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A study of the use of short-stay hospitals in PSRO 
areas by Medicare enrollees aged 65 and over for the 
period 1974 through 1977 revealed that discharge rates 
increased, average length of stay (ALOS) decreased, and 
days-of-care rates remained relatively constant in 
nearly all of the PSRO areas. The data sh~J~i large 
variations in hospital use in PSRO areas within States 
and HEW regions, and suggest that factors within the 
area are critical determinants of hospital 
utilization. This study presents important 
implications for PSRO program policy for it suggests 
that factors other than physician and hospital behavior 
should also be considered when setting objectives for 
reducing misutilization and improving the quality of 
health care. 

For the growing segment of the 
population aged 65 and over, 
Medicare is by far the greatest 
source of protect ion against the 
costs of hospital care. An 
estimated 95 to 98 percent of this 
age group are cqvered by Medicare. 
In 1975 persons aged 65 years and 
over COIJllrised 10.7 percent of the 
popu 1at ion, but accounted for 20 
percent of total discharges and 33 
percent of all days of care from 
short-stay hospitals~ no doubt 
reflecting their greater health care 
needs. 
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Since the Medicare program began 
in 1966, striking variations in 
hospital use have been noted, 
raising questions about quality of 
care and appropriate levels of 
hospita1 use. Responding to concern 
about the sharp rise in hospital 
expenses and the qua1ity of 
federally reimbursed care~ the 
Congress set up, through the 1972 
Social Security Amendments, the 
Professional Standards Review 
Organization (PSRO) program to 
monitor the quality of federally 
funded care and to assure its 
delivery in an efficient and 
economical manner. This law 
designated 203 PSRO areas throughout 
the Nat ion and mandated each to 
develop a PSRO to review care 
provided to Medicare, Medicaid, and 
Maternal and Child Health program 
patients. 

This article discusses geographic 
variations in hospital use by 
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Medicare enrollees aged 65 and over 
in PSRO areas during the period 1974 
through 1977. Possible causal 
factors influencing these variations 
in hospital use are analyzed. 

Knowledge of the extent and causes 
of variations in hospital use among 
PSRO areas is vital to the PSROs 
themselves and to others involved in 
the PSRO effort. It is basic to the 
setting of program objectives and to 
program evaluation. It is also of 
great interest to health care 
researchers and administrators for 
it illustrates the range of options 
in the way health care can be 
provided. Coi'Jllarison of low and 
high use PSRO areas raises questions 
about the cost and appropriateness 
of hospital care and about access 
and equity in its delivery. 

As the data will illustrate, in 
some PSRO areas, Medicare is paying 
for a volume of care (days of care 
per 1,000 enrollees) more than 
twice that in other areas. Some 
areas have a rate of hospitalization 
(discharges per 1,000 enrollees) 
twice that of others. In these PSRO 
areas, a significantly larger part 
of the area's Medicare enrollees are 
exposed to the benefits and risks of 
hospital care. In some areas, the 
average length of stay is 
considerably more than twice the 
average stay in other areas. These 
differences are focused upon in 
considerable detail. 

Although the data presented here 
are aggregated by PSRO area, the 
purpose of this report is not to 
evaluate the effects of the PSRO 
program upon hospital use. Rather, 
these data are primarily intended to 
provide baseline and statisti-cal 
information for both utilization 
review and health planning purposes 
and to furnish overall analysis of 
basic utilization trends. ]/ 

Data Sources 

The figures presented here were 
developed from the Health Care 
Financing Administration's Medicare 
Statistical System. Data were 
derived primarily from three 
centrally maintained files: the 
master enrollment file, the hospital 
bill file, and the provider of 
service file. (For a fuller 
discussion of the data sources see 
the technical note, end of 
article.) This study is confined to 
Medicare enrollees; similar data are 
not yet available for Medicaid and 

.Maternal and Child Health program 
enrollees. 

Methodology 

Traditionally, measures of 
hospita1 use by Medicare enrollees 
have been based on the experience of 
enrollees living in a defined area. 
These measures are referred to as 
beneficiary based because they 
depend solely upon where the 
beneficiary lives; the location of 
the hospital stay does not enter 
into the calcul~ion. With the 
implementation of major areawide 
programs such as the PSRO and health 
planning 'jj programs, it was 
necessary to develop new measures 
based upon use in a specific group 
of hospitals located in a defined 
area. These rates are referred to 
as hospit a 1 based. 

Hospita 1-based rates are 
constructed by including in the 
numerator a11 discharges or days of 
care which occur in a specific group 
of hospitals and including in the 
denominator the beneficiary 
population-at-risk for care in the 
group of hospitals. 

The denominator used for 
beneficiary-based rates--the number 
of beneficiaries residing in an 
area--is not appropriate for 
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hospital-based rates because some 
residents of an area use hospitals 
outside the area and some 
nonresidents use hospitals in the 
area. 

The following table indicates that 
in 1977 for 21.8 percent of the PSRO 
areas, 20 percent or more of 
residents' hospital stays occurred 
outside their PSRO area. 

Percentage of 
discharges of 
residents of a PSRO Distribution 
area occurring of PSRO areas 
outside the PSRO Area (percent) 

0-9 27.6 

10-19 50.6 

20-29 

30-39 

40-49 

lU}
1.0 21.8 

50-59 1.0 

From the opposite perspective of 
patient flow~ nonresidents come into 
a PSRO area for hospital services. 
The distribution of PSRO areas by 
the percentage of discharges that 
were for nonresidents in 1977 is 
given below: 

Percentage of 
discharges in the Distribution 
PSRO area for of PSRO areas 
nonresidents (percent) 

0-9 34.9 

10-19 47.4 

20-29 


13.5}30-39 	 3.1 17.6 
40-49 	 .5 
50-59 	 .5 

The data indicate that in 17.6 
percent of the PSRO areas, 20 
percent or more of the hospital 
stays were for nonresidents. These 
facts led to the development of 
techniques to account for patient 
migration. The mettod used for this 
study estimates the number of 

beneficiaries-at-risk in a given 
PSRO area by allocating portions of 
Medicare enrollment from all PSRO 
areas based upon each PSRO 's 
contribution to patient load in the 
given PSRO area. This method is an 
adaptation of one proposed by 
Bailey, 3/ which estimated the 
population-=at-risk for a selected 
group of hospitals. The methodology 
developed for PSRO areas is 
presented in equation 1 below. 

. ~ 
j 

., 1•1,2,,....

