income.

In the health field, the death rate, based on place of
residence, is often used in population-based analysis.
Here, once again, the analyst must specify the geographic
areas for comparison, count the population and count the
number of deaths (regardless of place of death). He/she
then constructs the rates by dividing, on an area-specific
basis, the number of events (the deaths) by the number of
people living in the area (the population~-at-risk).

Establishing the Population at Risk

In working out population-based rates, the choice of
criteria for defining the areas for study is a key decision.
The c¢riteria used can be based on public policy. Area
comparisons on per-capita income and other indicators of
prosperity are sometimes made to determine eligibility for
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welfare benefits: In this case, areas usually correspond
to the boundaries of local government. An example that
is particularly important for the administration of
national health manpower programs is the designation of
"medically underserved areas" -- geopolitical units de-
clared to have "need" based on their ranking on several
jndicators thought to relate to the relative consumption

of health services.

The selection of areas can be based on some character-
istic that is thought to be associated with mortality.
The relationship between per~-capita income and death rates
can be studied by ranking communities according to their
per~capita income, combining small communities into larger
areas (to develop a population-at-risk that is sufficiently
large to generate “"statistically significant" rates, see
page 28},and counting the number of events (deaths).

In this case, the definition of the area is based on
criteria derived from a hypothesis concerning causality;
the application of the criteria is to an indicator of the
independent variable, per-capita income. An example of
this approach is the stratification of populations on the
basis of their rates of surgery to investigate the associa-
tion'between exposure to surgery and surgery-associated

deaths per capita (see page 181},

In the small-area analysis of hospital performance,
population-based rates can be defined by policy or by'
empirical criteria. The approach will depend on the
objectives of the analysis. In our experience, the more
common approach to defining the population-at-risk is

according to geographic patterns of use of hospital service.

This approach involves some measure of the relative fre-
quency of use of hospitals by residents living in each of
the most detailed geo-code units available. In this study,
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this unit is the "ziptown." as described above. Ziptowns
may then be clustered or aggregated to form hospital
areas.

Using Patient Origin Data to Define Hospital Areas

Table 2.3 illustrates the procedure. Step one involves
a count of the number of cases by geographic area for each
hospital with a unigue geographic code and for groups of
hospitals when hospitals are in the same location. In the
table, Hospital I and II are in different locations;
Hospitals III and IV are in the same community. The strat-
egy for aggregating the basic geagréphic units into the
areas to be used for a comparative study will vary accord-
ing to the purpose of the analysis. In the analyses pre-«
sented in this report, the demographic units used most
often are "hospital areas."” each made up from the basic
geographic units (the ziptowns, whose residents tend to
use the same local hospital(s)). To define the "hospital
area." we investigate the relative frequencies of use of
hospitals in each ziptown and assign each unit to "member-
ship" in the area served by the hospital(s) with the
plurality of (or most) discharges from the unit. For ex-
ample, using the so-called "plurality rule®™ in Table 2.3,
zip-units 1 through 4 are assigned to the area of Hospital
I; zip-unit 5 and 6 to Hospital II's area; and zip-units 7
through 9 to Hospital III and IV's area,

In the rural sectors of New England, the analysis por-
trayed in Table 2.3 will occasionally lead to the defini~
tion of areas that are not completely contiguous. For
example, in Vermont certain ziptowns that are located at
some distance from the nearest hospital will divide nearly
equally among hospitals located in two Or more different
areas. Occasionally, a town within the outer boundary of
towns assigned to one hospital area will qualify for in-
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clusion in an area of another hospital. To promote the
development of areas made up of contiguous ziptowns which

TABLE 2.3
USING PATIENT ORIGIN DATA TO DEFINE ROSPITAL AREAS
PART 1: HUMBER OF ADMISSIONS TO FOUR HOSPITALS BY THE ZIPTOMN OF THE PATIENTS' RESIDENCE

Ziptowns

Kospital Ziptoswn . ATl Other

Code totation 12 3 4 5 € 1 8 #  Ziptowns
I 2 55 1,23 200 19 76 4 B 18 48 )
1 5 o s 015 3 86 W 7 I8 1%
]
e & 3% 418 0 B L2 8N 2,3 2%
4]
v 8
MY Others CE e 1m0 ® 92 3\ T2 230 35,570
Yotal 4 1,450 333 63 453 1004 I.E25 928 2,629 36,172
SART TL: PERCENT OF ADMISSIONS TO SOUR HOSPITALS BY THE ZIPTOMN OF THE PATIENTS' RESTDENCE
Hospitai Ziptown oA
Gt . leematin 1 2z 34 5 & L 8 2
! 2 85.5 847 60.6 0.2 166 .2 0.4 1.9 18
1 5 5. .- 254 765 8.3 05 0.8 0.7
RN 3 :
47 2.5 1.2 286 — 82 TLY 8.5 8.7
Iv 8 ;
AT Others 5.4 7.1 7 159 10 9.2 206 288 8.7
Total 160.0 160.0 100.0 100.C 100.0 Y5870 T00.0  YOO.0 100.0

°Hnsp\'tals located in same ziptown are coebined when hospital areas are defined.

are more useful to planners and providers we have included
some small ziptowns that did not meet the plurality
criterion.

New England's 193 Hospital Areas

The term "hospital service area" has been used in a
variety of ways. We have found it convenient to refer to
the areas defined by the plurality rule simply as (local)
"hospital areas” and to refer to the resident population

of the area as the "principal population of the local
hospital(s)."

Patient origin studies undertaken in each of the six
New England States result in the division of New England
into 193 gecgraphically distinct hospital areas. There
are 26 areas in Connecticut, 41 in Maine, 79 in Massachu-
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setts, 24 in New Hampshire, seven in Rhode Tsland and 16
in Vermont. (See Figure 2.1) The procedure usually re-
sults in areas where the majority of residents are dig=
charged from the local hospital(s).

FIGUHE 2.1

HOSPITAL ARERS

The method for defining areas is similar to that pro-
posed for "hospital service areas" by Poland and Lembke,l4
except that we do not investigate patient origins below
the minor civil division or ziptown level.

The approach differs from that proposed by Griffith.ls

Under his method, the population resident in each geo-
graphic unit is "assigned" to a specific hospital, accord-
ing to the hospital's percentage share of the discharges
from the geographic unit. Thus, in Table 2.3 Hospital I
would be assigned 85.9% of the population from Area 1,
84.7% from Area 2, etc. The population served by the
hospital is thus the sum of its allocated population, as
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etermined by the relative frequency of diéchaxge and the
population of each ziptown. These synthetic populations
ometimes yield results with similar trends as the method
ased on area-specific populations. However, the denom-
jnator that is used to generate the rates by Griffith's
method is a function of the numerator and, for any single
geographic unit, the utilization rate calculated for each

- hospital will be identical. However, as the studies in

i ért Two clearly show, hospitals are not the same with
?regard to the probability that a member of a "population-
- at-risk" will be admitted. In some cases, populations of
similar size will experience two-fold differences in the
fnumber of discha#ges. The allocation of populations to
hospitals on the basis of relative frequencies of dis-
charges thus means that hospitals with higher than average
probabilities for admitting patients will be assigned
larger populations than the actual "population-at-risk"
for their services. A further problem with synthetic popu-
lations is that standard statistical technigques for testing
significance of rate variations, which require that the
numerator be a proper subset of the denominator, cannot be
'appliéd to synthetic populations.

In the urban setting, use of the plurality rule to de~
fine hospital areas leads to the aggregation of many minor
civil divisions into areas with large populations. In
Providence, this resulted in an area with five local
hospitals and a population of 480,000. Hospital areas
were also defined in Providence by excluding its largest
hospital (which obtained a plurality in nearly every cen-
sus tract). The method was not satisfactory because it
resulted in the assignment of many non-contiguous census
tracts to membership in an area, violating the concept of
geographically contiguous "medical market areas" comprised
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of neighboring communities. An alternative approach was
adopted which aggregates neighborhoods in the urban set-
ting into administratively defined health service regions.
The health service regions are then aggregated into hos-
pital service areas defined by patient origin studies. The
method thus involves three levels of aggregation:

Level One: Urban Neighborhoods: in which census
tracts in urban areas are grouped into neighborhoods (as de-
fined by the Rhode Island Health Department). There are
38 neighborhoods containing one-half of the State's popu-

lation in Providence.

Level Two: Health Service Regions: in which neigh-

borhoods (and non-Providence census tracts) are grouped
into Health Service Regions. The boundaries of these
‘regions were previously determined by SEARCH or the Rhode
Island Health Departmen@. In the urban areas, the criteria
for defining the region include social class of neighbor-
hood, geographic cdntiguity, and shopping pattern for
‘medical care. In the non-urban areas the regions fit
existing patient flow patterns concerning hospital use
OQutside the Providence area, the Rhode Island Health De-
partment and SE@RCH areas diverge., We have selected the
areas which correspond most closely to the boundaries of
our original hospital service areas which were based
solely on patient origin criteria.

There are 18 health'service'regions which contain the
entire population of Rhode Island.

Level Three: Major Hospital Service Areas: in which

the individual health service regions are grouped into
‘major hospital service areas so that in each area the
majority of hoépitalizations occur at the local hospital(s).
There are seven such areas in Rhode Island.
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IMATING RESOURCE ALLOCATION

nﬁier'the medical care demography of a region has been
iﬁéd on a small-area basis, estimates can be made of
'Quantities of health care resources (e.g., beds,
lars or personnel) that are allocated to the popula-
sns living within these areas. This step in the analy-
s requires three data sets: patient origin data, data
n the resources to be allocated, and a population count,
atient origin and population data were described in the
receding section. The allocation of resources requires
the identification of an indicator for each facility or
place of service of the quantity of manpower or facilities
available or expenditures incurred. For example, the in-
dicator may be the total number of beds in each of the
hospitals or the number of employees working in each hos- '
ﬁpital. These resources are then allocated back to the
?geographic areas from which the patients come on a hospital-
by-hospital basis according to the freguency of use of the
~resource by the residents of the areas. The sum of the
*allocated resources from all hospitals contributing to an
area's consumption is obtained and, for comparative pur-
iposes, divided by the area's pdpulaticn to obtain a per-
capita rate. :

" Examples of the Allocation Methodology

Table 2.4 illustrates the method for estimating the
allocation of hospital rescurces to a Maine Hospital Area.
The table shows the contributions of all the hospitals

that served the area in 1975 and 1976. Most of the serv-
ice was contributed by a local 71-bed community hospital
(Hospital A). Of its 6,605 discharges (Column 5), 4,925
(Column 6) or 74.6% (Column 7) were to local residents.
Thus, under the allocation procedure we estimate that

52.9 (74.6%) of its 71 beds were used locally. (Column 4 x
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Column 7 in Table 2.4 = Column 8.) The contributions of
other hospitals used by the population are also included:

Taple 2.4

Hospital Resource Allocation Method Based on Distribution of Discharges
[1lustratec for a Haine Hospital Are;s:l;th Estimited Populztion af 10,54
s

* of Dis- Beds
T of Total Discharges charges Allocated Per Capita

Hospital Type of Bads  Dischargas From Area  Frow Ares 10 Arez Beds,,
Sode (1 Location (2} Hospital (3) 4 (5} (8} 171 {8} {9
A Within ares Community n 6,605 4,925 4.6 52.9 §.97
4 Withia region Referral 8 25,008 531 z.1 §.7 0.83
¢ Remote Referral 536 38,479 4 - a1 4.6 8.05
] Neighbaring aren Community 136 18,612 128 13 1.5 0.14
£ Keighdering ares Community i3 1,181 135 .0 1.5 AL
F Keighboring ares Community 14 558 : 64 11.5 1.8 235
All Others Remote Comnund ty e 183 ——— 2.3 2.8
TOTAL R —. B 5,995 — 573 .30

Beds per 1,000 population

che referral hospital (Hospital B} contributed 531 dis-
charges; we estimate that 6.7 of its beds are allocated
to the area's residents. Community hospitals located in
neighboring outside areas contributed 4.6 beds (Hospitals
D, E and F). Twenty-eight other community hospitals lo-
cated in other parts of the State contributed 180 dis-
charges. Allocations to the area for these hospitals sum
to an additional‘2.3 beds (Column 8). Taken together,
67.1 hospital beds were allocated in the area: 78.8% by
the local community hospital, 10.9% by the referral hos-
pital and 10.3% by out-of-area community hospitals.
Column 9 in the table gives the per-capita rate of bed

allocation. The per-capita rates are obtained by dividing
the allocated number of beds (Column 8) by the population i
of the area in 1975 (10,649).

This hospital area, with 6.3 beds per 1,000 people, was
involved in an 1122 review. We will return to consider :

the case later in this chapter and again in Chapter VIII.
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_The value of the information about the allocation of
ésources to the health planner is that it reveals the
distribution of each hospital's resources and the total
’diétribution of resources throughout various communities
?of the region. As we show in Chapter VI, they can and
“have been used in decisions concerning bed need.  Tables
'can be generated for specialty bed distribution (such as
-CCU beds or maternity beds). In some cases, patient-
origin data allocated specifically to a department or
service may be more appropriate than total discharges or
patient days. The number of maternity discharges is more
appropr;ate than that of total discharges or patient beds
for studying the use of maternity beds, and the number of
cardiac patients (or medical service patients) is more
appropriate for determining CCU bed needs. When UHDDS
data are used, service-specific data is readily available
and in some patient-origin studies the data are service~
specific. Other data not ordinarily thought of as dis-
charge data can also sometimes be used for specialized
patient origins. For example, birth records provide a
readily available source of data for maternity patient
origin and allocation studies.

Aliocation can also ﬁe done to estimate manpower. As
we show in later chapters, there are marked differences
in per-capita FTE hospital employees among areas, and these
differences are associated with differences in per-capita
hospital expenditure and reimbursements under Medicare.
Since employment practices are within the domain of hos-
pital administration, an indicator of variation in per-
sonnel employment practices that is strongly associated
with variations in per-capita expenditures is of potential
value in choosing cost-~containment strategies. This con-
Cept is discussed further in Chapter VII.
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Allocating Resources on ‘the Basis of Total Patient Davs or
Admissions :

Allocations can be done on the basis of admissions or
patient days. Among community hospitals, length of stay
does not appear to vary nuch by distance of patient ori-
gin; allocations by numbers of admissions and patient days
yleld similar results. For referral hospitals, out-of-
area admissions have slightly longer lengths of stay, re-
sulting in proportionately greater out-of-area allocation
when patient days are used. When contrasted to the over-
all per-capita differences in resource allocation, however,
the difference between the‘two'methdds is not important.
This can be seen from Figure 2.2 which relates beds per-
capita for hospitals among the hospital areas of the three
New England States with uniform hospital discharge ab-
stracts. The correlation coefficient between the results

7.5

r.0

COMPARISON BETWEEM RESOURCE ALLOCAT{ONS
BASED OM PATIENT DAYS ARD ON ADIISIONS
KAIKE, RHOCE ISLAND, YERMDST |POPULATION 10,000)

BEDS PER CAPITA BASED 08 PATIENT DAYS
3.0 3.5 4-0 £.3 5.0 5.8 [ 5.3
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of the two methods is r = .93, Because allocations based on
discharges can be done with simple patient-origin studies,
we prefer to use discharges so that the methods are strictly
comparable between areas with and areas without UHDDS. How-
ever, when UHDDS data are available, some resources may be
more accurately reflected in the patient day allocation

than in the discharge allocation. For example, estimates of
FTE hospital employee per-capita may be more reasonably

associated with patient days than admissions.
MEASURING THE UTILIZATION OF HOSFITALS

As already stated, the measurement of the number of serv-
ices provided to a populatiéﬁ-at—risk requires some form
of uniform régistration of medical care events. The
patient-origin study (or record of hospital discharges
during a defined period), can be used to obtain a dis-
charge rate by counting the number of discharges occurring
to the residents of an area and dividing that count by the
total number of residents. The resulting rate is a cxude

discharge rate, that is, it has not been adjusted to re-

flect differences in age groupings as they may exist be-
tween ¢ommunities. Further, since information on length
of stay is not recorded in the registration, patient-day

rates cannot be calculated.

To interpret utilization rates, it is important to
understand the principles of age-adjustment and other
statistical tools used to describe variations in rates,
as well as some of the issues involved in the interpreta-
tion of statistical significance. It is also important to

understand the concept and limitations of case mix measure-
ment.

In the studies presented in this menograph, age-adijusted
and case-mix specific rates have been developed for the

'?OPUIations of Maine, Rhode Island, and Vermont, using the
UHDDS ,
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The MEDPAR file-~the 20% sample of discharges occurring
among the Medicare population--has also been used to develop
age-adjusted rates for the 65-year old and other population,
in five New England states. The rates are also case-mix
specific. The remaining section of this chapter deals with
age~adjustment and case-mix.

Age Adjustment

Many rates used in epidemiclogic investigation are
strongly influenced.by the age structure of the population-
at-risk, the most obvious example being the death rate.
For example, if the proportion of persons over 65 years of
age was 5% in ona;popuiation and 10% in the second, one
would expect that the death rate in the second population
would be higher than in the first on that basis alone.
‘8ince the purpose of many inquiries into population death
rates is to find out what factors other than age may be
responsible for differences in death rates among areas, it
is important first to "factor out® that portion of the
differénces that can be related to age structure. This is
done by age-adjustment.

There are two traditional methods of age adjustment, the
direct and indirect method. 'In this report, the indirect
method is used, principally because of the ease with which
it can be calculated. 1In calculating an age adjusted
death rate with the indirect method:

1) The number of deaths that occur to each of the
study populations is counted; this number be-
comes known as the "observed" number of cases.

2) The adjustment occurs through the process of
estimating the "expected" number of cases that
would have occurred in each study population
if the age-specific rates that are observed
for all areas taken together had been the rates
that occurred in each area. This is done by:
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a) defining age—groups of interest,

b) calculating the rate for all areas together
and then

c} multiplying that rate by the number of
residents in each study area. This gives
the expected number of cases On an ager
specific basis. 2

d) The expected number of cases for all ages - 3
for a given population is the arithmetical %
sum of the expected number of cases for
each age-specific group.

3) To obtain the rate, the ratio of the observed toO

- the expected number of cases is calculated and
then multiplied by the rate for all areas to-
gether. The result of this multiplication is
+he age—adjusted rate.

Statistical Issues

The standard statistical test we have used to interpret
the significance of a departure from the expected rate is
a one-degree of freedom chi~square test. This test asks
the guestion: What is the probability that the rate ob-
served in a particular study population is different from
the rate for all areas on the basis of chance alone? The

probability is expressed as a "p" value. FoOr example,

when p = .05, the chance is 5%, or one in 20. An important
issue relzted to the interpretation of p values is the '
"sroblem of multiple comparisons." In the formal testing
of an experimental hypothesis, it is customary to establish
in advance a p value that one is willing to accept as an
indication that the experimental group is "statistically
significant™ on some variable when compared to a control
group. For example, p = .05 or less may be chosen. But

if an expsrimentor chooses this value, he runs a riék of
drawing the wrong conclusion cone time out of 20. 1In that
one instance a difference will be interpreted as "being
significent" when in fact it would be expected on the

basis of chance alone. 2nd if he does 20 experiments, he

should expect to be wrong once on the basis of chance alone.
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The multiple comparison problem comes about when many
tests are run and is particularly severe when data are
generated for surveillance to detect "statistical outliers.”
This problem is encountered in the interpretation of chi-
square values in area comparisons such as presented in this
book. For example, in one analysis of variations in dis-
charge rates aﬁong 21 Vermont populations for 373 different
conditions, a total of 21 x 373 = 7,833 rates were tested
by chi-square, On the basis of chance alone, one would ex~
pect 392 of these rates to yield a positive test at the
p = .05 level; 78 to be significant at the .01 level; and
8 at the .001 level. The fact that the number of positive
tests corresponding to these three levels were 2,354, 1,491
and 929, respectively, indicates that much of the difference
in rates. observed in the study cannot be explained by chance
- alone. However, in interpreting any given rate, one would
expect that 16.6% of rates with p = .05 or less were so on
the basis of chance, for tests using p = .01 and .001, 5.2%
and 0.9% of rates with positive tests would be so on the
basis of chance.

One strategy for avoiding the pitfalls associated with
the multiple comparison problem is to use the observations
made on one subset of the data base to formulate hypotheses
about the results that will be obtained in the second. We
have used this strategy in the studies of variation of sur-
gical and medical case mix by using the Vermont portion of
the data base for exploring and characterizing the patterns
of variation and then "predicting" that similar results
will be found in Maine and Rhode Island. Based on this
étrategy, and using simple indicators for wvariations in the
distribution of rates within states, we have been able to
classify common surgical procedures alcng a spectrum ranging
from low to high variation which is generally consistent
among the States (see page 76, Chapter V).
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Indicators of Variation Commonly Used in Small Area Analvsis

The indicators of variation we commonly use are: (1) the
number of statistical outliers (with p values equal to or
greater than .01); (2) the coefficient of variation, which
is the standard deviation of the distribution of rates
divided by its mean; and (3) the range between high and low
members of the rate distribution.

another statistical issue is the correspondence between
two ways of viewing hospital performance, from the perspec-
tive of the institutions and from the perspective of the
populations served by the institutions. The extent of the
association between the institutional performance indica-
tor (length of stay) and the populations' use of beds, and
the extent to which variation in the use of beds relates
to variations in incidence of hospitalization may be
characterized with the "explained variance" or "R-sguared"”
statistic, which is the square of the correlation coeffi-
cient. The correlation coefficient itself ranges from -1.0
to +1.0; the stronger the relationship the nearer the value
of the cocefficient is to 1.0; weak relationships are near
zero. The sign of the coefficient indicates the direction
of assoéiation, with a neéative sign meaning the value of
one indicator increases as the other decreases. The sguared
correlation coefficient is usually expressed as a percent
and represents an estimate of the variance or difference
among the values of one variable which is explained by dif-
ference among the value of a second. Because the relation-
ships are usually multiplicative, we use the logarithmic
form of the regression coefficient.

Case Mix and its Measurement

'One important application of the UHDDS or MEDPAR data is
-for the measurement of the types of cases that are admitted
to hospitals. Interest in the measurement of case mix
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stems from a number of needs, many of which relate to the
obvicus fact that not all hospitals are the same: some
serve as regional referral centers and others as community
hospitals. For a number of planning and regulatory func-
tions, it would be useful if the types of cases processed
by hospitals could be classified according to condition
and severity, as well as to type of treatment. This would
be valuable both for resource allocation decisions and for
testing the relative efficiency with which cases are handled
in the individual hospital. And, if comparisons could be
made between the ways similar cases are handled in differ-
ent hospitals, hospitals that deliver care more efficiently
could be rewarded and those. that are inefficient could be
penalized. '

One way by which conditions may be classified is by use
of the primary and secondary diagnoses listed in the UHDDS.
The primary diagnosis is defined as "the condition, deter-
mined after study, that occasioned the patient's admission
to hospital™ (CPHA/PAS definition). The coding of this
condition (sometimes as it is associated with relevant
secondary diagnoses) is used for specification of case mix.

The value of the approach, therefore, depends on the de-
gree to which the listed diagnoses correspond to the con-
ditions they are presumed to represeht, The nature of this
correspondence depends on qualities of physicians as ob-
servers and recorders of biological events; on the quality
of the coding as it takes place in the hospital record
room; on the gquality of transcription of the information
from physician to record room and from record room to
computer tape.

In the pasf, most studies of the quality of reporting
have shown major variations in coding practices that re-
sult from between-physician differences in use of terminology.
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or in diagnostic practices. Koraan‘has reviewed many

of these studies. More recently, the Institute of Medicine17
demonstrated significant variation among hospitals in the
practice of recording diagnoses in the UHDDS. Although the
coding of surgical procedures was reasonably accurate, there
was little uniformity among hospitals in the ordering of
diagnoses.

The next chapter reviews several studies which estimate
the quality of the UHDDS data for classifying patients
according to cause of admission. The evidence cited in the
chapter stands as a clear caveat against the naive inter-
pretation of case mix based on UHDDS data.

33




CHAPTER 111
NOTES ON DATA QUALITY

Hendrickson and Myers,ls in a review of one year of com-
puterized hospital discharge abstract data from a large
urban teaching hospital, found a variable but gignificant
error rate in the recording of all entries studied. The
‘extent of the error rates, plus evidence of recording
bias, led the authors to conclude that the abstract data
were unsuitable for most clinical purposes and, at best,
could serve only "as a guide to selecting parameters to
study in a chart review." Of particular importance is the
recording of diagnoses from the medical record for encod-
ing on the discharge abstract form. The Institute of
Medicinel7 study on the "Reliability of Hospital Discharge
Abstracts" was based on independent reabstracting of a
sample of records in several institutions and developed
disturbing evidence of discordancies in diagnostic coding.
The issue of reliability must be of central concern to all
workers in the field and to all consumers of data derived
from the hospital abstracting systems.

In the course of working with health data sets in New
England, several opportunities arose to study reliability
questions because, in certain circumstances, more than one
record with diagnostic information is produced semi-~inde-—
pendently for the same hospital episode. An example is the
report of Gittelsohn and Senninglg on in-hospital deaths
for which both a hospital abstract and a death certificate
are produced. The correspondence between cause of death on
the certificate and abstract diagnoses were compared, with
the result that 72% of the causes were found to have the
same 3-digit diagnosis at some position in the medical
record. For all neoplasms as cause of death, discharge
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abstract diagnoses agreed on the same site in 77%; 6%
agreed only at the organ level; and 17% were either of
different organs or, in the case of one record, listed no
neoplasm at all. Circulatory system causes of death had
the same discharge abstract diagnosis in 71% of the cases.
While a stroke was likely to be labeled a stroke in both
data sets (81%), there was major disagreement as to type,
such as thrombus, embolus, hemorrhage or generalized
cerebrovascular disease. The overall rates of agreement
varied widely between hospitals, ranging from 45% to 85%.
Since no external measure of the validity of a given
diagnostic label is available for either data set, high
agreement rates provide only a measure of consistency,
while low agreement rates provide evidence of potential
problems in diagnosis abstracting, recording and encoding.

A specific problem pertains to deaths following elective
surgery. In general, the instructions for coding underly-
ing cause of death specify that complications and misad-
ventures in operative procedures are not to be used if the
condition for which the treatment was given is indicated.
Thus, a person dying of a heart attack or stroke following
lens extraction'is to be coded to the cataract. A similar
problem arises iﬁ the assignment of final diagnosis explain-
ing admission on the hospital abstract where the acute
infarction rather than the cataract is often assigned.

MEDPAR AND PAS COMPARABILITY

In a study carried out for the Health Care Financing Ad-

. . 20
ministration,

a 20% sample of Medicare Part A inpatient
records was obtained for Vermont residents for the year 1975.
This data set, called the MEDPAR file, is described in
detail in the next chapter. It contains items which are
comparable to the PAS hospital file, including diagnosis

and principal procedure.
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In order to compare diagnosis codes between PAS and
MEDPAR hospital record systems, records from each data
set pertaining to the same patient were linked. Because
identification is by patient number in PAS and by Social
Security number in MEDPAR, it was necessary to link the
patients in each hospital on the basis of coded character-
istics common to both systems--i.e., admission and dis-
charge dates, status, sex, age and county of residence,.

0f the 2,857 patients in the MEDPAR file, 2,305 (81%)
were located in the PAS file. The 552 unmatched records
are explained by coding errors or differences in the two
data sets, particularly regarding residence. There can be
reasonable assurance that the matched pairs are the records
of the same patient. An analysis of the information con-
tent of these items revealed that, for Vermont, the prob-
ability'of a false positive match was less than one in
one million in the worst possible case and an average of

legs than one in two million overall.

The diagnosis code in the MEDPAR and the PAS data sets
are appropriately regarded as independent replications of
the same information under two different processing systems.
Both data sets use the adapted version of the international
clagsification of disease (ICD-A) convention for coding
diagnosis and procedures. A measure of the reliability of
final diagnosis is thereby provided by the agreement rate
for the 2,305 matched pairs. MEDPAR uses a single diagno~
sis while PAS records a final diagnosis explaining ad-
mission and up to seven secondary diagnoses. Since the
- definitions of final diagnosis are at variance in the two
Systems, the MEDPAR diagnosis code was compared with all
diagnos+ic codes present in the PAS record first at 4-digit
_leVel, next at the 3-digit level and last at the 2-digit
level, The search algorithm ensured that the most
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specific agreement would be selected with any PAS diagno-
sis code, irrespective of its position in the record.

There were a number of occurrences of non-ICDA codes
in the MEDPAR file, the outstanding example being the 101
cases listed as ICD-A 799 which does not exist'in the code.
None of the *'799' MEDPAR agreed with any PAS dlagnOSlS.
There were 207 MEDPAR malignant neoplasms, of which 71% had
the same site coded as PAS, 14% referred to the same organ
andfthe remaining 15% to a dlfferent organ or not to cancer
at all. (Table 3.1) The 283 MEDPAR cases wmth ischemic
heart disease had specific 3-digit agreement or better two
times out of three. The 130 MEDPAR cases with cerebro-
vascular disease (CVD) were on target in 58% of the cases,
while an additional 24% confused hemorrhage with thrombus
and thrombus with illi-defined acute episodes, but remained
within the bounds of_thé cardiovascular disease rubric.
Thus, there was 79% agreement for cancer, 80% for ischemic
heart disease and 82% for stroke.

TABLE 3.1
.. AGREEMENT OF MEDPAR AND pAS RECORDED DIAGNOSES
. VERMONT, 1878
MEDPAR 1Co-a " Total Agreement With Any PAS Diagnosis
ox Codes Records  4-Digit 3-Digit __2-Digit Hone

Total 2,305 1.146 268 258 633

Infective {000-136) 49 28 3 7 M
Neoplasm (140-209) 207 129 21 13 44
Other Neoplasms  {210-239) 27 13 1 2 1
Diabetes {250} 49 n 15 0 3
At ' (410) 57 42 5 a 6
15HD (412) 283 52 93 41 56
Asymptomatic HD (427} a4 12 9 ¢ 23
VD (430-438} 130 75 1 20 24
Pneumonia {480~-4886) 51 Ll ¢
Other Respiratory (51%) 63 9 0 49
Hernia {550-553) 50 5) 3

(=" ¢
]

Gall Bladder (574-576) at n 16
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Perhaps the best that can be expected is a 2-digit
diagnostic taxonomy which distinguishes a stroke from
pneumonia, a heart attack from an impacted bowel, and an
umbilical hernia from lumbago.

QUALITY~ASSURANCE/DISCHARGE ABSTRACT STUDY

In one hospital included in our studies, two hospital
discharge abstracting systems were maintained independently
for Federal patients. The first system included the medi-
cal records for all inpatients for whom diagnoses, pro-
cedures, dates and demographic data were abstracted on form
for encoding. Under the second system, operated for the
PSRO under the Quality Assurance program covering all Medi-~
care and Medicaid patients, abstracts of similar items of
information were prepared for each hospital episode by a
different'group of workers. The comparability of the diag-
nostic and procedure codes under the two systems provides
an indication about the limits of the reliability of the
information.

To this end, a sample covering the first six months of
1978 admissions were selected. A total of 3,328 Quality
Assurance and Medical Records were linked for each patient
in the series and the ICD-A diagnosis and procedure codes
compared. The results are presented in the number of
digits of cocde agreement of the first or principal Quality
Assurance diagnosis with the first Medical Record diag-
nosis and with any Medical Record diagnosis. About half
of the Medical Records contained a single diagnosis code,
20% contained two and the remaining 30% listed three or
ore. The importance of the first diagnosis is that it
is the basis for most reports on case mix and classifica-
tion systems, such as Diagnostic Resource Groups (DRG).
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Table 3.2 exhibits the percent of first quality assur-
ance (QAI) diagnosis by agreement level with the first
(MR1) and with any MR entry. Overall, 58% of the record
pairs were in total agreement (4-digits) in the comparison.
An additional 6% agreed as to the first 3-digits of the
ICD-A code, but differed in the terminal digit. In 19% of
the pairs, the closest agreement was in the first two
digits of the code. On the principal diagnosis explaining
admission, 24% of the pairs were in total disagreement:
The two data systems assigned completely different princi-
pal diagnoses in nearly one quarter of the cases. Under

the DRG system, such cases would end up in entirely dif-
ferent groups.

TASLE 3.2
AGREEMENT OF FIRST QUALITY ASSURANCE DIAGNOSIS
WITH ANY MEDICAL RECORD DIAGNOSIS .
Number Percent by Agreement Level
of Cases 4-Digit 3-Digit 2-digqit None
Total Cases 3,18 5g% &% 9% 7%

Service Private, Medicine 479 66% B% 1% 15%
Pedfatrics 181 67% 4 1% 17%
Gynecology 113 7% 6% % 14
Gbstetrics 4] 57% % 19% s
Fertility 322 0z 73 99% %
fphthalmelogy 73 8% i 55 10
General Surgery 273 5% 0% 10% 8%
Bx A Neopiasms 220 bred % ™ 6%
Diseases of fye 253 #5% ar 5% 5%
Disaases of Ear ) ne 7% 10% 2%
Abortion (641) a2 oz 0% 398 %
Diabetics % Tt 12% 0x 488
150 % e n ™% e

By serxvice (as shown in Table 3.3) the 3-digit agreement
rates with any Medical Record diagnosis varied from 85% in
opthalmology, 83% in gynecology, 71% in pediatrics, to 0%
in the fertility clinic. In the latter case, the discor-
dance arose because the Medical Record used the ICD-A
codes 642-644 (codes which include abortion induced for
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other reasons, spontanecus abortion and abortion not

specified respectively) to describe the same phenomena

for which the Quality Assurance utilized ICDA codes 640-641
(codes which include abortion induced for medical or other
legal indications). For the 320 QAl neoplasms, agreement
as to the same site was 79%, with an additional 7% classi=~
fied to the same organ; fully 16% of the MR1 diagnoses
were other than neoplasms.

TABLE 3.3

AGREEMENT OF PROCEDURE CODES IN QUALITY
ASSURANCE AND ANY MEDICAL RECORD PROCEDURE

Number Percent by Level of Agreement
of Cases QAT=HR1 Any Rene

Total Cases 1,763 ne B4 22%
D&C {747} 229 98% 1% 1%
Otolaryngotogy 9% 55% 1% 23%
Ophthalmoiogy 253 79% 4% 17%
Lens Extraction (145) 18 ; 100% 0% 0%
Cardiac & Vascular o] ’ 87% 5% 34%

Thoracic Surgery 22 63% o4 28%

A total of 1,763 of the cases in the series contained
one or more procedure codes in both data sets. The first
guality assurance procedure (QAl) agreed with the first
medical record procedure in 71% of the cases, with addi-
tional Medical Record procedures in 7% and totally dis-
agreed in 22%. Agreement by QAl procedure ranged from
100% for inguinal hernia (ICD-A-382) to 57% for cardiac
and vascular procedures and 65% for ENT procedures. The

implication is that reliability problems exist in the

assignment of procedure codes in the hospital under study.

iNTERNAL CONSISTENCY: FINAL DIAGNOSIS EXPLAINING ADMISSION
BY TYPE OF SURGERY

. An opportunity to investigate the guality of diagnostic
coding in the hospital discharge abstract was performed by
Comparing the diagnoses listed for patients with selected
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types of surgical procedures. Only the consistency oX the
final diagnosis with the procedure 1s at issue; no external
measure of validity of the diagnostic label is available
since the UHDDS contains no objective measurements of mor-
bidity, records no signs of symptoms, and contains no
pathology reports or other criteria whereby the diagnosis
might. be validated or a measure of likelihood assigned to
the particular diagnostic label. The association of hyper-
trophy of tonsils and adenoids as cause of admission with
adenotonsillectomy as first procedure is merely taken to
indicate internal coding consistehcy on the records, sug-
gestive of accurate coding practice.

Tables 3.4 and 3.5 exhibit the final diagnosis explain-
ing admission for several types of surgery. Appendectomies
are classified as either primary or secondary to other pro-
cedures, such as'hystérectomy. Some 82% of the 2,602
primary appendectomies had a diagnosis of acute and other

TABLE 3.4

APPENDECTOMIES REPORTED ON HOSPITAL DISCHARGE ABSTRACY
8Y STATUS AND MAJOR DIAGNOSIS

Yermont, 1969-71

H-1CDA

Major Dlagnosis Codes Primary Secondary

Enteritis, diarrheal disease {008,009) 27 3
Matignant Ca - digestive organs {150-159) 1 61
Malignant Ca - GY crgans {180-189) g 144
Uterine fibroma {218) 1 285
Other benign neoplasms of uterus (219) 1 20
Benign neoplasm of ovary {220} 6 178
Other diseases of spieen (268} 116 17
Acute appendicitis (540} 2011 72
Other appendicitis {542-543} 12 17
Hernia of abdominal cavity {550~553) 2 7
Other disecases of intestine {560-569) 33 167
Cholelithiasis {574) 9 546
Diseases of ovary {612-616} 37 218
Diseases of uterus (620-629) 12 328
Delivery {650-661) 102 200
Symptons referable to abdomen (785) 60 30
All other diagnoses ookl 31 392
_Total Appendectomies 2602 2687

Males 1381 399

_ Females 1211 © 2288
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forms of appendicitis. An additional 16% of the cases
were associated with diseases of the spleen, intestine,
ovary or uterus, with delivery, or with symptoms referable
to the abdomen. Most of the secondary appendectomies were
performed in conjunction with female surgery, i.e., sur-
gery for neoplasms of the digestive or genitourinary organs
or cholecystectomy. More than 80% of these cases were
.associated with diseases of the digestive and GU systems
and delivery.

For the 6,356 adenotonsillectomies, 90% of the cases
had final diagnoses of hypertrophy of the tonsils and
adenoids to explain admission, while 5% cited chronic
otitis media (Table 3.5). Ligation of varicose veins was

TABLE 3.5

CONSISTENCY OF SURGICAL PROCEDURE AND MAJOR DIAGROSIS

Yermont, 1969-1
SURGERY Number
He YCDA of
Hajor Diaghosts Code Cases
Tonsillectomy 5356
Hypertrophy of tonsils (500} 57131
Otitis media {381} 340
A1l other diagnoses haaiad 285
Ligation of varicose veins 1358
Varicose veins, lower extremities (454) 1214
Diseases of veins & lymphatics {450-8) n
Cholacystectomy 2620
Cholelithiasis {574) 2215
Cholecystitis (575) 268
.Other diseases of gall biadder (576) 17
Prostatectomy 1858
Malignant neoplasm - prostate (185} 239
Halignant neoplasm - bladder 188) 30
Diseases of prostate 600-2) 1295
Lens extraction 1675
Diabetes {diabetic retinopathy) 250} 16
Cataract 374 1588
Glaucoma (375) 19
Congenital anomaifes of eye (744) 12
Repair of inguinal herniz (non-recurrent) 3513
Hernia of zbdominal cavity {560~3) 3353
Hydrocele {603) a5
Hemorrholdectony 887
Hemorrhotds (455) 754

Anzl fissure, fistyla, abscess (565-6} 51

'a$sociated with final diagnoses pertaining to diseases of
the veins in 95% of the cases. Cholecystectomy was per-
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formed in conjunction with cholelithiasis, cholecystitis
and other gall bladder diseaées in 96% of the cases. A
similar circumstance pertains to prostatectomy and diseases
of the prostate, lens extraction and cataract, herniorraphy,
and abdominal hernia, and hemorrhoidectomy and hemorrhoids.
Such consistency between surgery and indications suggests
that a high level of diagnostic coding accuracy exists in
the data systen.

The internal consistency, however, is considerably less
for cases of surgery that end in death. 1In a study21 of
11 common sutgical procedures with discharge status of
dead (N = 269), only 53% of cases had a cause of admission
diagnosis that correspondéd to the organ for which the
surgery was performed, 22% were for cardiovascular disease
and 25% for unrelated diagnosis. In general, there is a
strong tendency to confuse the immediate cause of death
with the reason for admission. Further, the confusion
carries over to the death record where only 32% of the
269 cases were found to have the underlying cause of death
attributed to a disease affecting the organ for which sur-
gery was performed.

SUMMARY AND CONCLUSION

The problem of data quality in hospital discharge ab-~
stract systems is central in developing reliable informa-
tion concerning hospital utilization. Our own observations
suggest acute problems exist in the ordering of diagnoses,
defining cause of admission in transcription from medical
record to face sheet and in encoding to the discharge ab-
stract. The quality of the information is limited by the
current state of medical knowledge and the manner in which
it is applied by practitioners working in particular in-
stitutions.. Wagner22 refers to "formal errors" as contrasted
with "factual errors." By this he means errors detectable
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' without any further knowledge, such as a gynecologic pro-
cedure in a male. Such formal errors exist in the hospital
data sets under study and their occurrences have been tabu-
iated by institution; the results indicate that certain
hospitals should be selected for review of medical coding
practices. Linkage and internal consistency studies of
the type explored here provide the opportunity for target-
ing potential problems and for establishing the dialogue
petween data producer and data analyst required for con-

'tinuing improvement of information flow. H
3
f

For present purposes, issues of reliability are discussed
in order to establish caveats for the interpretation of
hospital utilization data on both an institutional and a
poPulation—geGgraphic basis. In general, the basic facts
of a hospital episode appear to be complete and reasonably
reliable. These include the fact of hospitalization it-
self, patient characteristics, dates and dischargé status.
Thus, measures such as total hospital utilization rates,
patient day rates, occupancy and length of stay can be
regarded with a high degree of certainty. Next in quality
are procedure data which provide the basis for patient
biiling. While problems may exist in certain hospitals,
internal consistency studies and reabstracting studies of
the type carried out by the Institute of Medicine suggest
that surgical information is ascertained with a high degree
of accuracy and that statistical indices developed there-

from can be viewed with reasonable confidence. The major
difficulty evidently is with diagnosis codes, where the
resolution appears to be, at best, at the level of two

digits. Thus, a patient may be reliably classified as

being admitted for a chronic respiratory disease while some
doubts must be entertained as to the subclassification of
‘bronchitis, emphysema or chronic obstructive pulmonary disease.
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The importance of this observation for the use of nomencla-

tures such as Diagnostic Research Groups. should be under-
scored.
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CHAPTER IV

THE USE OF MEDICARE DATA FOR ANALYSIS
OF THE PERFORMANCE OF THE MEDICAL CARE SYSTEM

The data most often recommended for the analyses of
health care services are population-~based data which re-
cord medical care events uniformly for the total popula-
.tion of a region. The Uniform Hospital Discharge Data Set
(UHDDS) is an example of this type of data. But total
population data are not easily obtained because all hos-
pitals that serve the region's population on more than an
occasional basis must agree to pool discharge abstracts
containing agreed upon data elements so that a masterfile
of all hospitalizations for the region can be prepared. .
For ambulatory care, all physicians' offices and out-patient
clinics need to agree to a similar procedure. For a number
of reasons, such agreements are difficult to obtain and
maintain. There are only a few examples of successful
population-based hospital discharge data systems and no
examples of ambulatory data systems. For these reasons,
it is very unlikely that data systems will be developed
in most States soon enough to be useful to current planning
and fegulatory legislation.

There are, however, alternate data sources that can be
used to generate valid indicators of population use rates
and that also have distinct advantages over the uniform
hospital discharge or ambulatory data sets. Data obtained
from health insurance claims can be used. The value of
claims data for describing small-area variations has been
demonstrated in studies by Lembk623 and Lewis.7 Lembke's
Pioneering studies in the 1950's demonstrated the importance
of routine data sets collected from insurance programs for
_desctibing geographic variations. His efforts to feed back
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the data indicated the potential value of the information for
altering clinical practices. - In the late 1860's, Lewis demon-
strated how Blue Cross claims data could be used for describing
variations in practice patterns among counties in Kansas.

