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EXECUTIVE SUMMARY

Medicare's prospective payment system (PPS) reimburses hospitals on a
casemix adjusted, flat-rate basis. This method of payment provides incentives for
hospitals to serve patients as efficiently as possible, possibly by reducing length of stay
and increasing use of skilled nursing facility (SNF) and home health (HHA) care. While
increased SNF and HHA use might be viewed as an intended consequence of PPS,
there has been concern that PPS induced changes in the duration and location of care
would affect quality of care received by Medicare beneficiaries. Moreover, a particular
concern was that the frail and disabled elderly would be disproportionately affected by
the utilization changes resulting from the introduction of PPS.

Purpose

Several studies have examined PPS effects on the total Medicare population.
The purpose of this study was to examine the effects of PPS on the subgroup of
Medicare beneficiaries who were functionally disabled. The specific aims of this study
were to measure changes in Medicare service use and to evaluate the effects of these
changes on quality of care in terms of hospital readmission and mortality.

To focus on disabled persons, Medicare service use patterns of the samples of
disabled Medicare beneficiaries in the 1982 and 1984 National Long Term Care
Surveys (NLTCS) were analyzed. With Medicare Part A bills for the NLTCS samples of
approximately 6,000 persons in 1982 and 1984, this study compared utilization patterns
in one-year periods pre-PPS (1982-83) and post-PPS (1984-85). Service use measures
that were analyzed were hospital admissions, Medicare hospital length of stay (LOS),
SNF and HHA use. In this study, hospital readmission and mortality were viewed as
indicators of quality of care. A multivariate clustering methodology was employed to
identify relatively homogeneous subgroups of disabled Medicare beneficiaries so that
utilization changes could be compared for medically and functionally similar cases as
well as for the total disabled population.

Findings

Hospital LOS. The study found that expected reductions in lengths of hospital
stays occurred under PPS, although this reduction was not uniform for all admissions
and appeared to be concentrated in subgroups of the disabled population. For example,
while persons who were "mildly disabled" experienced reductions in LOS (10.8 days to
8.2 days), persons who had "heart and lung" problems experienced virtually no changes
in hospital LOS (10.5 days to 10.6 days).



Post Acute SNF Use. The study found virtually no changes in Medicare SNF
use after PPS was implemented. In fact, a slight decline in hospital episodes resulting in
SNF admissions (5.2% to 4.7%) was observed.

Post Acute HHA Use. Different from PPS effects on SNF use, the study found
an increase in hospital episodes resulting in the use of HHA services (12.6% to 15.6%).
In addition, HHA use without prior hospital stay increased from 13.6% to 21.5%.

Outcomes. In terms of outcomes of hospital use related to quality of care, no
difference in overall readmissions or mortality pre- and post-PPS were found. For
example, the proportions of hospital episodes resulting in readmission within the one-
year observation periods were 39.3% pre-PPS and 38.4% post-PPS. Proportions of
episodes resulting in death in the observations periods were 12.1 % pre-PPS and
12.5% post-PPS. In a further analysis of these measures, the hospital cases were
stratified by whether they were followed by post-acute SNF or HHA use. Post-acute use
of SNF or HHA did not influence either hospital readmission or mortality rates. Analysis
of subgroups of the disabled population also showed few differences in pre-post PPS
hospital readmissions and mortality.

Limitations and Conclusions

This study on the effects of hospital PPS on Medicare beneficiaries has certain
limitations. The available data precluded analyses of other service episodes such as
traditional nursing home stays. At the time the study was conducted, data were not
available to measure use of Medicare Part B services. Detailed service-specific,
casemix information (e.g., DRGs) was unavailable for comparison in pre- and post-PPS
observation periods. Finally, the analysis was not specifically designed to evaluate the
effects of PPS on the need for or use of "aftercare" in the community.

In conclusion, this study of the effects of hospital PPS on the functionally
impaired subgroup of Medicare beneficiaries indicated no system-wide adverse
outcomes. Further research on the community services, nursing home use and other
types of care would be necessary to develop a complete picture of the effects of PPS on
disabled Medicare beneficiaries.



