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Using discharge abstracts from Michigan hospitals, we divided the state
into hospital use communities with measured populations. We con-
structed population-based rates measuring use, cost, and some aspects of
quality. The results cover 54 communities comprising 90 percent of the
Michigan population and ranging in size from Detroit (population
600,000) to very small (population < 25,000) communities. Age-adjusted
patient days per 1,000 population, length of stay, cost per person per year,
hospitalization rates for surgery, trauma and vascular disease, and child-
birth problems show large variations, generally ranging from 2 to 1. High
values usually are positively associated with each other and with popula-
tion size. Patient days per 1,000 (mean 1,114, range 600-1,700) and cost per
person (mean $223, range $110-$290) are distributed such that almost 75
percent of communities are below the mean. We believe this information
will be useful to community hospital trustees, physicians, and
administrators.
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INTRODUCTION

Population-based measures of hospital use are known to vary widely
under different circumstances of geography and medical care delivery.
Unexplained variations in patient days per 1,000 population, length of
stay, and per capita cost have been detected at regional levels [1], state
levels [2], between Blue Cross plans [3], and between conventional and
HMO organizations [4,5]. Few efforts have been made to pursue these
variations at smaller geographical levels. The principal prior work by
Wennbergand Gittelsohn shows major variations, generally ratios of 2 to
1 between high and low, in these measures for communities in Vermont
[6] and Maine [7]. Other work, dealing mostly with surgical incidence,
shows similar variations among ostensibly similar small areas [8-10].

This article presents the first comprehensive report on community
hospital services for a major industrial state. It provides measures of use
and cost and some indicators of quality, broadly defined. Values are
reported for data from the first six months of 1978, on 54 Michigan
communities with a combined population of 8,000,000; these data cover
90 percent of Michigan's lower peninsula. The communities include
Detroit and several adjacent suburban areas, all other places with popula-
tions over 100,000 with the exception of Lansing, and 27 smaller rural
communities in the lower peninsula. Many hospitals in the upper
peninsula, a large land area with less than 400,000 people, declined to
participate in the study. Generally, the measures show even larger
variation than previously reported; there is wide diversity within regions
of the state and a tendency for larger cities to have higher rates of use and
cost.

THE COMMUNITY HOSPITAL

PERFORMANCE MEASURES PROJECT

For decades, community hospital decision-makers operated in an environ-
ment of seemingly unlimited financial support and apparent public
enthusiasm for expansion and modernization. In recent years, however,
concern has developed over the effects of this growth, particularly with
regard to costs and the increasing burden on taxpayers. Containing costs
is by no means a simple matter,. for serious questions arise regarding.
access, quality, and employee compensation. The planning and operating
environment has changed dramatically, necessitating reconsideration of
hospital goals and mechanisms for evaluating hospital performance. To
meet these changing responsibilities, hospital decision-makers require
information on such fundamental matters as the nature of the community
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they serve, how much care the community uses, how much the care costs,
and the quality of the care.

The Community Hospital Performance Measures Projectl is an effort
to provide decision-makers in each Michigan community with a few
uniform well-understood measures that describe the use, cost, and quality
of hospital care. The measures are based on the community served; they
are expressed in per-person terms because this permits easy comparison
between communities and because cost and use per person are related to
larger economic units at the state and national level. The measures are
analogous to standard financial reports, balance sheets, and income
statements and thus may be used as guides to current conditions and
trends when making decisions that will affect the future directions of a
community.

Given information on their own and comparable communities, local
decision-makers can set explicit goals for the direction and magnitude of
changes. A decision-maker might, for instance, reasonably infer that
increases in cost and use influence the community's ability to compete in
nonhealth sectors, through the impact of insurance premiums on produc-
tion costs. Decreases in health care costs may reduce local employment in
health care and impair patient satisfaction, physician recruitment, or
quality of care [11]. The quality indicators can serve as guides both to
problems and opportunities.2

DATA SOURCES

The Michigan measures were compiled from six sources: the most recent
Minor Civil Division population estimates were taken from Series P25 of
the U.S. Bureau of the Census [13]; age estimates were taken from the
Michigan Department of Management and Budget [14]; and more current
county population estimates were taken from Series P26 [15]. (Local
estimates by the Southeast Michigan Council of Governments were used
within the seven-county area around Detroit, but the total was adjusted to
equal Series P26.) Patient care abstracts for each hospital discharge were
obtained through a statewide program known as the Patient Origin and
Hospital Use Study, which is processed by the Commission on Profes-
sional and Hospital Activities [16]. Cost reports, submitted routinely by
hospitals to Blue Cross and Blue Shield of Michigan, were used for cost
data. All sources of information currently exist; thus, no additional data
were required from hospitals. Certain quality indicators were supple-
mented from Vital Statistics files [17].