The national Medicare program is a rich source of data for the
‘analysis and evaluation of the medical care system. The value of
the data for describing health service areawide utilization rates
has already been demonstrated by the Health Care Financing Admin-
istration. This and subsequent chapters demonstrate potential
uses for two national Medicare data sets for small area amalysis.
The first is the MEDPAR data set, a 20% sample of all hospitaliza- |}
tions under Medicare. The demonstration in this chapter is MEDPAR'&
value for defining hospital areas, estimating the allocation of
resources and measuring utilization. The second national data set %
is the Medicare Part B file; this chapter shows how the informationif
can be used to define physician service areas and to measure aspectéﬁ

of ambulatory and inpatient care. The Medicare Part B data set can B
be used with the national Medicare enrollment file {the HISKEW file)%
to obtain valuable information on survival after medical interven- |
tion. This latter application, together with illustrations of how
the MEDPAP. data set may be used in planninyg, are discussed in subse~- 8
quent chapters. 1

THE NATIONAL MEDPAR DATA SET AS A SURROGATE FOR FULIL COV-
ERAGE POPULATION-BASED DATA SETS IN SMALI AREA ANALYSIS

The following section summarize the principal findings
of a study of the feasibility of using MEDPAR data as a
surrogate for total coverage data files.?* This data set
is maintained by the Health Care Financing Administration
(HCFA) ; its.contents are given in Table 4.1.

The investigation involves (1) comparing hospital areas
defined by patient origin studies based on MEDPAR with
areas using patient origin studies based on full coverage
data; (2) comparing the results of resource allocation
studies based on MEDPAR data with those based on full
coverage data; and (3) comparing variations in utilization
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and reimbursement rates from MEDPAR with utilization and
hospital expenditure rates based on full coverage data.

TABLE 4.1
WEDPRR RECORD CONTENTS
25, PRSO State Code

76. Type of Hospital
2. ‘fetal Charges

Claim Kumber
Hospital Kumber
State and County of Residence
Prufessional Standard Review 2. ;’:":::"‘: :’sﬂ ;
Organization (PSR} Service . of Benefictary
Area fusber e o Facfiiti d
Discharge Date 30. umt:r of Fac es &
Primery Discharge Diagnosis Services

1. Hedical Scheel Affiliation
Length of Stay

12, Bed fapscity (Adult)

Age Lo d Da

9. sex :": nis a
10. Face . Lifetime Reserve Days

.
34
1. Addittonal Diagnasis a. Type of c"“m’ﬁ —
12. Surgical Indfcation ::‘ Perfodical Interin Paymsn
w
38

o P

P

13. Discharge Status B Db:u o: :mssm
a« 14, Day of Admissien . . te o c::;ery

15. Additional Surgery - “"'9!"‘!1: :h ¢ (pms)
16. Avount Refmbursed :z :‘iood ‘urncs e m:s“
7. Intessive Care Charges . Intansive Care

41, Total Accommedation Charges
18. Opersting Room Charges

42, Type of Entitlement
19. Pharmacy Charges o et voce)
by T 43 i 1“" r::e:zil )
e e :nuﬂ'ima Ch 5
?2. Supplies Charges “ {Ane ;;: arge:
23. hAnesthesia Charges - Covere 1965
24, Inhatation Therapy Charges

MEDPAR as a Proxy for Defining Hospital Service Areas

- Two independent origin studies were performed; one used
the 100% patient origin data, the second, the MEDPAR file,
obtained from HCFA. Studies were performed for Maine,
Massachusetts and Vermont. Results in Vermont and an urban
portion of Massachusetts typify the findings.

Vermont: MEDPAR in the Rural Environment Because the
Vermont data file is geocoded using town of residence

rather than zip code, the two data sets were made compati-
ble by reducing the towns and zip codes into 167 units
(ziptowns) with common boundaries. The number of Medicare
enrollees who live in these 167 ziptowns ranges from 9 to
- 5,187; of the 167 population units, 47 have fewer than 100
Medicare enrollees; 48 have between 100 and 199; 22 have
between 200 and 299; 37 have between 300 and 999: and 11
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ziptowns have more than 1,000. We investigated the use of
each Vermont hospital by residents (or enrollees) of each
ziptown; the geographic units were then assigned to hos-
pitals according to the plurality rule. (See page 17 for
definition of plurality rule.) The correspondence between
the two methods is shown in Table 4.2: 50,020 or 95.6% of
all enrollees were assigned to the same hospital service
area under either method. These enrollees live in 115 zip=
towns. '

TABLE 4.2

RELATIONSHIP SETWEEN NUMBER OF RESIDENT ENROLLEES
AND HOSPITAL AREA ASSIGNMENT OF ZIPTOMWNS - Yermont,
1975

Assigned to Same Hospital Different Area or Mo Percent Enrellass
Ziptowns Total # Tetal # Area by Both Methods Assignment Possibie Assigned to the
Grouped of Zip- of Enrcllees by Plurality Rule Same
by # of towns
Enrollees £ of £ of # of 4 of
Ziptowns Errollees Ziptowns _ Enroilees

300+ 41 39921 4 38921 - —-— 100.6
200-299 i7 4123 14 ,: 3375 K] e 81.8
100-19¢ 39 5438 35 4958 5 477 91.2

§-59 42 83 25 1766 17 1447 62.8

Total 139 52292 1185 s0G2G 2% 227 95.8

However, 24 ziptowns containing 4.5% of enrollees were
assigned to different areas or were not assigned at all,
either because of a tie or because there were no recorded
admissions in the sample. These areas each have fewer than
300 enrollees.

When a ziptbwn has less than 300 Medicare enrollees (or
less than an annual expected number of admissions of about
15), one can anticipate some difficulty in assigning zip-
towns to hdspital areas. Although the discrepancies are in
fact low (only 4.4% of the population was not assigned the
same way), 23.5% of Vermont Medicare enrollees live in zip-
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towns that have an enrollee population of less than 300

where there is some uncertainty about hospital area assign-

ment. If the sample size were 100% rather than 20% of the

over 65-population, the uncertainty would be reduced sub-

stantially. Indeed, beginning in fiscal year 1978, a 100% |
Medicare hospitalization £ile exists which could be used

for patient origin studies. The UHDDS maintained by PSRO

is also a 100% Medicare hospitalization file. :

Massachusetts: MEDPAR in an Urban Area To investigate
the utility of the MEDPAR file for urban and suburban

patient origin studies, hospital use of Medicare enrollees

living within local zones of the Boston Post Office was
investigated. The territory includes the Boston hospital
area and 15 suburban hospital areas as defined by the
Massachusetts Hospital Association's patient origin study i
(MEPOS) which is based on compiete recording of all admis~ if
sions for one yvear. In contrast to Vermont, most of the h
zip codes in the Boston postage zone have more than 1,000
enrollees (60 out of 99) and sample size is not a problem.
The patient origin study using the MEDPAR file resulted in
hospital areas that were the same as those defined by the
MHPOS .

In urban areas, the zip code geocoding convention of

MEDPAR makes it neighborhood-specific. Urban areas can
thus be subdivided in a fashion which is not possible using

the MHPOS where population estimates at the zip level are
not available for 1975. With the MEDPAR data, Boston can
be divided into 19 neighborhoods, each with a relatively

large population and with different patterns of hospital 3

shopping. The neighborhood data for Boston are given in !
Table 4.3.
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TABLE 4.3

NUMBER OF ENROLLEES, ADMISSIONS TO HOSPITAL AND -
PERCENT OF ADMISSION TO TEACHING HOSPITALS
BY BOSTOM NEIGHBORHOODS
MEDPAR FILE 1975

Bostan Kumber of Enroliees® Total Number of Percent to Teaching
Nefghborhoods Age 65 and Over Admi ssions® Hospitals
Boston-D 1029 227 63.0
Back-Bay 847 210 78.1
Stationa 406 105 87.8
Roxbury 986 217 80.2
Dorchest 728 173 33.8
Dor-Ctr 1025 242 35.2
Upham . 586 172 45.8
Mattapan 462. 132 40.1
S-Boston 1020 262 55.3
£-Boston 909 290 85.5
Charlest 329 80 83.7
Jamaicap 1119 299 47.1
Roslinda 1139 277 1.7
W-Roxbury 1016 228 28.8
Allston 397 114 35.1
Brighton 1227 307 33.2
Hydepark 775 200 37.5
Brookline 2017 482 69.9
Chestnut 552 129 48.8

Number in the 20% samp1e°

The table shows for each neighborhood the proportion of
patients using teaching hospitals; finer breakdowns, not
presented here, show the considerable localization of the
markets of the teaching hospitals. For example, in Neigh-
borhood 1, 36%iof all admissions and 57% of all teaching
hospital admissions are to the Massachusetts General Hos-
pital. By contrast, in Neighborhood 3 most admissions
were to teaching hospitals, but Massachusetts'General ad-
mitted only 8% of all hospitalized enrollees and 10% of
teaching hospital cases. 1In this area, the dominant teach-
ing hospitals are Boston City Hospital and University
Hospital (Boston University). There is also localization
with regard to non-teaching hospitals. For example, in
Neighborhood 14, 72% of admissions are to community hos-
pitals; and 45% are to a single community institution
{Faulkner)Q The level of specificity at the neighborhood-
level indicates that the Medicare data can be used in urban
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areas to support a neighborhood-based small-area analysis,
such as those performed in Providence, Rhode Island, using
census tracts and the total hospital file.

Use of MEDPAR Patient Origin Data for Resource Allocation
Studies

Chapter II describes a simple method for estimating the
use of hospital resources by geographically defined popula-
tions based on the allocation of resources to populations
according to the relative frequency of use of services.
This method provides indicators of per—capita beds, ex-
penditures and manpower which can serve as a measure of
the inegquality of resource allocation throughout the com-
munities of a region. To be of maximum use to planning
agencies, the indicators should provide an estimate of the
total consumption of resources for the entire population |
at risk. If patient origin data based on national Medicare
hospitalization are to be used, it is important to deter-
mine their compatibility with allocations based on a hos-

pital file containing the total population.

To study this comparability we have made allocations of

hospital beds among hospital service areas in Vermont, Maine

and Massachusetts using all 1975 discharges from hospitals
(Method A) and compared it to a similar estimate based on
allocations using only discharges to persons 65 years of age
and older (Method B). The correspondence between Method A
and Method B is shown in Figure 4.1 which gives the relation-
ships between allocated expenditures for the 66 hospital
areas with populations greater than 11,000 based on alloca-
tions using the patient origin study (Method A) and alloca-
tions using the MEDPAR data. The results in these three
States indicate that the national MEDPAR data set would be
useful for estimating per-capita hospital expenditures,

per-capita personnel or per-capita beds for most hospital
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8‘ FIGURE 4.1

~ CORRESPONGENCE SETWEEN PER CAPITA EXPENDITURES FOR
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areas in the United States. With the use of multiple year
data or the 100% samples referred to above, useful indica-
tors should be available for virtually all areas. Some
examples of how the allocation strategy could be used in
planning are given in Chapter VII.

Comparisons Between Utilization Rates and Reimbursement-
Expenditure Rates

Using the MEDPAR file we have measured rates of hospital
admission, the number of patient days and total reimburse-
ments for hospital care on a per enrollee basis for hospital
areas in each New England State except Connecticut, The
results are in Chaﬁter V. The following compares MEDPAR
fesults for utilization and reimbursements with utilization
and allocated expenditure results based on full-coverage
data sets.

The rates of admission observed using the MEDPAR file and
those observed using the 100% Vermont data file are highly
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correlated, Figure 4.2 shows the relationship between
the overall age-adjusted admission rates and the age-
specific rates obtained from the MEDPAR file (r = .91).
Variation in the rate of admission among hospital services
areas for the over-65 population (about 18% of all hospi-
talizations) appears to be indicative of variations in
total rate of use of the population-at-risk.

FIGURE 4.2

CORRESPONDENCE BETWEEN HEDPAR RGE-SPECIFIC MTES
{65 YEARS AND OLDER) AND AGE-ADJUSTED
A, RGES OBTAIMED BY USING 1001 VERIERT HOSPIT.M. FILE
1975

0% FILE-ALL AGES)
100.0 120.0 140.0 160.0 180.0 200.0

AGE-ADJUSTED RATES (10

80.0

.

200.0 300.0 400.0 500.0 808.0
MEDPAR RATES (685 YEARS AND OLDER)

Reimbursements per enrollee obtained from the MEDPAR
file were correlated with expenditures per capita as ob-
tained by allocation according to patient town of residence.
This compares cost data obtained from two independent
sources. The areas for comparison are the 15 hospital areas
in Vermont and 14 suburban hospital areas in the Boston
area. One Boston area with uncertain population estimates
was excluded. The correlation coefficient is .79. The
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relationship for Vermont is shown in Figure 4.3.

FIGURE 4.3

Cﬂ!REI.ATEDK BEYWEEN REIMGURSERENTS PER EXPOLLEE (MEDPAR)
AND ALLOCATED EXPERDITURES PER CAPITA (100% FILE)
BOSTON HOSPITAL AREAS
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Summarz

The above demonstrates that the MEDPAR file can provide
a useful substitute for UHDDS data for patient origin and
allocation studies. For annual estimates, the 100% sample
Medicare file mady be required in zip codes with fewer than
300 enrollees. The study also demonstrates a unlque ad~-
vantage of the Medicare data set. ™The Social Security
agency keeps account of the enrollees (the HISKEW file),
which can serve as a moving census (geocoded at the zip
code level) with current data on age, sex and racial com-
position of the population-at-risk. Since the geocoding
conventions for the numerator data also include zip code,
accurate rates can be generated in the intercensal years
without concern about the accuracy of small-area population
projections. Further, a source of confusion between mail-
ing address (zip code) and place of residence, which some-
times hampers small-area analysis, is effectively removed.
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USE OF MEDICARE PART B DATA

General Background

the data files established to administer the Medicare

part B program are an important and under-used source of
information about the medical care system. Their richness
derives from the level of detail necessary to administer

the policies of the program. Payment to physicians is on
| a fee-for-service basis and a complete record of services
must be kept. Enrolled persons are entitled to be reim-
bursed for a portion of the costs they incur in purchasing
care, but only after they have met an initial out-of~pocket
deductible. The amount reimbursed for a specific service
is not fixed on a national basis, but rather is determined
by local market circumstances: the amount "allowed" for a
specific service is determined by statistical profiles of
charges for the specific service by similarly trained phy-
sicians living in the same locality.

To make the necessary administrative decisions on the
structure of benefits and payments, the records of Medicare
transactions include information on:

--who is enrolled in the program (and who terminates
enrollment through withdrawal or death)

--who receives services (including a recordé of all
services received)

~~who provides services {and a record of all serv-
ices provided)

--mailing address of each member of the enrolled
population and each provider of service.
These data can be a useful surrogate for certain of the
"general purpose" data components proposed under the Coop-
. erative Health Statistics System (CHSS). These include
each of the utilization components: acute care, long term
care and ambulatory care and the Medicare data possess

some features not available under the CHSS.
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First, the records are of individuals and, unlike the
CHSS utilization data, are not restricted to episodes of
care; this makes it possible to obtain the accumulated
experience of an individual across a given time interval.
Because individuals are removed from enrollment at the
time of death (regardless of where they die), follow-up
studies concerning the association between medical care
use and mortality are possible. An example of this use
is presented in Chapter VIITI.

Second, since the count of the enrolled population ig
kept current, the enrollment file provides a moving cen-
sus at the small-area level.

Third, the Medicare transaction records contain much
more detail on the services provided than do the abstracts
proposed under CHSS. Therefore, some aspects of the small-
area epidemiology of medical care practices can be studied
in greater detail.

Fourth, the presence of charge data and of'“allowed
dollars" (the amount actually reimbursed by Medicare)
permits a range of economic and social policy analyses
that cannot be done with the CHSS components.

Fifth, the data support detailed patient origin studies
which can be used to define certain types of medical care
service areas (such as pPhysicians' service areas) and to
estimate the resources allocated to populations living in
the defined areas.

The Medicare Part B program generates three data files
which are used in the daily transactions of the program.
These are the patient history or claims files, the enrocllee
file, and the provider file. These files can be organized
into a unit record covering each transaction. Table 4.4
lists the data items we have found useful for small-area
analysis.
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TABLE 4.4
DATA AVAILABLE FOR ANALYSIS
MEDICARE PART B

Physician Board Certification
Specialty Code

Physician Number

State Code

Procedure Code

Place of Service

Tyne of Service

Service Count

Reportad Dollars

Allowed Dollars

Incurred Data

(Patient age, sex, race, 2iD code)

Date of Death

The data items correspond closely to those called for
in the UHDDS, with the exception that diagnosis is usually
not available. The coding convention used for surgical
and diagnostic procedures is considerably more detailed:
it is designed primarily for billing purposes and there-
fore distinguishes precisely among procedures so that the
relative value of a particular procedure may be determined.
For example, there are several code designations for hys-.
terectomy, each indicating a different operative technique.
There are extensive codes for diagnostic procedures. For
example, the data show whether one or two chest X-ray
films were taken. There are also other significant items:
each patient is distinguished by his/her Social Security
number; the provider of service is also identifed; the
charge for the service and the amount actually reimbursed
(the "allowed dollars") are listed; and the place and type

of service are noted.

In sections of this and the next chapter, we demonstrate
uses of Medicare Part B data for each of the three major

Steps in a small-area analysis:

5%




. 1. Identify Medical Care Service Areas The example chosen

.-is the Primary Physician Service Area. Based on patient

origin data, we define geographically distinct areas in
Vermont; in these areas, the majority of Medicare :
batients use local physicians for most of thelr primary
physician visits.

2. Allocate Resources to Populations Using these primary

physician service areas, we show how the Medlcare data
can be used to estimate the per-caplta number of prlmary
care physicians (both in and out of the area) who pro-
vide care to the residents.

3. Measure the Services Utilized by Populations In the
next chapter, using selected hospital areas (including

their sub-areas as defined by ruralwurban dichotomy)

we show variations in per-capita use of diagnostic and
therapeutic procedures among the resident Medicare
éhrollées. The procedures examined include chest films,
sigmoidoscopies, urinalyses, electrocardiograms and
blood sugar tests. We also examine the use of vitamin
B-12 injections. For certain hospital service areas,
we study intra-area variations, using the constituent
primary physician service areas to define the study
population;

Use of Medicare Data to Identify Medical Care Service Areas:
The Primary Physician Service Area

We have investigated the use of the data for defining
physician service areas. The example given here is the
service area of the primary physician. These areas have
been defined by investigating the patient's geographic
origin for each ambulatory visit. The data used in this
study are based on claims processed over a five~month
period (February 1 - June 30, 1972).
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The physicians classified as "primary™ include all general
practitioners, osteopaths and general internists. Active
physicians in these categories were identified through the
appropriate code in the claims form (see Table 4.4). Zip
codes identifying the physicians' places of practice were
obtained from the provider file.

The patient origin study was performed in several steps:

1) fThe zip codes for all primary physicians whose
place of practice had the same zip code were
grouped.

2) A count of visits made by residents of each zip
unit to each primary physician group was made,
using the entire five-month billing file.

3) A plurality rule for assigning zip units to primary

physician service areas was adopted.

This proce$s led to the definition of 61 areas in Ver- i
mont that range in population according to the 18570 cen- gi
sus of less than 500 to about 35,000. Figure 4.4 maps
these units.
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In 48 of the 61 areas, most primary care is obtained locally,
The percent of localization ranges from a low of 20.4% of .
patients to a high of 90.5%. The median value is 62%. These °
results are guite comparable to those seen for hospital

areas and suggest that these primary physician service areas
can be used for the study of the epldemlology of common
medical care practices.

Use of Medlcare Claims Data to Estlmate Resources Allocated

to Defined Populations: The Prmmaxy Physlc1an

The Medlcare Part B c¢laims data can be used to estlmate
the numbers of prlmary physicians who, on a perwcaplta
ba51s, serve the enrolled Medicare population. Under the
assumptlon that patient origins for the under-65 and the
over=-65 populatlons are similar, the results can be general=-
ized to estlmate the. full~t1me equivalent number of primary
physmc;ans who prov1de service to the entire population.
This assumption is currently belng tested by comparing
patlent origin studies for physician claims data under the
Medicaid and Blue Shield programs to the Medicare Part B
results. Since pediatrician and obstetrician services are
not described in Medicare Part B data, more complete analysxs
would lnclude Medicaid data.

To estlmate phy51c1an manpower input to a given area the
place of resmdence of all the patients seen by a partlcular
physician was investigated. A decimal fraction of each
physician (the percent of all his or her patients who reside
in the area) was'assigned to the area. For example, if
physician A saw 100 patients and 10 of them were from
primary physician service area W, then area W gets .1 of a
full-time equivalent. The activities of all primary phy-
sicians were investigated and the number of equivalents
assigned- to primary physician service area W was added to
obtain an area total.
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This estimate, strictly speaking, is an estimate of the
labor input by primary physicians to the area. The tech-
nigue is analegous to the methods used for allocation of
expenditures and beds, except that physicians are allocated
and patients, not visits of admissions, are used for
allocation.

The accuracy of generalizing the estimate to the total
‘population depends on several factors. First, as mentioned
above, it depends on the assumption that patient origins
for under- and over-65 groups are similar; second it
depends on knowing when a physician who is allocated is a
‘single full-time physician., There are several problems
related to this issue. Medicare physician codes sometimes
represent more than one physician, partners often bill
under a single number for services rendered"by any or all,
and some physicians have more than one code number. In
performing this analysis, special attention must be given
to an investigation of physician codes so that corrections
can be made. We have resolved the problems by use of the
manpower file available from the Cooperative Health Infor-
mation Center of Vermont in Burlington that is analogous
to the CHSS manpower file. |

A second problem is to know when a physician is engaged
in less than full-time practice. This is not revealed by
the Medicare file and must be determined independently.

We resolved this problem through special inquiries under-
taken in conjunction with the maintenance of the CHICV
manpower file.

Tables 4.5 through 4.7 illustrate the process of allo-
cating primary care physicians to populations. We
selected eight primary physician service areas that are
~ within the Qeographic boundary of two hospital areas.
Table 4.5 shows for each primary physician, the number of
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his or her patients that came from each of the areas. For
example, physician 1 saw a total of 52 patients during
the five-month billing sample, 40, or 77% were from the
area in which his practice is located: physician 20 saw

462, 395 of whom were from his immediate area. In total,
there were 29 primary physicians who saw a significant
portion of patients in these areas. The mean number of
patients seen per physician is 112; the range is from a
low 6 to a high of 462,

TABLE &.5

WATER OF PATIENTS BY AREA Y PHYSICIAN
Verwont Medtcare Clafes File, Februgry-Juna 1572

Prigary Phytfcian Service Areas

Prysteian by 1 2 3 4 £ 6 1
SpectaltyType A B £ b L FE 6 M Aloter Tem
o - ¥R SRS
1 a & 8 3 8 V 0 5 52
2 N 2 $ & 3 0 9 0 1 35
3 w9 ¢ 30 [- I | 2 Q 8 a5
% B s 1 o0 6 2 0 3 vl 03
§ 1M 100 3 9 0 0 a E
§ & misr ¢ 2 2 I 1 £ 13
7 a ¢ 1 2 0 f 9 ] 1" 3z
8 g 0 o M 0 & & 1 5 84
o T 8 .0 1 185 0 ] i 12 209
1o 4] ] 4 -] 6 g» @ ¢ n 122
1 ¢ 0 o ¢ & & 1 0 17 54
12 4 ) 0 9 0 3 @& 90 30 162
13 12 M T oz 0 % 4 29 15
ost
14 sgr & 18 0 0 ot 3 1 09
15 5 19 2 2 3 ¢ 4 1 1] 32
16 a4 & 60 8 ¢ ¢ 4§ a ] 6
1 p] 3 s 6§ 0 0 12 9 44 121
18 H 0 1] c 9 5 §& 0 Hi 17
13 5 [ 0 o ¢ & % 0 ] kL
- SRS
20 395« 20 2 1 $ 0 [ 31 452
210 e 21 2 8 24 o0 10 © 30 453
2 1 1+ 8 ¢ 0 o o 0 3 22
2% 9 4 s 3 0 0 0 @ 27 107
! INT WD,
w“ur e 5 1] z 3 a 2 [ k1] 2566
i} ™ ¢ § & 6 & 0 9 3 24
25 17 3% 4 3% 7 g9 % & 21 116
E 2w N 5 B o4 o8 1 % 174
8 6 4 4 2 4 0 e & 40 Cll
9 o 1 L A | ] 9 ¢ \ 5 ;]
TOTALS 158 §75 256 183 259 142 %0 55 o 3243
*Local physiesen

Uwo physictang use sioe code
ree physiciams uze tame code

Table 4.6 shows the proportion of patients seen by
these physicians in each of the areas; the sums of the
columns represent the estimate for the total amount of
full-time equivalent physician effort expended in the
area during the five-month billing period.
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TABLE 4.6

PROPORTION OF PATIENTS SEEN BY AREA BY PHYSICIAN CODE
Vermont Medicare Claims File, February-June 1972

Primary Physician Service Areas
.3 4 6

Physician by 1 7 8 AN
Speciattyiype A B £ .0 _E _E & K Other Total
GP - NON SURG
1 L7699 058 Q a 058 0 [l ¢ .096 1.0
z gagx 0 Q ] 086 0 ] ] 028 1.0
3 n= 0 ji] ¢ Q 921 042 0 166 1.0
3 146 .544% 010 .097 .058 039 0 029 057 1.0
3 Q25 872 {025 1] 077 9 0 000 1.0
& 060  .888* 015 1E] ] 0 007 045 1.0
7 4 0 594* 062 0 G ] g .344 1.0
8 4] o] 0 G929 0 G 0 012 L0548 1.0
99 034 .pa8 0 016 1,781 0 i} 910 147 2.0
10 72 hi] 0 0 4 JJ13% 025 il .90 1.0
13 1] g ] Q 4 Jier 016 [ 265 1.0
12 038 L010 0 0 ¢} 029 .B27* O 295 1.0
13 o4 22 009 148 017 1] [ 48* 252 1.8
0st
14 L899* D46 009 & ] 1] 00s 028 .00% 1.0
15 LJ1B6 LB94% 062 962 .088 fil 0 031 . 000 1.0
16 1] 1.060% 0 2 1} il 0 [t} 008 1.0
17 4] 025 .8G2r 050 o g 1] 0 .364 1.0
18 D59 0 g & 0 L294% 0 9 .647 1.0
18 L 143 ] +] 0 0 [ h1] [H 887 1.0
GP ~ SURG
20 JB4C* 043 .004  .00Z  .020 ] 8o ¢ .82 1.8
21° 1.581* .083 .00 .035 .06 [ .044 0 .13z 2.8
22 043 .82« O 4] 0 5] [ 0 kL 1.6
23 [ & 526 (028 o] fil 4] 0 L3456 1.0
INT HED -
4% 2.162* 086 o 022,034 ¢ 022 ) .14 3.0
28 .625* O ¢ )] 250 0 1] 8 L3128 1.0
26 V116 L3022 ¢ 267 060 0 @ 09 .034 .182 1.0
27 J115 .649% D29 086 .023 g L0068 .006 ,088 1.0
28 1] 1] L53gx  _p22 ) v] & 4] LR40 1.0
29 4] L0158 LT06% 044 DTS o [+ 4] 220 1.0
TOTALS 10.365 6.167 3.183 1.879 2.664 1,795 .28 508 5.620 33.0

*Lacal physician
OTwo physicians use the same code
*Three physicians use the same code

The data from Tables 4.5 and 4.6 have been summarized in
Table 4.7. For each area, the table gives the number of
physicians who are active in the area by the location of

their practices. It also gives the man-years of primary
physician effort invested within the area by the location
of the physician providing the service. Note that in all
but one area most physician effort is from physicians who
practice there. The table gives the full-time eguivalent
number of physicians serving the area as a per-capita rate.
The rate is based on the full population and is obtained by
dividing the man-~years of primary physician effort invested
in_the-area by the 1970 census population.
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TABLE 4.7

CHARACTERISTICS OF PRIMARY PHYSICIANS SERVICING VERMONT PRIMARY PHYSICIAN SERVICE AREAS
LOCATED WITHIN TWO VERMONT HOSPITAL AREAS, 1972

Numbers, Man-Years of Effort and Equivalent Numbers of Primary Physicians Per 10,000 Population

Primary Physician Service Areas
Area A Area 8 Area C Area D Area £ Area F- Area § Area H

Number of Physicians
Active in Area

Practicing in Area 11 8 5 1 2 3 1 1
Practicing Out of Area 14 13 g 19 17 3

Man-Years of Primary Physician
gffort Within Area

Local Physicians
A1l Physicians
% of Effort from Local MDs
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w

FYE MDs per 10,000

L.ocal Physicians 3.
A1l Physicians 4

L) w

This generél approach can be modified to meet a number
of specific purposes. One example derives from our in-
terest in relating physician characteristics to variations
in use of services. Table 4.8 shows one such analysis
which looks at the’primary physician supply according to
specialty and aétivity characteristics. There are con-
siderable differences among the areas in the'nﬁmbers of
FTE physicians per 10,000 and in the percent of effort
that comes from each of the three designated classes of
primary physicians. Some areas receive most of their
primary care from general practitioners who do not do
surgery; others receive most from internists. The range

of FTE general practitioners who do surgery is from zero
to 1.0 physicians per 10,000.

These subclassifications of physicians into specialty
and activity class are only one example of the ways in
which physician manpower can be analyzed on a small-area

basis; others of peolicy and planning wvalue include age of
physician, educational background and subspecialty. Ban
example of this use of data is in Chapter VII, page 172.
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TABLE 4.8

CHARACTERISTICS OF PHYSICIANS SERVICING THE RESIbEKTS OF PRIMARY PHYSICIAN
SERVICE AREAS LOCATED WITHIN A SIHGLE VERMONT ROSPITAL AREA

fuli-Time Equivalent Physictans Per 10,000 population and X of Effert
by Specialty Characteristics of Primary Physictans
Primary Physician Service Areas

Area A Area B Area € Arsa D Area £ Area P Area G Area H

Full-time Equivalents

Characteristic of Primary
Physicians:

Genera) Practitioners Who 1.7 1.6 1.8 2.4 5.3 7.8 3.9 2.3
do nhot do Surgery

General Practitioners Who 1.0 0.8 0.9 0.1 0.3 0.0 0.2 0.0
do Surgery

internists 3.6 1.4 1.3 0.4 G4 0.4 0.05 6.5
percent of Effort by:

General Practitioners Who 27.0 67.0 45.9 g3.0 88.0 100.0 93.0 88.9
do not do Surgery

general Practitioners Who 15.0 15.0 23.0 6 5.0 - 6.0 0.0
do Surgery

Internists 57.0 18.9 330 WD .0 -—— 1.0 24

Use of Medicare Claims Data to Measudre Utilization

In defining medical service areas and in estimating the
allocation of resources, Medicare data can be used to es-
timate the experience of the entire population. But the
data's uses for measuring the utilization of specific serv-
ices, such as an appendectomy, a dlagnostic X-ray or an
electrocardiogram, are restricted more narrowly to the
specific population-at-risk, namely, Medicare patients.
While preliminary studies show that within a particular
area the utilization experience of the over-65 population
is commonly similar to that of the population under €5, the
value of claims data for demonstrating differences in
utilization experience among areas does not depend on this.
Lewis' demonstration of variations among subscribers of
the Blue Cross program in use of surgery was a valuable
contribution to our understanding of the epidemiology of
medical care practices and this contribution was independent
of the guestion of what was happening to the remaining por-
tion of the population at risk. The demonstration of varia-
tions in use of services among Medicare enrollees makes a
contribution to an understanding of the nature of local
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medical care markets. Further, the over-65 population is
the target of a major federal utilization review program
(PSRO) , and the Medicare claims data can provide indica-
tors specific for that program.

By virtue of the benefit structure of the Medicare pro-
gram, costs incurred during a patient's hospitalization
exceed the deductible, and, thus, the events become recorded
in the Medicare claims files. For this reason, the Medi-
care data is a sufficient source of data for measuring the
hospitalization experience of nearly every American citizen
who is over 65 years of age. The Part A file provides data
for generating discharge rates, patient day rates, average
lengths of stay and costs which can be measured for all
causes and for selected causes of admission. The Medicare
Part B file can be used to measure the rates of use of in-
hospital services among defined populations, particularly
their rate of use of surgery.

SUMMARY AND CONCLUSIONS

This chapter demonstrates the use of claims data based
on the Medicare program for small-area analysis. In juris-
dictions that do not have uniform hospital discharge data
sets (UHDDS) covering the full population, claims data can
serve as a useful substitute and we recommend its adoptidn.
Because more extensive information is available in the
claims data set, unique analysis not possible with the UHDDS
can be undertaken. These include economic and other policy
analyses using reimbursements and survival after medical or
surgical interventions, some of which are illustrated in
subsequent chapters. In the next chapter, we demonstrate
the use of both the MEDPAR data set and the Medicare Part B
data for measuring small-area variations in use of services
among hospital and primary physician service areas.
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‘CHAPTER V

ON THE NATURE AND SOURCES OF VARIATIONS
IN USE OF MEDICAL SERVICES

T

This chapter describes the pattern of variation in rates
of use of medical services among small areas and discusses
the probable causes. The focus is on variations as they
occur among three levels of geographic aggregation:

{1} Dbetween the New England States:

{2) among hospital areas within States; and

(3) among primary physician areas within hospital areas.
among the States and hospital areas, we describe variations
in resource allocations {(beds, hospital employment and ex-
penditures per capita), in aggregate use of hospital for
all and for medical and surgical cases and in a specific
surgical and medical case mix. For selected Vermont hospi-
tal and primary physician service.areas, variations in use
of diagnostic and therapeutic procedures are presented.

This chapter contains two important observations that
are relevant for public policy. PFirst, it demonstrates
that micro-level (small-area) analyses of market performance
are important for health planning and regulation because
the rates that apply to larger political aggregates do not
describe the behavior in the individual markets for which
plans and regulation are targeted. Second, it develops
strong evidence against the existence of an operationally
useful professional consensus on how medical need is de~
fined and how medical services should be allocated. An important
llcontributing factor to the variations, it is shown, is dif-
?lferehces among physicians in their opinions concerning the
ﬁ'nature of medical need or the value of specific diagnostic
Or therapeutic procedures. This has important implications
for public policy because many current planning and regu-

71




latory strategies are based on the assumptions that medi-
cal need can be objectively defined and that consensual
standards and guidelines can be developed by the profession
to regulate the distribution of resources and services among
populations.

VARIATIONS IN RESQURCE ALLOCATION AND AGGREGATE UTILIZATION

For 1975, we have made estimates of the hospital re-
sources allocated to each of the 193 hospital areas in the
six New England States. ‘(The areas were defined on page
Chapter II.} For each of the 193 hospital areas, we have
estimated the relative contribution to resource allocation
made by each hospital that had one or more recorded admis-—
sions during 1975. For Comnecticut, Massachusetts and New
Hampshire, which do not have uniform hospital discharge
‘data sets maintained by health statistics centers, detailed
tables have been assembled in a separate volume.

In this section, we summarize the patterns of per-capita
variations for hospital expenditures, beds and hospital
employment among the tates and, within each State, among
the 11 most populated hospital areas. The 11 largest areas
were selected so that the minimum population in any one
area was 12,000 or more. We summarize the aggregate rates
of use of'hospitals for all conditions and for medical and
surgical cases: in Maine, Rhode Island and Vermont, (States
with the UHDDS), rates are given for the total populations.
Using MEDPAR data, we are able to report on aggregate uti-
lization and reimbursement rates for the over-65-years
population for all States except Connecticut.

We review the evidence concerning the relative impor-
tance of consumer and supplier factors as a cause of varia-
tion in aggregate use of resources and services. We then
examine variations in the rates of use of specific types of
services--surgical procedures classified by type of surgery
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and medical admissions classified by cause of admission--
and conclude the section with a discussion of the importance
of physician decisionmaking as a cause of variation,

Certain tables from which text figures, summary tables,
and figures in this chapter are abstracted are presented at
the end of this chapter. Such tables are labeled with a
letter suffix. Appendix I tables give information on the
number of cases observed in each of the 1l areas, on popu-
lation size and on the conventions adopted for grouping
cases by cause of admission and by surgical procedure.

Between-State Variation

The estimates for allocated resources for each of the
New England States in 1975 are given in Table 5.1 and are
shown diagrammatically in Figure 5.1. When the States are
taken as the geographic units for investigation, there are
substantial differences between them. On a statewide basis,
Connecticut has the lowest ratio of beds to population (3.2
per 1,000). Vermont, the highest State, with 4.6 beds per
1,000, is 35% higher than Rhode Island or New Hampshire.
The low number of beds per 1,000 in Rhode Island probably.
reflects the stringent application of Certificate of Need
statutes which have existed in that State since 1969. How-
ever, while ranking low in a ratic of beds, Rhode Island
ranks second highest (after Massachusetts) in per-capita
expenditures for inpatient services. New Hampshire, a
State which has resisted public regulation, has as few beds
per 1,000 as Rhode Island, and is also the lowest in per-
capita expenditures ($109 per capita). Massachusetts, with
$177 per capita, is 1.6 times higher than New Hampshire.
Inpatient expenditures for Rhode Island are 1.5 times the
New Hampshire rate, while expenditures in Connecticut, Maine
and Vermont are about 1.3 times greater. For personnel,
Massachusetts is highest and New Hampshire the lowest.
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FIGURE 5.1
DISTRIBUTION IN ALLOCATED HOSPITAL RESOURCES
AONG HOSPITAL AREAS IN EACH HEW EMGLAND STATE WITH GREATEST POPULATION
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Wide variations exist, both detween the states and within each state
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Reimbursements under the Medicare program show similar
per-capita variations as do allocated expenditures. The
lowest $tate is New Hampshire with $323 per enrollee and
the highest is Massachusetts with $564 per enrollee, 75%
more. Reimbursements in Maine, Vermont and Rhode Island
are reépectively 1.12, 1.31 and 1.44 times greater than
those in New Hampshire. ‘

Based on the UHDDS, the 1975 discharge rate measured for
hospitals in Rhode Island is substantially lower than in
Vermont or Maine: 129 per 1,000 versus 162 per 1,000 and
158 per 1,000 respectively (Table 5.2). The differences

in overall rates are largely because of differences in non-
surgical discharges: for this cétegory of discharge, the
rates in Maine and Vermont are 33% and 51% higher respectively
than Rhode Island. By contrast, surgical discharges in
Vermont and in Rhode Island are about the same; in Maine they
are about 10% higher. The implication is that when bed supply
is restricted, it is the medical and not the surgical cases
which are excluded.

TABLE 5.2

USE OF HOSPITALS FOR ALL AND FOR SURGICAL AND
NON-SURGICAL DISCHARGES: MAINE, RHODE ISLAND AND VERMONT, 1975
DISCHARGES PER 1,000 POPULATION

Discharges Maine Rhode Island Vermont
A1l Cases 158 129 162
Surgical Cases 66 60 58
Non-Surgical Cases g2 69 104

A similar pattern emerges for utilization rates for the
Medicare population. Table 5.3 shows that Rhode Island has
the lowest rate of admission among the New Eﬁgland States
and that the admission rate is low because of a relative
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deficit in medical, not surgical admissions. For non-
surgical cases, Vermont exceeds Rhode Island by 90% and
Maine exceeds Rhode Island by 85%. By contrast, for surgi-
cal cases, the Rhode Island rate is 5% higher than average :
and exceeds the surgery rate in Massachusetts, New Hampshire %
and Vermont. New Hampshire is lowest.

TABLE 5.3

USE OF HOSPITALS FOR ALL AND FOR SURGICAL AND i
HOK-~SURGICAL DISCHARGES: FIVE NEW ENGLAND STATES i
MEDICARE ENROLLEES, 1975

PER 1,000 ENROLLEES

Discharges Maine Massachusetts Mew Hampshire Rhode Island  Vermont .
i e o Ho Ma R T
gianbantNE RN DR PN SR
Non-Surgical Cases 1?38) Iﬁ.n i‘(j?-s) ??.0) I%t}i.g}

Figures in parentheses are ratlios to the lowest figure in each category.

Variation Among Hospital Areas

The average rates for the States as a. whole do not give
a clear picture of the gquantities of resources that are
allocated to their constituent hospital areas.* The intra-
state variatiéns are considerable. In Maine, the highest

hospital areas are allocated 65%, 68% and 90% more than the

lowest hospital service areas for hospital beds, expenditures
and employees respectively; similar patterns exist for the
other States. For allocated beds, the greatest intrastate

variations are in Vermont and Massachusetts with a 1.8 range

of variation between the highest and lowest areas; in Rhode
Island the range is 2.1 for expenditures: and for personnel,
Rhode Island and Massachusetts exhibit almost a two-fold
range of variation between their highest and lowest areas.

*Remember that the Rhode Island areas are health service
regions, not hospital areas. See Chapter II.
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Within the States, the typical pattern of variation is
seen: in two States, Maine and New Hampshire, the per
enrcllee reimbursement varies by more than two-fold (Table
5.2). Among the hospital areas, the highest is in Massa-
chusetts (Boston area) with $640 per enrollee; the lowest
is in New Hampshire (Manchester area) with $176 per enrollee.
It appears that in 1975 the averaéé Medicare enrollee who

lived in Boston received 3.6 times as many Federal dollars
for hospital care as did the enrollee who lived in Manchester.

Such diversity is revealed only by small—area analysis.
A comparison of Figure 5. 1 and Table 5.1 shows that the rate
of services measured at the State level does not reveal the
behavior of the individual markets. While on the average,
Rhode Island and New Hampshire have kept their number of beds |
per capita at a relatively low rate when compared to most
other New England states, the range of variation among the
constituent cdmmunities cf Rhode Island and New Hampshire
appears to be as striking as in any of the other States.
Some Rhode Island areas have resource allocation rates higher
than the average of other New England States; and some areas
in each of the other States (which by 1975 had not put Certif-
icate of Need laws into effect) have allocated bed rates
lower than the average rate for Rhode Island. - Planners, rag-
ulators and managers of health resources commonly make deci-
sions which affect the distribution of resources among com-
munities. Unless detailed information is available at the .
micro~level, their decisions can result in increased rates of
use in high~rate areas while constraints are placed on growth
in low-use rate areas. The equity implications of decision-
making without knowledge of existing market conditions are : .
discussed in subsequent chapters, particularly in Chapter IX
in conjunction with the review: of rate setting programs.

Medical, surgical and total discharges for Medicare enrollees
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among the 11 largest hospital areas in five New England
States show the game general patterns and are summarized
in Table 5.B at the end of this chapter.

VARIATIONS IN SURGICAL AND MEDICAL CASE MIX

Between-State Variations

We have examined the rates for the nine most commonly
performed surgical procedures (excluding cesarean sections,
circumcisions and mastectomies) in Table 5.4.

TABLE 5.4
RATES FOR COMMON PROCEDURES IN MAINE, RHODE ISLAND AND VERMONT, 1978
PER 10,000 POPULATION

PROCEDURE MAINRE RHODE ISLAND VERMONT
Tonsillectomy 39 37 23
Dilation and Curretage 95 a1 84
Hysterectomy. 55 58 43
Prostatectomy 26 25 23
Chalecystectomy 21 22 20
Appendectomy 15 I 16
Inguinal Hernia 26 26 28
Hemorrhoidectomy 5 7 5

Varicose Vein 5 5

Between the States, the rates are highest in Rhode Island
for three of the procedures: hysterectomies, which exceed
the low State, Vermont by 35%; hemorrhoidectomies, which
exceed Vermont by 40%; and cholecystectomy. Rhode Island
has the lowest rate in two of the nine procedures, and is
tied for lowest in two others.

This is in marked contrast to non-surgical admissions
classified by cause 6f admission, where the Rhode Island
experience is lowest in all the examined categories. As
noted above, Rhode Island has fewer beds per capita than do
the other New England States and the impact of the lower
bed rate appears to be entirely in the rate of admission for
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non-surgical cases.