• ~1:al ........, of -ie..-. ban•fieiart.•-at-zhl< 
ill U.. ith PSJIO ana 

dij • 	 - of 111~ - bo.pita.h in the tth P$J1D 

., 
aru of pM:iaM.• vllo redded 1>1 the jth PSJIO 

(For illustration of this 
methodology and a discussion of its 
limitations, see the technical note 
at the end of this article.) 

Findings 

To provide background for the 
findings in this study, a summary of 
national trends in hospital use by 
Medicare beneficiaries for the 
period 1967 through 1977 is 
presented. Using the met hodo1ogy 
described above~ data are presented 
for (1) PSRO area trends, 1974 
through 1977, (2) a cross-sectional 
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analysis of Medicare utilization by 
PSRO area, and (3) correlation and 
regression analysis of the relation­
ships between utilization and area 
characteristics. 

National Trends, 1967 through 1977 

During the period 1967-77, the 
discharge rate for Medicare patients 
in the Nat ion increased 28 percent, 
rising from 271 discharges per 1,000 
enrollees in 1967 to 346 per 1,000 
in 1977 (See fig. 1.) 

Nationally, this rise in the 
discharge rate was offset by an 
opposite trend in the ALOS. As 
indicated in figure 1, ALOS was 13.8 
days in 1967 and declined to 10.9 
days by 1977. As a result of these 
opposing trends, the days-of-care 
rate has changed little over the 
11-year interval, registering 3,740 
days of care per 1,000 enrollees in 
1967 and 3,767 in 1977. It should 
be noted, however, that during this 
period new technologies and services 
were introduced and the intensity 
and quantity of services changed. 
Thus, the 11 nature" of a day of care 
has changed over this period. 

PSRO Area Trends, 1974 through 1977 

The hospital-based measures gener­
ated for PSRO areas during 1974 
through 1977 are. listed within their 
HEW regions in table 1 (at end of 
article). 4/ (For boundaries of the 
10 HEW regions, see fig. 2.) The 
national pattern of an increasing 
discharge rate and a decreasing ALOS 
was followed by nearly all PSRO 
areas during the period 1974-77. 
Figure 3 summarizes these changes
and displays the distribution of 
PSRO areas by the percent change in 
these utilization measures. For the 
discharge rate, most of the PSRO 
areas are to the right of the 11 no 
change" or zero point of the 
horizontal axis, which illustrates 

that the discharge rate increased in 
most PSRO areas during this period. 
The figure shows that for 31 percent
of the PSRO areas the discharge rate 
increased 5 to 7 percent and, for 23 
percent of the PSRO areas, the 
discharge rate rose 8 to 10 percent. 

In contrast, for average length of 
stay, most of the PSRO areas are to 
the left of the ••no change" point, 
showing that average length of stay 
decreased in nearly a11 PSRO areas. 
The figure indicates that for 32 
percent of the PSRO areas, ALOS 
decreased 5 to 7 percent and, for 33 
percent of the PSRO areas, ALOS 
decreased 8 to 13 percent. 

The result of these opposite 
trends are reflected in the 
days-of-care rate, with the last 
graph in figure 3 illustrating the 
relatively even distribution of PSRO 
areas around the "no change" point. 
The figure shows that for 22 percent 
of the PSRO areas the days-of-care 
rate changed 1 percent or less and 
for 57 percent of the PSRO areas the 
days-of-care rate changed 4 percent 
or less. 

It has sometimes been hypothesized 
that the greatest declines in 
utilization are more likely to occur 
in areas where utilization is 
highest and the least declines in 
areas where utilization is lowest. 
Analysis of the data for a11 PSRO 
areas for each of the three 
utilization measures show mixed 
results. For the discharge 
rate--which did not decrease but 
increased in most areas--the 
hypothesis is somewhat confirmed. 
The discharge rate for the Nation in 
1974 was 326 discharges per 1,000 
enrollees with the rate ranging in 
the Nation from a high of 453 to a 
low of 244. The 20 PSRO areas with 
the greatest declines (or smallest 
rises) during the period 1974-77 had 
an average discharge rate of 355 in 
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Figure 1: U.S. Olseharge rates, ALOS, and days-of-care rates for benefielarles aged 65 and over, 
1967-77. 

-• 

~~ ~· m:
a:o 
~ 

~ 
..~· 
mo 
.co 
uo 
.!! ... 
o~•..
-


350 

330 

310 

290 

270 

1967 68 69 70 71 72 73 74 75 76 17 

14.0 

13.5 

U)­
o!:. 

13.0 

...om..~ 12.5 

12.0 

11.5 

11.0 

tp'l. 'b.... .....~ ~·' ,, 
·-·'-..... {13.5} 

""· (13.0} 
~ (12.5) 

'- (12.1)• 
"--. (11.7) 

.............. 111.6) 
·'-.....111.4) 

.............. (11.2) 
'-... 

• (1 0.9) 

.... 

~~ 
m..!!
a:c;
••c~ 
m~ 

Uo 
.,!.o
00 
~~..

m• 

~ 

o.:; 

1967 

4500 

4000 

3500 

3000 

68 69 70 71 72 73 74 75 76 77 

1967 68 69 70 71 72 73 74 75 76 77 

Varia.t1ons in Hospital Use 

KEALTH CARE FINANCING REVIEW/Su11111er 1979 83 



Variations 1n Hospital Use 

Figure 2: HEW Regional Boundaries 
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Figure 3: Percent Distributions of PSRO Areas by Change in Discharge Rates, Average Length of Stay, and Days· 
of-Care Rates, for Medicare Beneficiaries, aged 65 and over, 1974·77. 
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1974 whereas the 20 areas, with the 
least ·declines (or greatest rises) 
in the discharge rate had an average 
of only 274 discharges in 1g74. 

For ALOS, the hypothesis does not 
appear to hold true. The average 
length of stay in the Nation was 
ll.6 days in 1974, ranging from a 
high of 18.4 to a low of 7.5 days. 
The 20 PSRO areas with the greatest 
declines during this period had an 
average stay in 1974 of 12.3 days, a 
figure that was identical to the 
average for the 20 PSRO areas with 
the least declines during this 
period. 

The changes in the days-of-care 
rate for this period do not confirm 
the hypothesis either. The 
days-of-care rate for the Nation in 
1974 was 3,777 days per 1,000 
enrollees, with the rate ranging 
from a high of 5,283 days to a low 
of 2,037 days. The 20 PSRO areas 
with the greatest declines during 
this period averaged 3,797 days per 
1,000 in 1g74 compared to the 20 
PSRO areas with the least declines 
(or greatest rises) which averaged 
3,583 days per 1,000--rates that are 
not notably different from the mean 
for the Nation. Further, two PSRO 
areas in the United States that 
experienced decreases of 16 percent 
and 13 percent in the days-of-care 
rate (the greatest declines 
recorded) had rates in 1974 that 
were 2,923 and 2,881 days per 1,000 
respectively. These figures were 
considerably below the mean that 
year. 