I. INTRODUCTION

This report describes a study to measure changes in the pattern of Medicare
service use resulting from the implementation of the prospective payment system (PPS)
for Medicare hospital reimbursement. Distinct from prior studies which addressed the
general Medicare population, our analysis focused on PPS effects on disabled elderly
Medicare beneficiaries. Our specific aims were to measure changes in Medicare service
use and to evaluate the effects of these changes on quality of care in terms of hospital
readmission and mortality. In the following sections, we first discuss the background for
this study. Second, we describe data sources and methodology. Third, we present
findings. Finally, we discuss the implications of our findings and review the limitations of
this study.

II. BACKGROUND

Medicare's prospective payment system (PPS) for hospital inpatient care was
implemented in October, 1983. Under this system, payment for care is made on a fixed
price per case, based on the average cost for a patient in a given Diagnosis Related
Group (DRG). This system of payment provides incentives for hospitals to use
resources efficiently, but it contains incentives to avoid patients who are more costly
than the DRG average and to discharge patients as early as possible (lezzoni, 1986).
These incentives suggest that nursing homes and home health care with lower per them
costs would be employed as substitutes for hospital days. They may also increase the
risks that hospital patients are discharged inappropriately and have to be readmitted. In
light of the potential effects of Medicare PPS on the utilization, costs and quality of care
for Medicare beneficiaries, assessments of the effects of the new reimbursement policy
have been of interest to the Administration and Congressional policy makers.

Because the PPS system has been introduced only recently, evaluations of the
effects of the policy on Medicare beneficiaries have been limited. In the following, we
briefly discuss five studies that addressed various dimensions of the effects of PPS on
hospital utilization and outcomes of patients.

One study recently published by researchers at the Commission on Professional
and Hospital Activities (CPHA) employed data from the CPHA sponsored Professional
Activity Study (PAS) to examine changes in pre- and post-PPS differences in utilization
and outcomes (DesHarnais, et al., 1987). Third-quarter data from a cohort of 729 short-
term acute care hospitals for 1980-1984 were used in this analysis. A linear forecasting
model to project 1984 measures of utilization and outcomes based on trends from 1980
to 1983 was developed to compare the expected 1984 measures to observed 1984
measures. Results from this analysis included findings that total Medicare discharges
and length of stay of Medicare hospital patients decreased in the post-PPS period. The
analysis also found significant changes in the proportions of hospital patients
discharged home to self care and home health care. The proportion discharged to self-



care dropped more than 3%, while the proportion discharged home with home health
care rose almost 2%. The analysis suggested that the shorter Medicare stays are being
supplemented with more use of home health agencies for post-discharge care.
Significant increases were also found for the proportion of Medicare discharges
transferred to other facilities (e.g., rehabilitation units). In-hospital mortality rates for
Medicare patients declined slightly in 1984 although the decline was not statistically
significant. Finally, hospital readmissions did not change significantly between the pre-
and post-PPS periods, although the measure of hospital readmission that was used was
very limited, i.e., readmission to the same hospital during the same quarter of
observation.

The CPHA researchers concluded that, while the results of the study provided
initial insights, further analysis on the effects of PPS was required because of
identifiable limitations of the study (DesHarnais, et al., 1987). For example, use of the
PAS data precluded measurement of post-discharge mortality figures. In addition, some
discrepancies may have existed between disposition of patients discharged from
hospital, as recorded by hospital records, and the actual destination after discharge. A
different measure of hospital readmission might also yield different results. Finally, as
indicated by the researchers, these analyses measured the short-term effects of PPS;
utilization and outcome measures beyond 1984 could also yield different conclusions.

In a second study, Krakauer (HCFA, 1987) analyzed the effectiveness of care
provided to Medicare beneficiaries during hospitalization and thereafter in 1983-85. He
assessed mortality rates, rates of hospital readmission, use of ambulatory and
supportive care and mortality rates. The data employed in this study were Medicare bills
submitted for hospitalization and ambulatory care and for limited intermediate care and
skilled nursing facility services, and mortality information. The analyses employed a
random 5 percent sample of patients who were admitted to and discharged from short-
stay hospitals in 1983-85. Post-hospital outcomes such as readmission and mortality
were indexed relative to the first hospital admission in a given year.