Admissions for the following conditions exceed Rhode
Island rates by at least 50% in one or both of the other
States: mental conditions, diseases of nerves and sensory
organs; respiratory illness, genital or urinary tract condi-
tions, diseases of skin and musculoskeletal system, injuries
and digestive diseases. Non-surgical admissions for malig-
nant neoplasms and for cardiovascular diseases are the only
two cause groups in which the Rhode Island rate is more
than two-thirds the rate in either Vermont or Maine.

Variations Among Hospital Areas

In Figure 5.2, we selected surgical procedures in each
of 11 largest hospital areas in Maine, Rhode Island and
Vermont, to illustrate an important characteristic of the
pattern of variation of surgical services: some procedures
are much more varied in their rates than others.

CAPTION FOR FIGURE 5.2

Procedures can be classified according to their relative variation.

Relative . g?iaspuir?01° Average Coeffi~ Average

Variation " #hreas Ziests tient Variation Ratio R/L
Tonsillectomy High 23 64 36 3.5
Hysterectomy Inter. High 11 33 23 2.0
Prostatectomy Inter. High 7 21 30 2.5
Cholecystectomy Inter. Low 6 18 18 . 1.8
Appendectomy Inter. Low ] 3 21 2.0
1. Herniorrhaphy Low 0 0 i2 1.5

OBased one degree Freedom chi-square with expected number of cases {age-
adjusted} predicted by state average rate. Total number of tests eguals
33.

The Figure also illustrates that the pattern of variation along with the hospital
areas within each of the states tends to be consistent from state-to-state. For
example, for inguinal hernia procedures, the coefficient of variztion 15 low in
each state and there are no areas in any state where the cne degree of Freedom -
chi-square test was significant at the p = .07 level. By contrast, for tonsil-
lectomy, the distribution of rates in each of the three states yields 2 rela-
tively high coefficient of variation, a comparatively wide range between Jow and
high rates, and 2] of the 33 areas have rates that are significantly different

by the chi-square test. :
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The rates for tonsillectomy, hysterectomy, Prostatectomy
and dilation and curretage are much more widely scattered

than are the rates for appendéctomy, cholecystectomy, and
particularly, inguinal hernia.

Besides indicating variations in the frequency of
different procedures, the interesting fact emerges that
these variations are consistent between different groups
of people. While supporting arguments are more fully devel-
oped below, the consistency in the pattern of specific pro-
cedures between areas suggests a continuum of discretion in
clinical decision-making; i.e., the greater the discretion,
the greater the variation in use of the operation. Along

- the continuum, high variation (high discretion) procedures
are (1) those in which "need"” is less clear, .certainly not
a yes-or-no situation, and/or (2) those about which physi-
cians do not agree concerning their efficacy. By contrast,
low variation (low discretion) procedures are those for
which (1) the condition to be treated is rather clearly
defined as to its presence or non-presence; and (2) there
is professional consensus concerning the value of the pro-

cedure (as opposed to an alternative approach) in treating
the condition.

The low variation pattern among hospital areas in rate
of use of surgery for inguinal hernia suggests that the
incidence of the condition does not vary greatly among
areas and that the medical profession from area to ares
diagnoses and treats the condition about the same. Other
Procedure and condition rates which one might expect to
fit this pattern are surgical procedures for common cancers,
such as cancer of the bowel or lung, and hospitalizations
for serious fractures, such as hip fractures among the
elderly. The rates for these condition~procedure combina-
tions for which, under current practice standards, there
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is little professional discretion. By contrast, the high
variation condition-procedures are highly discretionary in
the sense that practical alternatives are often employed
for treating the condition in gquestion.

Figure 5.3 shows the distribution of the rates among the
11 largest hospital areas in Maine, Rhode Island and Vermont
for the seven most frequent medical conditions. While the

PIGURE 5.3
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average State rate for Rhode Island is considerably lower
for most conditions, the rates within Rhode Island tend to
demonstrate as much variation as do the distributions in

Vermont and Maine. In other words, although the rates are
generally lower in this State with the earlier Certificate
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of Need legislation, there is no evidence that there is

greater homogeneity among the Rhode Island areas in pattern

of use of hospitals for non-surgical conditions. And the

statistical indicators are such that the distributions for
most of the conditions would be classified as high variation
patterns, suggesting that, even in Rhode Island, a large
numbér of‘cases are discretionary; that is, in some places
patients are admitted to the hospital and in other areas they
are treated in an ambulatory setting or in a nursing home.
The most common condition, cardiovascular disease, shows lit-
tle difference between the States, suggesting that the avail~
ability of long term care beds is not an important reason for
the difference. I

Iwo conditions, malignant neoplasms and diseases of the
skin and musculoskeletal system, tend to demonstrate low
variation patterns in some States. In Rhode Island and Maine,
medical admissions for malignancy demonstrate much less varia-
tion than admissions for most other conditions; and for skin
and musculoskeletal conditions, the rates are relatively homog-
enous within Rhode Island and Vermont.

in contrast to low variation surgical procedures where the
average rates between the states are similar, the average
rate for Rhode Island is appreciably lower than the rate for
Maine for malignant diseases and the rate for skin and muscu-
loskeletal conditions for Vermont. Thus, although patterns
may suggest similar professional decision-making with regard
to admission to hospital within the States, there is no indi-
cation for similar behavior between the States.

VARIATIONS IN USE OF DIAGNOSTIC TESTS AND INJECTIONS

The Medicare Part B data are particularly useful for de-
scribing the patterns of use of diagnostic'and therapeutic
procedures, including many that are not coded in the ICDA
convention. The populations-at-risk are defined at two
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levels of market aggregation. The first is the hospital
area, defined according to the strategies outlined in

Chapter IXI. The data are for five months in 1972 in Vermont
in the six areas with largest populations. And for the

three largest hospital areas, we examine geographic sub-
areas according to rural/urban dichotomies. The least aggre-
gated market area is the primary physician area as defined

in the previous chapter. We examine seven such areas that -
lie completely within the boundaries of one of the largest
hospital areas.

The examples of utilization selected include chest films,
electrocardlograms,51gm01doscop1es blood sugar tests, uri-
nalyses and pulmonary function tests. We also look at one
therapeutic procedure, the lnjectlon of Vitamin B-12, an
ragent that is specific for a relatively uncommon medical
condition - pernicious anemia - but which is used rather
commonly, perhaps as a placebo for non-specific complaints.

Variations Among Hospital Areas

Table 5.C summarizes the variations observed among the
areas, presenting the standard utilization ratio for the
twe highest and the two lowest areas as they rank on each
individual procedure. For chest films, electrocardlograms,
sigmoidoscopies and blood sugar tests, the area using the
greatest per-capita number of tests exceeded the least by
a factor of more than 10; for urlnaly51s, pulmonary func-
tion tests and for Vitamin B-12 injections, the range of
variation was less, but still of a marked degree.

Intra-Hospital Service Area Variation

For service areas 1, 2 and 3, Table 5.D shows the per-
capita rate of relmbursement for the six diagnostic Pro-
cedures and for vitamin B-12 lnjectlon. For each procedure
there are strlklng differences among the sub-areas of at
least one hospital service area.
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For electrocardiograms (EKG), there are major differ-
ences among the three sub-areas of Area 1. The city Area
(1) has the greatest reimbursement rate, nearly $1,000 per
1,000 enrollees more than city-rural areas (2). These dif-
ferences are entirely due to differences in the number of
electrocardiograms performed per 1,000 enrollees: the

"allowed dollars™ per electrocardiogram in these areas are
nearly identical.

For sigmoidoscopies, again, the greatest differences are
among the sub-areas of Area 1, where reimbursements in the
city area exceed those in the other areas by more than three-
fold. Although the rate in the area as a whole was about
equal to Area 3, when the areas are disaggregated it becomes
apparent that reimbursements per capita in parts of Area 1
exceed those in Area 3; and those in other parts; namely,
the city-rural and rural areas are lower than in all other
hospital areas.

for blood sugar tests each of the three areas demonstrate
considerable intra-area variation. 1In Area 1, the rural area
shows a rate that is less than one-fifth that of the city~-
rural area. In Area 2 and 3, the situation is the reverse;
the city areas are less than one-third those of the small-
town rural areas.

For urinalysis and pulmonary tests there are some differ-

ences, but they are small when compared to the other pro-
cedures.

For Vitamin B-12 injections, the variations are striking

in Area 1, where the city-rural area 2 reimbursements ex-
‘ceed by nearly three-fold those in small-town-rural area 3;
“the city-rural area of hospital service Area 1 exceeds that
'in the next highest hospital service area by nearly 25%.
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These intra-service-area variations demonstrate an impor-
tant'principle of small-area analyses: the rates in any
geographic area reflect a weighted'average'of'the clinical
opinion of the local physicians concerning the value of a
particular procedure; the weights are a function of the prob-
ability of being treated by a physician who subscribes to a
particular school of thought. When the population of an area
visits a small cohort of physicians, then the aggregate rates
in an area will reflect more directly one school of thought;
namely, the opinion of the dominant physicians in the area.
By disaggregating hospital areas into smaller gecgraphic
areas, the natural variation in workloads among physicians
becomes more apparent.

This suggests that the more natural demographic unit for A
studying small-area behavior of the health care system is the
physician, rather than the hospital, area.

Variations Among Primary Physician Service Areas

Table 5.5 examines variations among primary physmc1an serv-
ice areas (defined above), which are. located in hospital

Area 2. Primary Bhys1c1an Service Area B is located within

TABLE 5.5
STANDARDIZED UTILIZATION RATIOS FOR SELECTED DIAGNOSTIC AND

EUTIC PROCEBURES AMONG SEVEN PRIMARY PHYSICIAN SERVICE AREAS,
THERAPEUTIC LOCATED IN HOSPITAL AREA 2

{Based on the Number of Procedures During @ Five Month Billing Period, 1972)

Primary Physician Blood Sugar - Vitamin 8-12

Service Area X~Rays EXGs Test Urinalysis Injection
A 1.09 0.68" 0.84 0.83% 1.45%
8 0.7 0.81 0.28% 0.90 0.69*
¢ 1.38 1.98% 0.43 0.58" 0.16*
D 0.88" 1.85% 1.53% 2.36% . 0.89
E 0.58" 0.98 4.24% 1.58% 0.32*
F 0.53 1.o% 3.67% 1.9 1.50
6
X P < 001
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the city sub-area; Area A crosses both sub~areas; the re-
maining areas are each located in the small-town-rural area.

Table 5.5 gives the ratios of utilization in each area to
the average of all areas for five prbcedures. Note that for
each procedure there are substantial differences among the
primary physician service areas.

For chest films there are considerable differences among
the more rural-small-town practices. These differences were
not observed when the population at risk was defined accord-
ing to city/rural dichotomy.

. For electrocardiograms it can be seen that the relatively
] greater utilization seen in rural-small-town areas is local-

ized in three of the five primary physician service areas
that lie within that larger area. In these areas (D, E and

G) the rates are nearly double the expected. By contrast,
one of the two areas within the city area (Physician Service
Area B) has a rate significantly lower than the average.

For blood sugar tests, Area B is very low, as are two of
the areas in the rural-small city sector. But in three of
the areas the rates are strikingly high; it is these three
areas that account for the relatively high rate of reimburse-~
ment seen in the rural portion of Hospital Area 2 (Table 5.D).

For urinalysis the pattern of variation is similar to that

seen for blood sugar tests, except the rate in Area B is not
as low.

For Vitamin B-12 injection, the hospital service sub-area
analysis revealed relatively high expenditures in both the
city and in the rural-small town'sectors. This can be local~
ized to Primary Physician Service Area A {(which crosses both
Sectors) and to Primary Physician Service Area G, which is
the small-town-rural hospital service sector. By contrast,
the rates are low in'Area D, E and F.
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ON THE CAUSES OF VARIATION

Among large geo-politically defined regions, such as
countries, States or provinces, rates of use of services
will depend on the aggregate supply of resources invested
in health and the productivity of the medical care system.
Variations in rates of use of specific services, such as
hysterectomies, appendectomies or hernia procedures, will
depend on the incidence of the condition as well as upon
the conventions adopted within the medical profession
(whether in response to professional standards or to con-
sumer demand) concerning how conditions of the uterus, ap-
pendicies or a hernia should be treated. They will also
depend on less tangible factors, such as national or re-
gional differences in attitudes toward medical care. Among
. small areas, similar factors may operate toc determine varia-
tion. However, there is an added dimension that can affect
small—-area variations, but be unobservable in the larger
aggregation. This is the impact of between-physician varia-
tions in diagnostic or prescribing practices. Thus, at the
small-area level the importance of both aggregate supply and

individual physician decision-making can be studied as a
cause of variation. And because, commonly, small neighboring
populations defined by patterns of use of hospital or primary
- physician are quite homogeneous in demographic characteristics?m
that determine individual consumer behavior, small area anal- |
ysis reveals the impact of physician and other supply varia-
bles on utilization. Indeed, as we show below, the method of
defining local populations according to patterns of care
{(which is almost always determined by proximity to source of
care) creates a "case control" circumstance in which the
populations are quite similar but in which, (for historical
reasons unrelated to medical need), the supply of medical
providers varies considerably with regard to professional and,j
probably, persoﬁal characteristics. ‘
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The discussion of the causes of variation is first

devoted to the topic of aggregate use of services (e.g.,
total expenditures or aggregated rates of use of surgical
or medical services), and is concerned with the impact of
supply and consumer differences among areas on the observed
variations in aggregate consumption rates. The second part
is concerned with the variations in rates of specific thera~
peutic or diagnostic procedures and how they should be
interpreted. The focus is on the impact of clinical deci-
sion-making under uncertainty.

Differences in Aggregate Utilization

This section reviews accumulated evidence concerning the
reasons for cross-sectional differences in aggregated rates
of use of service and expenditures. Given ﬁhe current dis-
tribution of physicians and populations, to what extent can
the differences in rates of use of services be attributed
to differences among the populations with regard to their
perceived need for care or their behavior in seeking care?
To what extent can the differences be attributed to the
distribution of physicians? (The issue of the contribution
of facilities is taken up in the next chapter.) ‘

Consumer contribution to market variations in demand

rests with factors that determine the disease incidence

in populations and those which affect the behavior of
individuals in making choices to seek and to consume care,
given that a particular disease has occurred or is thought
to have occurred. Extensive literature exists on the
determinants of demand for medical services which demon-
strates the impertance of illness (or perceived illness

or morbidity) as an initiating episode in a chain of events
that may lead to a first contact with the health care sys-
tem. Other factors are important in determining whether

or not contact is actually made. Some relate to the avail-
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ability of resources that affect the individual's status in
the market: personal income and, most important, privately
financed health insurance or the availability of public pro-
grams such as Medicaid or Medicare.

To investigate consumer contribution to variations, we
have asked if, among the populations of the communities, net
differences exist in factors known to affect an individual's
decision to seek care. Evidence to answer the question has
been obtained for selected Vermont hospital areas through a

25 rndividuals

‘special-purpose household interview study.
in at least 245 households were interviewed in each of six
hospital areas which vary considerably in their rates of
use of hospitals. (Table 5.E) These areas have a range in
utilization that is nearly two-fold for surgery rates and
per~capita expenditures for hospital care. The household
survey could detect few differences among the populations
in the distribution of consumer attributes that are usually
thought to predict the use of health services (Tables 5.F
and 5.G). The differences which were detected could not be
related to differences in the use of care in any consistent
way to explain variations. No differences were seen in the
distribution among areas for such important predictors as
the proportioﬁ of consumers with health insurance {cross-
classified by type of insurance coverage), reported episodes
of acute and chronic illness, poverty level or availability
of physician care. Further, residents of the surveyed areas
visited their physicians in approximately equal proportions
(75%) on an annual basis. The results indicate that these
populations, while differing with regard to exposure to
medical services and rates of utilization, are essentially
similar with regard to age~standardized illness rates (as
these can be measured by interview survey) and behavior of
consumers in seeking care.
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Physician Contribution to market variation in demand is

suggested by several studies which show that the composition
and overall cost of health services vary depending upon the
number,‘type of specialty and other characteristics of phy-
siciang serving the populations. Feldstein26 has shown an
inverse correlation between numbers of general practitioners
and use of hospitals; Bunker'327 studies show that the dif-
ference in rate of use of surgery between the United Kingdom
and the United States is associated with a difference in
per~capita numbers of surgeons; a. similar (direct) relation-
ship has been shown by Vayda6 for Canadian Provinces and by
Lewis7 for counties in Ransas. The SOSSﬁS28 studies show a
similar relationship. Our own studies3 among Vermont hospi-
tal areas show that populations served by more general prac=-
titioners who do not do surgery have lower per-capita costs
for hospitalizations and fewer surgical admissions than
areas served by general practitioners who perform surgery.
This finding is consistent with that of Feldstein cited
above. Further, areas served by general practitioners who
do not do surgery have lower expenditures for diagnostic
services. Areas with more internists incur greater costs
for hospitalizations and receive more diagnostic tests;
areas ﬁith more surgeonsxreceive more surgery. (For example
of correlations, see Table 5.H).

The correlations between physician supply and expendi-
tures and service rates derive, of course, from differences
in workload undertaken by the individual physicians who
make up the different specialties.

Generally, this workload cannot be related to indicators
- 0f the relative need of one population when compared to
another. For_éxampla, among 13 Vermont hospital areas, the
multiple correlations between allocated full-time physician
equivalents per capita and population size, per-capita
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income and age structure was r = .9%0. The simple correla-
tions were .51, .60 and - 64 respectively, Suggesting a poor
correspondence between physician impact and population need.
Further, differences in total expenditures tend to relate to
volume rather than pricing differences. For example, in the
case of relative supply of internists, the positive correla-
tion between laboratory and electrocardiogram expenditures
stems from the internists' inclination to perform the tests
rather than from greater charges or reimbursements.2l The
reverse situation pertains to general practitioners?

In summary} at least for Vermont, differences in consump-
tion between hospital areas do not bear a strong relationship
with variations in consumer factors which can be guite con-
stant among areas which have two-fold differences in consump-
tion rates. The distribution of physicians is not related to
need in such a way that areas with older populations would

have more physicians. In the aggregate, the professional
workloads undertaken in a community relate to the specialty
interests of physicians serving the community; variations in

P s S

per-capita input of full-time equivalent physicians, classi-

fied by specialty, correlate with specialty-specific per—-capita
rates of service. While this association would be expected in
situations where needs were not met (or where excess demand '
exists), we show in the next section the peculiar patterns of ki

variation of specific services or procedures which indicate
that differences exist in professional decision-making with
regard to the indications for many common surgical and medical
treatments. We will argue that the variation of acceptable
practice is such as to negate regulatory or planning strategies
that assume the existence of professional consensus that can
ration health services within acceptable expenditure or use-
rate limits.
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‘For example, in 1972 the average Medicare reimbursement for an
EgG-performed by an Internist was $13.96; for General Practi-
tioner it was $13.88. The volume of EXGs per 100 encounters

varied strikingly: 38 for Internists and 16 for General Practi-
tioners.?21
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The Professional Contribution to Variations in Surgical and
Medical Case Mix

Investigation of the epidemiology of specific procedures
at the small-area level of population aggregation provides
insight into the nature and importance of professional influ-
ence on utilization. While in a typical small-area analysis
the numbers of common procedures occurring in the study popu—
lations are sufficiently large to obtain statistically "stable"
rates, the number of physicians whose workloads contribute to
each area rate is small; the aggregate rate of an area is thus
the weighted average of the decisions made by a small number
of physicians regarding indications for the procedure. When
communities with similar populations (similar in the sense
discussed above) are compared, the patterns of variation will
reflect the range of physician choice concerning the labeling
of disease and belief concerning the.value of treatment. While
the pattern is inevitably an understatement of the true range
of professional differences (because the rates are weighted
averages), comparisons of the patterns of variation can yield
insights into the nature and consequences of differences among
physicians in clinical decision-making.

An important piece of evidence showing that physicians differ
substantially in their thinking about when operations ought to
be undertaken is the repeated observations in Vermont, Maine and
Rhode Island of the phenomena depicted in Figure 5.4. Figure
5.4 is derived from studies of rates of surgery in hospital
areas in Maine.4 The numbers on the vertical axis are the ratio
in that area to the State rate. The figure gives data for the
five most popuious hospital areas in Maine. The expected number
is the age-corrected number of cases that would occur in each
area if the state average rate applied. The figure shows that
the rates at which specific procedures are performed within an
area vary markedly and to a large degree independently of the
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VARIETIES OF SURGICAL EXPERIENCE IN FIVE MAINE HOSPITAL
AREAS WITH GREATEST POPULATIONS

FIGURE 5.4
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The age-adjusted rates of five common suraical orocedures varied widaely
among five largest Maine HSAs, despite similar total rates in three.

;n each area, the most common orocedure was different - srostatectomy

in Area I, hysterectomy in Area II, varicose vein orocedures in Area I1I,
hemorrhoidectomy in Area IV, and tonsillectomy in Area V. There were also
four different “least commen” procedures in the five areas.

total operation rate. For example, while Area II and Area

IiI have the same total operation rate, Area II exceeds in
hysterectomies (doing 56% more than the State average} and
Area III exceeds in varicosge veins (doing 89% more than the
State average). In contrast, in Area III, the hysterectomy
rate is well below the State average and approximately one-
third the rate in Area II. In each of the five areas a dif-
ferent one of the five procedures is performed most often;

'in four of the five areas, the least-performed procedure is
different. ' The number of Surgeons and their specialty distri-
bution do not vary to the same degree as the population-based
rates for these operations. Also, the number of hospital
beds per capita does not vary in a pattern to account for the
variation in rates. Et appears that variations in physician and




opinions of physicians about the proper indications for
surgery. | '

The individual clinical decision-making implied in Figure
5.4 tends to persist over time, and it is possible to identify
epidemiological "signatures®" for the medical care consumed by
a2 community which tend to be constant from year to year. Fig-
ure 5.5 illustrates such a "signature,® giving the ratio of
the observed to the expected number of cases for each of the
five illustrated procedures in Area I. Note that the ratios

FIGURE 5.5
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; Surgical profile tend to be consistent over time, as shown for
Area I, yielding a characteristic “surgical signature” for each
area. Other areas showed similar consistency in procedure rates.

remain nearly constant from year to year. For example, in
1973 prostatectomies exceeded the State average in that area
by a factor.of about 1.4; over the next three years, the same
pattern of excess for this procedure is observed; on the
other hand, hemorrhoidectomy, a procedure that was done at a
rate of only about 50% of the state average in 1973, continues
through 1977 at about the same relative (low) rate. The other
procedures maintain their characteristic places.

It should be remembered that the small-area technique dis-
plays the population impact of the clinical decisions made by
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a small number of physicians. For example, the hysterectomy
profile in Area IT is generated largely by six physicians
who, from year to year, do about the same number of hyster-
ectomies. Similar patterns of behavior exist for other phy~
sician-procedure combinations. Although not without clear
exceptions, a constancy rule applies to workload decisions by
physicians; these decisions appear to be insensitive to the
prior treatment history of the population. (Further examples
of these "epidemiologic profiles" are given in the next chap-
ter.)

Professional Uncertainty is One Important Source of Variation

The interpretation that variations reflect differences in
professional judgments made under uncertainty concerning the
existence of disease or the value of specific treatments is
supported by the medical literature. The extensive literature
concerning the variability of physicians as observer and inter-
preter of medical evidence has been reviewed by Kc:ran.}'6 The.
ambiguous nature of much of the evidence purported to connect
many commonly used medical and surgical practices has also
been extensively reviewed.

The lack of uncertainty (or the coentroversy) concerning
diagnostic or therapeutic decisions that exists in the med-
ical literature is reflected in the decisions that are
measured by the small-area techniques. For example, inguinal
hernias are a low-variation pProcedure performed more or less
at the same rate in all areas. The condition for which this
procedure is used is generally noted for its transparency; the
observation is usually made by the patient or a family member;
the subsequent professional diagnosis presents no great dif-
ficulty. And the treatment of choice, by consensus, is surgical
repair. Under modern conventions in the United States (not in
the United Kingdom), only in cases of severe co-morbidity is
an alternaﬁive treatment~-use of a truss-~recommended. Ap-
pendicitis, a condition for which the moderate variation
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procedure appendectomy is the treatment of choice, illustrates

how the problem of recognizing the existence of disease influ-
ences variation. The problem duly recorded in surgical liter-
ature is to know when the condition which brings the patient

to the physician is truly appendicitis, not a mimic for which
appendectomy is of no value. The data suggest that physician
judgments to distinguish false positive and false negative
situations are made differently from area to area. Tonsil-

lectomy represents a procedure where there is uncertainty con-
cerning the presence of the condition(s) for which it is the

treatment, and intense differences in opinion among physicians
concerning the value of the procedure for the condition, given
its presence.

gt Baie i

Recently, Rutkow and his colleague529 have studied agree-
ment-disagreement patterns in surgical decision-making by

conducting a randomized and controlled survey of surgical
specialists' opinion on the use of seven elective procedures.
The study consisted of hypothetical cases for each procedure
which described patients who were seeking professional con-

sultation. The case summaries were mailed to board~certified

surgeons who were asked to indicate whether they would ox

would not perform the operation in gqguestion. The results
indicated marked divergence in professional opinion. The

spread of opinion is summarized in Figure 5.6 which shows,
for each procedure, the distribution of responses to the case
histories. For the three case summaries related to hysterec-
tomy, 25% of specialists indicated that none of the submitted
case summaries warranted an operation while 5% thought all

three should have the procedure. Among the remaining 70% of
surgeons, various combinations of opinions favored one or
more examples of operative intervention. similar disparate
patterns of surgical opinions were seen for breast surgery,
varicose vein surgery, tonsillectomy and adenoidectomy,
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FIGURE 5.6

PATTERNS OF DEéISIBN-MAKING AMONG SURGEONS CONCERNING
‘THE NEED FOR SURGERY IN HYPOTHETICAL CASE HISTORIES
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The yes/no combinations to the case histories reveal marked
patierns of disagreement for all seven surgical procedures.

Taken from ref. 29 of this book.

cholecystectomy, cataract surgery and prostatectomy. The
authors conclude that "the significant point of this study

is that surgical judgment differs to a major degree from one
surgeon to another."

In the discussion following the presentation of the above
paper, the criticism was raised that the fictional case his-
tory approach to evaluating professional disagreement was
artificial and could not be relied upon to indicate the extent
of professional disagreement. Another study conducted by the
American Child Health Association avoids this criticism. In

& sample of 1,000 Newanrk school children, 60% had already
been tonsillectomized. The remaining 40% were re-examined

by school physicians, who selected 45% of them

28
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for tonsillectomy; the children without recommendation were
then examined yet again by a second group of physicians who
recommended that 45% more undergo the procedure. The third
re-examination of twice-rejected children led to tonsillectomy
recommendations in 44%. After three successive "second opin-
ions" only 67 out of the original cchort of 1,000 were spared
a recommendation for tonsillectomy. The authors concluded

that the process of recommendation depended principally on
the physician, rather than on the child's health status.

The Flawed Agency Role is also a Source of Variation

The importance of physician choice in influencing utiliza-
tion is not restricted to cases of uncertainty about diagnosis

or long-range benefits. It involves the values he or she
assumes to be those of the patient. E f

The divergence between physician values and patient valueg--
and the fact that the former can dominate decision-making-- is
shown by examining the choices patients would make if they were
better informed about alternatives when the outcomes are known

and the risk of death has different implications for different
choices. Here the choice is not made under uncertainty, but
rather, given the existence of the objective information, it
becomes a guestion of whose utilities (e.g., values), are being
expressed by the decision. B2 particularly impressive example
of the fact that the choices physicians make as agents for
their patients can be radically different from the choices pat-
ients themselves would have made had they been given more infor-
mation is provided by McNeil and her colleagues.Bl When they
asked patients who had already undergone an operation to remove
a cancerous lung whether they preferred greater certainty for
short term survival or greater probability for survival at five
years, most patients preferred greater immediate certainty.
ConSequently, these patients would have been better served by
radiation therapy than by surgery. The results thus indicate
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that patients' preferences for treatment modalities can ﬁe more
conservative than those of their physicians, and McNeil con-
cludes that patients appear to be more adverse to risk than
their physicians. The study illustrates the differences that
can exist between physician and patient utilities and how,
with more information, patients may make choices more consig-
tent with their own values and more divergent from those of
their physician-agents.

SUMMARY AND CONCLUSION

In this chapter we examined the distribution of hospital
resources among hospital areas in the New England States. In
each State, we found extensive differences in expenditures
and in allocated hospital beds and personnel. Similar dif-
ferences were demonstrated in hospital reimbursements under
the Medicare program. These differences in local hospital
market use rates can only be revealed through small-area anal-
yses in which areas are empirically defined, based on analysis
of patient originé (as defined in Chapter II). Health plan-
ners, regulators or managers who do not use these indicators
cannot know the distribution of resources throughout the com-
munities of their concern. As we show through several examples
in subsequent chapters, decisions made without these indicators
further increase variations by awarding more resources to hos-
pitals serving high-use rate areas or constralnlng growth in
low-use rate areas.

We also examined the causes of cross-sectional variations
in aggregate use of services among néighboring communities.
Relying largely on Vermont studies, we presented evidence that
the major factors contributing to variations relate to the
supply, rather than the consumer, side of the utilization
equation. In each of six hospital areas with extensive dif-
ferénces in consumption rates, we conducted household inter-
views to characterize the distribution of factors related to
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consumer demand among the communities. No important differ-
ences were found between the communities, and we concluded
that the variations must relate largely to decisions made
after the moment of entry into the medical care system. Cor-
relations between type of physician input and type of services
produced were found that were consistent with previously re-
ported studies of the association between per-capita physician
manpower and rates of service. Areas with more surgeons expe-
rienced more surgery; areas with more general practitioners
(who do not do surgery) had less surgery; areas with more
internists had more diagnostic tests, such as electrocardio=-

grams.

We also examined the use of specific surgical procedures
among hospital areas and of diagnostic and therapeutic services
among primary physician service areas. The pattern of use of |
most procedures, we concluded, is incompatible with variations
in medical need and for the large part, must be attributed to
differences in clinical decisions made by local physicians.

The small-area technique, because it concentrates on a rela-
tively small cohort of physicians, is particularly suited for
examining the population impact of decision-making differences
among phyvsicians. The use of this technigue for improving the
specificity of utilization review under PSRO is discussed in
some detail in Chapter VIII. In this chapter we emphasized

the importance of the uncertainty that‘physicians face in
making diagnoses and in making choices among alternative treat-
ments. To a large degree, this uncertainty stems from the lack
of convincing studies concerning the expected outcomes of com-
mon medical and surgical treatments. But part of the uncer-
tainfy derives from differences among physicians in diagnostic
or disease-labeling practices. A final probably contributing
factor to small-area variations is differences among physicians
with regard to the wvalue or utility they ascribe to certain

types of outcomes.
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The small-area data thus indicate extensive practical dif-
ferences among physicians that affect the use of resources.
In Chapter VIII we discuss some practical ways of usxng data
for improving information on ocutcome, including a suggestion
for obtaining more direct information on how patients' needs
are met by current practice patterns. The next chapter deals
further with the issue of supply impact on utilization as we
examine longer-range trends in use of services among three
New England States. Some equity issues are also introduced
by examining the implications of long~term, stable differences
in per~capita expenditures among communities.
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TABLE 5.A

k- SUMMARY OF PER CAPITA REIMBURSEMENTS AMONG MEDICARE ENROLLEES:
g HOSPITAL AREAS IN FIVE NEW ENGLAND STATES WITH GREATEST POPULATION

State Highest 20 Highest 2° Lowest Lowest -Ratio H/L Ratio 29H/20L
Maine $395 $381 $295 $184 2.15 1.29
Massachusetts 640 545 426 354 1.81 1.28

. New Hampshire 432 369 202 - 176 2,45 1.82
Rhode Island 474 439 294 290 1.63 1.50
Vermont $429 $420 $298 $275 1.57 1.45
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TABLE 5.B

VARIATIONS IN DISCHARGES FOR ALL CONDITIONS AND FOR SURGICAL AND NON-
SURGICAL CASES AMONG FIVE NEW ENGLAND STATES WITH GREATEST POPULATION

Medicare Enrollees 65 Years of Age and 0lder, 1875
Rates per 1,000 Enrollees

DISCHARGES Highest 2° Highest | 2° Lowest Lowest - Ratio Ratio *
Area Area Area Area H/L #2H/421
. t
ATl Conditions ? 3'
I - :
Maine | 391 377 266 182 2.1 1.4
Massachusetts ; 322 301 268 240 1.3 1.2 |
New Hampshire ! 464 317 204 145 3.1 2.2
Rhode Island i 310 262 I 206 183 1.7 1.4 :
Vermont 538 438 | 299 268 2.0 1.6 :
Surgical Cases : I! :
! Maine 161 - 120 | 80 78 2.0 1.5
! Massachusetts ; 106 93 ! 84 76 1.3 1.1 :
| New Hampshire 135 114 80 50 2.7 1.4
| Rhode Island : 130 122 95 93 1.4 1.3
Vermont 153 152 84 78 2.0 1.8 .
- Non-Surgical Cases -

Maine f 281 238 127 105 2.7 1.9
Massachusetts ‘ 216 204 164 142 1.5 1.2 ;
New Hampshire : 329 229 96 80 3.7 2.4 :
Rhode Island i 188 146 110 90 2.0 e

Vermont e 385 356 196 172 2.2 1.8
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TABLE 5.C -

SUMMARY: VARIATIONS IN USE OF SELECTED DIAGNOSTIC AND THERAPEUTIC
PROCEDURES AMONG SIX VERMONT HOSPITAL AREAS

Standardized Utilization Ratio?

‘ Number of Statisti-
procedure High Area 2° High 20 Low  Low Ares HL 22 cal Outliers (p .05)

Chest Film 1.33 1.32 .28 13 10.2 4.7 5

Electrocardiogran 2.07 1.47 .25 .18 11.5 5.9
Sigmoidoscopy - 1.39 1.36 .60 .07 19.8 2.3
Blood Sugar Test 1.64 1.20 .25 08 18.2 4.8
Urinalysis 1.67 1.18 .47 .25 6.7 2.9
Pulmonary Function 1.65 .53 .42 74 3.9 3.0

th o O s th On

Vitamin B-12 1.36 1.29 .58 .36 3.8 z.2

OSee text
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TABLE 5.D

REIMBURSEMENTS AMONG MEDICARE ENROLLEES FOR SELECTED DIAGNOSTIC AND THERAPEUTIC PROCEDURES
DURING A FIVE MONTH BILLING PERIOD (FEBRUARY.-JUKE 1972}

Intra-Hospital Service Area Comparisons: Three Largest Vermont Hospital Areas

Dollars per 1,000 Enrollaes

Pulmonary Yitamin B-12
Chest Films EXG Sigmoidoscopy Blood Sugar Exam Urinalysis Test Injection

Area One

1. ity Area 1053 2224 230 199 294 277 61
2. City-Rural Area 433 1244 74 289 329 202 145

3. Small Town- 892 1048 72 52 22 261 51
Rural Area

Area Two

1. City frea 782 38 79 49 168 107 15

2. Small Town- 718 438 96 190 222 146 119
Rural Area

Area Three

1. City Area

2. . Small Town-
Rural Area

£

23 182 75 110 a7 27
3317 183 ’ 255 nz2 53 46
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TABLE 5.E
USE OF MEDICAL CARE IN SIX SAMPLED VERMONT HOSPITAL AREAS

Area Area Area Area Area Area
1 2 3 4 5 6
Patient Hospitalized in:
Community Hospital
< 100 Beds 3.9 3.8 3.6 3.3 75.4 . B66.3
Community Hospital
> 100 Beds 18.2 4.4 80.0 90.3 8.5 3.8
University Hospitals 77.8 63.8 16.4 6.4 16.1 29.9
Hospitalization Rate
(Discharges per 1,000, 1§73)* 145 127 160 173 220 132
Surgery Rate :
(Discharges per 1,000, 1973)* 58 54 58 66 80 43
Medicare Part B |
($ Reimbursement Per Enrolled, 1972) $162 116 M 121 141 92
Number of Local Hospitals 2 : 2 1 1 1 1
*Age-adjusted to Vermont population
CHARACTERISTICS OF SAMPLED VERMONT HOSPITAL AREAS
Area Area Area Area Area Area State-
1 2 3 & 5 6 Wide
Interviews Completed 326 . 258 283 262 280 245 2,190
Number of Adults in
Interviewed Households 649 474 551 LY4) 541 478 4,292
Number of Individuals in
Interviewed Households 986 704 807 853 858 765 6,681
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TABLE 5.F
CHARACTERISTICS OF POPULATIONS LIVING IN SIX SAMPLED VERMONT HOSPITAL AREAS

Statistical
Area Area Area Area Area Area Comparison
1 2 3 4 5 6 Among Areas
Socio~demographic Characteristics
of Adults:
Percent with One or More Years. !
of College 35 35 31 21 26 33 .08
Percent White 98 99 99 as 97 a8 N.S.
Percent Raised on Famm 31 33 35 34 50 42 .0012
Percent Yermont or New Hampshire : :
Born 66 60 68 64 61 59 .052
Percent Living in Area More Than :
20 Years 47 49 47 57 47 47 - N.S.
Household Economic Characteristics:
Percent Below Poverty Level 21 g 20 21 23 20 N.S.
Percent with Health Insurance! ) 83 84 a3 82 84 84 N.S.
Percent of Insurance Policies ' :
Blue Cross 51 - 54 47 &7 54 50 N.S.
Households with Regular Place
of Physician Care 98 99 98 58 99 97 N.S.
Iliness Level:
Percent with Any Restricted Days in
Last 2 Weeks for Chronic Condition 5 5 6 7 4 5 N.5;
Percent with Chronic Condition 26 28 29 28 23 23 .052
Percent with More Than 2 Weeks of
Bed Days in Last Year 6 & 5 7 5 4 K.S.

7Exc}uding Medicare and Medicaid
Linear Trend Component of Chi-Square Statistics Related to Rank on Expenditures and
UtiTization of Hospitals not Significant
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TABLE 5.G

RESIDENT ACCESS TO PHYSICIANS AMD HEALTH SCREENING SERVICES
IN SIX SAMPLED VERMONT HOSPITAL AREAS

‘ ' Statistical
Area Area Area HArea Area Area Comparison -
Health Services 1 2 3 4 5 § Among Areas

.Percent of Population with Physician
Contact Within Year Preceding

Interview . 7.3 760 742 70.8 73.4 72.6  .003%
Percent of Population with Episode of

I11ness Contacting Physician Within
. 2 Weeks of Interview 29.3 29.8 34.1 3¢4.4 26.1 30.2 N.S.

Percent of Females 18 Years or Older
ReceiYing One.or More Papanicolou

Tests! Within Year Preceding
Interview 9.5 52,2 656.5 49.8 54.8 63.2 N.S.

Iuithin 1 Year of Interview
2 jnear Trend Component of Chi-Square Significant P < .001 for Hospital Utilization: None

Significant for Medicare Part B Expenditures
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TABLE 5.H

SIMPLE CORRELATION BETWEEN MEDICAL MANPOWER RATES AND RATES FOR
SURGICAL AND DIAGNOSTIC PRGCE?URES IN 13 VERMONT HOSPITAL AREAS
969

Physicians Performing Surgery Physicians not i

General General Performing
Procedure Surgeon Practitioner Surgery
-Surgical

Most Complex .54 -.25 -.19

Intermediate A 21 =.21 -.04

Intermediate B .68 2 -.42

Intermediate C .55 .16 -.39

; Least Complex .48 .40 -.27
' Mastectomy ‘ .48 -.20 o =24
| Hysterectomy . .39 ' .21 -.34
Cholecystectomy” _ .48 .24 , -.04

Appendectomy .31 .14 -.28

Tonsillectomy and Adenoidectomy .46 .42 -.28

Varicose Veins .07 .31 -.16

Dilation and Curettage .08 .38 -.42

Total . .54 .19 -.44

Diagnostic

Electrocardiogram R -.36 A1

‘Laboratory -.06 -.30 .30

. X-Ray -.10 -.28 .35
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CHAPTER VI
TRENDS IN RATES OF USE OF HOSPITAL SERVICES

This chapter continues the investigation into variations
in rates of use of services by examining what happens to
the differences over time. Do they tend to even out or do
areas tend to remain consistently high or low? And when
changes in expenditures or in hospital use rates do occur,
how do they relate to changes in hospital construction
projects, to changes in emp loyment practices or to changes
in clinical management practices among physicians? We
also characterize an important consequence of differences
in per-capita expenditure rates--cross-community subsidi-
zations that occur because community-wide per-capita i
expenditure rates are not closely associated with the
price charged to residents for their insurance premiums.

This chapter focuses on the changes that have occurred
over time in the per~capita allocation of hospital re-
sources and the use of specific services among New England
tates and their hospital areas. For one State, Vermont,
specific data for hospital areas are available for as
early as 1963 and are consistently available for the years
1969 through 1977. For Maine and Rhode Island the data
are generally available for 1974 through 1977. Surgical
rates for 1973 are also available for Maine. Because the
Vermont data are available for the longest period of time,
the experience in that State is emphasized.

TRENDS IN ALLOCATED RESOURCES

Hospital Expenditures Among New England States

Trends in per-capita expenditures for hospital services
in each of the six New England States are given in Figure
6.1. Over the 19-year period, per-capita expenditures
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increased about eight-fold in each State. Massachusetts,
the most expensive State in 1960, remains highest in ex-
penditures per capita in each year. At the beginning of
the study period, expenditures in that State for hospital
services were approximately $47 per capita; by 1978, they
were nearly $375 per capita. At the beginning of the 1960's,
Rhode Island ranked third in per-capita expenditures; by
1968, it ranked second, a position it has held through the
1970's. The leést expensive state throughout most of the
1960's is Maine; however, in the 1970's per-capita expendi-
tures in this State increased at a much greater rate than
all other States so that, by 1978, it was nearly tied for
third. By contrast, Vermont, which began the 1970%s ranked
about third, demonstrated a relatively low rate of growth
in the 1970s, so that by 1976 it ranked fifth. New Hamp-
shire, which ranked fifth in the 1960's also shows rela-
tively low growth rate and in the 1970's becomes, by a
substantial amount, the lowest per—capita expenditure State
in New England. The association between cross-sectional
and time series differences in per—-capita expenditures and
State regulation of the health care industry is discussed
in Chapter IX.
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Trends Among Vermont Hospital Areas in Resource Allocation
Rates -

For Vermont, patient origin data exist as early as 1963
so that hospital area estimates of hospital expenditures,
beds and personnel per capita are available for a l1l5-year
period, 1963-1977. This section looks at trends in per-
capita expenditures over this period of time and examines
the relationship between expenditure trends and trends in
numbers of beds and personnel per capita. All Vermont
areas with populations greater than 10,000 are included.

A remarkable feature of the distribution of hospital
resources among the 13 hospital areas is the constancy of
the relative ranking of the areas in per-capita expendi-
tures. This is shown in Table 6.1 which gives the quartile

ranking of the areas at three-year intervals and for 1977.

TABLE 6.1
QUARTILE RANK IN PER CAPITA EXPENDITURES FOR HOSPITALS
" AMONG 13 VERMONT HOSPITAL AREAS BY YEAR

Year Hospital Area

7 8 19 1 121
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highest quartile 3 = second lowest m = median
second highest 4 = lowest quartile

Most areas either maintain their gquartile rank throughout
the 15-year period or show fluctuation across the bound-
aries of only one guartile range. There are two exceptions.
Area 5, which is 1963-1%66 period ranked in the third
guartile achieved per-capita expenditures such as to place
it in the first quartile in the 1970's; by contrast, Area

12 began in the first gquartile and dropped in the 1970's to
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the third guartile. The per-capita expenditures in Areas
5 and 12 are given in Figure 6.2.