HOSPITAL SERVICE COMMUNITIES

The notion of a community hospital suggests that there is a service



138 Health Services Research 16.2 (Summer 1981)

population. Using the population and patient origin data, we define, for
each hospital in the state, a service population reflecting the actual
choices made by individuals, following the method outlined by Griffith
[18]:

If discharge abstracts are collected covering all patients of all hospitals
over a large geographic area ... and if each abstract contains a code identify-
ing the patient's residence in terms of a small geographic area, it is possible
to identify quite precisely both the amount of hospital use in each small
area and the preference of users for specific hospitals. The most common
small geographic area is the postal zip code area. The hospital preferences of
small area residents are called "Relevance Indexes" (R.I.) and are mathe-
matically defined as follows:

Discharges from
Hosp. A.

R.I. for Hosp. A. - Discharges from
all hospitals

There is a relevance index for each hospital used by residents of each small
area. The sum of all the numerators (Hosp. A, B.. . ) is "Discharges from
all hospitals" for the small area in question. The sum of all R.I.s for a given
small area is 1.0.

In actual tests, most hospitals serve several zip codes and most zip code
populations use several hospitals. The service community for each hospital
can be defined in terms of the Relevance Indexes for all the zip code areas it
serves. The service population of a specific hospital can be numerically
estimated by multiplying the population of each zip code by its relevance
index and summing over all, or all the important, zip codes served. A
hypothetical "Hospital A" might have the following service population:

Zip Zip Contribution to Service
Code Area R.I. Population

Number Population (Hosp. A) (Col. 2) X (Col. 3)

1* 30,000 0.7 s21,000
2 10,000 0.6 6,000
3 7,000 0.4 2,800
4 20,000 0.2 4,000

All other (very large) (neg) (neg)
Service population 33,800

Hospital A is located in zip code 1.

Note: the relevance indexes of Hospital A do not sum to 1.0 (or any other
predictable number), and the percentage of Hospital A's discharges who
come from an area is called the Commitment Index. It has little predictable
connection with the R.I. and should not be confused with it.

In many parts of Michigan, two or more hospitals are important to a
geographically-related group of small areas; that is, their service popula-
tions 'overlap extensively. In such cases, service populations are combined
and performance measures are reported for the group of hospitals sharing
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responsibility for a common population. These groupings of hospitals
are referred to as "clusters." We identified the clusters by means of a
computer algorithm that detected overlapping service areas and combined
them. The output of the algorithm, which often included alternative
possibilities for combination, was reviewed by specially designated com-
mittees composed of hospital administrators and HSA staff for each of the
seven HSAs in the lower peninsula [19].

CALCULATION PROCEDURES

AREA POPULATIONS

It is necessary to have population estimates for zip code areas because
discharge data are coded by zip codes. We translated Minor Civil Division
(MCD) population estimates for each of four age categories (0-14, 15-44,
45-64, and 65+) into zip code areas using computerized estimates of
geographic boundaries. To allocate population from the MCD to the zip
code, we used the ratio of the area of intersection of a zip code with an
MCD to the inhabited area of the MCD [20]. (Large forests, parklands, and
lakes were excluded from the area calculations.)

SERVICE COMMUNITIES

The principal problem in calculating population-based measures for
monitoring, control, and planning purposes lies in attributing popula-
tions to institutions under circumstances of customer and/or physician
choice. It has long been known that there is a tendency for people to select
a nearby hospital for care [21], but that tendency is neither overwhelming
nor uniform [22,23]. Thus it is important to estimate service populations
empirically, rather than arbitrarily. The usual measure relies upon
market penetration or a fraction of the total admissions from a given
small geographic area to the hospital(s) under study [22-32]. This statistic
requires a massive data collection effort, because significant numbers of
people travel long distances for care, and the omission of a source will
distort the resulting calculations. (Any arbitrary stopping point to data
collection creates some distortion, particularly for nearby communities.
Heavy traffic out of the area under study is likely .to be disabling.)