Krakauer found that while hospital admission rates continued to decline during
the study period, 1983-85, there was not a significant increase in the incidence of
readmissions. The proportion of persons with no readmissions were 65.0%, 65.8% and
67.3% for the three years. Age-adjusted mortality rates of the total Medicare beneficiary
population remained essentially the same in the 3 years, 5.1 percent, although the
cumulative mortality rate following an initial admission in a calendar year increased
slightly between 1983-84 and 1985. In 1983 and 1984, post-hospital mortality rates
were 5.9 percent at 30 days after the first hospital admission and 19.7 percent at one
year after the first hospital admission. In 1985, the corresponding rates were 6.8 percent
and 21.2 percent. Analyses of the characteristics of hospital admissions suggested that
approximately half of the increase in post-hospital mortality was accounted for by an
increase in the proportion of admissions for conditions associated with higher mortality
risks. Moreover, Krakauer suggested that another part of the difference in mortality
rates could be due to an increase in the severity of illness of admitted patients.



In addition to the analysis of the total sample of Medicare hospital patients,
Krakauer examined changes in the outcome of nine tracer conditions and procedures.
This analysis found a heterogeneous pattern of changes in mortality rates with small
increases for high-risk medical admissions but marked decreases in mortality rates
following hip or knee replacement and marked increases in mortality following coronary
artery bypass graft surgery. Readmissions to hospitals were likely immediately following
discharge, with 9-22 percent of the persons at risk of readmission in the tracer
conditions being readmitted within 30 days of discharge, while the rate dropped to 4-9
percent for persons at risk of readmission beyond the period 30 days after discharge.
Krakauer concluded that "overall, no adverse trends in the outcomes of the medical
care provided Medicare beneficiaries are discernible as yet."

In a third study, Conklin and Houchens (1987) assessed changes in mortality
rates of Medicare hospital admissions between fiscal years 1984 and 1985, while
adjusting for differential case-mix severity in the two years. Mortality was evaluated in a
fixed 30-day interval from admission. Disease severity was defined with the Disease
Staging methodology and was used to form a patient classification system based on
mortality risk. Severity of principal disease, number of high risk comorbidities, age and
sex formed the basis of the classification system. Methods of indirect standardization
were used to derive a 1985 expected overall mortality rate based on 1984 mortality
rates per severity level. Comparisons were then made between the expected (severity
adjusted) mortality rate and the observed 1985 mortality rates. This study used data
from the 20 percent MEDPAR files for fiscal years 1984 and 1985, and records of
deaths from Social Security entitlement files.

Conklin and Houchens found that while crude 30-day mortality rates increased by
9.3% between 1984 and 1985, all of this increase could be explained by the increase in
case-mix severity between the two years. Specifically, principal disease accounted for
approximately 46 percent of the change in mortality from 1984 to 1985, while the
severity of principal diseases explained an additional 35 percent of the 1984-85 change.
Finally, after controlling for the number of high risk comorbidities within each stage and
principal disease, the results suggested a higher mortality count in 1985 than was
actually observed. In addition, the researchers found that an observed 8.7 percent
decrease in Medicare hospital admission rates between the two years was primarily
caused by a decline in the hospitalization of low severity patients. As a result, the
Medicare hospital population in 1985 was, on average, more severely ill and at greater
risk of mortality than in 1984. The collective results of the study led the authors to
conclude that there was no evidence to indicate that the quality of care has declined
during the first two years of PPS.

While the first three studies examined effects of PPS in multiple hospitals in
multiple states, two other studies focused on more circumscribed populations. One of
these studies (Sager, et al., 1987) examined the impact of PPS on Medicaid nursing
home patients in Wisconsin. The other study (Fitzgerald, et al., 1987), analyzed
changes in the pattern of hip fracture care before and after PPS.