FIGURE 6.2

Per capita expenditure in four Vermont
Hospital Areas 13631977
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We return below to consider the association between
per-capita expenditures and hospital employment and hos-
pital bed supply in these +two areas. But first we want
to emphasize the equity 1mn11catlons of the differences
in per-capita expenditures by contrasting the expenditure
profiles in Areas 1 and 13, areas which are consistently
at opposite ends of the spectrum. These two areas neigh-
bor one another and, as described on page 86 have been
shown by household interview studies to have similar
populations with regard to factors that predict use of
medical care. (Areas 5 and 6 in Tables 5.E, 5.7 and 5.G
are labeled in this text as Ateas 1 and 13 respectively.)
The populations also visit their physicians at similar
rates, so that the differences in exXpenditures appear to
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relate more to differences in medical decisions made aftexr
entry into system than to any other factor. Figure 6.2
contrasts the per-capita expenditures in these two areas.
Area 1 per-capita expenditures are consistently high,
often by as much as 40% above the median; Area 13 is con-
sistently low.

As we discuss in more depth in Chapter VII, these dif-
ferences in expenditures are associated with cross-community
subsidies: Because of the way most insurance programs in
Vermont are designed or regulated{ the premiums which con-
sumers pay tend to be equal in both communities. "As a result of
equal premiums and consistently unequal expenditures,
insurance purchasers in Area 13 are paying for a portion
of the service received by residents in Area 1. Over tine,
the expenditure differences accumulate to become large sums.
Each area has about squal numbers of persons (11,000} who
have similar age and sex structure. Over the 15~-year period,
we estimate that $3 million more than expected (from the
State average) was spent on hospitalizations for Area 1
residents. Most of the excess was local expenditure,
benefiting the local economy. For Area 13 residents, $4
million less than expected was actually spent. But, iron-
ically, the savings are not realized by the local economy:
much is exported to other areas {(including Area 1) to
maintain their relatively more expensive hospital care
systems.

The numbers of allocated beds and personnel per 1,000
bear an association with per-capita expenditures for hos-
pitals. Area 13 has had, over the years, a consistently
lower number of allocated beds and personnel; Area 1 by
contrast, has had consistently high allocation rates. Over
the l15-year period, there were no major construction proj-
ects in either area. Very recently, in Area 1, there has

been a change in primary physician personnel. (The impact
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of this change on hospital admission rates is described be-
low.) Over the last two vears of the study, there was a

22% decrease in the number of acute care beds (through
closure) and a 14% decline in employment at the local hog-
pital, presumably as a result of the decreased demand for
hospitalization associated with the change in physician
stock., However, for the population of Area 1 to reach em-
ployment or bed allocations equal to the State average, the
local hospital would need to reduce beds and employment
substantially more than this. In Chapter VII we demonstrate
how small~area data may be used to develop an indicator of
target employment and beds which, if achieved, would sub-
stantially narrow the range of variations in expenditures
and reduce cross-area subsidizations.

What factors are associated with the rapid increase in
'relative per-capita expenditures in area 57 During the
initial vear of the study period, hospital expenditures
were $34 per capita; by 1977 they reached $234 per-capita,
the highest level in the State. During this period, hos-
pital bed expansion occurred on three occasions, as in-
dicated in Figure 6.3. 1In 1963, the allocated beds in the

FIGURE 6.3
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State. By 1977, the allocated beds reached 5.8 per- 1000,

a rate substantially higher than most areas in the State.
This increase in bed capacity was accompanied by rapid
growth in employment so that by 1977 there were

more than 15 hospital employees per 1,000 population
(Figure 6.4). Between 1963 and 1977, the number of employ-
ees at the local hospital increased more than 250%. It is

FIGURE 6.4
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of interest that the number of allocated beds per capita

in the area in 1970 was above the 4.0 beds per 1,000 re~

commended by the national guidelines;32 subsequent con~
struction projects pushed the rate still higher.

Area 12 contrasts with Area 5. At the beginning of the
study period, the per-capita expenditure and employment
rates were among the highest in the State, Expenditures
continued to expand rapidly until about 1969 when they
leveled off; by 1977, hospital expenditures per capita in

- the area were among the lowest in the State. The drop in

expenditures was associated with a reduction in the number
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of allocated beds and personnel per capita. The changes
occurred at the largest hospital in the area where em-
ployment per capita has remained virtually constant in the
1870's and where hospital beds have been closed following
an administrative re-organization and a reduction in acute
care admissions, associated with the development of a
strong ambulatory care program. By 1977, the number of
allocated hospital beds in the area was 3.3 per 1,000--a
rate which, by coincidence, is egqual to the 1963 rate in
Area 5, before the drive to expand began there. The nine-
vear trend downward in rate of growth of expenditures in
Area 12, the largest hospital area in Vermont, is the major
reason why the statewide rate of increase in expenditures
per capita for hospitalization in Vermont was the lowest
among the New England States in the 1970's. (See Chapter
IX." This re—organization and the build-up of ambulatory
services occurred in a State without strong planning or
regulatory programs, and stand as good examples of what can
be accomplished through intelligent management within the
private sector.

TRENDS IN UTILIZATION

Nine Year Trends in Vermont

State~wide rates: Few conclusions can be drawn from

observations of trends in utilization over time when data
were tabulated at the State of Vermont Health System Agency
levels, since the large differences among hospital areas

on a cross~sectional and temporal basis are masked when

the data are aggregated. The only perceptible trends in
total hospital use over the decade for Vermont occur in the
over-75 age group, where the rate has increased by one-
fourth from 400 to 500 per 1,000, and in the age group 15
through 24, where the rate has declined by more than one-
fourth from 175 to 128. The latter is associated with de-
clining birth rates and the consequent reduction in obstet-
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rical admissions. The rate for all ages has remained fair-
ly constant with minor perturbations around 160 admissions
per 1,000.

Hospital area rates: In contrast with the relative
stability of the average admission rate over the nine~year

period for the entire State are the marked changes in dif-
ferent communities. Figure 6.5 exhibits trends in age-
adjusted rates for six hospital areas. Several distinct

FIGURE 6.5
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patterns are clearly evident in the trend lines. The major
feature is relative to stability from year-to-~vear with
long-term trends. Three areas (12, 7 and 1) exhibit down-
ward trends over the nine years. Area 12 began the decade
at or near the State average and declined regﬁlarly there-
after so that by 1977 it was more than 20% lower. Area 1
residents were hospitalized at a rate exceeding the State
average by one-quarter until 1975, when a downward trend
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began. Area 7 began the period at the highest hospital-
utilizing community in the entire State, nearly 40% above
the State average. After 1971, its rate declined sharply
to below the State average by 1976-1977. By contrast
Areas 2, 3 and 10 show steep increases. Increases in Area
10 occur sharply during the first half of the decade,
followed by plateaus in the second half. For Area 3 res-
idents, the hospitalization rate increased rapidly and
dramatically after 1969 and from well below that State
average to 43% above State average., This represents a

62% increase over seven years.

Figure 6.6 shows the changes that occurred in pediatric
admissions over the nine-year period in two hospital areas.

FIGURE 6.6
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While the trends for the 8tate have heen relatively con-
stant (around 72 admissions per 1,000 per yvear, with a
small decline after 1974), marked and dramatic changes
have occurred in these hospital areas. Area 7, with the
highest rate in the State during the first three years of
the study, nearly double the average, registered a remark-
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able decline from 1972 onwards. By 1977, the rate had
declined to well below the State average. By contrast,
Area 2, which began the decade on the low side of the

state average, had a rapid increase in admissions in the
years 1972-73; Area 3 had a steady increase through the
first seven years of the study period, followed by a small
fdecline. Areas 2 and 3. achieved rates substantially higher
¥ than Area 12 in the last years of the trend; for example,
in 1977, pediatric admissions in Area 3 exceeded Area 12 by
nearly three~fold.

ON THE CAUSES OF THE TRENDS

Why do hospital areas show such striking differences in
utilization trends? The reasons relate to (1) changes in
numbers of beds and changes in practice patterns brought
about by (a) changes in nature of local physician stock:
or (B) changes in management practices by local physicians.

Changes in Facility Supply: Roemer33 proposed the hy-

pothesis that an increase in numbers of beds would result
in more patients hospitalized, an example of Parkinson‘s

iaws applied to the medical care industry. Areas 2 and 10
illﬁstrate the temporal relationships between exXapnsion of
acute care beds and utilization predicted by Roemer's law.

In Area 10 the age-adjusted rates increased prior to
and in conjunction with the increments of acute care beds
that occurred in 1971-73 and continued at an almost constant
: level from 1973 onward (see Figure 6.5). Prior to the con-
struction of new beds, the occupancy level in the hospital
had reached nearly 100%, which led to the decision to in-
. Crease bed supply.

A second example of Roemer's law might be found in Area
2 where the consolidation of the local hospitals into a new

. regional center was associated with a sharp increase in

utlllzatmon from 20% below the state average to nearly 100%
above.
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However, the relationship between hospital beds and hos-
pital utilization is not a consistent one. Marked down-
ward changes occurred in utilization in Area 7 while marked
increases occurred in Area 3, although, in each case, the
number of acute beds remained constant. In the case of
Area 3, a severely overbedded area (allocated beds number
7.8 per 1,000) the increases did not raise the occupancy
level to the point where pPhysicians found it difficult +o
admit patients. In the case of Area 7, the decrease was
associated with a net decline in occupancy rate, a problem
that caused some concern to the local hospital administra-
tion. The importance of taking population~based rates of
utilization into account in interpreting the significance
of occupancy rates is discussed in some detail in Chapter
VII. Roemer's generalization results from the specific
observation that when hospital beds are built, they tend
to be filled, but the data show the generalization to be
clearly false. The applicability of Roemer’s law is in the
narrow context of hospital bed expansion that results from
pressure from increased occupancy or from decisions to
expand scope of services. In each of these cases, of course,
the underlying phencmenon relates to physician behavior.
Underlying tﬁe:generalization of Roemer's observation is
the assumption that empty beds cause administrators to put
pressure on attending physicians to fill them, a hypothesis
which the data available to us cannot test.

'Changes'ia Physician Supply: Analysis of the changes that
occurred in areas with constant bed supply suggests the im=-
portance of physician behavior in determining utilization
differences. Chénges in rates in Area 1 relate to changes
in composition of local physician supply. Between 1969 and
1975, the age-adjusted hospital admission rate varied be-
tween 20% and 30% over the predicted rates based on the State
average. After 1974, a uniform decline was observed so that,
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by 1977, the excess was under 10% and rates in Area 1 were
approaching the State average.

An explanation for the change during the latter half of
the study period may be found in the change in the phy-
gician complement serving the community. The addition of
two general practitioners who are low hospital utilizers
and the retirement of two high utilizers occurred during
the period. Such an effect could not be predicted statis-
tically using the number of primary physicians per capita,
since all four would be classified as primary care phy-
sicians. However, if the physicians are cross~classified
by whether or not their practice patterns included perform-
ing surgery, an association is demonstrated.

Changes in Area C appear to relate to the out-migration
from the area of an internist with conservative habits in
use of hospitalization and the subsequent recruitment of
two physicians, one a general internist, the other a
pediatrician, who favored large inpatient case loads: The
changes in overall admission and the changes in pediatric
admission rates rose correspondingly. '

Changes in Clinical Management Practices: Changes in

rates in Area 7 relate, at least in part, to changes in

clinical management practices. On more detailed examina-
tion, the decline in pediatric admission rates in this

area was due to the almost total abandonment of tonsillec~
tomy in the community hosPital; In our study34, one cause
of the practice change was ascribed to the effect of data
feedback that resulted in review of potential tonsillectomy
Cases by pediatricians prior to surgery. In 1977, Area 7
recorded the lowest pediatric T&A rate among the 13 com-
munities in the State. This case is discussed further in
Chapter VIII. C
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As we discussed above, changes in rates in Area 12 appear
to relate to the implementation of a major ambulatory care
facility, associated with an increase in the complement of
primary care physicians.

TRENDS AND CONSTANCIES IN THE USE OF COMMON SURGICAL
PROCEDURES

This section examines the use of common surgical pro-
cedures over a four-year period, 1974-1977, in each of the
three New England States with the UHDDS, and presents a
longer trend analysis of common procedures in Vermont.

Trends Among States for Common Procedures

For this analysis, we have defined the common proced-

R A NS N S A

ures as the 1l most frequently performed procedures:
varicose vein stripping, cholecystectomy, appendectonmy,

hysterectomy, inguinal hernia procedure, lens extraction
(cataract surgery), dilation and curretage, tonsillectomy,
hemorrhoidectomy, prostatectomy and mastectomy. Table 6.2 i
shows the rate of use of these procedures as a group and
compares their rates to the rates for other procedures and
for all procedures.

The rate of surgery declined in each State, with the
greateast chénge, a 6.3% decline, occurring in Maine and
the least in Rhode Island, 3.6%. The common procedures
as defined here comprlsed about 34%, 37% and 40% of the
surgical activity in Vermont, Maine and Rhode Island,
respectively. It is the common procedures, taken as a

~group, which contributed to the decline in overall rate of
surgery. In Vermont, they showed a 9.7% decline over the
four-year period; in Maine and Rhode Island, the decline
was about 17%. By contrast, other procedures increased

in frequency in Maine and Rhode Island and showed only a
small decline in Vermont.
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- TABLE 6.2

RATES FOR ALL, FOR COMMDN AND FOR OTHER SURGICAL
PRDCEDURES BY STATE AND YEAR -

Maine, Rhode Island and Vermont
- 1974-1977 .
Procedures per 10,000 Population

Al1 Procedures 1974 1975 1976 1977 Ratio 77/74

Maine . 685 661 646 643 . .937
Rhode Island 22 - 821 602 600 - .964
Vermont 608 609 584. 581 . .. :.956

Common Procedures

Maine 256 240 221 217 .g2%

Rhode Island 248 235 213 206 .830
Vermont 207 . 203 191 - 189 . .93

Other Procedures : . : ; 4

Maine 429 422 425 431 1.011
Rhode Island 375 386 389 394  71.052
Vermont 401 06 393 392 .978

Table 6.3 examines the trends of the common procedures
individually in the three States.

The greatest decline in absolute number of procedures
and, for two States in percent of procedures was tonsillec-
tomy. In 1977, in Rhode Island, 48.4% or 2,168, fewer
tonsillectomies ﬁere performed than in 1974; In Méihe,
2,098, or 39%, fewer of these procedures were done.
Vermbnt, with a decline of 305, or 27.9%, had the lowest
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TABLE 6.3
COMMON PROCEDURES IN 1974 AND 1977 IN MAINE, RHODE ISLAND AND VERMONT
Difference {1974-1977) and Percent (hange

Procedures Showing Decline in A1l States:

Maine  Rhode Island : Vermont
o N % Change _ M % Change N % Change
Tonsi11ectomy -2098  -39.1 -2168 -48.4 - 305 -27.9
Dilation & Curettage -1110  -19.4 - 51 -13.8 - 19 -1.0
Hysterectomy _1s9 -5.6  -363 -14.0 =172 -18.7
Mas tec tomy . 227 -11.8 - 387 -23.0 - 156 -23.0
Varicose Veins - 188 -31.1 - 206 -38.3 - 83 -34.8
Hemorrhoidectomy - 7N ~12.7 - 199 -24.1 - 42 -19.0
Inguinal Hernia - 202 -17.6 - 426 -17.5 - 116 -70.8
SUBTOTAL 1016 -4310 - 903
Procedures Showing Rise in Some States '
Prostatectomy - 65 - 5.0 - 64 - 5.8 o 152 +34.1
Appendec tomy - 48 - 3.1 - 18 - 1.7 + 58 + 9.4
SUBTOTAL - 113 - 82 + 2N
Procedures Showing Increase in A1l States
Cholecystectomy + 43 + 1.9 + 30 +1.4 + 95 +12.0
Lens Extraction - + 386 + 27.0 + 264 +17.5 + 106 +19.0
SUBTOTAL | + 395 294 201 )
TOTAL | -3730 (-14.4) -4098 (-18.1) - 409 (4.7)

relative rate of decline. However, the rates in Vermont
were considerably lower to begin with so that even in

1977, the Maine and Rhode Island rates were 70% and 41%
higher than the Vermont rate. The downward trend in ton-
sillectomy rates in the three States is part of a national
‘trend. The National Center for Health Statistics estimates

a 41% decline in the national rates between 1965 and 1975.35!
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Nine Year Trends in Vermont

Using the Vermont data, we have examined the longer
range trends for the common procedures. Figure 6.7 il-
lustrates the longer range trend for the seven procedures
that declined in frequency between 1974 and 1877, Tonsile~
lectomy shows a rapid rate of decline throughout the nine

FIGURE 6.7
Trends in Protedure Rales
50, otate of Vermont 19691977
45
40_..
" .
= 385 HYSTERECTONY
[+ =4
2‘5 30.1
& 25,1 INGUINAL HERMiA
: " MASTECTOMY
< 204 :
@« T&A
D 45
10.4 VARICOSE VEINS
5.1 HEMORRHOIDS

a AR S e s S
63 70, 7. T2, T3, 74. 75. 76.T7,
YEAR OF DISCHARGE

years in which the rates have been recorded. The slope of
decline is such that by 1983 the procedure would virtual%y
disappear. The rates of performance of varicose vein sur-
gery and hemorrhoidectomies show consistent downward
trends, but the slope is more gradual, such that these
procedures, at the current rate of decline, would not dig-
appear from the "most common" list until after the mid-
19805,  Hysterectomy rates rose into the period of the
mid-decade; the peak in 1974 may be the beginning of a
reconsideration of the indications for this procedure. In-
guinal hernia procedures show some, but very little, in-
clination toward decline.
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Mastectomy provides a curious trend. In the years prior
to 1874 the procedure was performed at a more or less con~-
stant frequency. But in 1974 and 1975 the rate increased
by about 25%. In Maine, the 1973 rate was 24 procedures
per 10,000 women. It jumped to 37 and 40 per 10,000 in
1974 and 1975; by 1976 the rate had declined, but, in con-
trast to Vermont, the rate did not decline all the way back
to the pre-1974 value. Data for Rhode Island for 1973 are
not available, but the 1974-1977 Rhode Island rates show a
rise and decline similar +o the Maine experience.

While any explanation for this trend is speculative, a
reasonable hypothesis for the rate jump is the national
publicity afforded breast cancer during 1974 and 1975 when
both the First Lady and the wife of a leading Republican
politician had mastectomies. The publicity may have alerted
women to the dangers of breast cancer and have made some of -
them more willing to undexrgo biopsy for lumps in their breastf

Figqure 6.8 graphs the rates for the procedures which
showed a gain in the 1974~1977 period. Over the full eight-

year period, appendectomy appedars to demonstrate a downward
trend (with an upward deflection in 1975-76) .

FIGURE 6.8
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The 1974~1977 increases in cholecystectomies and lens
extractions appear to be part of a longer-term trend
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toward higher rates. The situation for prostatectomy is
similar, but less clear cut. Nationally, similar trends

have been noted by the National Center for Health Statistics.
Between 1965 and 1975, nationally, the rates for cholecys-
tectomy, prostatectomy and lens extraction increased 11%,

24% and 85%.

35

Trends and Constancies Among Hospital Areas

We have explored the phenomenon of geographic con-

4 stancy for commonly performed procedures. The analysis is
f restricted to the three largest areas in Maine. For the
| common procedures, Table 6.4 gives the standardized util-
ization ratio (the ratio of the age-adjusted area rate to
the statewide rate) for each year and for each area. It

also gives the number of cases above or below the expectead
number, based on the statewide average rate. In most
cases, the relative rate of an area in one year for a

specific procedure is a good indicator of its rate in
other years.
For Lens Extraction, Area III in Maine was consistently

higher than the State average and over the four~year period
180 cases in excess of the State average are counted. In
each year, the rate was significantly higher (p< .05) than
the State average. By contrast, Area III was significantly
lower, accumulating 132 fewer cases than might be expected
based on the State average.

For Tonsillectomy, Area II was consistently higher than

the tate average and accumulated 701 more cases than would
have occurred had the rate of surgery egualed the State
aVerage. The trend upward in Area III reflects a tonsile
lectomy rate which declined in actual numbers, but this
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TABLE 6.4

USE OF SURGERY IN THREE MAINE HOSPITAL AREAS
STANDARDIZED UTILTZATION RATES AND NUMBER OF CASES ABOVE {+) OR BELOW (-) EXPECTED?

decline wés much less rapid than the State average, which

Procedure 1974 1975 1976 1977 Cases *
Lens Extraction
Area 1 1.200 1.03 1.08 1.06 + 96
Area 11 770 .77° 770 700 - 132
Area 111 1.29¢  1,42°  1.39°  1.250 + 180
Tonsillectomy
Area 1. 7200 0 qp0 73 .849 - 683
Area 11 1.420 1,389 1.53° 1,30 + 701
Area 111 .99 1.04 1.36°  1.430 + 235
Mastectomy
Area I .90 .78° .90 .69° - 243
Area II .820 .94 .97 1.12 - 3]
Area III 1.459 1.69% 1.33° .98 + 284
Prostatectomy
Area 1 1.399  1.56%  1.36°  1.3¢° + 343
Avea II 740 .77° .80 .94 - 72
Area III 1.03 .84 1.03 .80° - 33
Hysterectomy
Area I .01 1.07 .910 .92 - 72
Area 11 720 .83% .70 700 - 317
Area 111 1.5 1.598°  2.10°  2.02° + 917
Hemorrhoidectomy
Area I .440 .age .52¢ .597 - 201
Area II 639 .78 .77 .62 - 65
Area II1 1.44 1.25 1.50°  1.48° + 88
Varicose Veins
Area 1 .80 .84 .99 .84 - 49
Area 11 .95 679 .66° L5190 - 46
Area I11 1.1 1.46° 1.29  1.58° + 57
Cholecystectomy
“Area I - .98 .92 1.00 1.02 -~ 32
Area II .66° .a1° .76° .749 - 235
Area III 1.01 1.22¢ 1.18%  1.25° + 157
Appendectomy
il Area I .89 .880 .90 .85° - 128
||l Area 11 97 1.19% 105 1.06 + 50
i Area III 1.04 L1000 1.95 .97 + 2
. E B Inguinal Hernia ‘
b1 . Area I .93 .97 .99 .83 - 84
B Area 11 75% 0 1.02 .9 .81 - 90
1 Area III 1.04 1.05 .08 110 + 7N
e
;é Up < .05
d
y

declined in a linear fashion (and by nearly 40% over the
period--see above). Thus, although rates in Area III were
52, 40, 40 and 44 procedures per 10,000 for the years,
1974-77, respectively, the relatively high position of
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the area was maintained. Area I is consistently low and.
over the four years 683 fewer tonsillectomies were done

on the children in the area than were predicted by average
performance.

For Mastectomy, Area I recorded 243 fewer procedures

- than expected and Area III, 284 more. The trends in rates
within these areas are of interest because they demon-

strate different local patterns with regard to the over-
all jump in rates depicted in Figure 6.7. In 1975, the
statewide mastectomy rates in Maine jumped 10%. Maine
Area III showed an exaggerated jump, considerably higher
than the average, with 1975 rates of 67 procedures per
100,000 being 26% higher than 1974 (Table 6.5). By con-
trast, Area I was consistently low and did not show the
jump from 1974 to 1975 at all; in fact,itg rates actually
declined slightly, from 33 to 31 procedures per 10,000.
If the theory explaining the overall rate increase is
correct--that the increased rate of mastectomy in 1974-
1975 reflected a heightened public awareness of cancer of
the breast--then the profile in Table 6.5 suggests that
physicians in different areas responded differently to

the greater demand for an explanation of the cause of
lumps in the breasts.

TABLE 6.5
TRENDS IN MASTECTOMY RATES IN THREE LARGEST AREAS
IN MAINE, RATES PER 10,000 WOMEN

18973 1974 1875 1976 1977

Area I 30 33 31 29 22
Area II 20 30 37 32 35
Area III 30 53 67 44 30

exXpected and over the four~year period 343 more cases than
expected were accumulated.
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For Hysterectomies, Area III was extraordinarily high,
accumulating more than 900 more cases than expected; by
contrast, Area II was consistently low, with 317 fewer
women experiencing hysterectomies than would be predicted

by the State average.

For Hemhorroids, Area III had 88 more than might have
been expected and was consistently high; Areas I and 11
were consistently low, producing 201 and 65 fewer than ex-

pected.

For Varicose Veins, the highest rate was in Area III
with 57 more operations than expected, and the lowest was
Area I with 39 fewer than expected.

For Cholecystectomy, Area II produced 235 fewer cases
- than expected and was consistently low each year; by con-
trast Maine Area IIT was high, with 157 more cases than

predicted.

For Appendectomy, Area I was consistently low and pro-
duced 128 fewer cases; Area II showed the opposite pattern
with 50 cases in excess of the predicted.

Inguinal Hernia shows the "tightest" distributjion of
‘rates with only one area in one year achieving a rate that
is significant at the p = .05 level: Area II in 1974,
Over the four-year period, the area's residents incurred

80 fewer inguinal hernia procedures than the expected num-
ber (1816 procedures), although this number is not signif=-
icant at the p = .01 level.

SUMMARY AND CONCLUSIONS

In this chapter we examined trends in resource alloca-
" tions and in the use of hospital services among the New
England States. The longest time series is for Vermont
where hospital area specific rates were compared across a
15-year period. For that State, the ranks in expenditures
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per capita among areas remain rather constant, so that an
area with relatively low per“éapita expenditures in the

- 1960's tends also to have relatively low per-capita ex-

; penditures in the 1970's (and vice versa). Changes do
occur, however- A change in rank occurred in 2 of the 13
areas; one area dropped from the highest quartile to the
low middle guartile; a second advanced from the low middle
to the highest quartile. In these areas, changes in bed
supply, hospital employment practices and in physicians®
clinical management practices are the likely causes for
the trends.

We also investigated trends in hospital admissions for
all cases and for pediatric admissions among the hospital
areas. Significant changes occurred in seven of the 13
areas. In each case, these could be related to hospital
construction projects, to changes“in local physician com-
position or to changes in the organization of local

practices.

We also examined trends in rates of common surgical
procedures. Over the nine-year period df51969*I977, Vermont
experienced a general downward trend in rates of common
surgical procedures, mirroring national trends. However,
when the area and surgery~specific rates are profiled, we
find that the areas tend to maintain their relative ranking
from year to year. As we discussed in the previous chapter,
this phenomenon seems to relate to the tendency of local
physicians to undertake approximately similar workloads
from year to year.

We conclude that the relative rates of expenditures and
aggregate rates of service among hospital areas reflect
Primarily the distribution of physician supply and hos-

‘pital facilities and employees; when changes occur, they
occur because of changes in the number or type of physicians
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serving the area or because of changes in physicians'
clinical management practices. The role of hospital beds
seems secondary to the role physicians play in influencing
the allocation of hospital beds per capita. The relative
ranking of areas with regard to rates of specific proced-
ures tends to remain constant from year to year, reflecting
variations in local standards of practice. The expenditure
dlfferences associated with the differences in supply also
tend to persist and are associated with income transfers or
cross-community subsidies.

The next chapters of this report demonstrate how epi-
demiologic indicators of performance, derived from routinely
collected data, may be constructively used in planning,

management and regulation, for improving clinical management,

and for -evaluating the impact of public interventions in the
health care market.
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PART THREE

PRACTICAL EXAMPLES OF HOW TO USE THE DATA
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CHAPTER VII

USE OF SMALL-AREA ANALYSIS FOR PLANNING,
MANAGEMENT AND REGULATION

This chapter gives specific examples of how small-area
data can be used in the planning, management or regulatory
environments. Case studies present how the data actually
‘have been used and included; others show how they could be
used. The examples were selected to illustrate the uses
of Medicare and UHDDS data for making specific decisions
concerning Certificate of Need, hospital rate setting, for
long~range planning and for hospital management.

THE NEED FOR A VALID SET OF PERFORMANCE INDICATORS

In the preceding chapters, we have shown that small-area,
population-based data are important because there is wide
variation in performance among neighboring communities
which cannot be discovered when the indicators of perfor-
mance describe institutional performance without reference
to the populations they serve. Application of small-area
technigques have shown that the consumption of health serv-
ices varies extensively among neighboring communities
within each of the six New England States. The importance
for hospital administrators, health planners and regulators
is that their resource allocation decisions have their
impact at the local level. Small-area data reveal the cur-
rent status of facility and hospital manpower distribution

I
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among community populations, and can be used to forecast
the future status of the distribution based on these
decisions. When small-area data are used, variations in
Performance can be reduced: and when they are not used,
planners and regulators can contribute to greater varia-
tions. Examples of cases in which both outcomes occurred
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are presented in this chapter.
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Commonly, decisions are made which inadvertently con-
tribute to variations because of a lack of populaticdn-
based data. Traditionally, those responsible for decisions
that alter hospital practices have had to rely on institu-
tional data, rather than population data and their decisiong
commonly leading to the further allocation of resources +to
institutions in high expenditure or high utiiization areas,
This is because institutional-based indicators of perfor-
mance do not clearly reflect the per-capita hospitalization
experience of the community, as illustrated in Table 7.1,
which shows population-based indicators of hospital-per-

formance in. five hospital areas in Maine and compares them
to indicators that are available from institutional data.

JABLE 7.1

PROFILE OF INDICATORS OI‘F PERFORMAMCE IN FIVE LARGEST MAINE HOSPITAL AREAS,
SHOWING INCIDENCE OF HOSPITALIZATION, PER CAPITA EXPENDITURES, PER CAPITA USE
AKD AVAILABILITY OF BEDS AND THE STATUS OF TWO INSTITUTIONAL INDICATORS®

Population-Based Indicators Institutional Indicatorst
"Rate of Patient Days Allocated
Hospitalization/ of Caraf Allocated Per Capita Parcent of Average Length
1,000 1,000 Beds Expenditures Occupancy Stay

Area [ 145 1,104 4.1 102 73 7.6
Area 1 153 1,284 5.0 o2 73 8.1
Area 111 187 1,088 8.2 75 65 6.7
Area IV 235 1,625 5.7 109 72 7.0
Area V 127 870 3.8 72 72 5.9

Oor 1973 population rate per 1,060 population; incidence rate 4s age-adjusted; smallest population over 50,000,
*Haighted average of hospitals located in hospital area.

There is little relationship between the indicators. For
example, the per-capita rates in Area IV are substantially
higher than those in Area V. Yetr the perceﬁt of occupancy
and the average length of stay among hospitals serving each
area are nearly the same. Managers, planners or regulators
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using these institutional indicators would not know that
there are differences in the rates of hospitalization,
patient day rates, allocated beds per capita or per-capita
expenditures.

The inconsistent relationship between variations in
institutional indicators and variations in population
consumption rates implied in Table 7.1 has been system-
atically investigated through correlation studies among
small areas in Vermont and Maine.lo The results indicate
that there is a low correlation (i.e., little relationship)
between percent of occupancy and patient days per -capita.
Among Vermont hospital areas, the correlation coefflcment
between occupancy rate of local hospitals (expressed as a
weighted average) and patient days per capita was only .24,
indicating that only a small percentage of the variation
(6%) in patient day rates could be explained by occupancy
rates (R2 = .06). Basing a decision to increase the bed
size on the basis of occupancy rates of the local hos-
pital(s) ignores the actual rate at which hospital beds
are being used in the area.

Evaluating the Medical Care Equations Among Neighboring
Communities

Other correlation studies show how the "medical care
equations.” which relate institutional indicators to per-
capita rates, can be evaluated so that a complete picture
of the relative importance of the components of utiliza-
tion become apparent. In the case of patient days per
capita, the equation is:

Patient Days - Admissi9ns X Average Length

Per Capita Per Capita of Stay
This equation is evaluated in Figure 7.1 which shows the
variation in patient days per capita for common surgical
procedures and for common conditions causing hospitaliza-
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tion. These variations are related to variations in ad-
missions per capita and average length of stay. In each
case, the contribution of admissions per capita to varia-
tions in patient days per capita is considerably greater
than the contribution of average length of stay. This is
because the range of variation in admissions per capita
is greater than in average length of stay (and there is
no substantial correlation between admissions and average
length of stay).

Data may also be used to explore the medical care equa=~
tion which relates expenditures per case and admissions
per capita to expenditures per capita:

Expenditures _ Admissions X Average Expendi-

Per Capita Per -Capita tures Per Case

Again, both the Medicare and the UHDDs data are useful
for evaluating of this equation. Figure 7.2 shows that
expenditure per case is not an important predictor of
expenditures per capita even for the low variation pro-
cedure (See Chapter 2), inguinal hernia. For the other
procedures, the variation in admission rate is much greater
than the variation in average cost per case and is the
important determinant of variations among local markets
in expenditures per capita. The MEDPAR data, which show
reimbursements for each case, is particularly suited for
demonstrating these relationships.

Although the contribution of admissions per capita to
reimbursements per capita is strongest when specific types
of cases are singled out (e.q., cholecystectomies), it is
alsc an important factor when all conditions are aggregated,
For example, among urban markets in Massachusetts, 69% of
the variation in reimbursements per capita under Medicare
was associated with variations in admissions per -capita (in

1975); reimbursements per case explained only 36%. A
similar situation was seen in the rural parts of Massachusetts.
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FIGURE 7.1

CONTRIBUTION OF AREA-WIDE AVERAGE LENGTH OF
HOSPITALIZATION TO PER
SURGICAL PROCEDURES AND

STAY AND INCIDENCE OF
CAPITA USE OF HOSPITAL BEDS FOR COMMON
RESPIRATORY DISEASES, THIRTEEN LARGEST
MAINE HOSPITAL AREAS, 1873
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CONTRIBUTION OF AREA-WIDE CHARGE PER CASE AND INCIDENCE
OF HOSPITALIZATION TO ESTIMATED PER CAPITA EXPENDITURES
FOR COMMON SURGICAL PROCEDURES.

FIGURE 7.2

EIGHT MAINE HOSPITAL
AREAS, 1973
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Other Examples of Failure of Institutional Indicators to
Predict Variations in Population Consumption Rates

There are two other commonly used institutional indica-

tors which are poor predictors of variations in per-capita
utilization rates. ILike length of stay, average cost per
case and percentage occupancy, they are often interpreted
as indicators of the relative efficiency of the performance
of a hospital. The bed turnover rate (calculated by divid-
ing the number of admissions within a time period--usually
a year--by the number of beds) and the size of hospital

(measured in beds) are not strongly associated with varia-
tions in population-based consumption rates. In one study
in Vermont, bed turnover rates were negatively associated

with average length of stay (r = -.48) and positively

4 associated with admission rate (r = .43). The association
% of turnover rate with the underl?ing population-based bed

1 use rates was negligible, with less than 1% of the varia~

tion in bed use related to variation in the bed turnover
indicator. Although in the Vermont study 33% of the varia-
tion in per-capita ex?enditures was found to be associated
with the bed turnover, the results were not duplicated in
Maine where only 1% of per-capita expenditures related to

this indicator.

The size of the hospital is often thought to be related
to its efficiency but:this holds true only in terms of its
ability to process cases (as measured by cost per case).

i When the weighted mean size of the hospitals* contributing
] services to an area is used as a predictor of expenditure
per capita, little relationship is found between the two
indicators. The reason is that the important determinants
of variation in expenditure per -capita include admissions
per-capita which show an inconsistent relationship with
the average size of local hospitals.

*weighted for relative number of cases
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A Case Study

The insensitivity of institutional indicators to under-
lying per-capita consumption rates can perhaps best be
illustrated by an example first mentioned in Chapter VI.
In that chapter, we traced the utilization and expenditure
history of Vermont hospital areas. When viewed from the
perspective of per-~capita rates, Areas 1 and 13, with
approximately equal populations, had vastly different
expenditure and utilization histories as shown in Table
7.2. Although the size of the local hospital, average

. Table 7.2
Profile of Population Indicators of Performance
in Two Vermont Hospital Areas

Area 1 Area 13
Number of Tocat hospitals 1 1

Incidence of hospitalization {1972;°

A1l cases 195 122

Surgical cases 69 38
Hospital per capita expenditures (1972) $ 92 $63
Medicare Part B Reimbursemant per

enrclles {1572} 5141 $92
Allocated beds® 5.9 3.4

Oper 1.000 pepulatipn

cost per case, Occupancy rate and average length of stay
are approximately the same, and throughput indicators in-
dicate a more favorable situation in Area 1 the expendi~
tures per Capita, surgery per capita, patient days per
capita and reimbursements under Medicare Part B yield a
~different picture. Area 1 excesds Area 13 in each popula-
tion-based consumption indicatoq,and the amount of excess
is far from trivial. Over the 15 years, expenditures in
Area 1 exceed those in Area 13 by about $7 million (or
$635 per -capita); Medicare reimbursements are substantially
higher, as are the numbers of surgeries per capita and
total bed use per capita.
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The differences in consumption rates among these two -

' cormunities do not appear to be related to differences
ln the populations. As discussed in Chapter V, we in-

;'i

gvestlgated the hypothesis that differences in use of
l services were related to differences among the communities
in factors associated with consumer demand for care. No

portant determinants of demand as illness rates, avail-
ability of care (including distance to care), medical
insurance, income, percent with incomes below poverty or
education levels. Also, the population of the two areas
exhibited similar behavior in seeking medical care and

' physician services on both an episodic and an annual basis.
. The differences in consumption rates appear rela@ed to the
;per—capitg numbers of physicians (classified by specialty)
' and the number of allocated hospital beds per capita.

The failure of institutional indicators to expose the
 differences in underlying consumption rates between these
ftwo areas led to paradoxical allocation decisions by

3 lanners and regulators that unjustly constrained the local
?hospital in Area 13 and rewarded the hospital in Area 1
"with additional resources, thereby increasing the range of
‘variation. Some of these decisions are reviewed beliow.

USE OF SMALL AREA DATA FOR CERTIFICATION OF NEED DECISIONS

Under current Federal health planning law, States are
Virtually required to establish Certificate of Need (CON) laws to
‘define a process for determining whether proposed changes

in hospital bed numbers or their functions are consistent

with the public interest. While the procedures and criteria for
festablishing need vary from state to State, a fundamental
concept of the CON laws is that need for services can be

‘defined and that the distribution of facilities among
ICOmmunltles should be based on their relative need for
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services. It is the responsibility of the planning
agencies (and ultimately of the State itself) to assure
that the process is fair and objective.

As we discussed in the preceding chapters, need, defined
in terms of the numbers of resources required to treat
identified morbidity so as to obtain expected outcome, is
a tenuous concept; the empirical data derived from small-
area analysis and information based on reviews of the medi- .
cal literature indicate there is little professional con-

sensus about what need is. However, although need cannot be
strictly defined, distributional information can be injected in
the planning context. With the use of small-area data,
determination of need can be related to existing and
planned resource distribution. Chapter III presented
tables showing, at the aggregate level} the rates of hog-
pital beds per capita. Table 2.4 in Chapter II showed
how, in one Maine area, the estimate of per-capita beds
is broken down to identify the contribution of individual
hospitals to the area, This chapter will show how data
can be generated to forecast the impact of a proposed
construction project on the per-capita rates of beds with
the UHDDS or MEDPAR data sets. It also reviews case his-
tories in which the data were used to make Certificate of
Need decisions in Vermont and Maine.

The Case of Hospital A

In the Spring of 1975 a 71-bed acute care hospital (Hos-
pital A) in rural Maine prepared a £1122 application for
renovation and expansion, including the addition of 11 new
acute-care beds. The argument for need was based on the
fact that more physicians were coming to the area and that
they would require additional inpatient facilities. In=-
deed, as'a result of the recruitment process, the number of
admissions had already increased by 33% between 1971 and
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1975 and the occupancy rate had reached 75%. Projected
further growth in physician supply would push the occu-
pancy rate above the 80% level generally regarded as
acceptable.

Although the following analysis was not used in the
1122 process, the small-area data could easily have been
used to project the impact of the proposed increase in
number of beds in Hospital A on per-capita rates. Prior
to the request for additional beds, the area had 6.3 beds
per 1,000. Table 7.3 shows the impact of adding 1l beds
by adding them to the existing total and allocating a por-
tion of this sum to the local area. If the plans of the
hospital were approved, the nuhber of beds per-capita in
the local area would increase to 7.03 per-1,000, exceed-
ing the national guidelines by 76%. Similar\investigations
for neighboring areas in which the remaining patients of
thé hospital are resident would round out the projections
of the impact of the change. These projections were based
on the assumption that patient origin would remain constant.
If Hospital A would have rebutted the assumption by giving
quantitative estimates of the anticipated changes in pa-
tient origin, this estimate could then have been used to
alter the forecast. In this case, a dramatic shift in
hospitalizations patterns would have been required to avoid
having an excessive number of hospital beds.

MEDPAR data could have been used to project the proposed
impact which the increase in Hospital A's beds would have.
Table 7.4 is similar to Tables 7.3 and 2.4, except that
the MEDPAR data for 1975-76, rather than the patient origin

- data based on the UHDDS, were used for the allocations.

The MEDPAR data results in a slightly smaller estimate of

locally allocated beds of Hospital A to the area residents:
49.8 beds as compared to the 52.9 obtained from UHDDS. The
overall current per-capita bed rate is approximately equal
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TABLE 7.3

EXAMPLE OF USE OF RESQURCE ALLOCATION METHODOLOGY
TO FORECAST PER CAPITA BED DISTRIBUTION: TMPACT ON LOCAL BEDS
OF 1122 DECISION TO INCREASE BEDS IN HOSPITAL A FROM 71 TG az

(Maine Hospital Area with Estimated Population of 10,649)
(1} (2} (3) (4} {5}

Arez's Resi-

{8

7 {8)

Current Planned

dents as % of Current Planned Beds Beds = Ratfo to
Current # Planned §# Hospital's a Allocated Allocated Per Per  National
Hospital Location of Beds _of Beds [Discharges Bedsh Beds® Capita Capita Guide] ines0
A In Area il 82 74.6 52.9 61.2 4.97 5.75 1.44
B In Region 318 NC 2.3 7.1 7.1 0.63 0.63 e
c Remote 536 HC 0.1 0.8 0.6 0.05 0.05 o
D, E. F Keighboring Areas - NC e 5.0 5.0 0.43 0.43 e
ANl Remote w— KE 2.3 2.3 0.17 0.37 e
Others
TOTAL - — 69.6 78.2 5.30 7.03 1.76
%Ratio to 4.00:

Subpart B - Mational Heslth Planning Goals, 121.201 Standard of "...four non-Federal, short-stay hospital seds for

each 1,000 persons in a health service area except under extraordinary circumstances...
NC = No Change

a = From Patient Origin Data

b= {1} x (3)

c=(2) x (3}
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TABLE 7.4

HOSPITAL RESOURCE ALLOCATION METHOD BASED ON DISTRIBUTION OF DISCHARGES
AMONG MEDPAR SAMPLED PATIENTS (1975-1976}

MEDPAR
’ Nusber of HEDPAR Beds Planned
Hospital i Type of Humber Total Number Discharges Percent Allocated Allocated
Cade Location Hospital of Beds of Discharges From Area From Area to Area Beds

A In Area Commumi ty 71{82)* 287 201 70.1 49.8 56.8
In Region Referral Zﬁgwc) 1,134 21 1.9 5.1 5.1
Remote Referral 535( ) 983 3 0.3 1.6 1.6
ﬂeighbﬂring Ares Commun ty 130{“) 452 6 1.2 1.6 1.6
Neighboring Area Communtty SS(N{:) 168 ] 5.2 2.8 2.0

oM By 0 oW

Heighboring Area Community M(NC) 4 6 14.6 2.0 4.1
ATl Others - mm—— 18 4.1 4.1

TOTAL 264 §6.2 73.2

(
N

“( ) Denotes Planned Number of Beds

No Change

among the two methods: 6.2 per 1,000 with MEDPAR and 6.3
per 1,000 with UHDDS. As we have emphasized, a major ad-
vantage of the MEDPAR data is their potential availability.

Tables similar to 7.4 could be generated for Certificate of
Need determinations throughout the United States.