Once the mechanical problem of data collection is solved, a second
knotty issue emerges. How should the boundary of the community be
determined? In the town or city where a hospital is located, the market
penetration is usually over 75 percent, and for well-equipped specialty
centers it can exceed 95 percent. But in some metropolitan areas where
there are numerous hospitalization opportunities, market penetration can
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go below 60 percent even within the immediate area. The further the
geographic area is from a hospital, the lower the market penetration, but
the rates of decay differ with geography. Arbitrary solutions-for ex-
ample, the city or the county-hide a great deal of disparity in the actual
number of people served by local institutions.

Two basic solutions to this problem have previously been attempted.
Lembcke [33] used all of the population where the market penetration is
50 percent or more (the equal likelihood method). Wennberg [34] appears
to have used a rule assigning each small area to the hospital(s) having a
plurality (the plurality method). Our solution is to use a weighted
population sum, the product of the small area population and the market
penetration of the hospital(s) taken over a set of small areas where market
penetration is significant (the product moment method).

Unlike the Lembcke and Wennberg approaches, the product moment
approach has no arbitrary cutoff point. All the relevance indexes,
anywhere in the state, are multiplied by the population of each small area
and summed. We performed the product moment calculation at five levels
of market share: 50 percent, 25 percent, 12.5 percent, 6.25 percent, and any
market penetration. These -levels yielded different use rates (as described
below). Study of the rates at each level shows that the variance in rates is
largest at the 50 percent level, and that substantial averaging occurs
among the clusters at the zero, or total service population, level. The
change in rates is more pronounced when moving from the 50 to the 25
percent level, and from the 6.25 percent to the zero level. However, some
communities have very small populations at the 50 percent level, and the
accuracy of the population estimate deteriorates as the population
becomes smaller. As a result of these considerations, we selected service
areas defined at the 12.5 percent level for all use-related measures [35,36].

Use of a market penetration level of 12.5 percent and higher for
summing ameliorates the weaknesses of the product moment approach by
limiting the overlap. Since medical referrals are usually less than 5
percent of hospitalizations, this has the effect of removing remote referrals
to large referral communities. It does not, however, replace the patients
referred from smaller communities. Work is underway to study the impact
of the product moment and equal likelihood methods on rates for
Michigan communities. In the meantime, considerable caution is
desirable.

In reporting the results of our calculations to Michigan commu-
nities, our two major precautions are the 12.5 percent limit and the use of
comparison groups of similar-sized communities. Reports are prepared
for each community in the state, and data bases are prepared for statistical
investigation.
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RESULTS

USE MEASURES

Three key measures are reported here: patient days, discharges (both
excluding obstetrics patients and adjusted for age [37]), and a ratio
indicating actual average length of stay as a proportion of expected
average length of stay.

Patient Day Rate

The effect of age adjustment on patient day rates is significant, with 24
percent of the communities experiencing a shift of greater than 10 percent
from the unadjusted rate. Adjustments of this magnitude raise serious
questions about the usefulness of crude data.

Figure 1 portrays the distribution of the age-adjusted day rate for 54
communities. The range is greater than 2.5 to 1, with a median of 978, an
unweighted mean of 1,027, and a population-weighted mean of 1,144
patient days per 1,000 population. From these statistics, it can be inferred
that the distribution is skewed toward high use, with an association of use
and community size. Large ranges (nearly 2 to 1) exist among commu-
nities of similar sizes and referral rates.

Discharge Rate

Figure 2 displays the discharge rates. The range is just under 2 to 1, with a
median of 141, an unweighted mean of 143, and a population-weighted
mean of 138 discharges per 1,000 population. The distribution is not
skewed, and there is no apparent association of discharge rate with
community size. There are large ranges among similar communities.

Length of Stay

Variations in the actual lengths of stay observed in communities reflect
both differences in the use of hospital days in medical treatment and
differences in the kinds of patients treated in the community. Community
case-mix and the average length of stay expected for treatment vary with
the range of services available. We calculated state average lengths of stay
for CPHA's case-mix categories3 [38]; the resulting expected lengths of
stay indicate what would be observed if the community's patients were
treated like the average of all similar patients in Michigan.