Also studied were 1977 utilization 
rates at the PSRO level. Analysis 
of the data indicated a dramatic 
range in all three measures of use. 

Discharge Rates 

An examination of discharge rates 
by PSRO area (table 1) revealed 
almost a two-fold difference between 
the lowest rate of 257 per 1,000 
enrollees in the Pacific PSRO in 
Hawaii E.f and the highest discharge 
rate of 468 per 1,000 enrollees in 
Texas PSRO area 1. Table 2 sh~s 
the 20 PSRO areas with the highest 
and the 20 with the lowest discharge 
rates in 1977. The PSRO areas with 
the highest discharge rates are 
predominantly large rural areas 
located in the central and southern 
parts of the country. Of the 20 
PSRO areas with the lowest discharge 
rates, 15 are in the Northeast and 
include the PSRO areas consisting of 
the cities of Baltimore and 
Washington, D.C., the boroughs of 
Brooklyn and Queens, the Hartford 
metropo 1 it an area, and two PSRO 
areas in northern New Jersey. 

To determine the amount of 
variation within HEW regions, the 
data in table 3 were assembled to 
show the range in the utilization 
measures. Within each region, the 
values for the PSRO areas with the 
highest and lowest discharge rate, 
average length of stay, and 

. days-of-care rate are shown. 

The data in table 3 indicate that 
the variations in the discharge rate 
within regions are similar to the 
differences across regions. Within 
region 6 (Dallas), the difference in 
the discharge rate between the 
lowest and highest PSRO areas was 
139 discharges per 1,000 enrollees. 
In region 2 (New York) the range was 
104 discharges. By way of 
comparison, the difference in the 
regional discharge rate between the 
lowest region (New York) and the 
highest region (Dallas) was llO 
discharges per 1,000. 
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Average Length of Stay 

Observation of individual PSRO 
area measurements reveals that the 
highest average length of stay 
occurred in PSRO area 13 in New York 
(17.1 days) and was almost 2.5 times 
greater than the 1CMest rate of 7.1 
days in PSRO area 11 in Central 
California (table 1). Nineteen of 
the 20 PSRO areas with the highest 
values of ALOS are in the Northeast 
and 19 of the 20 PSRO areas with the 
lowest values are in the West (table 
4). Six areas (National Capital 
PSRO, Queens County PSRO, Kings 
County PSRO, Baltimore City PSRO, 
Bergen County PSRO, Nassau Physician 
Review PSRO) were in the group of 20 
PSRO areas with the lowest values of 
discharge rates, as well as the 20 
areas with the highest values of 
ALOS reflecting the fact that an 
inverse relationship often exists 
between the two measures. 

The data indicate that large 
variations in ALOS also occur within 
regions (table 3). In the New York 
region--with the greatest 
variation--the difference in ALOS 
between the lowest and highest PSRO 
area was 5. 1 days. This difference 
was nearly as great as the 6.5 day 
difference between the ALOS values 
for the New York region and the 
Seattle region. In eight of the ten 
regions, differences in ALOS between 
the lowest and highest PSRO areas 
were 31 percent or more. 

Days-of-Care Rates 

The highest rate of days of care 
for an individual PSRO area was 
5,123 per 1,000 enrollees in the 
Adirondack PSRO area--a rate more 
than 2.5 times greater than the 
1ow est rate of 2, 022 in PSRO area 11 
in Central California (table 1). 
Nine of the 20 highest days-of-care 
rates occur in PSRO areas in New 
York State and 17 are east of the 

Variations in Hospital Use 

Mississippi River (table 5). The 
lowest rates of days of care are 
found, with only one exception, in 
PSRO areas in the West. PSRO areas 
in California alone account for 14 
of the 20 lowest rates. 

Large variations in the 
days-of-care rate across PSRO areas 
occur within regions (table 3). 
Region 8 (Denver) had the greatest 
variation, ranging from 2,370 days 
per 1,000 enrollees in the lowest 
PSRO area to 4,209 days per 1,000 in 
the highest PSRO area. The 
days-of-care rate reflects the 
discharge rate and the average 
length of stay. Wennberg analyzed 
the importance of variations in the 
discharge rate compared to 
variations in the average length of 
stay in determining the consumption 
of patient days. The data studied 
were for 13 hospital service areas 
in Vermont and for the population 
under 21 years of age. He found 
that variations in the incidence of 
hospitalization, that is, variations 
in the discharge rate, for most 
pediatric conditions were more 
important than length of stay 
variations in determining the 
days-of-care rate. ~/ 

Medicare data for the aged 
population lead to opposite 
conclusions. The variation in 
length of stay is the more important 
factor in determining days of care 
used for the population aged 65 
years and over. Of the 20 PSRO 
areas with the highest days-of-care 
rate (table 5), 11 were among the 
areas with extremely high ALOS 
(table 4). Similarly, of the 20 
PSRO areas with the lowest 
days-of-care rate, 15 were among the 
areas with extremely low ALOS. 
Clearly, extremes in average length 
of stay have a strong impact on the 
days-of-care rate for the aged 
population. The same strong 
influence on the days-of-care rate 
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is not found for extremes in the 
discharge rates. Areas with the 
highest (or lowest) discharge rates 
(table 2) are not frequently found 
to be the same areas with the 
highest (or 1ow est) days-of-care 
rates. 

PSRO area 13 in New York 
illustrates the effect that extremes 
in average length of stay can have. 
Despite the fact that the discharge 
rate in PSRO area 13, Neo~ York, was 
among the lowest in the Nation, the 
impact of its high average length of 
stay places this area among the 
highest in the days-of-care rate. 

In further support of this point, 
coefficients of determination (R2) 
were computed using Medicare data 
from each of the PSRO areas. The 
discharge rate was found to explain 
only 9 percent of the variation in 
days-of-care whereas ALOS ·explained 
52 percent of the variation. 

Relationships Between Utilization 
and Area Characteristics 

Previous analyses of Medicare data 
have indicated that patient 
characteristics of age, sex, and 
race influence short-stay hospital 
utilization, with age being one of 
the strongest factors. 

The rate of discharge and the 
average length of stay both increase 
substantially with age. Men have a 
slightly higher discharge rate 
compared to women, but men have a 
lCfrler average length of stay. White 
persons have a higher discharge rate 
compared to persons of all other 
races, but white persons have a 
1ower aver age 1 engt h of stay. 