UHDDS data could also have been used to discover that
for the principal population served by Hospital A, the
discharge rate in 1975 was‘SO% higher than the State
average; among the 41 hospital areas in Maine, it ranked
second with 246 discharges per 1,000 population compared
to a State average of 164; the surgery rate was a full
one-third higher than the State average; among the common
surgical procedures, per-capita rates for appendectomy,
hemorrhoidectomy and cholecystectomy were each more than
double the State average. Further, they had been increas-
ing in association with the expansion of physician supply.
For appendectomy, the ratio to the State average for 1973,
1974 and 1975 was 1,71, 1.85 and 2.67, respectively; for
hémdrrhoidectomy, the respective ratios were .57, .71 and
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2.67; for cholecystectomy, they were 1.17, 1.94 and 2.31;
for hysterectomy, they tended to be high and constant:
2.37, 2.14 and 2.43, respectively.

Tables containing information like 7.3 and 2.4 could
have been @Eépared using only patient origin data. These
could have been supplemented with the MEDPAR data set to
provide data on patient flow in and out of States, health
service areas, PSRO areas, etc. (see below).

What actually happened to Hospital A's §1122 applica-
tion? Additional beds were awarded (7 rather than
11). The case serves as an example of how public decision-
making that is not influenced by the existing patterns of
distribution of resources can serve to increase the range
of variations in consumption among the communities of the
region.

The Case of Hospital B

The next cases review decisions which were based on
poepulation~based profiles comparing relative rates among
communities. In 1971 Hospital B sought funds from the
Regional Medical Program in Vermont to expand its coronary
care unit (CCU).10 Table 7.5 shows the distribution of
CCUs throughout the 10 hospital areas in which at least
one unit was then located. The areas are ranked bf number
of CCU beds per 10,000 population (aged 40 or over}. At
that time, the clinical management of coronary care was
regionalized through a management committee established
under Regional Medical Program auspices. The committee
was responsible for establishing and publishing guidelines
for the treatment of patients in the CCUs of each of the
region's hospitals. It was also responsible for making
recommendations on the necessity of further capital invest-
ment in coronary care units and for providing population~-
related data on each CCU. Heospital B was the only local
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hospital in Area I and was responsible for more than 90%
of Area I residents' admissions to CCUs. At the time of
its request, the area was found to be the highest in CCU
beds per capita in Vermont. The performance characteris—
tics listed in Table 7.5 were reviewed by the management
committee. Based on its relative pPer-capita ranking in
utilization, resource use, bed availability and the com-
mittee's knowledge of practice patterng at the hospital,
the committee recommended against expansion of facilities
and proposed, instead, that educational programs be imple-
mented which would improve the screening of patients prior
to hospitalization in the CCU.

TABLE 7.5
PER-CAPITA USE OF CORONARY CARE UNIT (Ctu) RESOURCES
IE TEN VERMONT HOSPITAL AREAS PARTICIPATING Iy &
REGIONAL MAKAGEMENT PROGRAM FOR COROMARY ARTERY DISEASE

(Rates Per 10,000 Population, 40 Years of Age and Oider, 1969.1970)

4 frer © chydags  gpomeny Care B,

. 5.0 10.3 $12.88
2.6 5.4 6.72
2.6 6.4 4
2.8 6.3 o4
2.4 4.2 T 4,80
2.1 4.6 5.27

1.% 3.4 4,89
1.3 3.6 .49

W W o o B W N e

1.7 4.1 e

-t
E=2

1.7 3.0 2.2

“Area ranked on CCU hed avaitability.

The Case of Hospital C

Claiming a 100% occupancy rate, Hospital C sought per-

j mission to build an additional 25 acute~care beds. The

175 bed hospital is the only hospital in 3 service area of
about 50,000 comprised of several small towns, villages and
rural areas. Based on comparative statistics, the area

had a resource utilization profile that placed it in the
lower half of the areas with regard to beds, expenditures
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and utilization rates per -capita. While data on the allo-
cation of resources (expenditures, beds and personnel)
were not used in the review, age-adjusted utilization
rates from the UHDDS study were available and were used.
The number of patient days per -capita in the area was
slightly less than average, but further analysis of util-
ization rates in the sub-hospital service area demonstrat-

ed distinct variations in the rates of use of care. In
one town with a population of about 20,000, the rates were
much higher than in adjacent towns and villages. Much of
the excess was for cardiovascular disease; in one year the
rate for this diagnosis was 245 admissions per 10,000
which is much higher than the State average and exceeds
other parts of the service area by 50%. Most of this ex-
cess could be attributed to a few physicians with large
inpatient caseloads. who were close to retirement age,
Based on an analysis of practice patterns of younger phy-
sicians and on estimates of the impact on bed need associ-
ated with the retirement of older physicians, the request
for 25 beds was turned down; ultimately an increase of
nine was permitted.

This case hlstory illustrates an important point about
1ntra*hosp1tal service area variation: First, as was shown in
Chapter V, the rate for any service area as a whole is the
weighted average of rates in component markets for phy-
sician services and there may be several geograph;cally
distinct markets within an area. Second, the decision to
deny the full number of requested beds was made for an
area with less than average utilization, indicating that
the rev1ewers did not consider the state average to have
normative value as a standard. The decision-makers acted
as 1f less were better, an assumption which we discuss in
some detail in the Chapter X. This case is the best ex-
ample of an understanding by the reviewe:s of the impor-

152




i{ance of physician practice patterns in determining the

;%eed for beds. By taking advantage of the epidemiologic

faata made possible by the particular geographic configura-

gtion of local physician markets, the reviewers were able

%to learn that scarcity (indicated by the 100% occupancy

éirate) coﬁld be related primarily to the behavior of a

ismall number of staff physicians. The interpretation by

fthe reviewers of this information was that it was not

?;easonable to build additional beds to accommodate a mode of
gpractice which the majority of the staff physicians did not share.

| USE OF SMALL-AREA ANALYSIS FOR DEVELOPMENT OR UPDATE OF
| STATE HEALTH PLANS

There are no actual examples available of the use of

small area analysis as a basis for developing or updating
a State health plan. This section illustrates the re-
levance of the data for understanding the distribution of
resources throughout the communities and using it for .
long-range planning.

The indicators offer the planner information on "base
line" distributions which can be used to monitor, over
time, changes that may occur. For example, the use of
referral ﬁospitals across community hospital service areas
may be accurately measured for bed allocation; and, if the
UHDDS data set or equivalent are available, some informa-
tion on the types of cases treated may be obtained. The
patterns of regionalization or de-regicnalization that
accompany changing roles for community hospitals may be
demonstrated.

. The small-area data will prove particularly useful for
E investigating the implications of normative standards

; established for resource inputs. The National Health

] Planning Guidelines have normative standards for occupancy
rates and beds per capita. Using small-area data, esti-

' mates can be made of the number of beds each hospital
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should have in order to meet national guidelines in each

health service area. By comparing institutional rates to
population-based rates, a fallacy in the National Guide-

lines (which we call the 80% Occupancy Paradox below) can
be avoided.

The section which follows gives three eXamples of the
potential use of small-area data for long-range planning.
The first shows how base-line statisticsg concerning the
distribution of referral hospital services can be generated
using MEDPAR data; the second demonstrates the Occupancy
Paradox and how it can be avoided; the third demonstrates
how institutional indicators (in this case the "needed"
number of beds) can be derived from population-based rates
to translate normative per-capita standards into a plan
- for the expansion or reduction of hospital capacity.

Use of MEDPAR Data to Identlfy Cross-Jurisdictional Use of
Hospitals

Geopolitical boundaries seldom delimit the locations in
which patients seek hospital care. Even though pPlanning
or regulatory agencies may have access to complete data
sets describing vatient origin for institutions within
their jursidiction, the amount of care which residents re-
ceive outside the jurisdiction remains unknown. The

situation is particularly troublesome for hospitals located
just beyond the agency's boundaries and for those remote

institutions which serve as referral institutions. Be-
cause the MEDPAR data set covers the full United States,

it can be used to clarify border-crossing Phenomena. al-
though the sample is representative only of the population
over 65 years of age, the studies described in Chapter IV
indicate that the patient origins of the over-65 popula-
tion are a reasonable approximation of patient origins for-
the under-65 population. At the very least, they give the
planner a good indication as to which out-of-area hospitals
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contribute significantly to the medical care economy of
his/her territory. Should more precise information on the
contribution of the under-65 population be necessary, the
planner will know which hospitals should be contacted for
patient origin data.

This section gives an example of the use of MEDPAR data
to investigate use of referral hospitals. We have studied
the use of major Boston non-profit (voluntary) teaching
hospitals by residents of New England. (Table 7.6). By

TABLE 7.6
HOSPITALIZATIONS BY RESIDENCE® OF MEDICARE ENROLLEE AND HOSPITAL:
MAJOR VOLUNTARY BOSTON TEACHING HOSPITALS (MEDPAR:1975)

Enrollee Place of Residence as Percent of Hospital's New
England Medicare Patients

Nember . Other Mass. Other NE.
Hospital of Cases 3oston HSA IV~ HSA V HSA's HSA's
Affiliated Hospitais 521 {46.4) 72.0 9.4 7.9 4.4
Beth Isreal 567 {86.3) 83.7 4.1 1.9 1.8
Mass. General 1,142 (42.7} 701 7.4 6.4 4.6
NE Deconess 495 (31.9) 64.8 12.3 5.7 8.1
NE Medical Center 318 {49.4) 69.2 i1.6 6.3 5.7
University Hospital 298 {55.7} 79.% 8.4 3.4 C 2.6
A17 of the Above 3,341 (47.5) 73.6 8.4 5.5 4.6

OBy Health Service Area (HSA) Boston is located within HSA IV.
Boston residents as percent of hospital's Medicare patients.

far the greatest proportion of patients come from Boston;
over all, among the six major teaching centers, 47.5% of
their Medicare admissions are from enrollees who give
Boston zip codes as their places of residence. The hos-
pital with the greatest proportion of local patients is
Beth Israel, in which about two-thirds of Medicare patients
have a Boston address; 89% of its patients come from the
local Health Service Area (Area IV). New England Deaconess
Hospital appears to have the lowest frequency of local
admissions.

155




In addition to patient flow inﬁormatioh, the data also
give information on market penetration for each type of
hospita1,24 The MEDPAR data show that in Boston, 39.2% of
all admissions of Medicare enrollees are to one of the
six hospitals listed in Table 7.6. In Health Systems Area
IV, 21.6% of all Medicare admissions are to a Boston
teaching hospital. By contrast, in Health Systems Area V
and VI (areas which, for referral, use Boston teaching
hospitals almost exclusively) only 5.3% and 6.3% of ad-
missions are to these hospitals.

The data indicate that the teaching hospitals in Boston
provide a substantial amount of the acute general hospital
care for local residents; for those who live at more re-
mote locations, the function seems to be more that of a
referral hospital. Whiie this analysis does not clarify
thé case~mix differences between the cohort of patients
admitted from the Boston area and the cohort admitted
from the more remote areas, it does point to the impor-
tance of being able to distinguish the dual role of the
"teaching” hospitals. The cost implications of this dual
role can be seen in Figure 7.3 which uses MEDPAR data

FLGURE 7.3
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to show the association between per-capita costs for hos-
pitalization and distance from Boston teaching hospitals.

The National Guidelines for health planning contain a
paradox. The objective of the guidelines is to constrain
the use of resources for "unneeded" services by closing
unoccupied beds, thereby raising the occupancy rate of
the rest. However, the result of this effort could be to
increase the use of medical services if hos?itals choose
the less painful alternative of filling the unoccupied
beds instead of closing them. Without population-based
data, occupancy rates are the only indicator that will be
used in the local setting, and incentives to enforce this
guideline are likely to be particularly strong since it can ' "' °
be measured so easily. Hospitals with low occupancy rates
become targets for planning agency pressure, quite without

regard to the underlying per-capita number of beds or per=-
capita utilization rates in the population served by the
hospital. As we have shown in Table 7.1 per-capita beds
and use rates do not correlate strongly with the occupancy
rate, so efforts which result in keeping the hospitals
filled may be felt across the full spectrum of hospitals,

without regard to relative ranking in per-capita consump-
tion.

Vermont's Comprehensive Health Planning Agency (CHP)
fell within the trap of the 80% Occupancy Paradox. Based
on a target occupancy of 80%, the agency calculated the
number of beds that should be closed in each Vermont hos-
pital that fell below the standard We correlated the
number of beds per -capita that were designated for closure
with the total numbers of beds per capita in the area
using the resource allocation methodclogy; there was
esseﬁtially no relationship. Some hospitals with per-—
capita bed rates well below the National Health Planning
Guidelines were labeled "inefficient" by the CHP. Look
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at the hospital serving Area 13 in Table 7.2 as an example:
although expenditures and beds were well below the national
guideline, the Comprehensive Health Planning Agency recom-
mended that a number of its beds be closed.

Fortunately, under the CHP rules, the analysis carried
little weight and the hospital did not respond by increag-
ing its patient day rates. However, health system agencies
and tate health planning agencies have increased authori-
ty to pressure hospitals to "reform." In a number of ex-
amples the response of the hospital administration has
been to recruit new surgical staff as a means of achieving
the requisite guidelines. We have observed that the Sunday
NEW YORK TIMES physician recruitment advertisements com-
monly are sponsored by hospitals with low occupancy rates
but which are serving areas with high per~capita rates.

Combining the occupancy rate indicator with information
about per-capita expenditures and beds per capita, a use-
ful and accurate assessment of hospital performance can be
made. The next section demonstrates a simple small-area
method which incorporates the National Health Planning
Guidelines concerning beds per capita with the occupancy
guideline to estimate the number of beds needed by each.
hospital of a region.

Estimating Target Beds to Meet Normative Standards

Much health planning effort is devoted to two guestions
concerning the numbers of needed beds. The first question
is a normative one: Given the constraints that exist on
resources, the problems of competing needs and the under-
lying uncertainty concerning the relationship between
health services and health'wutcomes, what resources should
be allocated to the hospital sector? An example of a
normative target for hospitals is the national guideline
for hospital beds which calls for (not more than) 4.0 beds
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per 1,000 population. The second question derives from
the first: Given that a standard for resource allocation
has been agreed upon, how should resources be allocated
among the communities of the region to achieve the desired

level of investment?

This section deals with the second guestion. It is
concerned with translating general normative goals for
hospital facility allocations into specific estimates of
the numbers of beds "needed" by each hospital in "the
region. We describe a simple method for estimating the
numbers of beds that each hospital should have so that,
given the historical distribution of hospitals and cur-
rent geographic patterns of patient origin, the alloca-
tion of beds per- capita throughout the communities of the
region is egualized at the normative goal. The method
estimates for each hospital, the number of beds above or
below current numbers which, if added or subtracted from
the hospital, would meet the planning goal (which, in the
ensuing example, we take to be 4.0 beds per 1,000). In
the example given, the contribution of each institution
to population welfare has equal value: The excess or
deficit of beds per capita found at the community level
is allocated proportionately among each hospital serving
the area. While the planner may wish to evaluate the con-
tribution of hospitals differentially (for example, seek
standards for the per-capita supply of referral beds as
one component of each area's total complement of 4.0 beds
per 1,000); this is a normative issue and therefore an
example of the first, not the second, distribution question,
éncé the standards are set concerning referral beds or other
special components, the method can give precise estimates of

the needed number.

Briefly, the method involves three steps. In step one,
age-adjusted target patient day rates are estimated for each
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hospital area in the region so that if this target were met,
the numbers of beds per capita required for the patients
would be the number called for in the national guidelines.
This estimate is obtained by first standardizing the
national age-sex specific patient day rates to achieve a
level of hospital use equal to 4.0 beds per day at 80%
occupancy. The adjusted national age-specific patient day
rate is then multiplied by the population of each hospital
area. The result is an age—~ and sex-specific estimate of
the number of patient days that would occur if clinical
practices in the area were such that the national guide-
lines were met. The actual number of patient days is
divided into the normative patient days to create the
"normative ratio.”

In step two, the number of age~ and sex-specific pa-

tient days contributed by each hospital to each area is
adjusted (using the normative ratio) to reflect the rela-
tive deficit or excess of patient days per 1,000. The
process is analogous to the indirect age-adjustment pro-
cedure discussed on page 27 Chapter II. For example, in
area X, the normative ratio is 1.25 for males 65-74 years
of age, indicating under-utilization: Fewer patient days
per capita currently exist than would be needed if area

X is to have 4.0 beds per capita at 80% occupancy; more
hospitalizations are needed to meet the guideline: The
number of beds needed for this increase is estimated
(under the assumption of equal contribution to welfare by
each hospital) by multiplying each hospital's age-specific
patient days by 1.25. For example, if a local hospital
(with 80% of its patient days from area X) contributed
1,460 patient days of care to area X patients 65-74 years
of age, under the normative standard the hospital should
increase to 1.25 x 1,460 or 1,825 patient days; under

current practices, the hospital is allocating an average
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of 4.0 beds per day to the area's 65-74 year-old male popu-
lation (1,460 divided by 365), it should allocate 5.0. The
experience of each hospital across each age and sex group
is then accumulated to obtain the final estimate of the
number of normative beds for the area.

In step three, the experience of each hospital across
each of the areas from which it receives patients is ac-
cumulated to obtain an aggregate estimate of the number of
patient days that the hospital should treat in order to
achieve equalized age-specific patient days per capita in
each of the hospital areas of the region. This estimate,
which we call the target of beds estimate, can then be
compared to the actual number of beds.

We have made estimates of target beds for ?Ermont
areas, and'compared them to the actual counts. The target
estimates can be substantially different from the current
numbers. For example, the local hospital serving Area 1
has a target bed estimate about 20% below its actual num-—
ber of beds; by contrast, Area 13's local hospital "needs"”
about 10% more. It would, of course, be naive to use this
approach as the only criteria for closing or building beds.
When used in conjunction with other information about the
roles and functions of hospitals, it highlights those
areas where over-bedding, and potentially under-bedding,
‘are a problem. More importantly, however, it should stand
as a critique of the problem of setting normative standards
where the emphasis is on increasing supply in low areas:
the hospital serving Area 13, as we have shown, has a low
Occupancy rate and there is no indication that, at the cur-
rent level of use, necessary services are not being per-
formed.

USE OF SMALL-AREA DATA FOR REGULATING HEALTHE CARE
EXPENDITURES

A number of public programs, ranging from the regula-
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tion of the price of insurance to control of hospital budg-
@ts, affect the flow of dollars between communities ang.
have a profound effect on the incentives that operate in
health care markets. By revealing the per-capita rates

of expenditures among neighboring medical care markets,
small-area data allow public policy analysts (and those
responsible for regulatory decisions) to trace the flow
of dollars among populations and to review the impact of
their decisions on the market. Of particular importance
is the relationship between a population's contribution to
tax or insurance premium pools and its rate of consumption
of services. This relationship is important because of
the implications for eguity and for inflationary growth
with the uncoupling of the costs of consumption from the

 price of consumption.

This section demonstrates how claims data can be used
to document the income transfers associated with public
programs or private insurance enterprises. Tt also dem-
onstrates how small-area data, in particular rate setting
environments, can improve decision-making by reducing income

transfers.

_Insu%ance ciaims data provide the most direct means
for identifying the sources and dispositions of monies
obtained from insurance or tax sources. While health
insurance is generally viewed as a means of pooling the
risk of illness so that those who are well pay a portion
of the cost of caring for the ill, the association between
the number of suppliers and expenditures for care indicate
that illness is not the only factor associated with cost.
In Vermont, as discussed in Chapter VI, the variation in
rate of use of services at the community level--which does

not appear to be associated with variation in illness

rate--is accompanied by cross-community subsidization:
residents living in low use rate communities (with lower
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aggregate expenditures per capita) often pay a portion of
the medical bills incurred by residents in high cost areas.
The use of small area data is illustrated in Figure 7.4,

which shows for each of 16 Vermont communities served by
I different local hospitals the established pexr-capita re-
imbursements under Medicare Part B. Per-enrollee reim-

FIGURE 7.4

Estimated Medicare Port B reimbursement
per anrolise by Hospital Service Area of residence
of enroliee . ) Vermont, 1972

| Par cepita  (Woticnal eve Doilar
enrollee raimbursament  reimbursement
contribution $68 §13 | pet enroliee

W~ th B e

The Fiqure characterizes the distribution of
Medicare doliars among Enrollee Populations
(see text}.

bursements in the lower hospital service area are less thaﬁ
one-third those in the highest area. Enrollees living in
Area 16 receive less on a per-capita basis than they con-
tribute in premiums. Residents in Areas 6-15 receive in
benefits an amount equal to their own contributions to the
program plus a portion of the average Federal contribution.
In addition to their own and the Federal contribution,

§ residents in Areas 1-5 effectively receive contributions
from areas with lower than average reimbursements.

The impact of the income transfers on the local econo-

my--particulariy the hospital industry--is considerable.
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But the more important issue is the problem of equity: The
data reveal substantial disparities between contributions
to insurance pools and benefits among populations with
similar illness rates (e.g., as shown previously by con-
trasting the situations in Areas 1 ang 13).

Several suggestions have been made--and a few have been
attempted--for methods to contain the rate of growth in
hospital expenditures. Two basic strategies have been
proposed: One involves controlling the unit costs of
service-—either the per diem cost or the cost per case;
the other limits growth in expenditures by containing
annual budgets within targeted figures, the so~called
"global budget" or "maxicap® approach. The effort of the
Price Commission during Phase II of the Price and Wage
Stabilization Act of 1971 is an example of the former
approach; Hospital Rate Regulation as practiced in Rhode
Island (and reviewed in Chapter IX) is an example of the
latter. The following reviews how small-area data can
contribute to more rational decision-making in each of
these environments.

Controlling Unit Prices The medical care expenditures
of a population are a function of the unit cost and the
per-capita volume of service. (See equation, page 140).
As we have seen, the per-capita volume of services is an
important'determinant of the per-capita expenditure, and
the unit cost cannot be relied upon as an indicator of
market consumption rates. This means that strategies to
contain costs by regulation of unit costs without regard
to per-capita volume can be (1) ineffectiva,lbecause they
create incentives to increase volume to meet budgetary

expectations and (2) unjust and arbitrary, because they
may increase income transfers by constraining growth in
low expenditure areas or increasing it in high expenditure
areas. An example of the latter was observed in Vermont
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during Phase II of the Wage and Price Stabilization Act
when the local hospitals in Vermont Area 1 and Vermont Area
. 13 each proposed an exception to the 5% ceiling on annual

3 increases in unit prices. Unit prices in each area were
'approximately the same, but per-capita expenditures in Area
1 far exceed those in Area 13 (see Table 7.2).

The Price Commission called for public hearings on both
applications and the hospital in the low cost area withdrew

its application. However, Hospital A in Area 1 went through
2 the procedure and was rewarded with an exception. The case

stands as an example of how public regulation undertaken in

the absence of data on per-capita consumption rates can in-

crease variation and contribute to income transfers.

4 Cost Containment‘Thrbugh‘Global'Budgefing An alternative
éi_st:ategy to control inflation in the hospital sector in-
volves the restriction of total annual expenditures in
which hospitals negotiate with regulatory boards for an
allowed increase in the previous year's budget. This
approach recognizes the importance of volume of services as
& contributor to costs and, if successful, can effectively
limit the inflation of inpatient costs. However, by taking
the historical expenditure (and case mix) experience of

the regulated institutions as a given, the process merely
limits costs per capita to marginal increases. The process
accepts the status quo and ignores the underlying variation
in per~capita rates of use of services and expenditures.

By limiting growth equally in high and low expenditure
areas, the process freezes the historic variations in market

E areas and in effect gives the income transfers the sanction
of public policy. The severe equity implications of this

? Process have not been tested in the courts. However, it seems
intuitively clear that the just exercise of control.over the

? rate of payment into. insurance funds or the amounts of annual
E hospital budgets requires consideration of existing variations

f in per capita expenditures.
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The small-area data can provide an indicator set which
can give guidance to negotiations between hospitals and
regulators under the global budget strategy. This indi-
cator set has been described in the context of rate

setting.36

Briefly, based on some standard or normative
rate of per-capita expenditures, an indicator called the
parity budget is developed for each hospital. The parity
budget is a global budget normalizedlin such a way that if
each hospital achieved its parity budget, the rates of
expenditures would be equalized between the hospital
areas of the region. This estimate can differ substan-

tially from the existing rates of expenditures,

For some hospitals, the parity budget will be substan-
tially higher or lower than the actual budget. For ex-
ample, using the State average for the norm for the local
hospital in Area 1, the actual budget was 12% above parity
in 1975. By contrast, the local hospital in Area 13 had
an actual budget that was 26% below its parity budget.

This indicator can be weighted for population age
structure and for hospital function or other factors,
such as any difference in labor costs and can be generated
from patient origin data. If UHDDS data are available,
case mix can be taken into account and weights can in-
clude propensity to admit discretionary cases; if MEDPAR
data is used, a similar indicator based on reimbursements
can be generated which will establish parity reimburse-
ments for Medicare services (see below). The additional
information on historical performance available from the
UHDDS and MEDPAR data sets can be used to contain costs
and reduce inequalities among areas, as we discuss in the
next section.
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Medicare Parity Reimbursement Targets

The MEDPAR data can be used to develop Parity Reimburse-
ment Targets for individual hospitals. The target budget
has the following property: If each hospital achieved the
i budget and appropriately adjusted the distribution of its
resources among hospital areas throughout the region, then
1 reimbursements under Medicare would be equalized among
E_ enrollees in all communities of the region. The approach
¢ is illustrated in Table 7.7 which gives data for two Ver-
mont hospital areas served by relatively small community
hospitals. Area 13 is, by now, familiar; Area 3 experienced

TABLE 7.7

MEDICARE PARITY REIMBURSEMENT TARGETS ESTIMATED
FOR TWO HOSPITAL MARKET AREAS IN VERMONT (1975-1976)° "

-vea 3: Enrallee Population (65 and Oider) - §35

A1} Locat All
Hospitais  Hospital _ Referrals Others
umber of Admissions T.220 800 195 225
Reimbursements (xoo0) $1,526 $844 $379 $303
Reimbursements Per Case $1,251 $1,085  $1,948 1,347
Admissions Per Enrollee 652 428 04 120
Reimbursements Per Enrollee $816 $452 f $202 $162
Ratio Expected/Observed -515 515 ' .515 .515
Target Reimbursements (xooo) __$786 $435 $195 $156
{Target - Actual (x000) $-740 5 -400 $ <184 $ -147 |

Area 13: Enrollee Population (65 and Older) = 1,015

Kumber of Admissions 560 ) 380 115 65
Reimbursements (xoo0) $558 $3z28 $157 $73
Reimbursements Per Case $996 $8863 $1,365 $1,123
Admissions Per Enrollee 276 187 57 32
Reimbursements Per Enrollee $275 5163 $78 < 33
Ratio Expected/Observed 1.53 1.53 1.53 1.53
Target Reimbursements (xocoo) sa54 $502 $240 $112
Target - Actual (xooo) §+206 $4174 §$ 483 § 439

OAnnualized and based on MEDPAR sample for 1975-1976.
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a rapid increase in utilization in 1973-74, apparently be-
cause of changes in local physician characteristics (see
page ; Chapter VI). Although household interviews have
not been performed to assess Area 3's similarity with Area
13, there is little reason to believe that medical need
differs remarkably between the communities. After the
changes in physician stock described in Chapter VI, Area 3
became a high utilizer of services. BAs can be seen in
Table 7.7, the number of admissions per -capita for the
Medicare population, the reimbursement per capita and, to
a much lesser degree, the reimbursement per admission are
higher than in Area 13.

The parity reimbursement target is derived from the data
shown in the table: The ratio of the expected to the ob-
served per-capita reimbursement rate (row 6) is obtained by
dividing the average reimbursement for Vermont Medicare
enrollees by the amount spent in the area; so, for Area 3,
the State average is divided by the area rate of $816 per
enrollee, resulting in a ratio of .515; for Area 13, the
same proéedure results in a ratio of 1.53. The estimate
of the parity budget for the portion of each hospital's
admissions that come from the area is given in row 7: In
order to achieve parity reimbursements for hospitalizations
under Medicare in Area 3, the area's global budget for
hospitalizations should equal $786,000 over the two-year
period. But, in fact, $1.526 million was spént {(row 2).
The target budget for this area requires a $740,000 re-
duction in spending; by contrast, in Area 13, the current
reimbursement level is about 65% of the State average and
the parity budget calls for increased reimbursements on
behalf of the Medicare population of this area: To achieve
parity, about $300,000 more should have been spent during
the 1975-1976 study period.
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The second, third and fourth columns in the table show E
the impact of target budgeting on the reimbursements +o |
*ﬂéhe individual hospitals that serve the area. As in the
example above that dealt with parity beds, we choose here
to weight the contribution of each hospital in the same
way to estimate the parity budget~-although, clearly, if
the procedure were in fact used, negotiations would ensue
among hospitals as to how the burden (or benefits) should
be shared. Because the majority of its hospitalizations
are from the local area, the greatest impact is on the
local community hospital: in Area 3, the portion of the
local hospital's Medicare reimbursement devoted to its
own area would need to be reduced almost in half (from
$844,000 to $435,000). The local hospital in Area 13,

under this strategy, would have about a 50% increase in
budget. '

An important advantage of the parity reimbursement indicator

is that it relates the magnitude of variations in per capita
reimbursements to the hospitals that contribute to the varia-
tions. As we said above, there is little indication that these
differences relate to differences in population need; the most
likely cause is differences in practice patterns. But whatever

the cause, the differences represent severe obstacles to strate-
gies for prospective reimbursement that would uniformly constrain
the growth of hospitals without regard to historic expenditure or
reimbursement patterns. Using the national MEDPAR data file,
indicators such as this can be developed for every community in

the country. In our opinion, elementary concepts of equity require
that some such indicators be used in any eventual efforts by the
Federal Government to control cost inflation through capping of
Medicare reimbursements to hospitals. Otherwise, the unwanted
income transfers that exist between local hospital markets will
be perpetuated by overt public policy.
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Small Area Parity Insurance Pricing

Another, possibly complementary, approach to reducing unwante
income transfers is to rate the price of health insurance to °
reflect consumption rates in local hospital market areas.

In this section, we illustrate the local market impactf
using MEDPAR data to estimate local parity prices for
health insurance. Medicare data are used in the absence
of Blue Cross or other private insurance data. Blue Cross
does not keep the detailed information on Vermont subscrib-
er populations necessary to generate small-area data.
'Because hospital expenditures per capita and Medicare re-
imbursements are closely correlated, {see page 355, Chapter
IV}, Medicare experience is a reasonable approximation of
the degree of variation one should expect to experience
~under other forms of insurance.

Table 7.8 lists information describing the current status
of reimbursements and gives the "expected reimbursement"--
the average per-capita expenditure for Medicare over the
geographic territory used for rating Blue Cross insurance
in Vermont; as the table shows, $420 is expected return on
insurance to the average consumer in the rating area. Under

TASLE 7.8
PRINCIPALS OF SMALL AREA PARITY INSURANCE PRICING
ILLUSTRATED FOR THO HOSPITAL MARKET AREAS IN YERMONT
Area 3 Area 13
Current Status

fxpectad Reimbursaments Per Subscriber $420 420
Average Reimbursements Per subscriber $816 $296

Rumber of Subscribers 935 1,018
Area Reimbursements {x"goo) $1,526 $558
Expected Reimbursements {x'sog) $786 {854
‘Income Tramsfers (x'ooo) $4740 $-295
Partty Adjustments

Parity Price? $837 37
Parity Rebates Per Subscriber ] §103
Parity Surcharge Per Subseriber $417 1}

SIncludes a 5% overhead estimate based on Expected Reimbursements.
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the current rating methods, "subscribers™ living in Area 3

are massively subsidized by out-of-area subscribers who
contribute $740,000 to their care. On the other hand,
subscribers in Area 13 are net losers, giving up expected
benefits valued at nearly $300,0080 to residents of -

other areas. The table lists the parity price of the in-
surance in Areas 3 and 13; it also lists the surcharge or
rebate that would be necessary to achieve equal per-capita
expenditures: An Area 3 subscriber would need to pay an
additional $417; an Area 13 subscriber, on the other hand,
should receive a rebate of $103.

In our example, Medicare data were used to illustrate

the principals of parity insurance'pricing, but data from

other third party payors could be used in the negotiations

for ratewsetting by State insurancg commissioners. Minor
adjustments in record-keeping systems by the carriers could
make this type of information available for assessing the
impact of public regulation on unwanted income transfers.
Further, it seems reasonable to predict that if steps are taken
to adjust local contributions to insurance to more closely para-

1lel leocal spending, more critical local community feedback on
plans for growth of the local medical-care economy could be
anticipated.

USE OF SMALL AREA DATA IN THE MANAGEMENT OF HOSPITALS

Many of the data applications discussed above are rele-
vant to the management of hospitals. The indicators can
provide hospital‘administrators and trustees with a much
clearer pidture of how their hospital fits into the local
or regional medical care system, and particularly how its
role and functions may relate to those of other hospitals.
If the information is made part of the planning process,
it wiil allow management and trustees to estimate in ad-
vance the impact that their decisions will have on the
overall pattern of resouxce allocatlon in their market
area. The method for progectmng the impact of plans to
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build beds (page 146) is a clear example of this kind of
application. In a similar vein, data on physician distri-
bution may be used to estimate the impact on the quantity
and quality of care of decisions to add new positions to

" the physician staff., fThe data may also be used to compare
the employment practices among hospital areas with regard
to non-physician personnel. Decisions to recruit or offer
staff positions to physicians or to hire personnel have an
important impact on the cost of care; with population-based
&ata, administrators and trustees can make forecasts and
develop long-range plans to target employmént to reduce
costs. This section gives examples of how the data can be
used for these purposes. One example is a case history of
the use of data to evaluate the need for a neurosurgical
unit at a community hospital. The second is an extension
of the normative analysis of resource allocation patterns
to include non-physician hospital employvees.

Does Hospital E Need a Neurosurgeon?

In 1973, Hospital E was locked in debate concerning
whether or not neurosurgical services should be made avail-
able at the hospital. The hospital is the sole community
hospital in a service area of about 60,000. A regquest was
made for information on the distribution of neurosurgeons
throughout the region and on the case-mix treated by
neurosurgeons. The administration considered the follow-
ing questions:

1. Are there enough cases in the local hospital area

(i.e., is there sufficient workload to maintain

skill levels of a neurosurgical unit and to pro-
vide services economically)?

.. 2. What will be the impact on the regional distribu-
' tion of services if Hospital E (and those of
similar size) establish neurosurgical units?

3. Are there alternative solutions which, using cur-
rently available regional manpower, provide more
efficient solutions to the manpower problems?
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 To answer these gquestions,

current allocation of neurosurgeons to the area by the

same proportionate allocation approach used for beds,
penditures and non-physician manpower,

discharges rather than total discharges); (3) compare
neurosurgical discharge rates in the area; and (4) count
the number of neurosurgical cases.

The report to the hospital staff summarized the situa-
tion as follows:

1.

The caseload of neurosurgical procedures in the
service area of Hospital E was not sufficient to
Support a neurosurgeon in residence. The rate
of neurosurgical procedures in the service area
was close to the State average; comparatively
speaking, there was no evidence that this pro-
cedure was being under utilized. During the
previous year, 22 procedures classified as oper-
ations on the brain and cerebral meninges (HICDA
classification 001-029) were pérformed on the
population of the service area. Assuming that
all cases currently referred to regional hos-
pitals were done at Hospital E, this would equal
only 40% of the current average worklcad of a
single neurosurgeon at the referral hospital.
While no published standards on caseload require~
ments were then available, it seemed unlikely
that this load was sufficient to maintain surgical
skills: only one procedure would be rerformed, on
the average, every two-and-a-half weeks.
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2. If all hospitals with similarly sized areas acquired
a neurosurgeon, there would be a significant impact
on area-wide distribution of services. In 1969
there were l.27 neurosurgeons per 100,000 population
in Vermont. The national average of board-certified
neurosurgeons was 1.24. If Hospital E hired a
neurosurgeon, the Vermont rate would rise to 1.5.
If hospitals of similar size followed suit and added
neurosurgecns, the rate would increase to more than
2.0, This would diminish the number of referral
cases in both regional hospitals and also would de-
crease the efficiency and probably decrease the
skill-level of all units in Vermont. It would,
therefore, increase costs and hamper the training
programs at both university Hospitals.

3. Alternatives may have existed which would utilize
existing available manpower. Assuming that the
regional supply of neurosurgical manpower was suf-
ficient, neurclogic consultation could be made
available by achieving cooperative arrangements
with either Hospital X or Z. Both of the areés
sarved_by X and Z had relatively large per-capita
supplies of neurologic manpower. The area served
by Hospital Z was particularly well-endowed from
the point of view of neurclogists per 100,000
population. If the neurologist in Z were able to
spend half-time in consultation in the E area, this
would create a distribution of neurologic manpower
which would give all areas approximately the same
number of neuroclogists per 100,000 population.

The practical result of the report was to strengthen
the hands of those opposed to the idea, which was even=
+rally dropped. If the approach is used to identify the
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distribution of hospital-based specialists in hospital
areas, hospital administrators facing low occupancy rates

in hospitals with high per-capita utilization profiles may
be able to resist pressures to recruit additional physicians.
This resistance would result in lowered rates of increase

in per-capita expenditures.

Employment Targets for Cost Containment

Chapter III gave examples of variations in the per-capita
numbers of hospital employees. Based on an analysis analo-
gous to the method used for developing the parity budget
measures presented above, an indicator of target employment
can be developed for each hospital. This indicator gives
the numbers of employees that a given hospital should have
if, under the current geographic distribution of patients,
the goal is to egualize employment practices. The practical
value of the indicator is in cost containment: FPer-capita
hospital expenditures or reimbursements undex the Medicare
program (See Figure 7.5) are correlated with numbers of
employees per capita. With appropriate adjustments for

FIRRE 7.5
ASSOCIATION BETWEEN HOSPITAL EMPLOYMENT PER CAPITA (1383)
AND MEDICARE 8 REIMBURSEMENT PER ENROLLEE (1972
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differences in contracted services, this indicator can be
used to signal administrators that a resource directly
under their control--the number of employees-—is contribu-
ting to a cost profile in their area which is higher than
average.

With appropriate motivation, this information can be
used as the basis for a strategy to contain costs by paring

employment to meet regional {or other) empirical norms.
Since the allocations can be done for all types of employees
(for example, administrators, registered nurses or janitors),
the manpower groups targeted for reduction can be specified.

SUMMARY AND CONCLUSIONS

The disparities among local communities in per-capita
rate of use of service are extensive; actions taken by
State or Federal Govgrnments to plan or to regulate hos-
pital facilities, expenditures or reimbursements or to
control the price of health insurance without regard to
the current per-capita distribution of expenditures, re-
sources Or services per capita can be against the public
interest because the actions may lead to further disparities
in resource distribution or may maintain unwanted income
transfers (éross—community subsidies based on relative num~
bers of health care suppliers and not relative need for
services). Small-area data make the disparities and income
transfers apparent. '

This chapter presented a number of examples of how the
indicators can be used to identify the disparities, to
evaluate plans for expansion of the industry in view of
the current disparitiegsand to establish target for the
distributions of resources or parity prices for health in-
surance that correspond to normative standards. The in-
dicators presented in this chapter can be developed using
data from the national Medicare program. To avoid un-
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reasonable planning or regulatory decisions, we recommend
that these data be used in conjunction with the national
health planning program and with the implementation of
any eventual Federal program to establish cost-containment
programs through prospective reimbursement. The data
should also be made available to States that initiate
their own prospective reimbursement programs. We also
recommend their widespread: use by the private sector as
a means for implementing private initiatives to contain
the inflation of hospital costs.

177




CHAPTER VIII
USE OF DATA TO ASSESS CLINICAL PRACTICES
(IN THE PSRO SETTING)

Some of the most important applications of small-area

. data are in the evaluation of medical practices. This
chapter demonstrates how the data can be used to assist
the Professional Standards Review QOrganization (PSRO) in
each of its three major areas of responsibility: Con-
current Review, Physician Profile Analysis and Medical
Care BEvaluation studies (MCEs). Concurrent Review and
Profile Analysis are to assure that only medically
necessary interventions are undertaken on patients whose
care is paid for under the Medicare and Medicéid programs.
Under the Concurrent Review program, consensual standards
and guidelines governing the appropriateness of the
hospitalization and/or surgery are developed. Most Con-
current Review programs . (and the few examples of Physician
Profile aAnalyses) have concentrated on the length of stay
after hospitalization has occurred with an aim toward re-
ducing length of stay in particular hospitals toward some
goal, uéually the mean for hospitals of similar size in
the PSRQO area. In Chapter VII, small—aréa data were used
to show that for specific types of cases (e.g., hysterec-
tomies) the variation in average length of stay is not

as important as variation in admissions per-capita in de-
termining the differences in patient days per-capita among
neighboring communities. The data reveal that it is the
decision to admit patients for specific conditions or
procédures that carries the more important implications
for resource allocation. Because small-area data measure
‘patient days per capita and the contribution of admissions
or procedures per capita to patient days per-capita, review
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can be focused on those cases in those hospitals that con-
tribute most to the high-rate experiences of specific
hospital areas. They thus provide indicators for selec-
tive review of cases which are the least likely to meet
appropriateness criteria. This chapter presents a case
study of how the data were actually used in a process of
feedback and second opinion to reduce the rates of one
high—variation procedure, tonsillectomy. It also illus-
trates how small-area data can be used to deyelop Fhy~
sician Profile Analyses which indicate the contributions
of physicians to high rates.

emall area data are also valuable for PSRO% to use in
conducting MCEs (Medical Care Evaluation studies), and
two examples are presented. The first example, concerning
the use of blood, was developed as an example of how MEDPAR
data can be used in an MCE by a PSRO. The second example
shows how the data can be used to evaluate survival
following surgery, and the procedures prostatectomy and
jens extractions are studied. The study of survival follow-
ing surgery demonstrates that claims data can be used to
investigate post-hospitalization outcomes associated with
medical care. .The Medicare Part B claims data are par-.
ticularly useful because they provide a registry of medical
and surgical cases for most Americans over 65 years of age.
The data can make a unigue contribution to information on
the relationship between health care use and health care
outcome: Survivorship after specific medical or surgical
interventions can be studied for an indefinite period,
permitting the development of a life table approach to the
estimation of survival probabilities. There is no other
source of information of cemparable value for this purpose.
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fi_FOCUSED REVIEW STRATEGY LINKED TO POPULATTON-BASED DATA

small-area analysis shows that hospital areas tend to
Fhave high per-capita rates for use of hospitals for some
%conditiOns or procedures and low rates for others. (See
;%ages :94 and 129). These so-called "high-variation"

Mprocedures are those that are discretionary in the sense
that alternative ways of treatment are employed in some

communities, and there is debate with regard to the need
gfot hospitalization. Areas which have high rates for these
%“high variation® procedures demonstrate the most signifi-

f cant departures from the expected value, which is the value
z‘that would have been expected in the area if the State's
average rate had, in fact, occurred there. The focused
review strategy singles out hospitals on a condition- or
procedure~specific basis to examine their contributions

to population-based "excess" rates of use of these pro-
cedures. Hospitals in areas with low rates are not.feviewed.