Community-specific expected lengths of stay indicate the relative
effect of the community's patient mix on length of stay. Ten of the 43
communities for which data are reported have an expected length of stay



Figure 1. Age-Adjusted Patient Day Rate: 54 Clusters
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Figure 2. Age-Adjusted Discharge Rate: 54 Clusters
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Figure 3. Length-of-Stay Ratios: 43 Clusters

10

co

0
U)_
.0

E
z

State Mean

0 Le
CC) CDLOL OLO_o- o% co o o o _: - r-

6R6t66o 6 w-A a e

Ratio of Actual Stay to Expected Stay

Proportion less than state mean: 77%

varying more than 10 percent from the state mean. This finding indicates
a substantial impact of case-mix variation upon crude length of stay. It
supports the conclusion that crude use data can be misleading when
communities are compared.

When actual length of stay is divided by expected length of stay, a
productivity indicator related to efficiency of hospital stay is created. It is
referred to as length-of-stay ratio (Fig. 3). Hospitals with values above 1.0
keep similar patients longer than the state average. The range of
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performance is 0.7 to 1.15, or 1.6/1; the distribution has a weighted mean
of 1.0. Although this measure is not population-based, and is therefore
free of the population definition arguments, the distribution of com-
munity values is modestly skewed. There appears to be a strong associa-
tion of community size with high length-of-stay ratio.

COST MEASURE

The cost question of greatest social importance is the annual per capita
cost, analogous to the insurance premium or tax burden. For inpatient
hospital care, this can be estimated by calculating the total inpatient cost
of hospital operation in the community, divided by the total (as opposed
to the 12.5 percent level) population served. The substantial impact of age
on use suggests the desirability of age-adjusted hospital cost measures. We
did this by multiplying the crude inpatient cost by the ratio of adjusted to
crude patient-day rates.4 Because the 12.5 percent correction is not
available (it would require a patient-specific file of costs or charges), the
measure is particularly susceptible to error. It is of interest, however, to
compare ostensibly similar cities and discover differences of $100 per
person per year. Figure 4 displays the results for the 38 communities that
have released complete cost data. The range of values is 2.8 to 1, with a
median of $170, an unweighted mean of $183, and a population-weighted
mean of $223. The distribution is skewed to the right, with a strong
association of community size with cost. It is notable that the missing
cases (22 communities overall) include the three communities with
medical schools and the highest tertiary services, and therefore, presum-
ably, high costs. The data reported can be taken as reflecting primarily
nontertiary care. Ranges in excess of 2 to 1 have been detected in
communities of similar size.

QUALITY INDICATORS

The Project deliberately sought a broad definition of quality, akin to the
economists' "taste," or Donabedian's [39] concepts of quality. Also, the
measures had to be available from the existing data set. What emerged are
measures that mostly stress reasons for hospitalization. They are intended
to raise broad issues of health status and health maintenance; in this sense
they may be said to indicate "quality." Although the hospital itself, as
traditionally defined, has only partial control over these reasons for
hospitalization, hospital trustees, physicians, and administrators have
opportunities to influence them through their community leadership.
The measures also appear consistent with the project goal of assisting
management in decision-making. Decisions about cost and use will
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Figure 4. Age-Adjusted Inpatient Cosw: 38 Clusters
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become more valid if they include available information about the nature
of hospital use.

We convened a statewide panel of physicians which reviewed the
literature on potentially useful indicators available from patient abstract
data. The indicators the panel selected are not comprehensive or defini-
tive; only diagnoses or conditions that could be obtained from the
discharge data base are included [40]. An effort was made to identify
indicators that are relatively free of coding errors and that occur with high
frequency. A criterion for acceptance was that the indicator be amenable
to change in some reasonable manner. It was understood, however, that
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the method used to make changes need not be proved, and that it might go
substantially beyond the hospital walls. (Trauma admission among the
aged and teenage pregnancy rates provide two interesting examples.)

The quality indicators should help community decision-makers to
(1) provide assurance to local communities that important patient-care
needs are met; (2) identify diagnoses or conditions where potential
improvement in performance may be possible after further local investi-
gation; and (3) monitor changes that may follow changes in the delivery
of medical care (e.g., addition or deletion of hospital beds, medical
personnel, medical care programs) or in the per capita use or cost of
hospital care.