Medicare data also have shown that 
popu 1at ion density tends to be 
related to OOspital utilization. In 
general, discharge rates are higher
in sparsely populated areas compared 

to more densely populated areas, 
although sparsely populated areas 
tend to have lower average lengths 
of stay. 

Many investigators have examined 
area resource factors to determine 
if there are relationships between 
the supply of health care resources 
and utilization. Factors that are 
often considered are the supply of 
short-stay hospital beds as well as 
hospital occupancy rates, the supply 
of long-term beds, the supply of 
physicians, and the presence of 
teaching or specialty hospitals. 

Given these considerations, nine 
factors were selected to determine 
their influence on PSRO area 
hospital utilization. The variables 
selectE:d were (1) proportion of 
enrollees aged 75 and over; (2) 
proportion of female enrollees; (3) 
proportion of nonwhite enro11 ees; 
(4) population density; (5) 
short-stay hospital bed supply; (6) 
nursing home bed supply; (7) 
physician supply; (8) influence of 
teaching hospitals; and (9) 
hospital occupancy rates. 

Partial Correlation 

Table 6 shows partial correlation 
coefficients derived from the 
regression mode1 s for ALOS, 
discharge rate, and days-of~care 
rate. 7/ Blank cells indicate that 
the partial correlation coefficients 
were not statistically significant 
at the 95 percent level. 

The proportion of enrollees over 
age 75 correlated positively with 
all three measures of use (though
only minimally with discharge 
rate). These results were expected 
and confirmed earlier findings from 
Medicare data. Population density 
correlated highly with ALOS and 
days~of-care rate suggesting that in 
more densely popu1 ated areas--where 
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ambulatory services are generally
available--a higher proportion of 
hospitalized patients have more 
severe illnesses, requiring longer 
stays. In sparser populated areas, 
the shorter ALOS suggests that a 
higher proportion of patients are 
hospitalized with less severe 
illnesses--that would have been 
treated on an outpatient basis had 
those services been available. 

Although it has often been 
suggested that a low supply of 
nursing home beds results in longer 
hospital stays, the absence of any 
correlation between the supply of 
nursing home beds and ALOS may 
indicate that this explanation for 
1 anger stays in some areas does not 
hold. 

The supply of physicians in a PSRO 
area correlated inversely with the 
discharge rate and days-of-care 
rate, suggesting the effect of the 
availability of alternatives to 
inpatient care upon hospitalization 
rates. 

The percentage of admissions to 
teaching hospitals was slightly 
cor.related with ALOS which may 
indicate the combined effects of 
more comp1 i cated case load and 
training programs upon duration of 
inpatient stays. 

Hospltal occupancy rates 
correlated positively with ALOS and 
days-of-care rate and correlated 
negatively with discharge rate. By 
far these were the most significant 
correlations observed. 

The demographic and health 
resource variables explained 76 
percent of the variation in ALOS, 49 
percent of the variation in 
discharge rate, and 60 percent of 
the variation in days-of-care rate. 
Demogr.aphic variables (age, sex, 
race, population density) accounted 
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for two-thirds of the explained 
variation in ALOS but only one-third 
of the explained variation in 
discharge rate and days-of-care rate. 

Predictions 

Data presented earlier in this 
report indicate that ALOS v a 1 ues in 
PSRO areas in the northeastern HEW 
regions are significantly higher 
than those in the western I£W 
regions. Prediction models for ALOS 
in these two areas were developed 
and appear in table 7. (The 
northeastern area includes HEW 
regions 1, 2, and 3; the western 
area includes HEW regions 8, 9, and 
10.) The model for the Northeast 
has an R2 value of .67, a maximum 
residual value of 3.2 days, and an 
average residual value of .8 days 
and may be used to predict ALOS in 
the Northeast. 

Three arbitrarily selected PSRO 
areas in the West (RecWood Coast 
Region, Superior California, 
Tulane-Kings Counties) each had low 
values of ALOS in 1976 (7.3 days, 
8.0 days, 7.4 days). If the values 
of the nine i.ndependent variables 
for each of these three PSRO areas 
are entered into the model for the 
Northeast, predicted values of ALOS 
are 7.1 days, 7.3 days~ and 7.7 
days. Thus, these areas, if 
hypothetically placed into the 
northeastern regional grouping, 
would still have low values of 
ALOS. Actual ALOS values in the 
Northeast range from 10.2 to 19.g 
days, considerably higher than any 
of these predicted by the model. 

The same phenomenon occurs if 
characteristics of PSRO areas in the 
Northeast are substituted into the 
regression mode1 for the West. The 
model for the West has an R2 value 
of .67, a maximum residual value of 
1.0 days, and an average residual 
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value of .5 days. Again, three PSRO 
areas were selected: New York 
County with an actual ALOS of 17.7 
days; National Capital with an ALOS 
of 14.3 days; Philadelphia with an 
ALOS of 14.8 days. Predicted values 
of ALOS using the regression model 
for the West are 16.5 days, 13.6 
days, and 12.7 days, respectively. 
In comparison to the range of ALOS 
values in the West (7 .3 to 10.9 
days), the predicted values indicate 
that these PSRO areas would also 
have high values of ALOS in the West. 

These illustrations indicate that 
PSRO areas have high (or low) values 
of ALOS not necessarily because of 
their geographic 1ocat ion, but in 
1 arge measure because of the 
characteristics of the area. The 
examples illustrate extreme cases, 
but emphasize the importance of the 
area-specific characteristics in 
explaining variations in ALOS. 

Summary and Discussion 

For some time it has been known 
that Medicare utilization in 
short-stay hospitals varies 
considerably by geographic area. 
The develop11ent of utilization data 
by PSRO area along with a method to 
estimate the population-at-risk for 
using services in a defined group of 
hospitals enabled the present 
analyses to be made. 

Study of utilization measures over 
the period 1974 to 1977 indicates 
that the national pattern of an 
increasing discharge rate and a 
decreasing ALOS, established in the 
early years of the Medicare program, 
has been followed by individual PSRO 
areas. In the great majority of 
PSRO areas, the discharge rate rose 
while ALOS fell. Overall the 
days-of-care rate remained steady. 
This steadiness implies that the 
large rise in Medicare hospital 
expenditures has not been due to an 

increase in the use of hospital 
days, but to input price increases 
and changes in the nature of 
hospital services. 

The reasons for the steady rise in 
the discharge rate and the steady 
decline in ALOS are not well 
understood. Other investigations 
with Medicare data are examining the 
roles of increases in the rate of 
persons using hospital care,­
increases in the rate of multiple 
hospitalizations, shifts in the 
distri'bution of discharges by length 
of stay interval and changes in case 
mix over time as possible 
contributing factors. 