The number of cases in excess of {or below) the number
of cases expected can be large and the payoff of a success-
ful review can be great. Table 8.1 illustrates the po-
tential payoff of review of three coﬁmonly performed high-

variation procedures in the four largest hospital service
areas in Maine. A focused study strategy based on small-

TABLE 8.1

Number of Procedures Above (+) or Below (-} Expected®
in Four Maine Hospital Areas for Selected
Surgical Procedures, 1973-1976

Procedyre Area I Area II Area 111 Area IV

Tonsiltlectomy -736 + 97 +805 +559
Hysterectomy + 15 +§15 - 62 ~228
Prostatectomy +349 - 14 + 2 . - 83

*Expected based on accumulated numbers of cases for each year, 1973-1976.
State average rate is used to estimate the expected number of cases.
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area data would dictate in-depth study of tonsillectomies in
Areas IITand IV, of hysterectomies in Area II and of pros-
tatectomies in Area I. Over the four-year period (1973-
1976) the surveillance data indicate a total excess of more
than 1,400 tonsillectomies in Areas III and IV; in these
areas, the combined cost of physician and hospital services
in excess of the State average is $750,000. Arxea IT females
underwent 860 more hysterectomies than expected and the
costs are estimated to exceed the State average by more than
$1 million. For prostatectomies, the excess in Area I is
349 cases and the cost is $650,000 above the State average.
By targeting focused review on these procedures in the
specific hospitals that are contributing to the large ex-
cess, one can anticipate much more specific debate on the
costs, risks and benefits of these discretionary operations
than would take place if .all cases were to receive equal
attention. If physicians in these areas were persuaded to
bring their rates down to the State average, the costs in
Maine for these three procedures would be reduced by over
$600,000 per year.

A Case Study of Focused Review in Hospital G

In Vermont, surveillance of tonsillectomy rates on a
hospital area-specific basis began in 1969; rates were
found to vary more than 10-fold. ZIn the high area we
estimated that more than 65% of children were tonsillec-
tomized by age 20; by contrast, in the low area, the
estimate was only 6%. Data on the variations were fed
back to officials of the Vermont State Medical Society,
who in turn gave the information to the hospitals. The
physicians on the staff of Hospital G, the area hospital
with the highest rate, initiated a review of the medical
and surgical literature and established new criteria for
the use of the procedure. In addition, all patients who
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pediatrician and surgeon.34
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were recommended for tonsillectomy were examined by a staff

The changes that occurred in tonsillectomy rates in this
area are shown in Figure 8.1. The rates dropped drastically

Changes in tonsiitectomy

HIGH AREA Vermont Hospital areas
associated with feedback

6. 70. 7. 7T2. T3 M. TS 7.
YEAR OF DISCHARGE

*Discharge per 10,000 popuiction

Although the example did not occur within

ment, it demonstrates how focused review,
feedback and review, can lead to dramatic
clinical practices with accompanying cost
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in the hospital area so that by 1975 the area rate was
substantially below the State average. The change in
practice patterns was attributed by the hospital staff to
the feedback, the study of the medical literature and the
case study procedure by the pediatrician and surgeon.
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PROVIDER-AREA-PATIENT PROFILE ANALYSIS (PAPPA)

Profile analyses are a form of retrospective review in
which patterns of aggregate patient care data are analyzed :
and related to the institutions or physicians who provide
the care. According to statute, PSROs are required to
develop and periodically analyze institutional, practi-
tioner and patient profiles; this section gives further
demonstrations of how practice patterns may be analyzed
on a small-area basis so that variations in rates at which
physicians employ certain treatments can be related to the
experience of the population-at-risk. We call this approac
the Provider-Area-Population Profile Analysis (PAPPA). The 4
provider (either a physician, hospital or both) is analyzed 9
by area and the services are described in terms of rates
per defined population. This approach places the interpre-
tation of institutional- or physician-related events within
the context of the preobabilities that the population-atnriskf
experiences for undergoing the profiled medical or surgical
events., This is important because areas with substantially
higher than average rates of use of discretionary services
are likely to experience more cases in which the indications f
for service are guestionable. PAPPA provides a means for .
identifying occasions in which data feedback on variation
{and possibly, concurrent review) oﬁght to be specifically
targeted to individual physicians.

The approach is illustrated in Table 8.2 which, in Part
I, gives the tonsillectomy rate in two areas, Areas A and
B. Area A exceeds the sState average by more than 3.5 fold.
By contrast, the Area B rate is only 50% of the State
average. In the profile analysis, physicians are first
ranked on the relative numbers of tonsillectomies they
perform compared to all physicians within the State. This
rank is given by the subscript associated with the MD
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TABLE 8.2

PROVIDER AREA PATIENT ANALYSIS OF USE OF TONSILLECTOMIES
IN TWO EXAMPLE HOSPITAL AREAS FOR A ONE YEAR PERIOD OF TIME

I. Hospital Area Characteristics: Tonsillectomy Rates Per 10,000

% of
Ratio to TEAs by
Area Population Tonsillectomies Area Rate State Average Local MDs
{x 103}
A 13 176 164 N 98.4.
B 107 213 22 0.50 98.1

H. Physician Workload Characteristics: Number of Tonsillectomies by Area of Patient Residence®

Physicians in Area A Total Area A Area B Other Areas
Mo, 83 80 0 9
!"Ii)}3 ‘ 44 42 0 2
MDZG 28 23 ] ‘5
MD,, 26 23 0 3
I'#D3g 9 8 0 1

Physicians in Area B

MDZ m 0 N 20
MIJ5 74 0 59 15
54 2 32 20
Mﬂga
54 0 31 23
MDg, -

°Subscr-ipt in physician label identifies the rank order on number of
tonsillectomies performed among all physicians within the PSRO area.

label in Part II of the Table. Thus, for example, the
physician labeled MD4 is the fourth ranked physician; MD39
is the thirty-ninth ranked physician and so on. The pro-
file analysis shows that Area A achieves its high rate
through the effort of oneuéhysician whe carries a heavy
tonsillectomy workload, ranking 4th in the State, and
through the effort of four other physicians who undertake
moderate workloads when compared to those of other phy-
sicians in the area. Area B is also comprised of "high
profile®™ physicians; its cohort members rank from second
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to ninth. However, the population served by this group of

physicians is relatively large and the probabilities for
tonsillectomy in the area they serve are lower than average, §

The PAPPA would lead to feedback of data (or concurrent
review) targeted for the physicians serving Area A, par-
ticularly physicians MD4 and MD13; by contrast, the work-
loads of physicians MD2 and MDS, althoucgh gquite high in
number of cases, would not single them out for particular
attention, since their clinical decisions are not associ§
ated with a high population-~probability of - tongilléctomy,

Claims data can serve as the basis for a PAPPA. Table
8.3 shows the physician source of variation in use of B-12
injections among Medicare enrollees within one primary
physician service area. This area is the Area A, in Table
5.5 of Chapter V (page 86). It has a high rate of B-12
injections when compéied to other primarv vhysician serv-
ice areas located within the same hospital service area.

Table 8.3

Characteristics of Physician Prescribing Behavior
for B-12 Injections to Medicare Enrollees Living Within
3 Yermont Primary Physician Service Ares

No. of Percent of % of all A
Number Patients Percent af Visits Patients injections
o FTE MD. Ko, af with Area with with per ‘l;‘TE

Code {in area) Injection injectians Injections Injections Injections - MD

21 1.6 187 48 52 16.3 13.4 99.4
14 0.3 43 B 14 16.2 8.2 47.8

813 7.9 101 27 14 4.1 3. BERTH
Other R

A1l 10.4 301 83 100 7.9 5.2 28.9
Mos

°Nnn-pr1mar~y physicians exc¢luded from denominator
Based on § month Medical BiTling, February-June, 1972

Table 8.3 makes clear that three physicians are the primary /
source of B-12 injections in this area. As the table shows,f
the two physicians identified by "MD Code". X provide more .
than half of the injections in the area: Physician Y

provides 14%, the remaining physicians (7.9 Fre MDs)*prcvide;
about one-third. :
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Table 8.3 shows other characteristics of B-12 prrescrib-
ing habits of these physicians. About 16% of reimbursed
ambulatory visits to physicians with high~injection use
are associated with a . Vitamin B-12 injection. This com-
pares to about 4% for low-injection use physicians; about
10% of patients of high-injection use physicians received
a B~12 injection. On a full-time equivalent basis (See
pages 62-66, Chapter IV), the high-use physician group has
about 100 injections per physician during the five-month
billing period studied. (The annualized estimate is 220
injections per physician.) The low-use group has about
13 injections per physician during the study period, (or
28 injections per physiéian per year).

USE OF MEDPAR DATA FOR AN AREA-WIDE MEDICAL CARE EVALUATION
OF BI.OOD USE

A PSRO in one New England State selected the use of
blood as thé subject for an area-wide Medical Care Evalua-
tion Study (MCE). The following study shows how a medical
care evaluation that emerges out of the concerns of phy-
sicians can be explored using the MEDPAR &ata.24 The study
is possible because the MEDPAR record contains information
on the number of pints of blood received per admission.

The study focuses on variations in per-capita rate of use
of blood transfusion among hospital service areas to raise
a fundamental issue: What is the appropriate use of blood?
The study is among Medicare enrollees in several large HSAs
in Massachusetts and the rural portions of Health Service
Area I in Western Massachusetts.

Blood Transfusion Rates

among the areas listed in Table 8.4, the rate of trans-
fusion is highest in Area B where in 1975, 3.1% of Medicare
enrollees are estimated to have received blood; the trans-
fusion rate is lowest in Area C where only 1.3% received
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blood. The Area B rate is also highest for total number of
pints of blood transfused per 1,000 enrollees: 137 pints

TABLE 8.4

Blood Transfusion Activity in Selected
Massachusetts Medicare Populations, 1975

Number of Number Percent Mean pPints Pints Per
Enrollee Years Receiving ahserved/ Receiving Per - 1,000
Area of Exposure Blood Expected Blood Recipient Enroliees

17361 437 1.17 2.5 4.2 104
2984 278 1.42 3.1 4.6 137
12806 165 0.50 1.3 2.4 44
6281 93 0.68 1.5 3.2 47
4202 18 1.29 2.8 5.3 122
6300 191 RN 3.0 3.8 116

m om0 W e

+Age-Adj usted rates

as compared to the low in Area C of 44. The rate in Area
B is also high along two additional parameters of use: It
has the highest proportion of enrollees who receive blood;
and it has the highest mean number of units per recipient.

One important quality of care issue concerns the number
of units transfused. Although not all experts will agree,
most clinicians with extensive experience in the use of
blood services feel that single unit transfusions are, from
a cost-benefit point of wview, usually not worth the risk:
If the clinical condition is not sufficiently complex to
require at least two units of blood, the therapy is prob®-
ahly not neCeésaryy particularly in view of the posgible

adverse reactions associated with transfusion.

188




Compliance among physicians with the standard of care
can be directly investigated using MEDPAR data. Table
8.5 gives the percent distribution of patients by the
number of units transfused to each patient who received
any blood. Medicare patients with residence in Area E who

TABLE 8.5

Percent Distribution of Patients By Number of
Units Transfused Per Admission By Area

Number of ) AREA
Units _A B ¢ ] E F
1 18.8 201 17.6  21.8 144 23.0
2-4 54.2 43,2 58,8 55,8 55,9  53.4
5-9 7.8 18.9  20.5 22.6 22.2 15.7

‘TU 9.3 7.6 3.0 —— 7.6 1.7

received any blood are the least likely to receive only
one unit of blood during an admission (14%). Area F
residents receive the most one-unit transfusions; 23% of
the residents of this area who receive any blood got only
one unit. This information, within the context of a
Medical Care Evaluation Study, could lead to feedback to
hospitals concerning variation in practice patterns, and
to more effective guidelines concerning use of blood.

The further monitoring of practice patterns after feedback
would provide information on the effectiveness of the
process. The opportunity is quite analegous to that which
existed in the tonéillectomy case presented above.

Patterns of care for use of multiple tranéfusions can
also be compared among areas. Table 8.5 shows interesting
variation: Some Area A and Area B Medicare patients re-

- ceived transfusions totaling more than 10 pints each:

(9.3% and 7.6% of recipients respectively); by contrast,
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no”patients‘from the Area D received this quantity. The
variation raises interesting cost-benefit guestions which
cannot be answered with the existing data. In the low
blood use areas (C and D), case fatality rates among those
who receive one or more pints of blood are about the same
as among patients who receive one or more pints in the
high blood use areas. But the rates and types of surgery
differ between the areas,and the interpretation of this
data is difficult. It is clear, however, that the‘tendency
to use more blood is associated with greater average reim-
bursements per admission. The relationship between reim-
bursements per case and transfusions per case is shown in
Figure 8.2. More information on the reasons for the ;
variation in blood use and, particularly, on the consequencesi
of the variation are reasonahle next targets for an MCE.

FIGURE 8.2

Average Reimbursements Per Case .
By Number of Transfusions Per
Admisgion, 1975 :
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;-USE OF MEDICARE PART B DATA TO INVESTIGATE DEATH RATE
I FOLLOWING LENS EXTRACTION AND TRANSURETHRAL PROSTATECTOMIES

This example of an MCE concerns outcome associated with
specific surgical procedures. There are important reasons

' for asking guestions concerning the outcome for patients
~ who undergo, for example, lens extractions or prostatecto-
mies: (1) the procedures (particularly prostatectomy)

involve risk to the patient; (2) the use of the procedures--
and therefore exposure to risk--varies among apparently
homogeneous populations; (3) there is controversy among the

profession concerning the wvalue of the procedures; (4) the
scientific literature documenting the costs, risks and

benefits associated with their use is inconclusive; and (5)
current uncertainties cannot be settled with current in-
formation. The clinical decision to use surgery (for all

lens extractions and for most of prostatectomies) is made

%} on the basis of expected improvement in the guality of

' life, rather than hope of lengthening life. Measurement
of changes iﬁ the quality of life associated with use of
these procedures provides an important challenge to health
services research. Until this challenge is met, the
benefits of the surgery and risks of untoward but non-fatal
outcomes remain substantially undocumented. However, using
Medicare Part B data linked to the national Medicare en-
rollment file (the HISKEW file), estimates of mortality
associated with the use of the procedures can be made so

k. that at least one important factor on the cost side of the
. cost-benefit ledger can be fixed.>’

3 Medicare Part B claims data indicate a substantial in-
crease over expected in mortality rates throughout the
first year after surgery for patients who have undergone

E. transurethral prostatectomy. For prostatectomies, surgery-
associated deaths per capita were investigated in high- and
low-surgery rate areas. Death rates were significaﬁtly
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higher in populations with greater rates of surgery. The
higher rates were related to higher case fatality rates
as well as higher exposure to surgery. Similar analysis
of individuals undergoing lens extraction does not appear
to reflect increased mortality rates.

Data. Sources

The Medicare Part B File used for this study contains a
aniit record for each claim processed for Maine residents
between July, 1975 and Septembexr, 1977. The claims re-
cord contains the date and cha:geé for each visit or
procedure for which payment was made. Patient age, sex
and date of death were merged into the claims unit records
from the Medicare enrollment file. Date of death is
current through October, 1977; 95% of claims records were
successfully merged with the patient data. For this study,
all patients who had a procedure between October 1, 1975,
and September 30, 1976, were placed in a cochort to determine
survival or date of death within 12 months after surgery.

information on all Maine enrollees, regardless of whether
or not they raceive Medicare services. In 1977, there were
more than 100,000 enrollees in the file. This file was
used to determine mortality rates for all enrollees to
estimate the expected numbers of deaths in the study Qrcup.
Unfortunately, date of death is coded as the last day in
the month during which death occurred, so intervals between
death and surgery took place are counted as first-month

deaths, deaths in the second month as second-month deaths,
etc. This leads to a net undercounting of deaths by re-

ducing the annual risk period to fifty weeks of net risk.

Survivorship in Year Following Surgery

Transurethral pProstatectomies: Table 8.6 gives the
number of procedures and deaths and the case fatality rate
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for the one vear follow-up period.

TABLE 8.6

PROSTATECTOMY DEATHS (TRANSURETHRAL}
WITHIN ONE YEAR OF SURGERY

Number of Number of Percent Relatiye

Age Procedures Deaths . _Dead Risk
65 - 69 165 18 10.9 3.7
70 - 74 21 21 10.0 2.2
75 - 79 152 22 14.5 2.2
80 - 84 124 20 16.1 1.7
85 - 89 51 X 21.6 1.5
90 - 99 25 8 32.0 ‘ 1.4

A1l Ages 760 103 . 13.5 ———

* Prostatectomy Death Rate
Expected Death Rate

Tpn our cohort overall, 103, or 13.5%, of the patients
undergoing prostatectomy died before the end of the year
in which surgery occurred. In each five-year age group.
over 65 years of age, 10% or more of patients did not
survive the year. The last column in Table 8.6 gives the
relative risk of death for prostatectomized males compared
+o all males within age groups. For the youngest group,‘
the death rates are nearly four +imes that of all enrollees.
(The risk is high throughout each guarter in the year
following surgery.) For increasingly older age groups, the
relative risk becomes less, so that the oldest age group
appears to have a relative 1.5 times that of the control

group.
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Lens Extractions: In contrast to prostatectomized men,

individuals undergoing lens extraction do not appear to
experience increased risk of death after the initial periog’
following surgery. On an age- and sex-specific basis there
were no differences in mortality between those whose lenses
were extracted and all Medicare patients.
Mortality Within One Year of Transurethral Prostatectomy in
High and Low Rate Areas

To investigate the importance of variations in rate of
surgery to variations in deaths per capita following sur-
gery, the hospital service areas of Maine were ranked
according to rate of prostatectomy per capita and grouped
into two larger populations, one with higher than average
and one with lower than average rates of surgery. For each
of the two grouped areas, prostatectomy procedure rates
and death rates were calculated. The results are in Table
8.7. The high rate area had substantially (and statisti-
cally significant) higher rates for procedures and for

TABLE 8.7
MORTALITY WITHIN ONE YEAR OF SURGERY IN HIGH AND LOW RATES AREAS

Number Number Deaths Per Deaths Per Procedures Per
of Cases of Deaths Population 1,000 Enrellees 100 Cases 1,000 Enrotllees
High Area (1} . (2) (3) (233 (2:1) {1 +3)
Age: 65-74 208 23 15834 (63.2) 1.45 11.06 14.5
75-84 144 26 7466 {29.8) 3.48 18.06 19.3
gs" 35 8 1757 ( 7.0) 4.55 22.86 19.9
A1l Ages 387 57 25057 (100.0) 2.27 14.73 15.4
Low Area
Age: 65-74 85 N 12824 (63.1) .86 11.58 7.4
75-84 81 9 5984 (29.5) 1.50 1.1 13.5
8s” 26 5 1487 ( 7.4) .34 19.23 17.5

All Ages 202 25 20295 (100.0} 1.23 12.38 9.9
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deaths per capita. The elevations were seen in each age
group. The rate of deaths following surgery (the case
fatality rate) was also higher for cases performed on
residents in the high rate area, but the difference was
not statistically significant.

Using standardized mortality ratios for each component
in the "medical care eguation", the results of the evalua-
+ion (for all age groups) can be summarized as follows:

DEATHS per capita = Deaths per case X procedures per capita
High Area: = 1.26 = 1.06 X 1.19
Low Area: 0.68 = 0.89 X 0.77

The relationship between procedures per -capita and
deaths per case as determinants of deaths per capita is
multiplicative, and the relative contribution can be
readily seen from the above. In. the high area, the numbers
of deaths exceed that predicted by the experience of all
areas by 26%; this increase resulted from a 19% higher pro-
cedure rate and a 6% higher case-fatality rate. By con-
trast, in the low-rate area deaths per capita were 68% of
the number predicted; this was because of both lower pro-
cedure rates (77% of predicted) and lower case~fatality
rates (89% of predicted). The age structure of the popu-
lations are similar, so the summary estimates are not
biased significantly by age difference. Although the
difference in case~fatality rates was not significant, it
suggests that criteria for selecting cases in the high-rate
area result in a cohort of patients which, overall, may be
at slightly higher risk than the cohort selected for
operation in the low-rate area.

Comments

Lens extractions and prostatectomies are examples of
proce&ures which demonstrate a relatively high degree of
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variation in the use rates among geographically defined

populations. International comparisons show rates in the
United States to be much higher than in the United XKingdom
or in Norway. Studies comparing Canadian provinces, New
England States and (as shown in Chapters V and VI) neigh-
boring communities defined by use of local hospitals also
demonstrate differences in rates. Typically, high variation
(high discretion) procedures are those in which "need" is
not clear and is certainly not a yes-or-no (dichotomous)
situation; for these procedures there is often considerable
controversy as to the cifcumstances under which the pro-
cedure should be used. This appears to be the case for

lens extraction. The expanding rate of use of lens ex-
traction is coming under criticism from some ophthalmolo-
gists, particularly Jaffee,38 who calls for reconsideration
of the indicationmns (cataracts are often present, but do they
need an operation?) and for reevaluation of the evidence
about outcome, particularly the possibility that the ob~
jective improvement in vision is not matched by subjective
improvement in the "quality of life." For benign hyper-
trophy of the prostate (the main reason for doing trans-
urethral prostatectomies), the major symptom is difficulty
in voiding, and determination of need has a highly sub-
jective component. Although there has been less public
controversy concerning the value of this procedure, doubts
and reservations are being expressed privately by some
urologists about when the procedure should be used.

By providing quantitative eséimates of the probabilities
of surviving surgery over variable time periods, MCE out-
come studies based on Medicare Part B data can contribute
significant information to the controversies associated
with the use of medical care. For females 65 years of age
and older in this country, lens extraction for cataract is
the most commonly performed surgical procedure. In 1965,
60,000 lens extractions were performed. By 1875, the number

136



sad increased 1228 to 132,000.°° Although the numbers of

deaths available for study in this report are small, the
results indicate that the population selected for inter-
vention in 1975 in Maine did not have an associated in-
crease in risk of death in the year following surgery. At
least for this population, the risks associated with the
procedure are mostly those that occur around the time of
surgery. The terade-off" of expected life for gains in

the guality of life--whatever they may prove to be-—appears
to be small.

For males over 65 years of age, prostatectomy is the
most common surgical procedure: in 1965, 191,000 prost~
atectomies were performed on American males; by 1975, the
number had increased 39% toO 266,000.35 The data indicate
a substantial increase in risk of death in the months
following prostatectomy. The increase in risk is greatest
for the youngest age group (ages 65- -69) for whom the re-
lative risk in the year after surgery is nearly four times
the expected rates. Among this group, nearly 11% of those
undergoing prostatectomy were dead by the end of the first
vear. Throughout all age groups, the relative risk of
death was greater than for controls. Although some of
these procedures may have been done to palliate late stages
of prostatic cancer, that does not seem a reasonable way
to account for the number of deaths. Rather, the results
suggest that the loss in expected life "hargained” against
the quality of life return may be considerably larger than
+hat predicted by immediate case fatality rates. Popula-
+ions with higher rates of exposure have higher death rates
in the year following surgery. PFurther investigation into
the mortal and non-mortal outcomes of this increasingly

used procedure Sseems warranted.
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SUMMARY AND CONCLUSIONS

Data based on uniform hospital discharge abstracts and
¢claims data systems can produce information that should
increase the effectiveness of PSROs. For concurrent re-
view, area profiles can be developed to target review in
areas where the likelihood is high that debatable care is
being undertaken. Provider-area-patient profiles can be
developed for ambulatory care as well as hospital care,
and can detail the contributions of individual institu-
tions and physicians to the aggregate population-based
“rate. To improve the efficiency of PSRO, we recommend
that a target review strategy be tested using populaticn-
based data. For Medical Care Evaluation Studies, claims
data can be particularly useful because medical and sur-
gical events are recorded in greater detail than in the
uniform hospital discharge abstract. Further, reimburse-
ment and charge data can be related to utilization. We
therefore recommend more extensive use of claims data in
the development of Medical Care Evaluations.

Claims data can also serve as a basis for more extensive
evaluation of survival after medical or surgical inter~
ventions than has been possible previously. This use of
claims data shoﬁld have top priority. We illustrated its
potential in this chapter by a study of one-year survival
after transurethral prostatectomy and lens extraction,
using Medicare Part B data which were linked to the Medi-
care enrollment file. With this data on the over-65
population, detailed life tables on post-surgical survival
can be developed for the United States by linking the data
to death records and to the MEDPAR data, more detailed
life tables stratified by cause of admission (during which
surgery occurred) and/or cause of death can be developed.

We recommend this be done as a means for reducing uncer-
tainty concerning the outcome of common medical and surgical

interventions.

1e8




CHAPTER IX

EVALUATING THE OUTCOME OF PUBLIC INTERVENTIONS
IN HEALTH CARE MARKETS

This chapter explores the use of population-based data to
evaluéte the outcome of government programs with reference to
their public policy objectives. Two broad types of programs
‘are considered. Programs designed to regulate the industry
in order to make it perform more effectively or efficiently
are discussed first. The examples chosen for review are ra£e~
setting and Certificate of Need in Rhode Island; and PSRO con-
current review in Maine. Programs which promote the more
equitable distribution of health care (presumably, according
to need) by providing disadvantaged groups with financial
access to services they otherwise could not afford are then
considered. The example selected is the Medicaid program in
Vermont. The chaﬁter concentrates on programs in Maine, Rhode
Island and Vermont because their extensive data permit retro-
spective review of changes that occurred after the programs
went into effect.

wWhile nearly all of the New England States have rather
liberal Medicaid programs, the number and stringency of hospi-
tal regulatory progfams varies widely. Generally, the southern
New England states reacted to. the major economic burdens of
Medicaid by moving to contain hospital costs through rate-~set-
ting and Certificate of Need (CON) programs before the enact-
ment of PL 93-641 in 1975. On the other hand, until quite
recently, northern New England States have perceived hospital
cost increases as a far less serious problem. Vermont, Maine
and Rhode Island have different approaches to regulation.
Vermont, until very recently a non-interventionist State,
operated a liberal Section 1122 Review Program from 1974 to
1977, and no rate-setting or CON program operated during the
period of this study--1969 to 1977. PSRO delegated review was
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phased in beginning in 1977: Four hospitals began review in
the second quarter of that year, and seven more were added by
the end of 1977. Five hospitals dld not commence concurrent

review until 1978.

On the other end of the regulatory spectrum, Rhode Island
was one of the éarliest adopters of CON (1968) and rate-set-
ting (1971). Both programs are considered among the most
stringent in the country. The first three Rhode Island hospi-
tals to undertake PSRO. concurrent review began in June, October
~and November of 1976. All but three Rhode Island hospitals had
at least five months of PSRO review during 1977.

Maine falls somewhere in the middle. The implementation of
PL 93-641 in Maine strengthened the hand of those State offi-
cials favoring more stringent hospital controls. Our studies
of the decision-making process under Maine's Section 1122 re-
view program show a dramatic increase in stringency of review
of acute hospital projects after 1975. The Maine PSRO had
implemented concurrent review in all major Maine hospitals by
the end of 1976.

' THE POTENTIAL IMPACT OF SPECIFIC HOSPITAL REGULATORY PROGRAMS

Relating observed changes in hospital use pattexns to the
regulatory milieu of a state is a complex matter. It is use-
ful at the outset to develop a set of p:ogrammspecific_predictﬂ
ors of potential changes in hospital use and expenditures which
nmight be expected under optimal conditions.

The hospital regulatory program which could most directly
and rapidly- impact on hospital use rates is the concurrent
review portion of the PSRO program. Assuming a high rate of
unneeded hospital bed use in a given area, a stringent concur-
rent review program could reduce rates of use for Medicare and
Medicaid patients. In the three study States only Maine had
operational concurrent review in all hospitals for at least
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one year during the period of observation.

Facilities review programs (CON and Section 1122 Review)

would be expected to have a more indirect, and obviously
much slower, influence on hospital use rates. Approval of
hospital expansion programs would be predicted tb result in
increased hospital use rates and expenditures per capita. As
we demonstrated in Chapter VI using Vermont data, in.certain

., cases changes in utilization and expenditures per capita

could be related to hospltal construction projects when longer
range trend data were available. Several years usually elapse
between the approval of a hospital bed expansion project and

the opening of the additional beds, so that the predicted

impact on use rates will. be observed several years after the
CON or 1122 decision.' Hospital expenditure rates, on the

other hand, can be directly influenced by CON and 1122 programs,
since the approval of any project will be translated into in-
creased hospital per diem rétes'and reflected in the local (and
state) per-capita figures.. Stringent facilities,réview programs,
which denied or discouraged applications to increase bed comple-
ments, would not be expected to affect directly existing hospi-
£al use rates; the potential impact of such programs could only
be assessed by comparlson between such a restricted area and a
set of appropriate control areas where the number of hospital
beds was increased. Rhode Island, which first put its CON law
into effect in 1969, had no major construction projects in the
1970s.

Hospital rate-setting programs have potential impact on hos-

pital bed use and costs. By limiting annual hospital budget
increases, rate-setting programs can significantly contain the
increase in per-capita expenditures for hospital services. This
impact should be rapid and direct, measured in a reduction in
rate of annual increase in per-capita expenditures.
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What outcome criteria should be adopted to evaluate the
impact of regulatory programs?

Although the PSRO program, hospital rate setting and

Certificate of Need laws each have different regulatory
targets--the first concerned with improving clinical decision.
making, the second constraining global budgets and the third
assuring that beds are built only if needed--the programs
affect the system in similar ways. First, if successful,
will result in cost containment. Second, each program is
responsible for decisions that impact directly on the use of
resources in specific communities. In executing mandates to
contain costs or control the distribution of resources, the
programs can be evaluated with regard to their impact on (1)
cost containment within their jurisdiction and (2) the distri-
bution of resources of services among the communities of the
region. |

The impact on cost contaimment can be measured by historica

trend analysis which relates the implementation of the program
to changes in trends in hospitalization or expenditure rates
(while controlling for non-program effects). T

to their baseline values or to some targeted goal. For exampl
in the case of PSRO the evaluation gquestion is: ﬁoes implemen
tation of concurrent review lead to a reduction in patient day
of care for the target population? '

The impact on the distribution of services can be measured

by a historical analysis which compares cross-sectional varia-
tions in rates of use of hospitals among community populations
before and after the implementation of the program. The crite-
rion for successful outcome would be a narrowing of the varia-
tions which relate to the explicit or implied objectives of thej
program. For example, in the case of PSRO, the issue is whethé?
the application on a region-wide basis of standards and guide-“f
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-%iines for care results in more uniformity in clinical decision-
Ebaking after implementation than existed before implementation.
%ﬁn particular, do admissions which show high variation in per-

gbapita rates show reduced variation which can be related to the

fapplication of standards and guidelines?

; This chapter gives four examples of efforts to use small
?area data for the evaluation of public programs. The first is
;Eospital Rate Setting in Rhode Island; the second is Certificate
?of Need legislation in Rhode Island; the third is concurrent
‘review under PSRO in Maine; the fourth is Medicaid in Vermont.

| A final section deals with the limitations--and potential advan~
%tage5m~of small-area techniques for the purposes explored in
éthis chapter in an effort to avoid false interpretations because
%of confounding variables.

%EVALUATION OF PROSPECTIVE REIMBURSEMENT IN RHODE ISLAND

?Program History and Structure

1 In 1969, for the third consecutive year, Blue Cross of Rhode
%1Island requested a substantial premium increase. The Director
;of Business Regﬁlation refused to grant the request in full,
={ordering Blue Cross and the hospitals to restructure the reim-
5;bursement system to include cost-saving incentives. The result
;was a system of prospectivé rate-setting with incentive payments,
greferred to as prospective reimbursement. Beginning in 1970,
fBlue cross established an agreement whereby all hospitals guar-
?anteed +o live within a budget which was lower than the requested
518% rate increase. At the same time a pilot prospective rate-
?satting experiment was carried out with the state's largest hos-
épital. The next year, all hospitals participated in a full
EEXperiment which included cost-saving incentives. In 1972 it
?became administratively difficult to synchronize the prospective
Zreimbursement experiment with the Economic Stabilization Program

| so the experiment was suspended.
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The two-year program was evaluated by the Rhode Island Healt
Services Research (SEARCH) under a contract with the Social i
Security Adﬁinistration. While empiricaiwdata would not su§
port a conclusion that prospective reimbursement alone reduc
the rate of hospital cost inflation, SEARCH concluded that
combination of prospective reimbursement with wage and price
controls had held down costs relative to some other States.

A second experiment, begun in 1974 after the end of the
economic stabilization program, was conducted under contract
with the Social Security Administration under the provisions
of Section 222 of PL 92-603.  As in the earlier experiment, -
participants included Blue Cross, the State Budget Office
(represenﬁing the interests of the State as a third party pay
through Medicaid and Title V}, .all 16 of the State's volun~
tary hospitals and the Hospital Association.

The most significaﬁt feature of this current Rhode Island
Program is the statewide Maxicap. The idea, born during the
period of wage and price controls, stemmed from the fear that]
across-the~board céntrols were too inflexible, but that outs
limits might still protect the insurers and provide some oppo?
tunities for purchases of equipment or service expansion if
needed, '

The Maxicap each year limits aggregate gross operating
expenses for all voluntary hospitals. Excluded from controls
are expenses associated with professional components (e.g.,

Medicare Part B) and activities financed by grants and con-
tracts.

It must be stressed that the Maxicap is not a target for
expenses, but a ceiling within which hospital budgets are
negotiated with a reserve maintained for unforeseen expenses
Its purpese is to "cap" hospital 0pera£ing expenses statewide?
for each year. This does not mean that each hospital is giveﬁ
an across-the-board increase up to the Maxicap. The parties
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l* aye free to negotiate individual hospital budgets above and

below the limit of the cap. However, in the aggregate when
budget negotiations are complete, the Maxicap should not be
exceeded. While the goal is to place a ceiling on total
expenses, the process allows for recognitibn of problems,
program development and unusual circumstances at a given hos-
pital. ‘

After the Maxicap has been determined, each hospital nego-
tiates its budget on an individual base. Negotiations for
each hospital involve one or more sessions. Often at the
Ffirst session the third party payors ask quesions that have
surfaced during the budget review and are of particular con-
cern. They summarize their position in such terms as the
economic environment and the proposals of the other hospitals.,
The third parties then make a proposal of a bottom line figure
they consider fair. At this or a subsequent session the hos-
pital will make a counter offer, each side will again present
arguments in favor of its case and the issues will be resolved.
If negotiations prove fruitless the budget may be submitted to
arbitration. Over the years the system has been improved so
that by FY 1976-1977 more than 75% of the budgets were agreed

upon in one meeting.

After completion of budget negotiations, rates are set for
each hospital by processing each budget through an acceptable
cost-finding procedure. Rates for Blue Cross, Medicare and
Medicaid are derived from total costs according to each pur-
chaser's principles of reimbursement. Since for each of these
cases the allowable rate is lower than a hospital's actual
costs, self-pay patients and commercial insurers are charged
at a rate greater than cost to make up the difference. The

relationship between cost and charge is expressed as the ratio
of costs to charges which Medicaid and Blue Cross guarantee
prospectively for one year.
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The hospital in turn guarantees not to exceed these charges"
with certain exceptions.

Program Outcome: BAggregate Containment of Costs

Has the program contained costs within the targeted budget{
Since the target expenditure rate for all hospitals is set
administratively, and exceptions are negotiated according to
prearranged protocol, one indicator of outcome related to cost'
containment is the degree to which the hospitals, through thei
collective behavior, achieve the goal that was agreed upon. :
Table 9.1 was developed as evidence of the success of the pro=-
gram. As the table indicates, the rate of inflation has been

TABLE 9.1

TOTAL OPERATING £XPENSES OF RHODE ISLAND HOSPITALS
BY FISCAL YEAR (FY) 1975-1978

Orig. Maxicap 13.85% : 11.5% : 10.5% 16.42%
Increment

Est. Adjusted 14.3% 12.44% 11.03% 16.42%
Maxicap .

Est. Adjusted $£200,148,775 $225,056,397 $249,958,387 $276,004,051
Maxicap §

Est. Expend. $203,442,298 $231,678,166 $253,672,121 £283,134,579
iinder Retro-

spective

System

Est. Savings $ 3,293,523 3 6,621,768 § 3,713,734 $ 7,130,528
Prospective

vs Retro-

spective

£st. Medicaid $ 279,949 $ 562,850 % 315,667 $ 606,095

Savings-8.5%
Participation

Source: Request for Approval of the Prospective Reimbursement Program in the
- State of Rhode Isiand under Section 232 of P.L. 92-603. August 1977.
Budget O0ffice, State of Rhode Island.

Note: The {perating Expenses in this Table include both inpatient and
outpatient expenses. In addition to the acute care general
hospitals, two psychiatric hospitals are also included in these
figures.

reduced in comparison to the previous years (and in comparison
to the national rate of growth); the use of the exception
mechanisms is less frequent in later years (e.g., the original
Maxicap increment is, in 1978, identical with the adjusted
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Maxicap; prior to 1978 the Maxicap had been adjusted upward
each year because of allowed exceptions).

However, even though the circumstantial evidence is suppor-
tive, it is difficult to isolate the impact of rate-setting onL
hospital cost inflation, since in all cases rate-setting is but
one of a set of regulatory programs aimed at hospital cost con-
tainment and but one of several sets of circumstances that
impact on hospital costs. Another approach to cost containment
impact analysis would consider comparisons of change in hospital
expenditures among States in light of the total hospital regula-
tory constellation within individual States. For purposes of
reference it is useful to consider currently available data on
recent increases in hospital revenues in Maine, Rhode Island
and Vermont; each of which has a different regulatdry environ-
ment. 'Figure 9.1 gives the annual per-capita expenditures (on
a logarithmic scale) for ncn—govefnmental acute care hospitals
from 1960 to 1978. |

FIGURE 9.1
P Rhode Isiond
i ita expendi- . gine
§ 250.1 '{;:::i in per copito expe
. Nermon!
| Rnode Island, Maine 8 Vermont
1960-1978
$ 50.-
$ 25

60, 62 64. 66, 68. 70, T2. 1. T6. 18.
YEAR OF DISCHARGE

*Sami-logorithm scale
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The figure shows that the rate of increase in per~capita
hospital revenues has slowed in Rhode Island in the 1870s.
Between 1967 and 1972, the average annual percent increase
(as estimated by the regression coefficient) was 16.7%. In
the period 1973-1978, the rate of increase dropped to 13.1%.
In contrast, in Maine the rate of increase in per-capita hos-
pital revenues continued at a high rate. From 1967 to 1972,
the average annual increase was 15.2%; during the 1973-1978
period it was 17.5%. However, increases in the State of
Vermont, where no budget regulation has occurred, appear to
parallel the rate of increases observed in Rhode Island:
During the 1967-1972 period, the increase was an average of
1.46% per annum. During 1973-1878, the rate was 11.7% per
annum, the lowest of any of the three New England States.

The data suggest that the Rhode Island program has had an
impact on containing overall costs. But what about the impact
of the program on variation in area expenditure rates and the
implied income transfers? Figure 8.2 shows the trends in
expenditure rates among hospital service areas. It is apparent
that the rate-setting process is having no impact (as are other
regulatory strategies such as PSRO and Facilities Planning) on
the relative distribution of expenditures within the State.

Any relative decline in growth of expenditures in 1975-1976 is

as likely in a low per~capita area as in a high per-capita area.

-Increases in the highest areas are not retarded by the regula-

tory strategy.

The reasons why such variations persist is not difficult to
identify. In the negotiation process covering the individual
hospital's budget, data on costs per capita within areas served
by the individual hospitals have not been used; further, the
individual hospital do not know the relative impacts they have
cen the populations they serve. The negotiation process goes
on independently of this indicator of health systems performance.
The strategies for cost containment based on Maxicaps that do
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FIGURE 9.2 )
TRENDS IN PER CAPITA HOSPITAL EXPENDITURES IN.RHODE ISLAND'S i
LARGEST HOSPITAL AREAS (1974-1976) o |

1975 1876 1877
YEAR

L9373 1974

209




not take into account historical variations in expenditure
patterns among the communities. In the course of such deci-
sions, regulators commit local markets to maintain their
relative expenditure levels, converting what were historically
determined inequalities into inequalities. based, de facto, on
" public policy. As we suggested in Chapter VII, under such a
policy there can be no rationale for continuing to charge equal
insurance premiums without regard to market location of the
payee. If the public regulates the distribution of dollars to
populations through budget review of hospitals, it cannot,
rationally, disengage this regulatory function from the price
that public policy determines should be charged for private
health insurance or from the amount of tax that individuals
must pay for public health insurance.

CERTIFICATE OF NEED LAW IN RHODE ISLAND

Historical data prior to the initiation of the Certificate
of Need Law in Rhode Island is not available, so that trend
analyses cannot be performed. However, the cross-sectional
data for 1974-1977 provide some information about impact on
this program. Compared to Vermont and Maine, there are fewer
beds per capita in Rhode Island. For example, in 1975 the
- State rate for Maine is 4.2 per 1,000 and for Vermont it is
4.6 per 1,000; this compares to a rate of 3.4 for Rhode Island.
A general conclusion might be that hospital regulation in Rhode
Island has been successful in limiting bed expansion compared
with the more laissez faire approach of the other two States.
However, other factors have played a historic role in determin-
ing hospital bed capacity in Maine and Vermont, e.g. the popu-
lation dispersion over their relatively larger land masses.
Under the Hill-Burton program, many small communities in these
states-built hospitals; over two-thirds of these facilities
have 100 or fewer beds.

The small-area data provide three insights into the impact :
of CON. First, as is the case for budget review, administration i
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of the Certificate of Need law has not taken into account the
large variations in allocated resource rates among areas, SO

that the pattern of variation in allocated beds per capita in
Rhode Island is similar to those in the less regulated States.

This is apparent in Table 5.1 (Page 74) .

Second, based on inferences from the cross~sectional data,
the impact of bed limitation in Rhode Island appears to be
mainly on medical admissions: Surgical admission rates are
about egual to those in Maine and Vermont and the pattern of
intra-state variations is substantialily similar. By contrast,
most medical admissions have lower rates in Rhode Island.
However, there are variations in medical admissions so that
the impact of limiting bed supply within the range attempted
in Rhode Island does not include reduction of variations.
These phenomena were explored in Chapter V,‘page g81. Third,
the relatively high hospital empioyment per capita (see Chapter
VI) exists in spite of Certificate of Need and lower number of
beds per capita. Although the data are subject to multiple
lnterpretatlons, the assocmat;ons suggest that attempts to
control costs through limitation of beds per capita (at least
within the range seen in Rhode Island) has not had much impact
on costs: The effect on clinical decision-making appears to
He to reduce admissions of the medical but not of the {higher

cost) surgical cases.
EVALUATION OF PSRO CONCURRENT REVIEW

The evaluation method40 explored in this section speaks
directly to two topics of central importance to PSRO:

The Cost Containment Goal - Has the application of PSRO
concurrent review been associated with a decrease in the up~-

ward trend in utilization among populations whose care is

$uppdrted by Federal programs (Medicare)?

Quality Assurance Goal - Has the application of PSRO stan-
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dards and criteria promoted greater uniformity in medical :
practice resulting in a reduction of the variance in clinical § i
management practices among populatlons whose care is supported? %
by Federal programs?

Background

Historically, quallty assurance and the reduction of unneces

in PSRO. Physxclans tend to emphasize quality assurance and
government officials, particularly those concerned with the ad
ministration of the Medicare and Medlcald programs, tenéd to
emphasize cost containment. Although they diverge in emphasisﬁ
the advocates of cost-containment and the advocates of qualityg
assurance roles for PSRO began from a common set of assumptions
. They assumed an underlylng professional consensus on what com-
'prises appropriate dlagn031s and appropriate treatment. 1In oth
words, it was assumed that given the proper opportunity to deve
op and administer standards and criteria, medicine and surgery
could be practiced so as to assure that similar patients (similar
with regard to condition and other attributes relevant to risk &
and need) would have reasonably uniform probabilities of receiv
ing an equally efficacious treatment. The disagreement was (an
is) on whether or not this would cost more or cost less.