The indicators are reported for 37 communities providing complete
data and 6 communities providing at least 95 percent complete data.
Obstetrics data were obtained from the Office of Vital and Health
Statistics, Michigan Department of Public Health, and cover all com-
munities in the study.

The indicators can be classified into four groups: surgical, medical,
trauma, and obstetric-perinatal. Table 1 displays descriptive information
for the indicators. Almost all of these measures show wide variation
between communities. Most of these variations are associated with the size
of the community; larger communities tend to have higher rates. The
residual variation within communities of comparable size remains large,
however, suggesting that there are local causes of variation that com-
munities may wish to investigate and/or change. There are reasonable
methods for changing each of the measures, although many of the
methods may require actions beyond the walls of the traditional hospital.
Two of the measures, selected surgical procedures and vascular disease,
illustrate these points.

Selected Surgical Procedures

We selected nine surgical procedures for separate reporting. (Two,
laminectomies and knee resections, proved unreliable as individual
indicators.) The panel felt that since these procedures are almost exclus-
ively performed in hospitals, there would be little distortion of rates due
to outpatient surgical treatment. Also, previous studies indicated that
there is substantial physicial-patient discretion over whether or not the
procedure should be performed; as a result, differing views or styles of
medicine would yield different rates.

The aggregated age-adjusted rate of the nine procedures shows an
exceptionally high range (over 3 to 1) in Table 1. The measure is not
associated with population size; there is variation between communities
of comparable size. The specific age-adjusted rates of each of the nine
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surgical procedures also show high ranges. Since some of these pro-
cedures-especially prostatectomy, excision of knee cartilage, and
laminectomy-are rarely performed in smaller rural hospitals, we re-
viewed the range with communities of less than 25,000 excluded. Even
with this exclusion, for each of the 9 procedures, the high community
exceeds the median community by a factor of about 2 or more.

A community that wishes to lower its surgical incidence rates has a
variety of mechanisms open to it. It can ask its surgeons for written
criteria for specific surgery, and for medical audits [41,42]. It can direct
recruitment efforts away from surgeons, restrict surgical privileges, imple-
ment second-opinion programs, and use various techniques to educate
patients about nonsurgical alternatives. A community that wishes to raise
its surgical rates (and some small communities do) probably needs only to
recruit surgeons. (The question of the "right" rate is fascinating but too
complex to discuss here. As with most such value issues, the data report
actual; the community must identify desirable.)

Vascular Disease

Vascular disease includes ischemic heart disease, cerebrovascular disease,
and hypertension. The measure reported is all vascular disease among
hospitalized patients over 45 years of age.5 Since vascular disease is less
common among younger persons, the age specificity should improve the
sensitivity of the measure. For all vascular diseases (Fig. 5), the range
among communities varies from a high of 546 hospital discharges per
10,000 population to a low of 165 per 10,000, more than a threefold
difference. The high is almost twice the median rate of 292.

Vascular disease rates may be affected by educational and treatment
programs dealing with smoking, obesity, and physical fitness. Presum-
ably, any community with high rates, and perhaps any community at all,
would wish to investigate the possibility of eliminating hospitalization by
prevention. Hypertension control appears particularly promising in this
regard. Utilization review procedures may also be useful. Home care and
office care can be improved. While these approaches go well beyond
conventional definitions of hospital management, the decision-makers in
local communities have considerable influence and can bring other
community systems, such as schools and the workplace, into educational
programs,

ASSOCIATIONS

Table 2 is a rank correlation matrix using Spearman's Rho. Correlations
appear for the 43 communities that have complete data for quality
variables. The measures studied are service population, age-adjusted
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Table 2. Simple Rank Order Correlations for Key Measures of
Michigan Hospital Services (N = 43 communities)

1 2, 3 4 5 6 7
Patient Inpatient Surgical Length-

Variable Service Discharges Days Cost Discharges Case-Mix of-Stay
Number Population /Pop. /Pop. /Pop. /Pop. Index Ratio

sp 1 1.0 - - 0.62 0.68 - 0.62
DSRT 2 1.0 0.63 - - 0.53 -
PDRT 3 1.0 0.55 0.46 - 0.55
IPCST 4 1.0 0.61 - 0.50
SDSRT 5 1.0 - 0.40
LOSINDEX 6 1.0 -
LOSRATIO 7 1.0

Spearman rank correlation; all measures except service population are age adjusted; case-mix
index is ratio of expected length of stay to state mean, using CPHA length-of-stay adjustment
algorithm for age, diagnosis, surgery, and complication; length-of-stay ratio is ratio of actual
LOS to case-mix-expected LOS.