A tendency was noted for the 
smallest incre11ses in the discharge 
rate to occur in areas that already 
had high rates. However, for ALOS 
there was no relation between 
initial value of ALOS and change in 
ALOS during the study period--some 
areas with low ALOS displayed large 
percentage decreases in ALOS. 

Analysis also revealed that the 
days-of-care rate among PSRO areas 
was closely correlated with ALOS but 
not with the discharge rate. Areas 
with extreme values of days-of-care 
were 1ikely to have extreme values 
of ALOS, while there was no relation 
between extremes in the days-of-care 
rate and extremes in the discharge 
rate. This finding on the 
importance of ALOS in determining 
consumption of hospital days, 
coupled with the finding of great 
variation in ALOS among PSRO areaS~ 
may indicate that increased emphasis 
should be placed on review of length 
of stay in high ALOS areas. 
Considerably fewer hospital days 
would be used if the ALOS in areas 
with very high values could be 
brought closer to the national 
average (while, of course, holding 
the discharge rate constant). 
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Area characteristics expected to 
have some relation to hospital use 
were examined as possible factors 
contributing to variations in 
hospital use measures. The results 
of correlation and regression 
studies indicate that variations in 
population density, physician 
supply, and a supply measure related 
to population density--short-stay 
hospital bed supply--are associated 
with variations in measures of 
hospital use. The demographic 
characteristics of Medicare 
enro 11 ees, the influence of teaching 
hospitals, and hospital occupancy 
rates in PSRO areas are also related 
to hospital use. 

The significant relationships 
found between hospital utilization 
and supply of health services have 
important implications for PSRO 
program policy. The main components 
of PSRO activity--concurrent review 
of hospital cases, retrospective 
revieN of care via medical care 
evaluation studies (MCEs) and 
profile analyses--have focused on 
physician and hospital behavior in 
order to reduce misut i1 i zat ion and 
improve the quality of health care. 
The present study seems to shlw that 
changes in the supply variables and 
changes in occupalicy rate can also 
have a great impact on levels of 
hospital utilization. Thus, PSROs 
in areas greatly above or belru the 
utilization norms should look to 
variations in supply variables, as 
well as to physician practice 
patterns, for explanation. Where 
problems in utilization patterns are 
uncovered, attention should be given 
to alterations in the availability 
of services. This means that PSROs 
need to work closely with other 
programs, such as the Health 
Planning Program, whose purpose is 
to rationalize the (.fiiOUnt and types 
of health facilities and services. 
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Footnotes 

11 	 Tables similar to those 
presented in this report by PSRO 
area have been developed by 
health service area and will be 
made available to all Health 
Systems Agencies. 

1.1 	 The .. Health Planning and 
Resources Development Act of 
197411 authorized the creation of 
Health Systems Agencies (HSAs) 
in about 200 Health Service 
Areas Nation-wide to carryout 
various health planning 
functions in their areas. 

]./ 	 Norman T. J. Bailey, "Statistics 
in Hospital Planning and 
Design," Applied Statistics, 
November 1965, pp. 146-157. 
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if The data presented in this 
article were also used as the 
basic data set in the 1978 PSRO 
evaluation study. It is 
important to note that in the 
PSRO eva 1 uat ion study, 
regression analysis techniques 
were used to focus on changes in 
utilization from 1974 to 1977, 
after adjusting for variables 
(e.g., hospital bed supply) 
which might affect PSRO impact. 
Consequently, actual changes in 
use rates sha·m in table 1 will 
differ from the regression 
result of the PSRO evaluation 
study. These differences are 
also discussed on page 67 of the 
1978 PSRO evaluation study (HEW 
Pub. No. HCFA-03000, Jan. 1979). 

!il 	 Only PSRO areas in the 50 States 
were considered. 

~/ 	 Wennberg, John E., "A Sma11 Area 
Epidemiologic Approach to Health 
Care Data," Proceedings of the 
Public Health Conference on 
Records and Statistics, June 
14-16, 1976, p. 334-351). 

ll 	To check for multicollinearity, 
all explanatory variables were 
entered stepwise into the 
regression model and successive 
lists of regression coefficients 
were examined for stability. 
Two variables--short-stay bed 
supply and proportion of female 
enrollees--were corre 1 a ted with 
other variables causing unstable 
regression coefficients. The 
r-values in table 6 are derived 
from regression models which do 
not include these two variables. 
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Technical Note 

Included here are information on 
data sources used, an example 
illustrating the methodology for 
estimating population-at-risk, a 
discussion of its limitations, and 
the formula for the sampling error 
associated with hospital-based rates. 

Data Sources 

Medicare data used in this report 
were derived primarily from three 
basic files maintained centrally in 
the Medicare Statistical System: 

1. 	 The master enrollment file 
contains information about all 
Medicare enrollees including 
age, sex, race, and state and 
county of residence. 

2. 	 The hospital bill file contains 
information taken from the claim 
submitted for payment, including 
dates of admission and discharge. 

3. 	 The provider file contains 
information about certified 
Medicat'e providers such as the 
location of the hospital, number 
of beds, and teaching status. 

For 100 percent of hospital stays in 
the Nation, one record was created 
that contained information taken 
from all three files listed above. 
Two additional data elements were 
incorporated into the record to 
indicate (1) the PSRO area where the 
patient resided and (2) the PSRO 
area where the hospital stay 
occurred. 

All hospital stays that occurred 
in the period 1974 through 1977 and 
processed centrally as of March 1978 
were included in the file. The file 
contains about 95 percent of all 
hospital stays in a year within 3 
months after the end of the year and 
about 98 to 99 percent within 15 
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months after the end of the year. 
Although there was only a small 
shortfall in the file, another more 
current file (query file) was used 
to correct the short fa11. The query 
file comes from the system employed 
by fiscal intermediaries to query 
the Medicare central office on 
eligibility and benefits available 
to Medicare patients admitted to a 
hospital. This file, which contains 
nearly a complete count of all 
admissions within a month after they 
occur, was used in conjunction with 
the hospital bill file to obtain 
complete counts of hospital stays. 

Example Illustrating Adjustment 
for 	Patient Migration 

The diagram below represents a 
hypothetical configuration using 
only four PSRO areas. The number of 
enrollees-at-risk to hospital care 
in PSRO area 1 is calculated by 
allocating a portion of the 
enrollees from each of the four PSRO 
areas. The proportion is based upon 
the fraction of total discharges for 
residents of each of the four PSRO 
areas which occurred in hospitals in 
PSRO area 1. 