In recent years it has become apparent that the end-results

rationality of medical practices may be a good deal more modest ¢
41-43

:&ﬁ%&

than generally assumed. The importance of controlled clln
ical trials in establishing the validity and limits of the clalm
of effectiveness of common medical practices is becomlng more
widely appreciated, and physicians, policy makers and, to some

degree, the general publlc have become more acutely aware of the

U3 sﬁ‘!‘f“w

#

uncertalnty that underlies much of medical practice. It may no °
longer be reasonable to assume that on the basis of existing pro-
fessional knowledge, clinical standards and criteria can be
broadly established so as to assure generally that necessary
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%imedical care is promoted {and unnecessary care discouraged) at
i least if, by necessary care, we mean medical care that has a
g'predictable beneficial impact on end results.

As we indicated in Chapter V, doubts concerning the utility
of professional consensus as a means for establishing useful
standards governing the common practices of medicine have been
i raised by accumulating evidence concerning the nature and extent

¢ of geographic variations in use of medical services among neigh-

E boring populations. Epidemiologic data, in large part from

i Vermont and Maine--the States in which the evaluation. reported

. her e takes place-—show puzzling differences in rates of use of

medical care among neighboring communities that cannot be attrib-

uted to differences in population morbidity, access to care or

é ability or willingness of consumers to use medical services. The

j variations have been taken by some as evidence of large scale
unnecessary medical care and for the need for more effective ap~

EEPlication of professional standards and criteria. On the other

E hand, the variations have~-at least for some examples of care--

[ been defended on the basis of professional uncertainty: Since
; no one knows for certain what the end-result implications are,
ﬁ.then the application of standards and criteria will do nothing
! more than promote homogeneous behavior, driving utilization to-
iéward some arbitrary averége rate that has nothing to do with the

Zioptimum allocation of health resources.

: While the evaluation methodology for the PSRO program used
é here will not contribute directly to this debate on the appro-
‘przateness of standards and criteria, it does offer an objective
means for estimating their effectiveness (regardless of value)
ln changlng patterns of clinical decision-making. The means for
thls assessment is simply to compare pre- and post- review varia-
;tlons in use of the hospital among populations for those specific’
%Conditions and procedures for which standards and criteria have
?been'established. If the standards and criteria are successful
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in promoting mere uniform professional behavior, then some
reduction in the degree of variation in clinical management
practices should become apparent.

Pre- and Post-Delegation Trends in Utilization

To determine the association between PSRO concurrent review °
and trends in utilization, we examined the principal utillzatloﬂ
indicators~-patient days per caplta, admissions per capita, and
average 1ength of stay--in 24 Maine hospital areas before and
after the start of review by the hospitals in each area. The
24 areas are all areas of 10,000 population or more with at leas
one full year of concurrent PSRO review. We found no evidence
that PSRO coneurrent review leads to cest saving through reduct
in aggregate demand for hospital eare in the 24 study areas:
Total utilization among the Medicare population, estimated by th
patient. days per 10,000 for patients 65 years and older, increas
-after review in the majority of study populations.

The results are summarized in Table 9.2. The increase in
patient days per 10,000 among the population 65 years of age and
older occurred in 15 of the 24 study areas. In 20 of the 24 stu
areas, the rate of admissions was observed +o increase, while gde
clines in average length of stay were recorded in 17 areas. Thus.
in the equation:

Patient day rate = Admission rate x Average length of stay

the admission increase was generally more important than the
length of stay decline, leading +to a net increase in per-capita
bed use in the majority of areas.

In an attempt to control for confounding variables, we devel-
oped an analysis using areas with no history of concurrent review
during the study period as controls. ‘The methods used were simi L
lar to those used in the Health Care Finance Administration's
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TABLE 5.2

SURRARY OF POST-DELEGATION VERSUS PRE-DELEGATION
INDICATORS OF HOSPITAL USE FOR POPULATION
ABED 65 AND OVER
24 WAINE HOSPITAL AREAS, 1973-1977

Ratios of PosteDelegation to Pre-Deledation

Ares Asmission Rate % Average Length of Stay  *® Patient Bay Rete
Area 1 1.096 .924 1,003
Area 2 1.226 .935 1.146
Area 3 1,028 1.063 1.086
Area 4 1.045 .an2 .907
Arez 5 1.021 .878 ool
Aren 6 1.010 ©Lam? 935
Area 7 1.055 .956 1.015
Area. 8 1.063 .930 .986
Ares 9 877 1.003 .91
Arex 10 .97 JB29 811
Area 11 1,048 1.027 1.076
Area 12 1,117 N -839
Area 13 1.280 .sa7 1.266
Area 14 1221 .B6S 1.063
Area 15 1.329 .945 1.260
Area 16 .938 .81 765
Area 17 1.058 986 1.042
Area 18 .956 1.060 1.008
Area 1% 1.128 1.028 1.160
hrea 20 1.087 955 1.046
Area 21 1.180 1.068 1.263
Area 22 1.066 935 .59%
Area 23 1,038 .829 .968
Ares 24 1.379 1.017 1202

office of Policy, Planning and Research (OPPR) study, except
that the OPPR study was based on PSRO area-wide rates and our
study was based on hospital service areas in Northern New
England.40 our results detected no program effect: patient
day rates in most control areas and in areas with concurrent
review increased durirng the study period; and areas with PSRO
concurrent review were not different in behavior from control

areas.

PSRO Impact on Cross-Sectional Variations in Utilization

Before PSRO s taxﬁeﬁrd's and guidelines were adopted, there
were wide differences among hospital service areas in rate of
use of specific types of care (see Chapter V). Those differ-
ences included admission rates, average lengths of stay. and

patient day rates. After concurrent review, are norms adopted

which decrease variation? Such a result would imply that the
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imposition of clinical standards and criteria can change deci-
sion-making strategies and lead to greater uniformity in prac-
tice. Indeed, such a proposition is an implicit assumption
behind the concept of standards and criteria. If they do not
lead to change in practice patterns toward standardization,
then it could be asserted that either (a) the standards and
criteria are, themselves, sufficiently lax oxr ambiguous to be
compatible with most examples of current behavior or (b) the
assumption behind the activity--namely, that acknowledge and
endorsed standards and criteria can affect behavioruwis‘incorrec
Under (b) the concept of standardization would be viewed as in-
complete, and under (a) the execution is incomplete.

Whatever the interpretation, our study of the patterns of
variation in pre- and post-delegation periods does not
indicate that PSRO standards reduce historieal patterns
of variation that exist among communities. Wide variations in
per-capita rates of patient days, average lemngth of stay and
admissions per capita were observed both before and after con-
current review and there was no reduction in variation associated
with the review. Table 9.3 reviews the data for all conditions
- and for common surgical procedures.

The short period of followup between the beginning of con-
current review and the measurement of impact clearly limits the
interpretation of our results. Perhapé, with more time. an
impact will be shown. In any case, the approach is an example
of how the objectives of a regulatory program can be translated
into statistical indicators that permit quantitative assessment
of the degree to which the outcome objectives are reached. If
the PSRO program, through repeated analyses such as these, is
found to have no consistent impact on rates of increase in utili-
zation or on measures of the distribution of high=-variation pro-
cedures among populations, then the methods used by the program
for concurrent review should be re-evaluated. Indeed, we believe ;
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TABLE 9.3

SUMMARY: VARIATIONS IN POPULATION-BASED IHDICATORS
OF HOSPITAL UTILIZATION FOR PERSONS AGED 65 AND OVER
IN MAINE BEFORE AND AFTER PSRO DELEGATED REVIEW.

Coefficfent Range: . Range:
of Variation High/L.ow 2% High/2% Low
Type of Admission Before After Before After Before After

All Conditions®

Patient Days Per Capita* - .202 . 202 2.16 2.18 2.02 1.97

Admissions Per Capita* 189 718 1.83 2.15 1.66  1.86

Average Length of Stay .095 099 1.49  1.38 1.3t 1.36

Lens Extraction’

Patient Days Per Capita .370 430 3.65 4,21 2.04 2.85

Admissions Per Capita 311 .266 2.66 2.4 1.890 1.61

Average Length of Stay .346 .348 2.46 2.9 2.12 1.865

Hernia Repair®

Patient Days Per Capita 212 .265 1.82 2.41 1.56 1.48

Admissions Per Capita .243 277 2.2 1.86 1.60 1.77

Average Length of Stay .138 .182 1.58 1.73 1.32 1.57

Cho'lecxstectumf’

Patient Days Per Capita .273 .333 2.25 3.38 1.84 1.82

Admissions Per Capita .163 .214 ) 1.60 2.37 1.39 1.26

Average Length of Stay .62 .201 1.63 1.88 1.36 1.54

Prostatectomy”

Patient Days Per Capita . 259 .315 . 2.64 3.87 1.44 1.58
Admissions Per Capita .28 .289 1.94 3.76 1.4 1.47
Average Length of Stay .188 141 1.90 1.43 1.50 1.3%
*Rates Per 10,000 Persons Aged 65 Years and (ver 28 Areas %areas Per 100,000

a review procedure that focuses review on cases in areas that
are significantly higher than the regiomal average offers
promise for reduwing variations and containing costs and should
be tested (using the outcome criteria suggested here) as soon
as poSSible.

MEDICAID IN VERMONT

A number of studies have been urndertaken to evaluate the
impact of the Medicaid program on the use of health care by
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the poor. The results generally show that poverty status is
no longer associated with low use rates: Access to physicians
and physician visits among those eligible for the program rose
 to ‘equal or exceed the rates for the non-poor and rates of hos
pitalization were higher. This has been interpreted to indi-
cate the success of the program and as an indicator of greater
social equity. The data used in most assessments of the pro-
gram are based on household interviews of samples remresentatlve_
of a national or large regiomnal geographic area. Because the
sample frame for these studies extends across many medical mar-
kets, they measure the average impact on utilization of large
numbers of sunpliers. The .reference of the evaluation thus
concerns longltudlnal (before and after) trends in overall use 1
rates with the system. The impact of distributional dlfferences
among specific types of services (e.g., tonsillectomies) is not 1
investigated in such evaluatlons.

An evaluation that includes the impact of Medicaid on the
use of specific services, we argue, is a more precise indicator
for interpreting equity because it corresponds more closely to
~ the social philosophy that guides most perceptions of a just
"dlstrlbutlon of a valued good; namely, that need exists and that
there is a strategy that will see to it that the resources are
allocated according to some priority schedule that ranks need
and uses resources until either need is met or resources ex-
hausted. ' ‘

The following analysis demonstrates how data based on the
UHDDS and household interview Surveys can be combined to compare
differences among local markets to give a different picture of
equity than is obtained when larger—area data are used. The
hypotheses concernlng the cause of variation advanced in Chap~
ters V and VI predict that, when the level of analysis is dis-
aggregated and the terms of analysis include a detazled descrip-
tion of case mix, like populations will undergo different types
of treatment, based on community of residence {(which predicts,
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3 more or less, which local health care system is used). We _
' find, as expected, that the poor achieve access to care about i
equal to the non-poor and that, between markets, there are no

differences among the poor with regard to rates of contact with
the system. The differences come after contact and the profiles ?;
of service use are such that it is difficult to interpret the ji
equity impact of the program within the more rigorous view of ‘

the nature of a just distribution.

A few examples of the variations in rates of use of service
will make the point. In the year in which the survey was under-
taken (1973), rates for tonsillectomy among hospital areas in
Vermont varied significantly (p < .05) for the populations eli-
gible for Medicaid. In one area, the rate was two times the
average; in another the rate was less than 30% of average. Hys-
terectomies (among Medicaid-eligible women under 35 years of |

age) varied from 25% to 200% of the average. Dilation and

. curenttage showed a similar pattern. Oniy pediatric inguinal

i hernia procedures demonstrated no variation. The statistical

‘ evidence indicates that the distribution of this procedure is
equitable among the Medicaid populations. Further, rates between
Medicaid-eligible and above-~poverty populations for this pro-

cedure appear comparable.

Two conclusions are suggested. First, equity conceived
as the just distribution of valued goods does not exist
in a precise mannexr, and eguity in the use of health services
among the poor has not been broadly achieved through Medi~
caid. For low discretionary procedures, equality does appear
to exist. But for discretionary services, the poor experience
the same diversity as the non-~poor and medical care experiences
by groups of the poor is too heterogenous to permit tight con-
; clusions concerning equity. Second, equity so conceived
?_cannot exist under current circumstances because of the under-
1 lying imperfections in professional knowledge concerning end

1 results or imperfections in professional decision-making. In
. evaluating social policy impact on the health care system,
f we should not conceive the principles of equity separately
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from the principles of effectiveness of services.

ON THE PROBLEMS OF INTERPRETING CHANGES

The material presented in preceding sections demonstrates
some of the complexity of interpreting change and variation in
hospital use rates. Many factors outside of formal hospital
regulatory programs can be shown to influence the pattern of
hospital use.

Changes in the state-of-the-art of medical practice, unrelate
£0 PSRO or other regulatory programs, have substantial impact on
the trends in hospital use rates. The recent example of the in-
creasing disfavor of certain common surgical procedures, partic-
ularly tonsillectomies, among physicians has had a substantial
impact on hospital use rates in Vermont and Rhode Island where
no PSRO program operated during the study period.

Legal interventions in the health delivery system also can
have dramatic impact on hospital use rates as witnessed by the
legalization of abortion. The D&C rate is a significant contrib
utor to the overall hospital admission rate, and variations in
local preference for ambulatofy abortion and/or D&C have a mea-
surable impact on hospital use statistics.

Still another important consideration for interpreting change
in hospital use patterns emerges from the Vermont data where age-
specific hospital use rates varied considerably over time. In
that State overall hospital bed-use patterns were not linked to

any regulatory intervention.

At the local level we have described examples of changes in
hospital use patterns which remain unexplained by considerations
of resource input changes or regulatory interventions (Chapter V)

As we indicated, the most likely cause of the overall decline
in hospital expenditures in Vermont (which in the 1970s showed
the lowest growth in per-capita expenditures of all of the New
England States) is the consolidation of hospital management

220



through merger and the development of a strong ambulatory care
component in the largest hospital area in the State. The cir-
cumstantial evidence thus suggests that the most significant
example of successful cost containment across the three states
occurred in the least regulated State and occurred through pri-
vate sector initiative.

The relevance of the case studies and discussion of causes
of variation in Chapters V and VI to the topic of this chapter
is that they demonstrate the complexity of identifying the cause
of significant change in hospital use patterns and the hazard
of linking régulatory'interventions to observed change in use of
service without a thorough understanding of the events that occur
at the micro-level, namely, at the level of the individual hospi-
tal or primary physician markets. These events include changes
in physician stock through migration, death or retirement, inno-
vations in organization and changes in clinical managemént prac-
tices. They can also include such "externalities" as rapid growth
or decline in population. (For example, a 20% decline in popu-
lation occurred over a three-year period in one Rhode Island com-
munity, resulting in a rapid increase in number of allocated beds
and expenditures per capita that was explained mainly by a shrink-
ing denominator (i.e., population}.

- SUMMARY AND CONCLUSIONS

Social program impact analysis is a highly complex undertaking
in most areas, but in the hospital regulatory field one must be
particularly cognizant of the degree to which hospitdl use pat~
terns change in the absence of any regulatory program. We under-
took an evaluation of government program impact in Maine, Rhode
Tsland and Vermont, covering the years 1973-1978. Rhode Island is
strongly regulated with active Certificate of Need and rate-set-
ting programs. Maine has the earliest example of concurrent re-
view by PSRO, and Vermont was the least regulated.
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An analysis of the effect of rate-setting in Rhode Island
shows a relative decline in per—capita expenditures after the
program began as measured by decline in rank order of per-
capita expenditures and by a decrease in average annual rate
of increase from 16.7% in the baseline years to 13.1%. Expen-
ditures in Maine increased much more rapidly in the study per-
jod with an annual inflation rate of 17.5%. But Vermont, an
unregulated State, demonstrated the best expenditure record
with a rate of growth of only 11.7% during the study period,
compared to 14.6% in the baseline years. We attribute this to
the changes in management practices undertaken by the private

sector.

The Certificate of Need program in Rhode”island is presumably%
responsible for the relatively fewer numbers of beds per capita %
in that state as compared to Maine€, or Vermont. The impact of é
fewer beds per capita in Rhode Island appears to result from the[
exclusion of some medical patients from hospitals; surgical pro-i

cedure rates in Rhode Island are comparable to those of Maine
and Vermont. Since the surgical cases are the more expensive
ones, the cost lmplzcatlons of constraint on bed supply may be
less than its advocates would hope for: Employment per capita
and expenditures per capita among Rhode Island hospital areas
remain relatively high when compared with several New England
States (see Chapter V).

PSRO concurrent review in Maine was not. assoeiated with a
- decrease in the number of: patient- days-per-capita. "This.
~occurred primarily because admissions per capita increased in mos
markets and more than offset the decline in length of stay. Theg
use of standards and guidelines under the concurrent review pro
cess had no measurable impact on variations in rates of use of
services. Compared to Vermont, a State without concurrent rev1ew
there was no indication of a PSRO effect on utilization (number
of patient days or length of stay). Further trend analysis is
indicated.
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The equity impact of government programs was considered.
Rate-setting and Certificate of Need programs in Rhode Island
have ignored variations in local market performance and, de
facto, institutionalized the existing variations by constrain-
ing growth of the hospital industry in the low-rate areas as
well as in the high-rate areas. We conclude these programs have
a negative impact on equity by institutionalizing the cross-
community subsidies assoclated with income transfers through
insurance pricing that does not take account of local consump=
rion differences. The equity impact of Medicaid in Vermont was
considered: Although the poor now appear to have equalized
access to services, they received different varieties of serv-
jces, depending on place of residence. Under the more rigorous
criterion that equity should be measured by the extent to which
valued goods are distributed according to need, the outcome of
Medicaid is, in substantial measure, problematic. We conclude
that because many of the common practices of medicine are under-
taken without clear evidence of effectiveness, egquity cannot be

fully evalwated witheout consideratien of the outcome of services.
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CHAPTER X
POLICY ‘IMPLICATIONS AND RECOMMENDATIONS

By attributing the peculiar pattern of use of medical care
among neighboring communities primarily to differences in
supply of physicians and to differences among physicians in
their perceptions concerning the nature of illness, the outcome
of medical care or the values they assign to specific end re-
sults, we have emphasized the importance of professional un-
certainty as a root cause of variations in the use of medical
services. Public choices on investments or regulation of
health markets, physician choices to use specific treatments
and the choices patients make to. accept many recommended courses
of treatment involve choosing, under uncertainty, among a range
of possible ways of practicing medicine. In this concluding |
chapter, we consider the public éolicy implications of pro-
fessional uncertainty, particularly in the planning and regu-
latory context, and make two recommendations that would serve
to improve the basis for decision making.

POLICY IMPLICATIONS OF PROFESSIONAL UNCERTAINTY

Much of the current policy for health is based on the
belief +that an underlying professional consensus exists
on the optimum methods for allocating medical technology.
For exampie, guch programs as the Professional Standards
Review Organization assume that consensus exists on
meaningful standards of care that will promote the public
health by insuring_that only necessary hospitalizations
and procedures are undertaken. Similarly, the development
of national standards for health resources--—such as numbers
of physicians or beds per -capita--rests on the assumption
that there is an established relationship between resource
input and health care outcomes. Needs-based planning, such
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as that for facilities under Certificate of Need and for
manpower planning as developed by the Graduate Medical
Education National Advisory Committee, rests on that
assumption. However, if the existing evidence is insuf-
ficient to settle controversies on the value of common
medical practices, consensus standards must represent

weighted averages of the opinions Of those selected to
establish them and cannot serve as & basis for the rational
allocation of medical care resources or technology. In-
deed, without more direct information on the outcomes of
alternative approaches, rational allocation is not possible,
at least not if the criterion for rationality is the max-
imization of health through the efficient use of health
care.

In a similar vein, unless the choices made in resource
allocation represent the informed wishes of the patients--
rather than their physiciars--then the same criterion for
rationality cannot be met. An important implication is
that the limits on informed decision-making are more
severe than generally realized, affecting physicians as
well as as their patients. This is a problem even when
ocutcomes are reasonably well known: McNeil shows that
the values reflected by the physician's choice of treatment
do not always reflect the values of the patient; had the
patient known more, he/she would have chosen otherwise.3l
And when the outcomes of alternative treatments are not
well understood, as is often the case, informed decision-
making or giving informed consent is difficult indeed.

The implication is inescapable: It is not certain that
the central tendency of health-care markets is to provide
what patients want, although most regulatory strategies
assume so and direct their attention to possible cases of
professional deviance. The epidemiological f£indings con-
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cerning variations in rates of use of surgical procedures
and medical admissions demonstrate, at the level at which
health care is used in New England markets, that current
case selection is discretionary (at the margin). For ex-
ample, incremental spending in hospital areas in Maine
serves to purchase services which may appear in one area
as a relative excess of tonsillectomies, in another area
as a relative excess 6fmhysterectomies, in a third as a
relative excess in prostatectomies and so on. (See page
90.) The lack of information on long-range outcome also
promotes discretionary behavior in the fundamental sense
that it cannot be objeatively shown that more care is
necessarily better or worse. Nor is it certain that more care
would necessarily be selected by patients, were they
fully informed about the possible consequences. Under
current standards of practice, there is a good deal of
latitude in how decisions are made and no compelling
policy reason, based on evidence of consequence to the
public welfare, to spend at high rates unless evidence is
generated which would lead to an informed choice with re-
gard to the cost and benefit implications.

There are important implications for the validity of
traditional health planning methods, using either econo-
metric models or needs-based models. Both models begin
with the assumption that current utilization represents
an important first approximation of the optimum situation.
In the case of econometric approaches, where utilization
equals demand, the problem of projection involves esti-
mating the influence such variables as future income will
have on consumer demand for care. rFor needs-based planning,
the issue is to what degree current utilization meets
"real" need, by which is meant the need that physicians
identify after evaluation of patient morbidity. The im-
plication of evidence reviewed in this book for the econo-
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metric approach is that current utilization does not reflect
what would occur if informed consent were the basis for
clinical decision-making; therefore, current utilization
cannot be interpreted to represent an optimum allocation
based on consumer market choice. The implication for
needs-based planning is that informed choice among treat-
ments based on expected outcomes-~even if those outcomes
are bhased on physician, rather than patient, values--cannot
be systematically applied because of the wide range of
treatments currently employed in the common practice of
medicine.

While the full cost implications of relief from pre-
viously untreated morbidity or of iatrogenic illness can-
not be assessed with existing data, certain aspects of
decisions to increase the rate of consumption of services
can be identified. & fundamental value of population-based
data is that it makes the immediate population impact of
medical care visible and raises a series of questions con-
cerning the equity, effectiveness and efficiency of vary-
ing levels of use of health care. As an example, the im-
plications concerning the potential of the hospital in-
dustry for growth and the consumption of additional
ragources can Be investigated as shown in Table 10.1 which
indicates the range of immediate dollar cost of the dif-
ferent strategies for allocating common surgical procedures
among the 13 largest Maine hospital service areas.

The table shows that in the areas of highest incidence,
total per-capita cost (for hospitalization alone) of the
nine procedﬁres is over $29.00. If the high-use strategy
were the "medically necessary" level of care, it would
take (at 1973 Maine costs) a total of $6.3 billion to pro-
vide these services across the ¥ation. 1In contrast, if
the low-use strategy were generalized, only $2.5 billion
would be required. = The potential savings for the Nation
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TABLE 10.1

EXPENDITURES FOR NINE COMMON PROCEDURES IN AREAS
WITH HIGHEST AND LOWEST INCIDENCE RATES. THIRTEEN
LARGEST MAINE HOSPITAL AREAS
COMPARED TO STATE AVERAGE

Procedure High Use Ar‘ea'I Low Use Area] ~ State Average
Hysterectomy $6.78 $ 2.88 $ 4.30
Cholecystectomy? 4.98 2.51 3.46
Prostatectomy 3.54 1.47 2.34
Tonsillectomy 4.55 0.85 2.33
Hernia® . 2.51 1.64 1.99
Dilation and 2.68 1.08 1.82
Curettage
Appendectomy 1.99 0.97 1.47
Hemorrhoidectomy 1.43 0.23 0.54
Varicose Veins 0.93 0.30 0.48
A1l Nine Procedures 29.38 .93 18.73

TAreas ranked independently on each procedure
2For females only
3For males only

for these nine procedures alone is a sufficient reason for
devoting resources to determine which level is appropriate.
The dollar cost of uncertainty for them is $3.8 billion or
about 10% of the 1973 national investment in hospital care.

A similar display calls attention to the potential costs
in terms of human lives of variations in rates of use of
surgical procedures: Table 10.2 gives the estimated num-
bers of deaths in the United States in 1975 if existing
high or low rates for seven of the most commonly performed
surgical procedures were standardized across the nation.43
The estimates are based on the assumption that the case
fatality rate--the percent of operated cases that die--does
not vary in relationship to the per-capita rate of surgery;

thus, if an area has a rate twice that of another rate, it
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will, on the average, experience twice as many deaths per
capita following surgery as will the lower rate area. For

TABLE 10.2

PROJECTED SURGICALLY-ASSQCIATED MORTALITY FOR THE UNITED STATES (1975)
UNDER VARTOUS STRATEGIES FUR ALLOCATING SURGICAL TECHNOLOGY TO POPULATION

U.K. Health New Rew Canadian
. Procedure Lxg;g:e Lgssgstsze ﬁj;gsggie nggéigg Higggggg ;;-;:1;;:{:
Hysterectomy 28 623 1,326 512 1,506 1,172
Tonsi1lectomy 33 50 130 21 115 118
Herniotomy 562 1.124 1,608 863 1,659 1,445
ChoTecystectomy 1,367 2,440 4,639 3,414 8,053 12,427
Appendectomy 956 735 1,250 40 1,544 1,485
Prostatectomy 840 1.5624 2,977 1,895 ‘ 6,768 3,358
Hemorrhoidectomy 4 121 161 30 20 229
Al 4,045 8,717 12,089 7,285 19,846 20,235

comparative purposes, estimates are given based on strate-
gies for delivering surgical services in New England, in
the United Kingdom. and Canadag“and among States as re~
ported in the American College of Surgeon's Study of
Surgical Services in the United States (SOSSUS).zaNote

that the highQrate strategy based on rates in Canada results
in an annual estimate of about 20,000 deaths--which re-
presents about 1% of deaths in the United States in the
index year, 1975. The low rate strategy based on United
Kingdom rates results in about one~fifth as many deaths,

or about 4,000. Cholecystectomies and prostatectomies are

particularly interesting with regard to the wvariation in
estimated number of deaths per capita associated with the
procedure. Under the high-use strategy, cholecystectomy
-results in over 12,000 deaths; under the low strategy,
only 1,300; for prostatectomies, under the high strategy,
abaut 1% of males over. §5 years of age-could expect to die

-follewing “surgery - for prostatectemy. What  these differences
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§ mean is far from clear. Since many of the conditions for which
§ the procedures are done are not‘lifeuthreatening-and the pro=-
cedure is usually undertaken to improve the quality of life, it

is likely that the high rate strategy is associated with a de-
cline in populatlon 1ife expectancy. But what, precisely. is
gained? unfortunately, no one knows. And if it were known and
if fully informed about the gain, would patients willingly
make the kind of choices that are currently being made in the
high rate area?

The data thus evoke a number of important questions: What
is the appropriate level of population exposure to health care?
How in a market characterized by such non-uniform performance
can equity be defined? If access to service leads to such
differences in outcome, how can we reasonably define a "just"
distrlbution of resources and SeerCES? Or, in practical terms,
what is the appropriate number of beds per capita or physicians
per capita? unfortunately, there are no simple answers to
these or related guestions. Indeed, useful answers could only
emerge out of the debates and deliberations of the people
involved in establishing and 1mplement1ng the public policies
for lntervenlng in the health care markets, as well as the
phys;c;ans who must make recommendations toO their patients and
the patients who face personal decisions concerning whether to
accept recommended courses of treatment.

By phrasing guestions with reference to affected populations,
small area data should provoke a new perspective, provoke a new
debate and help to~ ‘astablish a constituency for learning more
about the outcome implications of health care. 1In this wvolume,

we have shown how, in the absence of small area data, government
programs can have a decidedly negatlve 1mpact on equity by
awarding hospltals serving high service rate use areas with
additional rasources and by the de facto induction or institu-

tionalization of cross—-community subsidizations (income’ transfers}
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unrelated to social objectives. Undertaken without adequate
data, the record of public planning and regulation is not
particularly good. By contrast, there are the few hopeful
examples which we have cited which show that when data on
population-based performance are available, private as well
. as public sector initiatives can lead to decisions which appear
more rational or at least hold promise of containing costs.
What remains to be demonstrated is the impact of systematic
feedback of information when the target includes a broad
spectrum of the general public--the planners, the regulators,
the providers and, tc the extent they may wish to avail them=
selves of the information, the géneral public. . In an informa-
tion poor market such as the health care market--where price
of service is rarely a useful signal for use in decision-making
it should take no special argument to justify a role for
gdvernment to assure the free-flow of existing information on
market performance. Fortuhately, in the present situation,
much can be done with existing information and the problem of
putting it to use is not technical but simply one of public
policy: How and under what circumstances should the Federal

covernment use its own data to inform the public on the varia-

~ tioms in performance that now exist ambng local medical markets?

TWO FPINAL RECOMMENDATIONS‘?g

-

At the end of each chapter, we made specific recommenda-
tions on how data should be used for these specific pur-
poses and we will not repeat these recommendations, with
the exception of two which we feel are sufficiently im-
portant to highlight here.
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Throughout the report, we emphasized how Medicare data could
be used in a small area analysis as a surrogate for full-
coverage population~based data sets (based on the uniform dis-
charge abstract) and how it could be used to make unique con-
tributions to the knowledge about survival following medical
interventions. Because they are potentially available through-
out the United States, the Medicare data could be used to
develop small area analysis in each PSRO or Health Services
Area in the United States. This would make an important con-
tribution to improving the information base for planning and
regulation, for informing both the public and providers on the
nature of local Medicare markets and on the outcome of care.

We recommend a national strategy for use of Medicare data for
these purposes be designed and implemented as soon as possible.

We alsoc recommend that priority be given to the in-
vestigations on the outcome of common medical practices.
There is a need to make a substantial investment in the
assessment of outcomes because the dollar, morbidity and
mortality implications of various levels of intervention
need to be known to establish a more rational basis for
making choices on investment in health care and for in-
forming people on the consegquences of their choices as

consumers of health services.
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APPENDIX I

. TABLE ONE ICDA Codes. Used for Surgical |
and Medical Case Mix Studies ‘

TABLE TWO Detailed Tables for Surgical Case Mix !
Study 4

TABLE THREE Detailed Tables for Medical Case Mix Study
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TABLE ONE

ICDA Codes Used for Surgical

and Medical Case Mix Studies %
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' TABLE ONE

CONDITION CAUSING ADMISSION

.

Digestive Diseases -
Regspiratory Diseases
Circulatory Diseases

Comps. of Pregnancy, Childbirth
& Puerperium

Genitourinary Diseases
Accidents, Poisonings & Violence
Nervous System & Sense Organs
Neoplasms

Skin, Subcutaneocus & Connect. Tissue

& Musculoskeletal Diseases
Symptoms & Ill~defined Conditions
Mental Disorders

Endocrine, Nutrition, Metabolic & Blood

Infective & Parasitic Disease
Congenital Anomalies

PROCEDURE
Tonsillectomy

Dilation and Curettage
Hysterectomy

Inguinal Herniorrhaphy
Cholecystectomy
Appendectomy
Prostatectomy
Hemorrhoidectomy

Varicose Vein Stripping
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DIAGNOSTIC CODE,

ICDA-8

520-577
460-519
390458
630-678

580-629
800—-3999%

-320-2389

140-239
680-738

780-796
290-315
240-289
000-136
740-759

SURGERY CODE, ICDA-8

281-284
690,691
682-686
530-533
511
470
602-606
493
384
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MAINE AREA 1 - Population = 173399

EXPECTED

PROCEDURE OBSERVED RATIO
VARICOSE VEINS 71 84.5 .84
HEMORRHOIDECTOM : 43 108.3 40
PROSTATECTOMY 335 215.3 1.548
LENS EXTRACTION 2864 259.0 1.03
APPENDECTOMY 243 276.7 .88
MASTECTOMY 299 3B3.5 .78
CHOLECYSTECTOMY 385 418.3 .92
HERNIA 462 475%.5 .97
HYSTERECTOMY 56% 526.6 1.07
T&A 494 686.2 .72
TOTAL=OPS 12352 11929.1 1.03
MAINE AREA 2 -~ Population = 107899
PROCEDURE OBSERVED - EXPECTED RATIO
VARICOSE VEINS 33 49.5 .87
HEMORRHQIDECTOM 50 54.5 .78
PROSTATECTOMY 88 113.7 « 77
LENS EXTRACTION 103 132.¢9 77
APPENDECTOMY 207 174.2 1.18
MASTECTOMY 208 220.3 .24
CHOLECYSTECTOMY 197 243.2 .81
HERNIA 276 269.56 l.02
HYSTERECTOMY 257 310.8 .83
T&A 581 421.4 1.38
TOTAL~OPS 6284 7139.4 .28
MAINE AREA 3 —= Population = 99023
PROCEDURE OBSERVED EXPECTED RATIO
VARICOSE VEINS 67 456.0 1.486
HEMORRHEQIDECTOM 74 58.0 1.25
PROSTATECTOMY 100 118.7 .84
LENS EXTRACTION 200 140.6 1.42
APPENDECTOMY 168 152.5 1.10
MASTECTOMY 352 208.3 1.69
CHOLECYSTECTOMY 277 228.0 1.22
HERNIA ' 276 262.5 1.05
HYSTERECTOMY 457 286.5 1.59
T&A 399 384.3 1.04
TOTAL-QOPS 6713 6545.2 1.03
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ARATE  CHISQUARE
3.9 2.14
2.4 39.38

40.1 66.52
14.6 .19
12.6 4.11
31.2  18.62
21.2 2.65
25.5 .39
59.2 2.80
28.0 53.82
684.8 14.99

ARATE CHISQUARE
3.1 5.50
4.6 3.24

19.9 5.80
11.0 6.71
18.5 6.19
37.8 .49
18.6 8.77
26.9 .15
45.6 9. 30
53.56 60.46
582.1  102.50

ARATE  CHISQUARE
6.8 9.64
7.5 3,79

21.5 3.24
$20.2 25.10
17.1 1.57
67.6 99.17
27.9 10.53
27.6 .69
88.0  101.41
40.3 .56
678.3 4.30




. MATNE AREA 4 - Pcpulation = 64879

PRNCEDURE "OBSERVED . EXPECTED RATIO ARATE CHISQUARE
VARICOSE VEINS 35 30.86 1.15 . 5.3 .65
HEMORRHOIDECTOM 67 38.1 1.71 i0.2 19,93
PROSTATECTOMY 92 89.9 1.02 26.3 .05
LENS EXTRACTION 104 28.4 1.06 15.0 .32
APPENDECTOMY 75 98.4 .76 11.8 5.57
MASTECTOMY 153 134.9 1.13 45.4 2.42
CHOLECYSTECTOMY 143 152.3 .94 21.6 - 57
HERNIA igé 178.1 1.06 27.9 .68
HYSTERECTOMY 159 184.6 . .86 47.5 3.54
T&A 240 246.8 « 97 37.8 .19
TOTAL-OPS 4791 4315.0 1.11 734.3 52.51

MAINE AREA 5 - Population = 53413

PROCEDURE OBSERVED EXPECTED RATIO ARATE CHISQUARE
_________ — ) -

VARICOSE VEINS 42 25.5 l1.65 7.6 10.74
HEMORRHOIDECTOM 62 32.8 1.89 11.3 26.01
PROSTATECTOMY 50 65.2 .77 19.7 3.56
LENS EXTRACTION 89 74.8 1.19 16.9 2.72
APPENDECTOMY 109 86.8 1.25 19.5 - 5.66
MASTECTOMY 111 113.2 .98 39.2 .05
CHOLECYSTECTOMY 157 125.7 1.25 28.7 7.80
HERNTA . 139 144,12 -97 25.4 .18
HYSTERECTOMY 124 157.0 .79 43.5 6.95 -
TsA 335 218.4 1.53 59.6 62.19
TOTAL-OPS 47486 3643.9 i.30 861.4 333.35

MAINE AREA & — Population = 49877

PROCEDURE OBSERVED EXPECTED RATIO ARATE CHISQUARE
VARICOSE VEINS 22 23.5 T .94 4.3 .0%
HEMORRHCIDECTOM 29 30.1 .96 3.7 .04
PROSTATECTOMY 57 561.4 -93 23.9 .32
LENS EXTRACTION 86 72.6 1.18 16.8 2.46
APPENDECTOMY 71 76.2 -93 14.5 - 35
MASTECTOMY 108 105.8 .99 39.7 .01
CHOLECYSTECTOMY Los 116.5 - 90 20.7 1.13
HERNIA 107 124,90 .80 21.0 5.42
BYSTERECTOMY 132 144.7 .91 '50.3 1.12
T&A 105 181.1 .55 21.3 38.81
TOTAL-OPS ' 2937 3316.2 -89 585.7 43.36
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MAINE AREA 7 - Population = 34735

PROCEDURE B OBSERVED EXPECTED RATIO ARATE CHISQUARE
VARICOSE VEINS io 15.6 .64 3.0 1.99
HEMORRHOIDECTOM 12 20.3 .59 3.5 3.37
PROSTATECTOMY 29 35.6 .81 21.0 1.21
LENE EXTRACTION 46 39.8 1.16 15.4 .87
APPENDECTOMY 41 56.2 - 73 11.3 4.11
MASTECTOMY 66 65.7 1.00 40.2 .00
CHOLECYSTECTOMY 77 75.9 1.01 23.3 .02
HERNIA , 89 86.3 1.03 27.1 .09
HYSTERECTOMY 104 92.8 1.12 61.8 1.35%
T&A 41 140.8 «29 11.3 70.73
TOTAL-QPS 2134 2265.1 .94 623.1 7.59

MAINE AREA 8 - Population = 30991

PROCEDURE - OBSERVED EXPECTED RATIO ARATE CHISQUARE

VARICOSE VEINS 13 14.6 .89 4.1 .18
HEMORRHOIDECTOM 23 18.9 1.22 7.2 .88
APPENDECTOMY 41 46.1 .89 13.8 .56
PROSTATECTOMY - 29 48.9 .59 15.3 8.12
LENS EXTRACTION .36 54.8 .66 9.3 6.47
MASTECTOMY 52. 64.9 .80 32.0 2.58
CHOLECYSTECTOMY 62 75.5 .82 18.9 2.40
HERNIA 88 - 85.7 1.03 27.0 .08
HYSTERECTOMY 55 86.4 .64 35.1 11.41
T&h 124 112.2 1.11 42.9 1.24
TOTAL-OPS 1718 2111.3 .81 538.2 73.26

"MAINE AREA 9 - Population = 24468

PROCEDURE - QOBSERVED EXPECTED RATIO ARATE CHISQUARE.
[ ——— e it tente T bt e iy iy o oy it e et e o sl i
VARICOSE VEINS 10 11.2 .90 4.1 .12
HEMORRHOIDECTOM 12 14.2 .84 . 5.0 .35
PROSTATECTOMY 40 31.1 1.28 33,1 2.52
LENS EXTRACTION 43 33.6 1.28 18.2 2.R5
APPENDECTOMY 44 38.7 1.14° 17.7 .73
MASTECTOMY 45 48,6 .93 37.1 .26
CHOLECYSTECTOMY 63 54.9 1.15 26.4 1.21
HERNIA 74 63.6 1.16 30.6 1.70
HYSTERECTOMY 65 67.1 .97 53.5 .06
T&A 102 99.6 1.02 39.8 .06
TOTAL-OPS 1700 1586.6 1.07 708.6 8.10
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MAINE AREA 10 - Population = 26102

PROCEDURE

i s N AL bk S S

VARICOSE VEINS
HEMORRHOIDECTOM
PROSTATECTOMY
LENS EXTRACTION
APPENDECTOMY
MASTECTOMY
CHOLECYSTECTOMY
HERNIA
HYSTERECTOMY
TsA

TOTAL~OPS

. MAINE AREA 11 - Population

PROCEDURE

———— et . S WS L Al

VARICOSE VEINS
HEMORRHOIDECTCM
PROSTATECTOMY
LENS EXTRACTION
APPENDECTOMY
MASTECTOMY
CEOLECYSTECTOMY

HERNIA S

HYSTERECTOMY
T&A
TOTAL~QOPS

. RHCDE ISLAND AREA 1 - Population

PROCEDURE

——— - o " - —

VARICOSE VEINS
HEMORRHOIDECTOM
APPENDECTOMY
PROSTATECTOMY
LENS EXTRACTION
CHOLECYSTECTOMY
MASTECTOMY
HERNIA
HYSTERECTOMY
T&A

TOTAL-QPS
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OBSERVED = EXPECTED RATIO ARATE CHISQUARE
18 11.7 1.55 7.2 3.46
24 15.0 1.60 9.5 5.39
18 28.4 .63 16.3 3.81
23 29.8 .77 11.0 1.53
57 42.3 1.35 20.9 5.10
69 50.5 1.36 54.6 6.74
53 56. 4 .94 21.6 .20
77 65.2 1.18 31.0 2.12
45 72.0 .63 34.5 10.14

169 108.9 1.55 60.3 33,18
1839 1677. 3 1.10 725.1 15.60
= 25928

OBSERVED EXPECTED RATIO ARATE CHISQUARE
11 12.0 .92 4.3 .08
21 15. 3 1.37 8.2 2.13
28 34.3 .82 21.0 1.16
39 37.7 1.04 14.7 .05
27 39.9 .68 10.5 4.14
44 52.9 .83 33.3 1.49
71 59. 3 1.20 27.5 2.29
73 69.1 1.06 27.8 .22
77 72.6 1.06 58.5 . .27

115 102.2 1.13 43.7 1.60
1940 1703. 2 1.14 753.3 32.93
= 90762

OBSERVED EXPECTED RATIO ARATE CHISQUARE
56 47.3 1.18 5.1 1.59
80 74.7 1.07 8.7 .38

112 94. 5 1.19 13.1 3.24
149 129.9 1.15 29.2 2.80
162 185.2 .88 14.6 2.90
261 216.8 1.20 27.1 9.00
241 232.8 1.03 48.5 .29
255 252.1 1.01 26.5 .03
336 274.8 1.22 70.7 13.62
521 321.0 1.62 59.4 124.656
6521 5785.6 1.13 699.9 93,47




REODE ISLAND AREA 2 - Population

PROCEDURE

;o ——

VARICOSE VEINS
HEMORREOIDECTOM
APPENDECTOMY
PROSTATECTOMY
LENS EXTRACTION

CHOLECYSTECTOMY -

MASTECTCOMY
HERNIA
HYSTERECTOMY
T&A
TOTAL-OPS

- 76982

REODE ISLAND AREA 3 - population = 85302

PROCEDURE

———" - S — -

VARICOSE VEINS
HEMORRHOIDECTOM
PROSTATECTOMY
APPENDECTOMY
LENS EXTRACTION
CHOLECYSTECTOMY
MASTECTOMY
HERNIA
HYSTERECTOMY
T&h )
TOTAL-~OPS

RHODE ISLAND AREA 4 - Population = 56999

PROCEDURE

o A 2 g i U s

VARICOSE VEINS

HEMORRHOIDECTOM

PROSTATECTOMY
APPENDECTOMY

LENS EXTRACTION
CHOLECYSTECTOMY

MASTECTOMY
HERNIA
HYSTERECTOMY
T&A

TOTAL-QOPS

3390.0
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36 38.9 .93
66 61.8 1.07
80 78.8 1.02
87 121.4 .72
188 171.2 1.10
175 183.6 .95
186 194.3 .96
199 218.2 .91
214 225.2 .95
277 280.2 .99
5383 4955.6 1.09
OBSERVED EXPECTED  RATIO
52 44.8 1.16
83 70.5 1.18
76 85.6 .80
115 95.9 1.20
142 127.8 1.11
186 191.1 1.03
158 207.7 .95
215 218.9 .98
274 260.7 1.08
437 310.0 1.41
_5382 5230.95 1.03
OBSERVED EXPECTED: RATIOC
30 26.8 1.12
26 42.9 .61
77 51.8 1.49
55 0 66.4 .83
67 75.2 .82
83 113.8 .82
120 126.6 .95
116 143.2 .81
119 . 162.2 .73
97 244.6 .40
3060 .90