-not significant at p < 0.05; Rhoo005 = 0.35, Rho0o01 = 0.46.

nonobstetric discharge rate and patient day rate, the length-of-stay index
(indicates case-mix complexity) and length-of-stay ratio (indicates length-
of-stay efficiency as compared with the state average), the age-adjusted
rate for all surgeries, and the age-adjusted per capita inpatient costs.

As the weaknesses of the population measure would predict, several
key variables are associated with size of population. Michigan's larger
cities have higher costs and higher surgical discharge rates. They do not,
on balance, treat longer-stay cases (Rho = 0.04) as measured by the state
case-mix standard, but they do keep the same cases longer. The cost
finding is predictable: labor costs are higher in the cities, and fewer small
places have completely equipped secondary referral hospitals. At least
part of the association of surgical rate with size is attributable to referrals
that do not count in the small hospitals' indicators.

Not unexpectedly, high costs per capita are associated with high
surgical rates and longer than average case-mix-adjusted lengths of stay
(length-of-stay ratios greater than 1.0). The last two indicators are
associated with each other as well. It appears that a number of commu-
nities could launch a successful attack on costs via length of stay and rate
of surgery.

We performed a two-way analysis of variance for selected key
variables using as independent variables HSA location and POPSTRATA
(a categorical variable with the following categories: Detroit and immedi-
ate suburbs; large cities with population greater than 100,000; small cities
with population less than 100,000 but greater than 25,000; and rural areas
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with population less than 25,000). After we discounted population
differences, we found HSA location to be of little or no predictive
significance.

DISCUSSION

Our findings provide a rich opportunity for further analysis. The Project
will undertake studies of specialized populations, in particular the
Medicare age group and the portions of the population insured by
Medicaid and Blue Cross. We will study a number of demographic
variables (race, income, rural residence, mortality, etc.) to determine their
impact upon the major measures. In addition to analytic activities, we are
visiting each of the Michigan communities to acquaint local decision-
makers (hospital trustees, medical staff, and administrators) with the
situation in their community and to suggest ways in which the measures
can be used for hospital operating decisions. We believe that such
feedback will lead to operational changes. On the whole, the findings
suggest a number of complex factors affecting the measures. It is likely
that changes will be related to factors well beyond the traditional scope of
hospital management control.

Several conclusions are supported by the initial data. One of the most
important of these is that age adjustment is necessary to permit reliable
comparisons between communities. (This is obvious, but it is frequently
overlooked in planning and policy discussions. The very strong depen-
dence of hospital use upon age makes it unwise to compare crude rates.)
Clearly it would be desirable to have finer categories of ages. Because of
the small numbers of the very young and very old, it is not possible to
estimate these populations reliably. Thus further improvement must
await the results of the 1980 census.

The distributions of cost and patient day rates are notably skewed to
the right. This effect is attributable only in part to the fact that smaller
communities are more numerous and tend to have lower values because of
estimation problems. About three-quarters of the communities in Michi-
gan fall below the means. This finding has significant policy implica-
tions: policies for planning and cost control based upon state averages can
be predicted to have a widely varying impact on communities of different
sizes.

The ranges of hospital services on key measures are in line with
previous reports, but are generally larger than the Wennberg-Gittelsohn
findings. This may be attributable to the greater diversity of the Michigan
population compared with Maine and Vermont. Michigan has one large
conurbation around Detroit, generally defined as coincident with HSA
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1-seven counties with a population of 4,800,000. Michigan also has
many more cities in the large urgan category and the large rural category.
At the time of collection of the Wennberg data, only one city in Maine or
Vermont had more than 50,000 people.