3 

2 1 

I 4 

Tile patient ongln matr·ix below 
shows the total number of discharges 
for residents of each of four PSRO 
areas and the location of the 
hospitals in which the discharges 
occurred. Suppose for residents of 
area 1 there were a total of 32,500 
discharges of which 30,000 were from 
hospitals located in area 1; 500 
discharges from hospitals in area 2; 
1,250 discharges from hospitals in 
area 3; and 750 discharges from 
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hospitals in area 4. Similarly, for 
residents of area 4, there were a 
total of 30,250 discharges of which 
4,000 were from hospitals in area 
150 from hospitals in area 2; 100 
from hospitals in area 3; and 26,000 
from hospitals in area 4. 

To estimate the beneficiaries~at­
risk in PSRO area 1, the proportion 
of total discharges from hospitals 
in PSRO area 1 is determined for 
each possible PSRO area of 
residence. A fraction of enrollment 
from each area is then allocated to 
PSRO area 1 based upon the fraction 
of discharges that occurred in PSRO 
area l. The calculation is 
demonstrated in the following chart. 

PSRO 
Area 
Where 
Discharge 
Occurred 

PSRO 1 

PSRO 2 

PSRO 3 

PSRO 4 

Oi scharges for 
Residents of 
PSRO Areas 

PSRO PSRO 
1 2 

PSRO 
3 

PSRO 
4 

30,000 6,000 

500 5,750 

1,250 1,000 

750 250 

5,000 

500 

20,000 

200 

4,000 

150 

100 

26 000 

Total 32 500 13 000 25 700 30 250 

Patient Origin Matrix 

( 1 ) (2) (3) ( 4) (5) (6 ) 
(3);(2) (4)x(5)

Residence Total Dis charges Proportion Medicare Enrollment 
of Discharges from of total enrollment allocated 

beneficiary hospitals discharges to PSRO 1 
in PSRO 1 from hos­

pitals in 
PSRO 1 

PSRO 1 32,500 30,000 •92 75,000 69,000 
PSRO 2 13,000 6,000 .46 30,000 13,800 
PSRO 3 25,700 5,000 •19 30,000 5,700 
PSRO 4 30 ,250 4,000 •13 50,000 6,500 

Total 101 450 45 000 185 000 95 000 
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Limitations in Methodology to 
Produce Hospit a 1-B ased Rates 

The need to develop informaticn to 
compare the rate of hospital use in 
one area with the rate of hospital 
use in another area, as well as to 
analyze changes over time, led to 
the deve 1 opment of a met hod to 
produce hospital-based measures. 
The validity of this method depends 
upon its basic assumption that a 
population-at-risk can be 
constructed by observing where the 
patients come from. Although future 
efforts could refine the 
calculation, for example, by taking 
into account the characteristics of 
the patients, such as age, sex, and 
race, and relating them to the 
allocation of enrollees, there would 
remain some 1imitations that are 
inherent in the basic approach. 

One inherent limitation is that 
hospital-based rates as constructed 
here are subject to a "dampening" 
phenomenon. If, for example, the 
number of discharges in a specific 
PSRO area is reduced due to PSRO 
review--while the number of hospital 
stays remains constant in all other 
areas--the new discharge rate for 
the second year in the PSRO area in 
which utilization was reduced will 
register a smaller reduction than 
actually occurred. This result 
stems from the methods used to 
generate the denominator for the 
rate. Because the proportion of 
total discharges received in the 
PSRO area declined, the number of 
enro11 ees a11 ocated to the 
population-at-risk to services in 
the PSRO area automatically 
declines. At the same time~ the 
other PSRO areas are necessarily 
allocated more enrollees, thus 
falsely decreasing their discharge 
rate. 

Another limitation of the 
met hodo 1 ogy is that different 
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estimates for population-at-risk 
result when different geographic 
units are used. For example~ the 
population-at-risk for a particular 
PSRO area wi 1 1 be different 
depending on whether data on patient 
origin are aggregated by PSRO area 
or country. 

Sampling Errors 

In the calculation of enrollees­
at-risk required for hospital-based 
rates. the information contained in 
the patient-origin matrix is based 
upon a 20 percent sample file of 
inpatient bills. Thus, there is a 
sampling error associated with the 
estimated number of enrollees-at­
risk in each PSRO area. The error 
is given by the following formula: 

• 
Variance of Et • ~ ., ,

110 
dlj :·:/:.:=:-= ~~d:::i!·~~ ~b·~·:..!!

Dl • 	 tQ..l '"""'"" Qf •ud\0'<-c Qf patleBto wb<> ceot.<lo4 Ul 
<bo jth PSI()-· {DJ • ~J ) 

"J • ts.u.,........u-• u. ctoe Jth PSJ:O •n• 

n • To..l -. of rsao ouoo 


Since the denominator used for the 
rate calculation (enrollees-at-risk) 
is an estimate, the rate itself is 
an estimate whose standard error is 
given by 

Where K in the numerator of the 
expression above is either 
discharges of days-of-care. Table 
T1 which contains the standard 
errors for both the discharge rate 
and days-of-care rate for all PSRO 
areas is available upon request. 

­
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Variations in Hospital Use 

TABLE 2.--Discharge rates in short-stay hospitals for Medicare beneficiaries 
aged 65 and over, in highest- and lQriest-ranking PSRO areas, 1977 

{Hospital-based data adjusted for patient origin) 

PSRO Area Discharge rate 
(Per 1,000 enrollees) 

No. Name and State 

Highest ranking 

4501 
2605 

Texas 1/••••...•.•.........•...••••• 
Southeast Missouri, Missouri .•.••... 

468 
453 

1902 Southwest Louisiana, louisiana•.•••• 452 
4504 
2500 
3500 

Texas 1/ .•.•.•..•••.••••.•.•.•...... 
MissisSippi Foundation, Mississippi. 
North Dakota Health Care Review, 

North Dakota ..................... . 

450 
446 

443 
1700 
1001 
0400 

Kansas Foundation, Kansas •••••...•.. 
Foundation for PSR, Florida......... . 
Arkansas Foundation, Arkansas •...•... 

440 
433 
431 

4300 South Dakota Foundation, South Dakota 429 
1901 
45Q5 
4508 
2602 

North louisiana, Louisiana.......... . 
Texas 1/ ....•••.•••..••••••••••...... 
Texas 1/............................ . 
Mid-MiSsouri, Missouri .•.....••..•... 