Sager and his colleagues reviewed hospitalization and mortality data on
Wisconsin's elderly Medicaid nursing home population. Hospitalization data were
available from the Wisconsin Medicaid program for the period from 1982 through 1984,
while mortality data were obtained for the years 1980 through 1985. This study
examined hospitalization rates and hospital lengths of stay and location of death of the
Medicaid patients. In addition, changes in patterns of hospitalization were compared
between the institutionalized and noninstitutionalized elderly patients. The authors
reported that during the 12 months following the implementation of PPS, Wisconsin's
institutionalized elderly Medicaid population experienced a 72 percent increase in the
rate of hospitalization and a 26 percent decline in hospital length of stay. In contrast to
the institutionalized elderly, the noninstitutionalized elderly experienced a 7 percent
decrease in the rate of hospitalization and a 13 percent decrease in the mean length of
stay.

The authors posited two possible explanations for the increased hospitalization of
institutionalized persons: (1) physician manipulation of PPS by discharging nursing
home residents only to have them scheduled for readmission at a later date and (2)
shorter hospital stays representing premature hospital discharges that resulted in more
frequent rehospitalizations. The authors noted that since changes in hospitalization
were seen only in the institutionalized population, the possibility existed that the frail
elderly may represent a unique segment of the Medicare population that is vulnerable to
the changes in health care provision encouraged by PPS. "Characterized by multiple
disabilities and impaired resilience during iliness, this group of elderly is dependent on
both short- and long-term care services and would seem potentially susceptible to
health care policies that alter the interplay between hospital and post-hospital services."”

Sager and his colleagues also found that while mortality rates for Wisconsin's
elderly population showed minimal variation during the study period (51.1/1000 in 1982
to 53.0/1000 in 1980) between 1982 and 1985, there was an increase of 26 percent in
the rate of deaths occurring in nursing homes. The changes in nursing home death
rates, which began in 1982, were also associated with a 10.3 percent decline in hospital
deaths during the same period. The authors concluded that the shift in location of death
from hospitals to nursing homes was more pronounced after the implementation of
PPS. They posited that the observed change in location of death could reflect both a
less aggressive use of hospital resources by physicians caring for terminally ill patients
and a transfer of seriously ill patients to nursing homes for terminal care. The authors
noted that both of these explanations suggest that nursing homes may now be caring
for a segment of the terminally ill population that had previously been cared for in
hospitals.

In the fifth study, Fitzgerald and his colleagues studied the effects of PPS on the
care received by hospitalized hip fracture patients. Their hypothesis was that, after PPS,
elderly patients hospitalized for hip fractures would receive shorter, less care-intensive
hospitalization and would be institutionalized (in nursing homes) more frequently. Data
for this study were derived from hip fracture patients at a 430 bed, university-affiliated
municipal hospital that primarily served indigent persons in Indianapolis, Indiana. PPS



was implemented at this hospital on January 1, 1984. The patients studied were those
aged 65 years or older with a new fracture. Patients hospitalized or institutionalized at
the time of fracture, with a history of a previous hip fracture, or with a neoplasm as a
known or suspected cause were excluded from the study. These screens produced
study samples of 47 cases pre-PPS and 23 cases post-PPS. Pre-PPS years included
1981-1983, while the post-PPS years were 1984 and 1985.

The study found no significant differences before and after PPS in the location of
the hip fracture, associated proportions or types of comorbid conditions. Also, both
groups walked with similar abilities before the fracture. The mean length of stay
decreased from 16.6 days to 10.3 days after the implementation of PPS. In addition, the
authors found that the reduction in LOS was due primarily to reductions in the period
between the initiation of physical therapy and the discharge date. Corresponding with
the reduction in this segment of stay after PPS, the authors found a reduction in the
mean number of physical therapy sessions received by the patients, which declined
from 9.7 to 4.9. The study also found an increase in the proportion of patients
discharged to skilled nursing facilities after hospitalizations, from 21 percent to 48
percent. In addition, the proportion of all patients originally hospitalized who were
receiving care in a nursing home six months after discharge increased from 13 percent
to 39 percent. Similar results were obtained after the authors excluded extended
hospitalization cases from the pre-PPS sample.