Population size is an important predictor of hospital use. This may
mask estimation problems and a variety of socio-economic factors related
to community size. For the adjusted patient day rate, small rural com-
munities are disproportionately in the lowest quartile, and cities over
100,000 are disproportionately in the highest quartile. Preliminary studies
of geographic measures indicate that this tendency persists, although in
diminished form. However, it is noteworthy that large ranges occur even
within population groups. The contribution of small rural communities
is in total quite small; these communities account for less than five
percent of the total population reported.

Region, on the other hand, is a poor predictor of community hospital
use. The lower peninsula of Michigan is divided into seven HSA regions,
which to a large extent parallel the historic groupings of hospitals and
counties that existed in Michigan more than 20 years ago [44]. In spite of
this fact, interregional differences are not great, and appear to be partially
explicable on the basis of variation in population size. After controlling
for size, there are no significant regional differences between the major
measures. The regions also have a history of economic differentiation.
HSAs 1, 5, and 6 are heavily within the orbit of the auto economy. Large
segments of their populations are insured by Blue Cross and Blue Shield,
and the prevailing contracts in these areas resemble those of the auto
workers. Nonetheless, there is almost as much variation in hospital use
within these regions as there is between them and the balance of the state.
It appears unlikely that a simple geographic variable can explain major
portions of this variance. Study of the detailed data indicates that large
differences exist between ostensibly similar communities. During a 150-
mile drive along one of the major highways, one would pass, in order,
communities with the following patient day rates per 1,000 population:
900, 1,000, 1,300, 1,400, 900, and 900. Five of these six communities are
large cities. Twice in the trip, a 30-mile drive would bring more than a 20
percent change in tie use rate.

There is, in general, a positive association between the measures.
That is, a community found to be high on any one of the measures tends
to be high on most of the measures. These association generally have
correlation coefficients (Rho) on the order of 0.3 or less. Only the largest
exceed 0.6. While statistically significant, most explain only modest
portions of the variance in hospital use. One would assume that some
fraction of the variance is attributable to differences in morbidity among
the communities. Empirical data on morbidity are, unfortunately, diffi-
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cult to obtain. Available household surveys of activity limitation are not
reliable at the community level. Reportable diseases other than carcinoma
are mostly communicable diseases treated outside the hospital.

Mortality data are one possible proxy for morbidity. Measures of
standardized mortality, infant mortality [45], and cancer mortality [46] are
available on a county basis; we have converted these to estimates for the
communities. In addition, from the quality indicators, low birth weight,
trauma discharge rates, and cardiovascular discharge rates might be taken
as morbidity indicators, although there are some hazards in doing so.
Analysis of these measures does not support the hypothesis that morbidity
is associated with age-adjusted use. Spearman rank coefficients for each of
these measures and the adjusted patient-day use rate are not significant. In
short, there is no evidence that variation in morbidity explains a
significant portion of variation in hospital use.

One is left with the impression that the performance of the Michigan
communities is dependent upon many causes, at least some of which are
highly localized. The opportunity for local communities to review and
consider these findings may lead over a period of time to substantial
revision of local goals and behavior. Discussions with local community
hospital staffs have already begun, and early participation is more
promising than expected. Our presentations are made in two stages: first
to administrators only, and later to administrators, trustees, and medical
staff representatives. Some community members have been chagrined but
have taken a "let's get to work on this" approach. Although we have been
questioned closely on methodological issues, we have encountered no
serious objections to the study. Doctors have been particularly attentive to
methodological issues but thus far have accepted the project and, in some
cases, inquired about further presentations to their colleagues.

One community, whose high level of hospital use is obvious from
crude estimates and insurance claims, had already begun working on
length-of-stay reduction. They were pleased to see that their stay, which
had dropped one full day in recent years, is now close to state averages on
a case-mix-adjusted basis. (Length of stay is the only measure calculable
solely from local data; case-mix-adjusted comparisons with other Michi-
gan communities are new.) Discharges per capita have remained high,
however, and are now a priority target. The community is pursuing a
broad-scale program to reduce both measures, using utilization review,
prevention programs, physical and patient education, and substitutes for
inpatient care. The presentation helped renew the vigor and breadth of
their attack.

Communities with low use and cost have not been smug; they have
tended to look on state averages as a cause for concern over what could
occur. In one large city with low use and cost, an administrator noted that
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to make up the difference between their use and average state use would
"require another hospital the size of [hospital X], which would cost $100
per person per year." Several doctors and administrators cautioned the
group about the dangers of going lower, citing concerns about delays for
admissions and beds available for emergencies. The chairman of the
trustees of a second hospital noted that the expected population growth in
the 1980s would require careful, collaborative planning if satisfactory care
is to be given, over-building is to be avoided, and costs are to be held at
current levels.