426 
422 
421 
417 

1407 
2700 
2800 
1408 
4507 
1903 

Illinois 1/......................... . 
Montana FOundation, Montana ..••.•••.• 
Nebraska 1/ ....•.•.••••••••••.••..... 
Southern Illinois, Illinois ...•.•.... 
Texas 1/•.•.•..•••.•....•..•...•..... 
Louisiana Medical Standards, Louisiana 

415 
413 
410 
409 
408 
408 

Lowest ranking 

4000 Foundation of Peurto Rico, Puerto Rico 228 
1200 Pacific PSRO, Hawaii................. 257 
2105 
0702 

Central Maryland, Maryland........... 
Area II PSRO, Connecticut............ 

269 
269 

0900 
3314 
3313 
3909 
0512 

National Capital, District of Columbia 
Queens County, New York.............. 
Kings County, New York............... 
South Central Pennsylvania, Pennsylvania 
Monterey Bay Area, California........ 

273 
273 
275 
279 
280 

0509 
2102 

Santa Clara Valley, California....... 
Baltimore City, Maryland............. 

280 
2Bl 

3103 
3904 
0704 

Bergen County, New Jersey............
Eastern Pennsylania, Pennsylvania.... 
Eastern Connecticut, Connecticut..... 

283 
284 
284 

0511 Fresno-Madera, California............ 285 
3102 
3315 
0703 
2103 

Passaic Valley, New Jersey........... 
Nassau Physicians Review, New York... 
Hartford County, Connecticut......... 
Montgomery County, Maryland.......... 

286 
287 
287 
287 

3107 Area 7 Physicians Review, New Jersey.. 288 

11 PSRO contract not yet awarded. 
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Variations in Hospital Use 

TABLE 3 --short-stay hospital use by Medicare beneficiaries aged f>S and over, by HE~ .-eglon, 1977 

(Hospital-based data adjusted for patient oriqin) 

Discharge rate Average length Days of care rate
Region and PSRO (Per 1,000 enrollees) of stay (Days) (Per 1,000 enrollees) 

10.9 3 767 
Total u.s ••.••••••• -------------------"3"'"''----------------------------'"'---------------------------CC"'"-----­

Boston,,,,.,,, ........ .. 320 12.0 3,834 
Highest PSRQ ••••••••• , 38> 13.1 4,311 
Lowest PSRO... , .... , .. 269 10,0 2,841 

New York.............. .. 14,4 4,266 
Highest PSRO ......... . '" 17.1 ··,,1n 
Lowest PSRO,, .. ,, ... .. "' m 12,0 l,f>'>7 

Philadelphia, ••••••••••• 12,3 3,960 
Highest PSRQ ... ,.,,, .. "' 390 14.9 4,644 
Lowest PSRO ......... .. 10,3 3,260 '" 

Atlanta ............... .. 38> 10,0 3,651 
Highest PSRO,, ,,, ,,, •• 448 12.9 4,458 
Lowest PSRO ••••••••••• 8., 2,705 "4 

Chicago,,,,.,, ........ .. 347 11.5 3,995 
Highest PSRO •• ,,,,,,,, 41> 13,6 4,575 
Lowest PSRO, ••••••• ,,, 9.4 3,231 "' 

Dallas,,.,,,.,,,,., .. ,, 408 9.3 3,772 
Highest PSRO,,,,,,,,,, 468 12,0 4,243 
Lowest PSRO .. ,.,. ., ,., 3" 8.3 2,945 

Kansas City ............ , 399 10,8 4,311 
Highest PSRQ,,.,,.,,., 453 12.8 4,932 
Lowest PSRQ, •••• , •• , •• 360 9., 3,829 

Denver................ .. 3'5 9.0 3,468 
Highest PSRO., .. ,, .. .. 443 9.5 4,209 
Lowest PSRO••••••••••• 8.0 2,370 '" 

San Francisco, •••••••• ,, 9.1 2,905 
Highest PSRO,,,,,,,,,, 10,4 3,477 
Lowest PSRQ,,,,,,,,,,, 2,022 '·' 

Seattle,,,, .. ,,,,,,,,, .. 326 ,.9 2,575 
Highest PSRO •••••••••• 357 9.3 2,978 
Lowest PSRO,. ........ , 3" >.6 2,448 

V r.xcludes Puerto Rico and Virgin Il!i)a.nds 
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Variations in Hospital Use 

TABLE 4.--Average length of stay in short-stay hospitals for Medicare 
beneficiaries ages 65 and over, in highest- and lONest-ranking PSRO areas, 1977 

(Hospital-based data) 

PSRO Area 
 Average 1engt h of 

No. Name and State 
 stay (in days) 


Highest ranking 

3313 Kings County, Net~ York •••••.•••••••• 
 17. 1 
4800 Virgin Islands Medical Institute ...• 
 16.5 
3316 Bronx Medical Services, New York •••• 
 16.4 
3311 New York County, New York ..••.•..•.. 
 16.2 
3301 Erie Region, Ne~ York ••••••.••••.••• 
 16. 1 
3314 Queens County, New York •..••....•••. 
 15.9 
3105 Hudson County, New Jersey .•••.•..••• 
 15.3 
3312 
3103 

Richmond County, New York .••..••...• 

Bergen County, New Jersey.......... . 


15.3 
15.2 

3912 Philadelphia, Pennsylvania........ .. 
 14.9 
2102 Baltimore City, Maryland........... . 
 14.8 
3315 Nassau Physicians Review, New York •• 
 14.6 
3306 Area VI of New York, New York .•...•• 
 14.6 
3307 Eastern New York, New York •..•.••.•• 
 14.3 
3104 Essex Physicians Revie>~, New Jersey. 
 14. 1 
3108 Southern New Jersey, New Jersey.••.• 
 13.8 
3309 Area 9, Net~ York ................... . 
 13.8 
0900 National Capital, District of Columbia 
 13.7 
3317 
3308 

Suffolk Physicians Review, New York. 