The authors pointed out that despite shorter stays and less rehabilitation, their
results did not unequivocally demonstrate that patients were less ambulatory at hospital
discharge, and that differences in the severity of comorbidity, for example, might have
explained the differential referral rate to nursing homes in the two periods. In addition,
they noted that the higher six month rate of institutionalization in the post-PPS period
may have been due to differences in nursing home characteristics, such as physical
therapy facilities. However, the increase in six month institutionalization rates suggested
that the patients entering nursing homes at discharge were not subsequently regaining
the skills needed for independent living. "This failure of the current rehabilitation process
emphasizes the inability of the current system to adequately complement acute-care
resource reductions with needed long-term care rehabilitation services in patients
previously managed with longer hospital stays."

The results of the prior studies provide initial insights on the effects of PPS on
Medicare patients. In light of the importance of the landmark policy, continuing research
is warranted to fully assess its effects. Our study was designed to provide information to
assess PPS effects on the functionally impaired subgroup of Medicare beneficiaries.
Many aspects of our study are different from those of the other studies, although the
goals are similar. The differences, including sources and types of data and
methodological strategies, provide complementary results in most cases in describing
the effects of PPS on Medicare service use and outcomes.



III. METHODS

In the following sections, we describe the data source, the analysis plan and the
statistical methods employed in this study.

A. The 1982 and 1984 National Long-Term Care Surveys

The data sources for this study were the 1982 and 1984 National Long-Term
Care Surveys (NLTCS) of disabled elderly Medicare beneficiaries, and their Medicare
Part A bills and Medicare records on mortality. The NLTCS contained detailed
information on the health and functional characteristics of nationally representative
samples (about 6,000) of noninstitutionalized disabled Medicare beneficiaries in 1982
and in 1984. These characteristics included medical conditions, dependencies in
activities of daily living (ADL) and instrumental activities of daily living (IADL). For these
samples, Medicare Part A bills on hospital, skilled nursing facility (SNF) and home
health service (HHA) use were obtained from the Health Care Financing Administration
(HCFA). In addition, mortality events from Medicare enrollment files were obtained.
Hence, the research file contained detailed patient characteristics information for two
points in time, straddling the implementation of PPS, and complete Medicare Part A
hospital, SNF and home health utilization and mortality information. Because the exact
dates of service were available from the Medicare Part A bills, it was possible to define
periods of Medicare hospital, SNF and HHA service use as well as periods when such
services were not used.

The data set that we assembled for this study provided a basis for addressing
analytical dimensions that are not generally available on billing records and hospital
discharge abstracts alone (lezzoni, 1986). The NLTCS allowed a broad characterization
of cases including multiple chronic complications or co-morbidities and physical and
cognitive impairments. Continuous Medicare Part A bills permitted a tracking of persons
in the NLTCS samples through different parts of the health care system (i.e., Medicare
hospital, SNF and HHA) so that we could examine transitions from acute care hospitals
to subsequent experience in Medicare SNF or HHA services. Finally, our use of the
Medicare enrollment files allowed us to measure mortality when individuals were
receiving Medicare Part A services and also when they were not.

B. Analysis Plan

Our analysis plan was to compare Medicare service utilization for 12-month
periods before and after the implementation of PPS. The pre-PPS period was the one-
year window from October 1, 1982 through September 30, 1983. The post-PPS period
was the one-year window from October 1, 1984 through September 30, 1985. These
time frames were selected because detailed patient information based on the NLTCS
data were available only for the two years, 1982 and 1984. Hence, the availability of
information on a multiplicity of patient characteristics to identify potential PPS effects on
specific subgroups of the Medicare population required us to examine utilization



patterns in fixed intervals before and after the implementation of PPS. Other
researchers, in contrast, addressed the PPS assessment issues using trend analysis
strategies (DesHarnais, et al., 1987).