OBSERVED EXPECTED RATIO .ARATE CHISQUARE

4.8 .21
8.7 .29
11.2 - .02
18.2 9.75
18.4 1.66
21.5 .40
44.8 « 35
23.9 1.69
55.0 .56
36.2 .04
674.6 36.87
ARATE CHISQUARE .
6.0 1.17
9.6 2.21
20.2 = 4.04
13.2 3.82
18.6 1.58
23.1 .12
44.6 .45
25.7 .07
60.8 <68
51.6 52.05
639.0 4.39
ARATE CEISQUARE
5.8 . 28
4.9 6.68
37.8 12.25
9.2 1.%4
14.9 .88
18.4 3.81
44 .4 . 34
21.2 5.16
42.4 11.51
14.5 89.10
560.6 32.13




'REDDE ‘ISIAND AREA 5 - Population

PRCCEDURE

VARICOSE VEINS
HEMORRHOIDECTOM
APPENDECTOMY
PROSTATECTOMY
LENS EXTRACTION
CHOLECYSTECTOMY
MASTECTOMY
HERNIA
HYSTERECTOMY
TeA

TOTAL-OPS

RHODE ISLAND AREA 6 - Population =

PROCEDURE

ATl At g Al e . s

VARICOSE VEINS
HEMORRHEOIDECTOM
APPENDECTOMY
PROSTATECTOMY
LENS EXTRACTION
- CHOLECYSTECTOMY
MASTECTOMY
HERNIA
HYSTERECTOMY
T&A

TOTAL-QOPS

- RHODE ISLAND AREA 7 - Population = 64096

PROCEDURE

VARICOSE VEINS
HEMORRHEOIDECTOM
PROSTATECTOMY
APPENDECTOMY
LENS EXTRACTION
CHOLECYSTECTOMY
MASTECTOMY
HERNIA
HYSTERECTOMY
T&A

TOTAL-OPS

= 75797

OBSERVED EXPECTED RATIO ARATE  CHISQUARE
38 41.4 .92 4.7 .28
63 55.2 .97 7.9 .07
51 79.8 .76 8.4 4.4
93 109.8 .85 21.6 2.58
119 147.1 .81 13.5 5. 28
177 185.1 .95 21.5 .35
202 197. 4 1.02 47.9 .11
187 205. 5 .91 23.8 1.67
231 . 238.5 .97 56.0 .24
240 242.4 .99 36.2 .02
4548 4864.9 .94 580.4 20.64

60394

OBSERVED ~ EXPECTED RATIO ARATE  CHISQUARE
38 32.3 1.18 6.1 1.02
62 50.9 1.22 9.9 2.40
49 63.0 .78 8.6 3.12
84 87.9 .95 24.3 .18
148 121.'9 1.22 20.3 5.61
144 146.4 .98 22.2 .04
172 156.3 1.10 51.5 1.57
180 165.9 1.08 28.4 1.19
176 186.0 .95 54,7 .53
197 200.8 .98 35.9 .07
4105  3880.5 1.06 656.9 12.99

OBSERVED  EXPECTED RATIO ARATE CHISQUARE
31 33.9 .91 4.7 .25

56 53.4 1.05 8.5 .13 -
69 68.2 1.01 25.8 .01
66 72.9 .91 10.0 .65
98 88.8 1.10 18.5 .96
161 142.5 1.13 25.5 2.40
197 157.0 1.25 58.8 10.18
191 151.9 1.18 30.9 5.25
215 200.0 1.08 62.2 1.12
236 231.5 1.02 37.3 .09
3977 3906.5 1.02 632.2 1.27
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REODE ISLAND AREA 8 — Population = 62599

PROCEDURE

-OBSERVED

245

EXPECTED RATIO  ARATE CHISQUARE
VARICOSE VEINS 38 31.3. 1.22 5.
HEMORRHOIDECTOM 56 49.5 1.13 503 et
PROSTATECTOMY 79 59.8 1.32 33.6 6.16
APPENDECTOMY - 101 72.3 1.40 15.4 11.40
LENS EXTRACTION 82 78.9 1.04 17.4 .12
CHOLECYSTECTOMY 188 130.4 1.44 32.5 25.48
MASTECTOMY 140 142.6 .98 45.0 .05
HERNIA 168 157.0 1.07 28.0 .77
HYSTERECTOMY 231 184.0 1.26 72.6 12.02
TE&A 338 252.3 1.34 49.1 26.13
TOTAL~OPS 3938 3737.3 1.05 654.4 10.78
RHODE ISLAND AREA 9 - Population = 53998
PROCEDURE OBSERVED EXPECTED RATIO- ARATE  CHISQUARE
VARICOSE VEINS 23 25.8 .89 4.5 .30
HEMORRHOIDECTOM 31 41.7 .74 6.1 2.74
PROSTATECTOMY 66 42.6 1.55 39.4 12.79
LENS EXTRACTION 96 57.2 1.68 28.0 26.33
APPENDECTOMY 61 §5.6 .93 10.3 .32
CHOLECYSTECTOMY 78 105.0 .74 16.7 6.96
MASTECTOMY 107 117.2 .91 42.8 .88
HERNIA 133 126.8 1.05 27.5 .31
HYSTERECTOMY 125 157.8 .79 45.8 6.81
TsA 122 219.8 .55 20.3 43.48
TOTAL-OPS 3026 3209.1 .04 585.6 10.44
REODE TSLAND AREA 10 — Population = 50000
PROCEDURE OBSERVED EXPECTED RATIO ARATE  CHISQUARE
VARICOSE VEINS 26 26.1 1.00 5.1 .00
HEMORRHOIDECTOM 43 41.2 1.04 8.5 .08
APPENDECTOMY 43 55.0 .78 8.6 2.61
PROSTATECTOMY 45 61.2 .73 18.7 4.31
LENS EXTRACTION 89 83.9 1.06 17.7 .31
CHOLECYSTECTOMY 112 114.2 .98 22.1 . 04
MASTECTOMY 138 124.2 1.11 52.1 1.54
HERNIA 128 131.3 .98 25.5 .08
HYSTERECTOMY 161 153.3 1.05 60.7 .39
T&A 141 179.2 .79 28.8 8.15
TOTAL-OPS 3020 3112.1 .97 602.6 2.72




.*RHODE ISLAND AREA 1l - Population

PROCEDURE

T s s e s . e s

VARICOSE VEINS
HEMORRHOIDECTOM
APPENDECTOMY

- PROSTATECTOMY
LENS EXTRACTION
CHOLECYSTECTOMY
MASTECTOMY
HERNIA
HYSTERECTOMY
T&A

TOTAL-0OPS

VERMONT..AREA 1 - Population

PROCEDURE

TOTAL-OPS

T&A
APPENDECTCMY
HEMORRHOIDECTOM
HERNIA
CHOLECYSTECTOMY
VARICOSE VEINS
LENS EXTRACTION
PROSTATECTOMY
HYSTERECTOMY
MASTECTOMY

VERMONT AREA 2 - Population

. PROCEDURE

T it Syt s s s i

TOTAL-OPS

T&A
APPENDECTOMY
HEMCRRHCIDECTOM
HERNIA
CHOLECYSTECTOMY
VARICOSE VEINS
LENS EXTRACTION
-PROSTATECTOMY
HYSTERECTOMY
MASTECTOMY

OBSERVED

15
47
50
80
78
132
110
114
174
240
3585

OBSERVED

e ——— ol . g

6355
186
192

58
268
185

157
123
267
96

OBSERVED

3294
167

23
138
100

27
113

122
89

o=
=

47694
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1.20

EXPECTED RATIC  ARATE CHISQUARE
23.8 .63 3.2 3.23
37.7 l1.28 10.2 2.20
51.6 .97 10.7 .05
50.2 1.323 213.8 .52
85.7 .80 15.0 .85

187.1 1.23 27.8 5.79
1156.6 .94 44.2 .37
129.0 .88 23.2 1.74
140.3 1.24 71.7 8.10
185.6 1.29 47.4 15.98
2950.5 1.21 752.0 131.73
= 111107
- EXPECTED RATIO  ARATE CHISQUARE
6565.5 .97 588,8 6.75
269.4 .69 15.8 25.82
189.8 1.01 16.5 .02
57.4 1.01 5.3 © .01
289.2 .93 25.7 1.55
207.2 .89 17.9 2.38
67.3 .98 6.2 .02
129.¢ 1.21 17.9 5.66
91.8 1.34 30.2 10.59
240.8 1.11 47.5 2.85
146.1 .66 17.9 17.17
= 53337
EXPECTED RATIQ ARATE CHISQUARE
3253.5 1.01 616.3 .55
122.3 1.37 31.4 16.37
86.3 1.11 18.1 1.09
28.6 .87 4,7 .45
149.90 .93 25.7 .81
106.4 .94 18.7 .38
33.3 .81 5.1 l.1¢
83.0 1.36 20.3 10.85
50.9 .53 11.8 13.68
116.6 1.05 44.8 .25
74.1 32.3 2.98




YERMONT AREA 3 -~ Population = 52262

PROCEDURE

ot SO S s i s e s e

TOTAL-OPS

T&A
APPENDECTOMY
HEMORRHOIDECTOM
HERNIA
CHOLECYSTECTOMY
VARICOSE VEINS
LENS EXTRACTION
PROSTATECTOMY
HYSTERECTOMY
MASTECTOMY

'VERMONT AREA 4 - Population

PROCEDURE

il e Ao s i

BEMORRHOIDECTOM
VARICOSE VEINS
PROSTATECTCOMY
MASTECTOMY

LENS EXTRACTION
APPENDECTOMY
CHOLECYSTECTOMY
dYSTERECTOMY
T&A

HERNIA
TCTAL-OPS

. VERMONT AREA 5 —= Population

PROCEDURE

s AR i e e e < S S

HEMORREOIDECTOM
VARICOSE VEINS
PROSTATECTOMY
MASTECTOMY
APPENDECTOMY
LENS EXTRACTION
CHOLECYSTECTOMY
TSA
HYSTERECTOMY
HERNIA
TOTAL-OPS
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OBSERVED EXPECTED  RATIO
3428 3227.6 1.06
207 117.0 1.77
66 83.7 .79
43 28. 4 1.51
181 147.5 1.23
122 106.3 1.15
47 33.1 1.42
75 87.2 .86
40 59.7 .67
108 117.2 .92
73 75.8 .96
= 34124

OBSERVED EXPECTED  RATIO

32 17.6 1.82

19 20.5 .93

32 36.8 .87

50 44.9 1.11

45 49.3 .91

55 56.2 .98

84 65.1 1.29

68 71.2 .95

95 82.7 1.158

103 93.6 1.10

2015 2037.7 .99

= 24570

OBSERVED EXPECTED  RATIO

18 13.6  .1.32

23 15.7 1.46

35 32.1 1.09

43 36.3 1.18

34 38.1 .89

51 45.4 1.12

63 51.5 1.22

72 52.56 1.37

48 55. 4 .87

76 72.0 1.06

1720 1544.5 1.11

ARATE CHISQUARE
646.5  12.44
40.7  69.21
12.8 3.74
8.1 7.52
34.0 7.62
22.8 2.31
8.9 5.81
13.1 1.70
14.9 6.51
39.5 .73
26.0 .10
ARATE CHISQUARE
9.7 11.82
5.8 .11
19.4 .63
30.2 .58
13.8 .38
15.9 .03
25.6 5.49
40.9 .14
26.4 1.83
30.5 .95
602.0 .25
ARATE CHISQUARE
7.1 1.43
9.1 3.35
24.4 .26
32.1 1.22
14.5 .43
16.9 .68
24.3 2.59
31.4 7.12
37.2 .98
29.2 .23
677.9 19.94




VERMONT AREA 6 - Population =

PROCEDURE

- HEMORRHOIDECTOM
'VARICOSE VEINS
PROSTATECTOMY
MASTECTOMY
APPENDECTOMY
LENS EXTRACTION
CHOLECYSTECTOMY
HYSTERECTOMY
TSA

HERNIA
TOTAL-OPS

VERMONT AREA 7 - Population = 21270

PROCEDURE

HEMORRHOIDECTOM
VARICOSE VEINS
PROSTATECTOMY
MASTECTOMY
APPENDECTOMY
LENS EXTRACTION
CHCLECYSTECTOMY
T&A ‘
HYSTERECTOMY
BERNIA
TOTAL~CPS

VERMONT AREA 8 - Population

PROCEDURE

ek s —— " s

HEMORRHOIDECTOM
VARICOSE VEINS
PROSTATECTOMY
MASTECTOMY
APPENDECTOMY
LENS EXTRACTION
CHOLECYSTECTOMY
T&A
HYSTERECTOMY
HERNIA
TOTAL~OPS

21704

OBSERVED EXPECTED RATIOC
9 11.8 .76

10 13.8 .73

32 26.7 1.20

47 30.7 1.83

35 34.4 1.08

22 35.7 .62

40 44.2 .90

49 47.9 1.02

25 48.3 .54

74 61.8 1.20
1430 1338.7 1.07
OBSERVED EXPECTED RATIO
4 11.7 .34

13 13.6 .95
30 26.4 1.14
25 30.3 .83
33 33.7 .98
22 35.8 .51
38 43.8 .87
44 46.8 .94
44 47.1 .93
57 60.6 .54
1202 1318.7 .91

= 16432

OB SERVED EXPECTED RATIO
7 8.1 .77
16 16.6 1.52
25 20.5 1.22
45 24,2 1l.86
25 25.5 .98
21 29.9 .70
44 34.4 1.28
16 34.9 .46
34 36.8 .92
33 47.9 « 69
1104 1034.3 1.07
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ARATE CHISQUARE
4.1 .68
4.5 1.04

25.8 1.06
41.5 8.71
17.0 .07
9.3 5.26
17.9 .41
43.8 .03
12.4 10.27
33.1 2.41
650.3 6.23
ARATE CHISQUARE
1.8 5.05
6.0 .03
25.4 .49
22.3 .93
15.9 .02
9.3 5.32
17.2 .77
21.6 .17
40.0 .20
26.0 .22
554.9 10.32
ARATE CHISQUARE
4.1 .49
9.5 2.81
27.3 - .99
50.4 17.90
15.9 .01
10.6 2.65
25.4 2.69
10.5 10.23
39.6 .21
19.1 4.62
649.8 4.70




YERMONT AREA 9 - Population = 16551

PROCEDURE

HEMORRHOIDECTOM

VARICOSE VEINS
PROSTATECTOMY
MASTECTOMY
APPENDECTOMY

LENS EXTRACTION

T&A

CHOLECYSTECTOMY

HYSTERECTOMY
HERNIA

TOTAL-OPS

VERMONT AREA 10 - Population

PROCEDURE

v S . v —

HEMORREOIDECTOM
VARICOSE VEINS
PROSTATECTOMY
MASTECTOMY
APPENDECTOMY
LENS EXTRACTION
CHBOLECYSTECTOMY
BYSTERECTOMY
T&A

HERNIA
TOTAL-OPS

OBSERVED EXPECTED
4 9.6

10 11.4
23 22.0
27 25.0
22 25.1
27 29.2
54 33.8
25 36.3
58 38.7.
52 - 48.6
1108 1045.0
= 12913
OBSERVED EXPECTED
9 6.9
9 8.1
12 16.5
25 17.6
23 20.5
17 21.2
32 26.0
36 27.4
28 29.2
39 36.8
908 793.0
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RATIO

.42
.88
1.05
1.08
.88
.92
1.60
.69
1.50
1.07
1.06

RATIO

1.30
1.12

.73
1.42

1.12

.80
1.23
1.31

.96
1.06
1.14

ARATE

CHISQUARE

o v o S —

3.28
17
.05
.17
.39
<17

12.04

3.52

0.66
.23

3.7%

CHISQUARE

.61
.11
1.24
3.15
.30
.84
1.40
2.69
.05
o .14
16.69




TABLE THREE

Detailed Tables for Medical Case Mix Study
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MATNE AREA 1= Population =.179593

DIAGNOSIS. OBSERVED EXPECTED RATIO ARATE CHISQUARE
ENDOCRINE 761 855.1 .89 42.0  10.37
NERVOUS-SENSE 1116 1273.2 .88 61.9 19.42
MALIGNANT NEOPL 1570 1 1446.5 1.08 g6.0 10.55
SKIN-MUSCULOSKE 1620 ~  1872.3 .87 89.5 33.99
INJURIES,ADVERS 2385 2802.8 .85 132.5  62.27
RESPIRATORY 2059 3236.2 .64 114.8 428.24
GENITOURINARY 3499  3439.4 1.02 193.0 1.03
CARDIOVASCULAR 3270 3720.6 .88 179.0 54.57
DIGESTIVE 3647 4523.6 .81 201.4 169.88
TOTAL-DXS 24436 28535.4 .86 1353.2 588.92

MAINE AREA. 2 - Pegulatien'=.107899

DIAGNOSIS OBSERVED EXPECTED RATIO © ARATE CHISQUARE
ENDCCRINE 312 480.3 .65 3¢.6 59.00
NERVOUS-SENSE 522 722.8 .72 51.0 55.79
MALIGNANT NEOPL €687 768.8 .89 70.8 8.70
SKIN-MUSCULOERE 1034 1102.7 .04 96.9 4.28
INJURIES ,ADVERS 1419 1682.1 .84 131.3 41.16
RESPIRATORY 1582 1855.6 .85 153.8 40.33
CARDIOVASCULAR 1612 1975.9 .82 166.2 67.02
GENITOURINARY 1534 2032.95 .76 143.2 122.44
DIGESTIVE 2088 2600.2 .80 200.6 100.94
TOTAL-DXS . 13667 16810.7 .81 1284.7 587.88

MAINE ARER 3 - . Population =" 99023

DIAGNOSIS OBSERVED EXPECTED RATIO ARATE CHISQUARE
ENDOCRINE 475 468.2 1.01 47.9 .10
NERVOUS~SENSE €678 703.4 .96 68.1 .91
MALIGNANT NEOPL 688 788.2 .87 £9.1 12.73
SKIN-MUSCULOSKE 814 1023.5 .80 . 82.2 42.87
INJURIES,ADVERS 1274 1536.4 .83 129.1 44.82
RESPIRATORY 1634 1799.1 .91 163.8 15.15
GENITOURINARY 2054 1878.3 1.69 207.5 16.44
CARDIOVASCULAR 1851 2020.4 .92 186.6 14.21
DIGESTIVE 2430 2479.6 .98 244.8 .99
TOTAL-DXS 15055 15651.4 .96 1520.0 22.72
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|
. 7
VAINE:AREA. 4. -.Population = 64879 g
DIAGNOSIS OBSERVED ~EXPECTED RATIO ARATE  CHISQUARE +
_________________ LT e
ENDOCRINE 286 315.8 .91 42.7 2.81 %
NERVOUS-SENSE 607 469.3 1.29 91.4  40.41 §
' MALIGNANT NEOPL 552 542.5  .1.02 80.6 17
SRIN-MUSCULOSKE 775 §79.6 1.14  117.9 13,39  °
-INJURIES,ADVERS = 1131 1013.4 1.12 173.7  13.65  §
RESPIRATORY 1018 1190.7 -85 154.2  25.05 |
GENITOURINARY 1313 1247.3 1.05  199.7 3.46
CARDIOVASCULAR 1220 1395.5 .87  178.1  22.07
DIGESTIVE 1707 1657.2 1.03  257.4 1.50  °
TOTAL-DXS 10559  10381.9 1.02  1607.2 3.02 :
MAINE AREA § w Population = 55413 ”
DIAGNOSIS OBSERVED  EXPECTED RATIO ARATE CHISQUARE
ENDOCRINE 356 256. 0 1.39 65.6  39.03
NERVOUS—-SENSE 627 386.8 1.62  114.6  149.20
MALIGNANT NEOPL 455 423.5 1.07 85.1 2.34
SKIN-MUSCULOSKE 859 567. 4 1.51  156.5 149.84
INJURIES , ADVERS 1125 857.0 1.31  204.3  83.79
RESPTIRATORY 1580 993.1  1.59  287.0 346.84
GENITOURINARY 1091 1040.5 1.05  199.0 2.45
CARDIOVASCULAR 1341 1086. 3 1.23  251.5  59.74
DIGESTIVE .~ 1870 1365.1 1.37 =~ 342.3  186.75
TOTAL-DXS 11734 8667.7 1.35  2139.2 1084.71
MADNE AREA 6 - Dopulatien = 49877
DIAGNOSIS OBSERVED  EXPECTED RATIO ARATE  CHISQUARE
ENDOCRINE 189 239.2 .79 37.3  10.53
NERVOUS—-SENSE 301 357.4 .84 59.5 g.91
MALIGNANT NEOPL 406 406.8 1.00 79.0 .00
SKIN-MUSCULOSKE 408 520. 3 .78 81.1  24.25
INJURIES,ADVERS. 619 776. 3 .80  124.1  31.87
RESPIRATORY 615 911.3 .67 121.7  96.31
GENITOURINARY 907 955. 8. .95  180.1 2.49
CARDIOVASCULAR = 917 1041.2 .88 179.4  14.82
DIGESTIVE 1050 1263.5 .83  207.6  36.07
TOTAL~DXS 6735 7945. 4 .85  1339.5  184.39
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MAINE AREA 7 - Population = 34735

DIAGNOSIS OBSERVED EXPECTED RATIO ARATE CHISQUARE
ENDOCRINE 127 150. 3 .

NERVOUS—-SENSE 292 231.9 1.32 gg'g 1g'gg
MALIGNANT NEOPL 200 234.7 - .gs 67.5 5.12
SKIN-MUSCULOSKE 330 347.7 .95 08.1 -90
INJURIES , ADVERS 552 534.0 1.03 160.9 .60
CARDIOVASCULAR 622 600. 9 1.07 217.6 2.81
RESPIRATORY 501 604.3 .83 149.5  17.67
GENITOURINARY 647 £§38.1 1.01 192.4 12
DIGESTIVE 804 820. 3 .98 244.9 32
TOTAL-DXS 5340 5316.7 1.00  1587.1 10

MEINE AREA 8 -~ Population = 30991

DIAGNOSIS OBSERVED EXPECTED RATIO ‘ARATE CHISQUARE
ENDOCRINE 92 161.1 « 57 26.9 29.63
NERVOUS~SENSE 170 - 233.1 .73 51.5 17.1¢0
MALIGNANT NEOPL 279 285.9 .98 77.3 .17
SKIN-MUSCULOSKE 271 334.7 .81 .83.7 12.14
INJURIES,ADVERS 459 501.3 .82 142.5 3.57
RESPIRATORY 437 580.5 .75 135.8 35.45
 GENITOURINARY 490 617.0 .79 150.7 26.15
CARDIOVASCULAR 595 - 746.8 .80 162.3 30.87
DIGESTIVE 670 826.8 .81 202.5 29.74
TOTAL-DXS 4152 5162.8 .80 1270.8 197.92

MAINE AREA 9 -~ Population = 24468

DIAGNOSIS OBSERVED EXPECTED RATIO ARATE CHISQUARE
ENDOCRINE 141 113.5 1.24 58.6 6.68
NERVOUS-SENSE 202 171.6 1.18 83.2 5.39
MALIGNANT NEOPL 221 189.6 1.17 92.3 5.21
SKIN~-MUSCULOSKE 281 248.2 1.13 '117.1 4,34
INJURIES,ADVERS 481 373.8 1.29 200.3 30.75
RESPIRATORY © 654 440.4 1.48 267.9 103.64
GENITOURINARY 538 452.1 1.19 226.2 16.71
CARDIOVASCULAR 564 486.1 1.16 236.3 12.50
DIGESTIVE 783 . - 600.7 - 1.30 325.7 §5.35
TOTAL-~DXS 4523 3774.0 1.20 1893.9  148.67
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 MAINE AREA 10 - Population = 26102

DIAGNOSIS EXPECTE.‘L;}

_ooTmees ffffffff RATIO  ARATE  CHISQUARE
ENDOCRINE 154 112.7 37 .
 NERVOUS-SENSE 212 175.1 1151 g5 3¢
MALIGNANT NEOPL 152 177.5 .85 67.8 3.66
SKIN-MUSCULOSKE 338 258.2 1.31 135.4 24.69
INJURIES, ADVERS 392 394.1 ‘a9 154.9 "ol
CARDIOVASCULAR 583 451.0 1.29 26343 18.66
RESPIRATORY 558 © 458.0 1.22  216.7  .21.82
GENITOURINARY 460 471.1 .98 18s.3 5%
-gég§§TIVE 691 613.0 1.13 281.6  9.93
-DXs 4410 3931.0 l1.12 1772.8 58.36
. MAINE AREA 11 - Population = 25928 |
DIAGNOSIS OBSERVED EXPECTED = RATIO ARATE CHISQUARE
' ENDOCRINE 141 123.5 1.14 53.9 2.49
. NERVOUS-SENSE 228 186.1 1.22 86.6  9.44
MALIGNANT NEOPL 199 209.0 .95 75.4 .48
SKIN-MUSCULOSKE 361 267.0 1.35 139.8 33.086
INJURIES, ADVERS 437 401.1 1.09 .169.6  3.21
RESPIRATORY 656 476.1 1.38  248.5 67.94
GENITOURINARY 501 488.2 1.03 194.7 .34
, CARDIOVASCULAR 552 537.4 1.03 209.2 . 40
© DIGESTIVE 797 650.6 1.22 306.0 32.92
TOTAL-DXS 4876 4084. 4 1.19 1886.5 153,44
RHODE ISLAND AREA 1 - Population = 90762
DIAGNOSIS OBSERVED ~ EXPECTED RATIO ARATE  CHISQUARE
. ENDOCRINE 473 435.7 1.09 48.1 3.20
NERVOUS~-SENSE 560 591.6 .95 56.4 1.69
MALIGNANT NEOPL 757 780.9 .97 72.4 .73
SKIN-MUSCULOSKE 866 914.8 .95 93.0 2.6l
INJURIES, ADVERS 987 1108.0 .89 105.8 13.21
RESPIRATORY 1829 1283.5 1.42 192.0 231.84
GENITOURINARY 1685 1583.6 1.06 180.3 6.49
DIGESTIVE 2220 1978.6 1.12 230.1 29.44
© CARDIOVASCULAR 2146 2125.8 1.01 203.7 .19 ;
TOTAL-DXS 13346 12272.3 1.09 1404.2 93.93 !
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REODE ISLAND AREA 2 - Population = 76982

DIAGNOSIS

P e T i Tl AT

ENDOCRINE
NERVOUS-SENSE
MALIGNANT NEOPL
SKIN-MUSCULOSKE
INJURIES,ADVERS
RESPIRATORY
GENITOURINARY
DIGESTIVE
CARDIOVASCULAR
TOTAL-DXS

RHODE ISLAND AREA 3 - Population = 85302

DIAGNOSIS

e il o e e

ENDOCRINE
NERVOUS~SENSE
MALIGNANT NEOPL
SKIN-MUSCULOSKE
INJURIES,ADVERS
RESPIRATORY
GENITOURINARY
CARDIOVASCULAR
DIGESTIVE
TOTAL-DXS

RHODE ISLAND AREA 4 - populatio

DIAGNOSIS

o i —— DO - -

ENDOCRINE
NERVQUS-SENSE
MALIGNANT NEOPL
SKIN-MUSCULOSKE
INJURIES,ADVERS
RESPIRATORY
GENITOURINARY
CARDIOVASCULAR
'DIGESTIVE
TOTAL-DXS
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OBSERVED ,EXPBCTED RATIO ARATE CHISQUARE
447 .380.7 1.17 52.0 11.56
609 522.6 1.17 69.4 14.28 7
624 689.4 .81 67.6 6.21
877 775. 6 1.13 S ill.t 13.25

1183 963.4 1.23 145.8 50.06
1181 1142.0 1.03 139.3 1,33
1357 1343.2 1.01 171.2 .14
1802 1717.6 1.05 215.2 4.15
1822 1895.5 .96 194.0 2.85
11931 10650.6 1.12 1446.4 183.92

OB SERVED -EXPECTED RATIO ARATE CHISQUARE
334 365.4 .91 40.5 2.6%
802 487.3 1.03 6l.4 .44
581 606.4 .96 71.6 1.06
g81¢ 834.0 .98 86.4 .27

1037 987.3 1.05 124.7 2.50

1166 1104.5 1.06 142.2 3.43

1288 1436.2 . .90 152.0 15.28

1744 1617.6 1.08 217.6 9.88

1695 1705.2 - 99 203.9 .06

10678 10737.4 . 99 1284.1 .33
n = 569%9

OBSERVED EXPECTED RATIO ARATE CHISQUARE
251 2298.7 1.09 48.4 1.98
329 314.9 1.05 62.2 .63
267 349.2 1.05 718.5 .91
609 - £529.5 1.15 113.0 11.93
845 661.7 1.28 151.6 50.76
754 802.3 .94 126.6 2.91
1081 898.0 1.20 204.0 37.27
1087 943.6 1.15 232.5 21.79
1104 1093.7 1.91 207.1 .10
glel’ 6987.0 1.17 1508.2 197.26




RHODE ISLAND AREA 5 - Population = 75737

DIAGNOSIS OB SERVED EXPECTED RATIO ARATE CHISQUARE
ENDOCRINE ' 329 359.0 «.92 40.6 2.51
NERVOUS~-SENSE 382 477.1 .80 47.7 18.97
MALIGNANT NEOPL 657 641.8 1.02 76.5 .36
SKIN-MUSCULOSKE 742 775.6 .96 94.0 l1.46
INJURIES,ADVERS 842 919.9 .31 108.7 6.60
RESPIRATORY. 8l4 996.0 -82 110.1 33.26
GENITOURINARY 1300 1353.7 .56 162.8 2.13
DIGESTIVE 1419 1634.7 .87 178.1 28.47
CARDIOVASCULAR 1554 1739.3 .89 180.3 18.74
TOTAL-DXS 8928 10197.¢6 .88 1130.6 157.82

RHODE ISLAND AREA 6 - Population = 60394

DIAGNOSIS OBSERVED EXPECTED  RATIO ARATE CHISQUARE

ENDOCRINE 341 - '289.5 1.18 52.2 9.17
NERVQUS-SENSE 427 388.5 1.10 65.5 3.82
MALIGNANT NEOPL 574 518.9 1.11 82.7 5.84
SKIN-MUSCULOSKE 694 615.4 1.13 110.8 10.04
INJURIES,ADVERS 722 739.6 .98 115.9 .42
RESPIRATORY 753 823.8 .91 123.2 .09 _
GENITOURINARY 1060 1071.7 .99 167.6 .13 :
DIGESTIVE 1263 1315.5 .96 196.9 2.09 :
CARDIOVASCULAR 1447 1412.6 1.02 206.7 .84 A
TOTAL-DXS ‘8273 8193.4 1.01  1303.8 .77 -
REODE- ISLAND AREA 7 - Population - 64036 F

DIAGNOSIS OBSERVED EXPECTED  RATIO ARATE  CHISQUARE
ENDOCRINE 278 268.1 1.04 45.9 .37
NERVOUS-~SENSE 369 355.3 1.04 61.9 .53
‘MALIGNANT NEOPL 475 437.4 1.09 8l.2 3.24
SKIN-MUSCULOSKE 690 624.9 1.10 108.5 6.79
INJURIES,ADVERS 669 733.1 .91  108.4 5.61
RESPIRATORY 717 810.2 .88 119.2  10.72
GENITOURINARY 1114 1075.9 1.03 175.5 1.35

- CARDTOVASCULAR 1095 1159.5 .94 190.6 3.59
DIGESTIVE - 1269 1259.7 1.01 206.6 .07
TOTAL-DXS 7531 7957.4 .95  1222.0 22.85
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REODE “TSLAND AREA 8 - Population = 62599

DIAGNOSIS

ENDOCRINE
NERVOUS-SENSE
MALIGNANT NEOPL
SKIN-MUSCULOSKE
INJURIES, ADVERS
RESPIRATORY

. GENITOURINARY
CARDIOVASCULAR
DIGESTIVE
TOTAL-DXS

RHODE ISLAND AREA 9 - Population

DIAGNOSIS

i s St s P S

ENDOCRINE
NERVOUS~SENSE
MALIGNANT NEOPL
SKIN-MUSCULOSKE

INJURIES, ADVERS
RESPIRATORY
CARDIOVASCULAR
GENITOURINARY
DIGESTIVE
TOTAL-DXS

REODE TSLAND AREA 10-- Population =

DIAGNOSIS

ENDOCRINE
NERVOUS-~-SENSE
MALIGNANT NEOPL
SKIN-~-MUSCULOSKE
INJURIES,ADVERS
RESPIRATORY
GENITOURINARY
CARDIOVASCULAR
DIGESTIVE
TOTAL-DXS

OBSERVED -

EXPECTED

233 252.0
412 340.2
397 390.4
523 592.1
728 712.4
916 837.7
987 1008.4
1196 1037.9
1265 1200.6
7887 7625.5
= 53998

OBSERVED EXPECTED
197 203.5
322 271.9
246 287.0
358 499.9
622 623.2
654 701.7
863 769.8
864 857.5
1050 989.5
6363 6479.2

50000

OBSERVED EXPECTED
221 222.4
311 288.3
371 378.5
520 493.9
503 591.6
537 665.7
783 853, 3
944 1019.0
893 1028.8
5843 6461.2
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RATIO ARATE CHISQUARE
.92 41.0 C1.43
1.21 72.2 15.16
1.02 76.0 .11
.88 86.7 8.07
1.02 121.3 .34
1.09 147.3 7.32
.98 165.9 .45
1.15 232.6 24.09
1.05 216.1 3.456
1.03 1335.5 8.97

RATIO ARATE CHISQUARE
.97 42.9 .21
1.18 70.6 g.24
1.21 90.1 12.13
.72 70.3 40.30
1.00 118.5 .00
.93 125.6 3.24
1.12 226.3 11.29
1.01 170.8 .05
1.06 217.7 3.70
.98 1268.1 2.08

RATIO  ARATE CHISQUARE
.99 44.0 .01
1.04 2.1 .54
.98 73.3 «15
1.05 103.4 1.38
+85 101.0 13.27
.81 108.7 24.90
.92 155.5 5.79
.93 187.0 5.53
.87 178.0 17.83
.90 1167.7 58.14




“RHODE ISLAND AREA 1l - Population = 47694

258

?Efffofrs_ OBSERVED  EXPECTED RATIO ARATE CHISQUARE
ENDOCRINE 254 217.1 1.17 1.
NERVOUS—-SENSE 325 297.6 1.09 3s.1 > 55
MALIGNANT NEOPL 385 372.7 1.03 77.2 .41
SKIN-MUSCULOSKE 571 465.5 1.23 120.5 23.89
INJURIES, ADVERS 803 570.8 1.41 167.0 94,42
RESPIRATORY 1004 684.8 1.47 197.5  148.77
GENITOQURINARY 1120 798.3 1.40 237.8  129.s0
DIGESTIVE 1343 999.2 1.34 275.7  118.31
CARDIOVASCULAR 1183, 1010.7 1.17 236.2 29.38
TOTAL-DXS 8286 6235.9 1.33 1715.7 673.99
" VERMONT AREA 1 - Population = 111107
DIAGNOSIS OBSERVED EXPECTED RATIO ARATE CHISQUARE
TOTAL~DXS 14517 16962.1 .86  1385.2  352.47
ENDOCRINE 345 523.6 .66 34.5 60.94
NERVOUS-SENSE 1041 994.1 1.05 99.6  2.21
RESPIRATORY 1242 1766.6 .70 119.9  155.81
GENITOURINARY 1438 1757.8 .82 137.7 58.20
SKIN-MUSCULOSKE 1138 1241.1 .92 108.2 8.57
INJURIES ,ADVERS 1617 1851.4 .87 149.7 29.47
© MALIGNANT NEOPL 615 725.0 .85 66.2 16.69
' CARDIOVASCULAR 1859 2009.7 .93 205.2 11.30
DIGESTIVE 2322 2654.2 .87 224.8 41.58
VERMONT AREAR 2 - Population = 53337
DIAGNOSIS OBSERVED  EXPECTED RATIO ARATE CHISQUARE
TOTAL-DXS 9152 8669. 3 1.06 1703.1 26.87
ENDCCRINE 289 281.8 1.03 53.1 .18
NERVOUS-SENSE 563 512.5 1.10 104.4 4.98
RESPIRATORY 1018 920.2 1.11 187.9 10.39
GENITOURINARY 1052\ 901.1 1.17 195.6 25.26
SKIN-MUSCULOSKE 571 632.0 .90 106.4 5.89
INJURIES,ADVERS 896 916.86 .98 167.7 .46
MALIGNANT NEOPL 417 424.2 .98 75.7 .12
CA-DIOVASCULAR 1331 1192.8 1.12 241.9 16.01
DIGESTIVE 1442 1382.7 1.04 267.4 2.54




VERMONT-AREA 3 - Population = 52262

DIAGNOSIS OBSERVED EXPECTED RATIO ARATE  CHISQUARE
TOTAL-DXS 5472 8674.5 1.0 .
ENDOCRINE 285 285.1 1 o0 1vgi:g 73'3%
NERVOUS-SENSE 597 508.4 1.17 111.5  15.45
RESPIRATORY 1055 912.1 1.16  197.0  22.40
GENITOURINARY 888 903.8 .98 165.3 .28
SKIN-MUSCULOSKE 716 633.2 1.13 133.2  10.84
INJURIES, ADVERS 1062 913.2 1.16  199.5  24.25
MALIGNANT NEOPL 427 435.3 .08 76.5 16
CARDIOVASCULAR 1388 1221.2 1.1z 243.8  17.31
DIGESTIVE 1448 1386.7 1.04  268.3 2.71

VERMONT AREA 4 - Population = 34124

DIAGNGCSIS OBSERVED EXPECTED RATIO ARATE CHISQUARE
ENDOCRINE 217 174.1 1.25 65.1 - 10.59
MALIGNANT NEOPL 250 255.1 .98 76.2 .10
NERVOUS-SENSE 292 325.7 .90 85.3 3.49
SKIN~-MUSCULOSKE 424 391.5 1.08 127.8 . 2.69
GENITOURINARY 573 554.9 1.03 173.6 .59
INJURIES,ADVERS 668 577.5 1.18 198.5 14.17
RESPIRATORY 660 584.6 1.13 192.6 8.72
CARDIOVASCULAR 798 715.4 1.11 244.4 9.54
DIGESTIVE 974 857.6 1.14 292.1 15.79
TOTAL-DXS 5977 §394.7 1.11 1791.7 62.85

VERMONT. AREA 5 - Population = 24370

DIAGNQOSIS OBSERVED EXPECTED RATIO ARATE CHISQUARE
ENDOCRINE 150 140.5 1.07 85.7 .64
MALIGNANT NECPL 211 220.4 .96 74.4 .40
NERVOUS-SENSE 259 247.1 1.05 99.7 .58
SKIN-MUSCULOSKE 371 305.4 1.22 143.4 14.08
INJURIES,ADVERS 450 436.1 1.03 177.1 .44
GENITOURINARY 403 438.1 .92 154.7 2.81
RESPLRATORY 547 447.6 1.22 208.5 22.08
CARDICVASCULAR 587 630.2 .95 207.5 1.75
DIGESTIVE 679 676.9 1.00 258.0 .0l
TOTAL-DXS 4450 4211.9 1.06 1708.86 13.46




VERMONT AREA 6 - Population = 21704

DIAGNOSIS OBSERVED EXPECTED RATIO ARATE CHISQUARE
ENDOCRINE igs 117.8 1.58 82.4 39.44
MALIGNANT NEOPL 211 180.71 1.17 91.1 5.32
NERVOUS~SENSE 157 211.7 .74 - 70.86 14.132
SKIN-MUSCULOSKE 247 262.1 .94 111.2 .87
GENITOURINARY 403 374.5 1.08 180.9 2.17
INJURIES,ADVERS 382 376.6 1.01 174.1 .08
RESPIRATORY 394 381l.6 1.03 176.2 .40
CARDIOVASCULAR 503 508.7 .99 216.6 .06
DIGESTIVE . 701 - 575.2 1.22 313.4 27.49
TOTAL-DXS 3875 3595.3 1.08 1743.0 21.76

VERMONT AREA 7 = Population = 21270

DIAGNOSIS OBSERVED EXPECTED RATIOQ ARATE CHISQUARE
ENDOCRINE 110 116.7 .94 49.2 .39
MALIGNANT NEOPL 180 179.¢6 1.00 78.0 .00
NERVQUS-SENSE 159 207.7 .77 72.8 11.42
SKIN-MUSCULOSKE 296 259.1 1.14 134.8 5.25
GENITOURINARY 349 370.6 - 94 158.4 1.25
INJURIES,ADVERS 441 371.2 1.19 203.9 13.12
RESPIRATORY 554 373.6 1.48 253.0 87.11
CARDIOVASCULAR 490 50%.0 - 9€ 210.9 .71
DIGESTIVE 668 568.2 1.18 302.3 17.54
TOTAL-DXS B 3812 3547.4 l1.08 1737.8 19.74

VERMONT AREA 8 - Population = 16432

DIAGNOSIS OBSERVED EXPECTED RATIO ARATE CHISQUARE
ENDOCRINE 108 93.3 1.16 60.4 2.31
MALIGNANT NEOPL 144 145.4 .99 77.0 .01
NERVOUS-~-SENSE 112 163.9 .68 £5.0 16.43
SKIN-MUSCULCSKE 188 204.2 .92 108.7 1.29
INJURIES,ADVERS 272 292.2 .93 159.8 1.39
GENITOURINARY 356 293.¢ 1.22 204.3 13.53
RESPIRATORY 262 296.9 .88 150.6 4.10
CARDIOVASCULAR 352 416.9 .84 185.0 10.09
DIGESTIVE 394 451.1 .87 224.6 7.24
TOTAL~DXS 2635 2815.9 .94 i513.3 11.62
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VERMONT AREA 9 - Population = 16531

DIAGNOSIS OBSERVED EXPECTED RATIO ARATE  CHISQUARE
ENDOCRINE 117 94.2 1.24 64.8 5.51

MALIGNANT NEOPL 195 149.4 1.31 101.5 13.94
NERVOUS-SENSE 166 163.3 1.02 96.7 .05
SKIN-MUSCULOSKE 241 210.0 1.15 135.5 4.59
INJURIES,ADVERS 270 290.2 .93 159.7 1,40
RESPIRATORY 330 293.4 1.13 191.9 4.55 ,
GENITOURINARY 419 301.2 1.39 233.9 46.10 ]
CARDIOVASCULAR 486 421.3 1.15 252.7 9.94 i
DIGESTIVE 467 457.4 1.02 262.5 .20 :
TOTAL-DXS 3216 2826.3 1.14  1840.1 53.74 . ]

VERMONT AREA 10 - Population = 12913

DIAGNOSIS OBSERVED EXPECTED RATIO ARATE CHISQUARE
ENDOCRINE 83 §9.9 1.18 62.0 2.46 |
MALIGNANT NECPL 148 106.3 1.39 108.2 16.32 |
NERVOUS-SENSE. 13% 126.6 l1.10 104.5° 1.22 |
SRIN-MUSCULOSKE 188 154.7 l1.22 143.4 7.17 i
GENITOURINARY 312 220.8 1.41 237.6 37.65 ;
INJURIES,ADVERS _ 278 223.8 1.24 213.3 13.15 *
RESPIRATCORY 304 228.7 1.33 226.8 24.81
CARDIOVASCULAR 348 300.7 1.16 253.5 7.44

DIGESTIVE 404 340.9 1.19 304.8 11.69

TOTAL-DXS 2617 2132.1% 1.22 1885.0 110.30
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