Area 8, New York ••.••••••••••••.•••• 


13.7 
13.7 

Lowest Ranking 

0511 Fresno-Madera, California••••.•.•.•• 7. 1 
0501 Redwood Cost Region, California•.•.• 7.2 
0513 Tulare-Kings, California........... . 7.3 
5000 Washington State, Washington •••.•••• 7.6 
0514 Kern County, California........... .. 7.6 
0502 Superior California, California••.•• 7.7 
3802 Greater Oregon, Oregon ............ .. 7.8 
0508 San Joaquin Area, California•.....•• 7.8 
0512 Monterey Bay Area, California .••••.• 7.9 
0517 Ventura Area, California.......... .. 7.9 
4600 Utah PSRO, Utah••.••..............•• 8.0 
2700 Montana Foundation, Montana•..•..... 8.0 
0504 Greater Sacramento, California .•.••• 8.0 
1300 Idaho PSRO, Idaho...........•.•..... 8.0 
0527 Riverside CountY, California........ 8.2 
1902 Southwest louisiana, louisiana•••..• 8.3 
0200 Alaska PSRO, Alaska ........•••••.••• 8.3 
0510 Stanislaus-Merced-Mariposa, California 8.4 
0516 Santa Barbara/San Louis Obispo, California 8. 5 
3200 New Mexico PSRO, New Mexico•••••..•. 8.5 
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Variations in Hospital Use 

TABLE 5.--Days-of-care rate in short stay hospitals for Medicare beneficiaries 
aged 65 and over, in highest- and lowest-ranking PSRO areas, 1977 

(Hospital-based data adjusted for patient origin) 

No. 
PSRO Area 
Name and State 

Days·of-care rate 
(per 1,000 enrollees) 

Highest ranking 

4800 
3305 
3301 
1700 
3312 
3316 
3307 
3311 
3105 
3313 
3912 
3306 
2603 
3308 
2305 
1403 
2308 
1407 
2602 
3104 

Virgin Islands Medical Institute •.••••• 
Adirondack, New York ...••..•••..•....•. 
Erie Region, New York .•....••......•••• 
Kansas Foundation, Kan·sas ..•••••••.•••. 
Richmond County, NeN York ••••.•.••••.•• 
Bronx Medical Service, New York .•••..•• 
Eastern New York, New York ••••.••••.••• 
New York County, New York ............ .. 
Hudson County, New Jersey••••.••••••••• 
Kings County, New York •••..••...•..•••. 
Philadelphia, Pennsylvania •••.••••••••• 
Area VI, New York ••..••••.•••...•.•••.. 
Central Eastern Missouri, Missouri •••.• 
Area 8, New York ..................... .. 
Professional Review--GLSC, Michigan ...• 
Chicago Foundation, Illinois .••.••••.•• 
Southeastern Michigan, Michigan ....... . 
Illinois 1/.......................... .. 
Mid-MissOUri, Missourf ••..••••.•••••... 
Essex Physician Review, New Jersey•••.. 

6,446 
5,123 
5' 108 
4,932 
4,848 
4,789 
4,730 
4,721 
4,707 
4,704 
4,644 
4,616 
4,604 
4,584 
4,575 
4,571 
4,542 
4,518 
4,504 
4,504 

lowest ranking 

0511 
0512 
0501 
0513 
4600 
4000 
0508 
0504 
0509 
3802 
5000 
0527 
1200 
0528 
0516 

0517 
0514 
0200 
0503 
0502 

Fresno-Madera, California •••••••••••••• 
Monterey Bay Area, California •..••••••• 
Redwood Coast Region, California••.•••• 
Tulare-Kings, California............. .. 
Utah PSRO, Utah ....................... . 
Puerto Rico Foundation, Puerto Rico•.•• 
San Joaquin Area, California ••••••••••• 
Greater Sacramento, California •..••...• 
Santa Clara Valley, California......... 
Greater Oregon, Oregon •..••..••••.••••• 
Washington State PSRO, Washington ...•.• 
Riverside County, California ••.•••••••• 
Pacific PSRO, Hawaii ••••••••••••••••••• 
Dan Diego/Imperial, California •...••..• 
Santa Barbara/San Luis Obispo, 

California••.• ·••••••••••••••.•••••••• 
Ventura Area, California .............. . 
Kern County, California•••••.••••.••••. 
Alaska PSRO, Alaska ••••••••••••••••..•• 
North Bay, California................ .. 
Superior, California ••••••••••••••••••• 

2,022 
2,208 
2,314 
2,362 
2,370 
2,374 
2,400 
2,426 
2,433 
2,448 
2,484 
2,504 
2' 514 
2,528 

2,566 
2,619 
2,667 
2,670 
2,673 
2,704 

11 
 PSRO contract not yet et.o~arded. 
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Variations in Hospital Use 

TABLE 6.--Partial Correlation Coefficients 11 of ALOS, Discharge Rate, 
Days-of-Care Rate with Independent Variables for all PSRO Areas, 
1976 

ALOS 
Discharge 

Rate 
Oays-of-

Care Rate 

Age (percent 75 and Over) 

Race (percent Norwhite) 

Population Density 
(per sq. mi.) 

Nursing Home Beds (per 1000 
enrollees) 

Physicians (per 1000 
enrollees) 

Teaching Hospitals (percent 
admission) 

Occupancy (percent) 

r=.24 (t=3.3) 

.38 (5.5) 

. 16 (2 .2) 

.73 ( 14.6) 

•15 

-.30 

-.26 

(2. 0) 

(-4.3) 

( -3. 7) 

.30 (4.3) 

.26 (3. 7) 

-.30 (-4.3) 

.48 (7.5) 

11 The partial correlation coefficients were calculated from the formula: 
t 

-ryxi· T: {c2 t (n-8) i = 1,2, ••• 7 

Where~~i • T denotes the partial correlation of Y and xi; i = 1,2, ••• 7 
and T denotes the full subset of the remaining 6 variables whose values 
are held fixed. 

t is given by b (. Where bi are the .a_egression coefficients in the"~ " model with all var ables entered and~ are their associated standard 
errors. i 

n is the number of independent observations (n • 190). 

1£ALTH CARE FIMANCING REVIEW/Slimier 1979 106 



Variations in Hospital Use 

Table 7: Prediction Models for ALOS in the NortheaSt and West 
(Regression Coefficient and t values) 

Northeast West 
HEW Region HEW Region 

ExolanatJJI'Y Variable 1-2-3 8-9-10 

Age (percent 75 and Over) 18.4483 -18.9338 
(1.5) (-1.8) 

Sex (percent Female) 15.0974 25.3719 
(1.1) (2. 7) 

Race (percent Nonwhite) 5.2844 2.4790 
(1.8) (1. 7) 

Population Density (per sq. mi.) .00009 . 00008 
(4. 5) (.8) 

Short Stay Beds (per 1000 enrollees) .1017 .4645 
(. 8) (3 .1) 

Nursing Home Beds (per 1000 enrollees) .1037 .0064 
(. 8) (.1) 

Physicians (per 1000 enrollees) -.3953 
 -.4918 
(-1.4) 
 (-1.3) 

Teaching Hospital ( ercent admissions) -.0060 .0081 
(-. 7) (1.1) 

Occupancy (percent) .2214 .0469 
(5.4) (1. 3) 

Constant -21.9396 -3.2408 


• 67 .67 


F 11.3 
 6.0 


N 61 
 36 
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