Episodes of Service Use. The unit of observation in this study was an episode
of service use rather than a Medicare beneficiary. We selected episodes rather than
Medicare beneficiaries because beneficiaries could experience different numbers of
episodes of one type of care (e.g., hospital) and different patterns of multiple service
use episodes (e.g., hospital, SNF, HHA) during a 12-month period. By analyzing
episodes, we were able to compare differences before and after PPS in all types of
Medicare services between the two periods. Hence, the length of stay of a third hospital
admission for a given beneficiary, for example, would enter the calculation of average
hospital length of stay. Because of the large number of combinations of service use
experienced by Medicare beneficiaries in a one-year period, it would be practical only to
analyze a very limited number of different patterns if we used beneficiaries as the units
of observation.

Episodes were defined as periods of service use according to dates coded on the
Medicare Part A bills. The complementary intervals of time when these Medicare
services were not used were also defined. These "other" episodes refer to intervals
when individuals in the sample were not receiving Medicare inpatient hospital, SNF or
HHA services. However, they might have been using non-Medicare nursing home
services, or other Medicare services such as outpatient care, although, at the time of
the selection of the 1982 and 1984 samples, persons in nursing homes were identified
as a special subsample. Because of the potential heterogeneity of situations
represented by the "other" episodes, pre-post PPS changes in this type of episode must
be interpreted with caution.

An episode was based on recorded dates of service use from the Medicare
records. Discharge disposition of any type of service episode was based on status
immediately following the specific episode. For example, a Medicare hospital episode
terminating in discharge to Medicare SNF care would imply that the SNF episode
followed within a day of the hospital discharge. Hence, a post-hospital SNF stay, if it
started several days after a hospital discharge, would not be recorded as the disposition
of the hospital episode. This definition of coterminous services has the potential effect of
reducing the rates of post-hospital utilization of SNF or HHA services. However, this
definition was applied uniformly for both pre- and post-PPS periods, and we are not
aware of any systematic differences in the onset of post-acute services between the two
time periods.

Samples of the Medicare utilization information for the community disabled
individuals from the 1982 and 1984 NLTCS were drawn for analysis. Episodes of
hospital, SNF, HHA and all other episodes were drawn proportionally to the number of
each type of service status available. For example, because of the relatively small
number of Medicare SNF episodes, all SNF episodes were drawn for the analysis. On



the other hand, a random sample of the much more frequent hospital episodes was
selected.

Service Use and Outcome Analyses. Events of interest to the study were
analyzed in two ways. First, we conducted analyses to measure changes in the length
of stay and discharge status of each type of Medicare Part A services. Hospital, SNF
and HHA service events were analyzed as independent episodes. For example, all of
the hospital episodes in our sample, whether they were the first, second or third
hospitalization during the observation window, were included as an individual unit of
observation. No inference was made about the relationship of one hospital episode to
another. By focusing on each episode of service use as a unit of observation, the
analysis was able to include all episodes of the samples without benchmarking for a
specific event, such as the first admission during the pre and post-PPS observation
windows. Hence, the results of this analysis provides a representative picture of
differences in pre- and post-PPS patterns of Medicare service use, in terms of service
types and each episode of any given service type experienced by Medicare
beneficiaries.

The second analysis strategy focused on outcomes subsequent to hospital
admission. We measured changes in hospital use, and use of post-acute SNF and HHA
services, hospital readmissions and mortality during and after hospital stays. While also
based on episodes rather than beneficiaries, this analysis keyed events to a hospital
admission. Hence, unlike the first analysis, episodes of SNF and HHA use, for example,
were included only if they were post-hospital events. Hospital readmissions refer to any
pair of hospital stays (e.g., first and second, second and third, etc.). In this way,
comparisons between 1982-83 and 1984-85 patterns would include all hospital
readmissions, rather than, for example, a "benchmark" first readmission during the
observation window.

Population Subgroups as Case-Mix. In both the service use and the outcome
analyses, we conducted analyses where we stratified the NLTCS samples by relatively
homogeneous subgroups of the disabled population.

We refer to these subgroups as case-mix groups because they represent
different types of patients who would likely experience different Medicare service use
patterns and outcomes. Our case-mix groups are based on chronic health and
functional characteristics and are independent of their state at admission to Medicare
services. In this way they are distinct from DRGs, for example, which differentiate the
acute care requirements of persons being admitted to hospitals.