It remains to be seen whether the measures fulfill their purpose. They
are imperfect, and particularly in the "quality" area, they are incomplete.
They are also very difficult to use. Because most hospitals are located in
multihospital towns or cities, the measures call for a community ap-
proach rather than an individual hospital approach. (Unilateral actions
taken by single hospitals can be ineffective and in some cases dangerous;
for example, a hospital that presses too hard to reduce surgery or length of
stay can drive physicians and patients away and erode its financial base.)
The steps that may be taken to achieve the goal of use and cost
reduction-utilization review, contraceptive education, second-opinion
surgery, etc.-are tenuous and in some cases based on speculation. Lay
trustees must face hard questions for which they are unprepared, such as
how much surgery is enough? (Doctors may be no better prepared to
answer this!)

There are, on the other hand, several positive features of the
measures. The focus on per capita use and cost permits a conceptual link
to issues of premium cost, taxation, and overall economic impact of
hospital care-a link that has been unavailable to the well-intentioned
hospital decision-maker. The focus on the community rather than the
individual institution reaffirms a basic but often forgotten truth: people
are trustees of the hospital but for the community. The inability to derive
institution-specific data, sometimes noted as a weakness of the project,
may be its strength: in multihospital communities, the important issues
of hospital care cannot be understood from the perspective of a single
hospital. The level of analysis, stressing a few key measures rather than a
lengthy compilation, is both a strength and a weakness. Managers at the
governing board level must focus on global issues rather than detail
because they are the only ones with the authority and opportunity to do
so. Any five surgeons can monitor an agreed-upon normal tissue rate, and
a well-trained assistant administrator can keep costs to budgeted levels.
Only trustees can sensibly discuss what increase in total costs should be
budgeted, or whether the community should actively recruit surgeons.
The broad focus does mean, however, that the measures do not indicate
specific causes or corrections; questions that require additional, more
sophisticated, data will therefore frequently arise.
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The analogy to standard financial reports is instructive. Balance
sheets and profit-and-loss statements seem to have evolved rather than to
have been invented. The calculations are established by rules, and some
rules seem highly arbitrary. Arguments about the accuracy of calculations
and the design of reports are incessant. Financial statements are confusing
for the unsophisticated, and they are deliberately manipulated by the
sophisticated. They provide no guide either to what is "right" for a given
entry or how to fix it if it is wrong. Yet few experienced managers would
attempt to operate any sort of enterprise without them. Perhaps the
measures used by the Project will evolve in such a way, providing for
hospital management the data from which realistic health care goals can
be set and achieved.

NOTES

1. Formerly the Hospital Performance Measures Project. The Project is spon-
sored by the Michigan Health Data Corporation, a consortium of 14 govern-
mental and voluntary agencies in Michigan. One hundred eighty-three acute
general hospitals (of 200 in the lower peninsula) facilitated the project by
releasing the data for study.

2. The relationship between health care expenditures and overall economic
performance is complex and depends heavily on the local situation. Our
measures do not eliminate the complexity, but they do offer empirical
information. Cost per capita, use by the population, and the available quality
indicators focus community attention on the possibilities. Local decision-
makers must weigh these in the light of many other factors. Conceptually, the
hospital service information that decision-makers can use to influence the
directions of their community falls into three categories: (1) the size, location,
and services of health care facilities; (2) the annual budgets of these facilities;
and (3) the number and specialization of physician appointments [12].

3. CPHA's case-mix adjustment algorithm establishes expected stays from
pooled data for 349 primary diagnosis groups, 5 age categories, presence or
absence of additional diagnosis, and presence or absence of surgery.

4. An adjustment is made for service to non-Michigan patients based on the per
diem cost. To adjust accurately to individual smaller communities, or to
improve the age adjustment, would require patient-specific data, available
only by adding an entire new data set on hospital charges to the system. While
desirable, such an addition is costly and has not been attempted.

5. Detailed statistics on the three components are also being collected. However,
prior work has indicated considerable variation in reporting [43].
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