Case-mix information on the 1982 and 1984 samples were derived through
Grade of Membership analysis of the pooled 1982 and 1984 samples (Woodbury and
Manton, 1982; Manton, et al., 1987). Pooling patients from the two periods to define the
GOM groups enabled us to make case-mix-specific comparisons consistently across
the two periods. The GOM techniques identified an optimum number of case-mix
profiles based on maximum likelihood estimation of the set of health and functional



status characteristics from the 1982 and 1984 NLTCS. Fifty-six (56) medical conditions,
ADLs and IADLs were used in this analysis. The GOM profiles represent subgroups of
the total samples which were relatively homogeneous in terms of these characteristics.
Because the 1982 and 1984 samples were pooled for the GOM analysis, the case-mix
groups that were derived were representative of both the pre- and post-PPS periods.
We discuss the GOM methodology in greater detail in the following section on statistical
methodology.

With the population subgroups, we could determine whether any change in
overall utilization changes between pre- and post-PPS periods remained after
adjustments were made to account for case-mix effects. Hence, while hospital LOS has
been noted to decrease with PPS, questions still remained about whether the observed
declines were due to hospital behavior or to case-mix changes. The case mix controls
allowed us to examine this question. Second, the GOM groups represent potentially
vulnerable subsets of the total disabled elderly population according to functional and
health characteristics. We examined the changes among vulnerable subgroups to
determine which segments of the total population were most affected by PPS.

C. Statistical Methodology

We employed a combination of two methodological strategies in this study. First,
Grade of Membership analysis was used to derive subgroups of the population
according to patient characteristics, and to measure case-mix changes between the
pre- and post-PPS periods. Life table methodologies were employed to measure
utilization changes between the two periods. Various life table functions described risks
of events and durations of expected time between events (e.g., hospital length of stay).
Statistical comparisons were made, therefore, between life table patterns of events
rather than between measures of central tendency such as mean scores. This
methodology provides a more complete comparison of the patterns of changes between
the pre- and post-PPS periods. In our presentation of results we indicate statistical
significance at .05 and .10 levels.

Grade of Membership (GOM) Analysis. GOM analysis is a multivariate
technique that combines two types of analyses usually performed separately (Woodbury
and Manton, 1982). The first component is a description of the relation of each case-mix
dimension to each of the variables selected for analysis. Using the GOM procedure, a
prespecified number (say K) of dimensions can be identified from the available
information. The second component is a grade or weight for each person representing
how much each person is described by the characteristics associated with a given case-
mix dimension. A person can be represented by more than one case-mix dimension and
have different degrees or grade of membership for each.

Several characteristics of GOM analysis recommend it as a clustering procedure
for the analysis of case-mix in this study. First, GOM is capable of dealing with large
numbers of correlated discrete variables and reducing them to a smaller, more
manageable number of dimensions. Second, since the analysis identifies "K" sets of



discrete profiles, each with their own characteristic relationships to the variables of
interest, subgroup variable interactions are directly represented in the analysis. This
allows, for example, for comorbidities to serve as descriptors of the stage of the natural
history of a specific condition, as well as to describe the pattern of comorbidities. Finally,
since the analysis generates coefficients that describe how each person is related to
each of the basic profiles, it offers a strategy for generating continuous measures of
severity determined by a wide range of interacting medical and disability conditions.

GOM analysis involves a simultaneous analysis of the relationships of both
variables and cases to a set of analytically defined profiles of individual functional and
health characteristics. Measurements on each individual are predicted as the product of
two types of coefficients--one describing how closely an individual's characteristics
approximate those described by each of the analytic profiles or subgroups and another
describing the characteristics of the profiles. The two types of GOM coefficients can be
associated with the two types of results. First, multivariate profiles or "pure types" are
defined by the probability that a person in a given group or pure type has each of the set
of characteristics or attributes. These can include, for example, presence or absence of
specific medical conditions and activities of daily living. Second, for each profile defined
in the analysis, weights are derived for each person, ranging from 0 to 1.0 (and
summing to 1.0) reflecting the extent to which a given individual resembles each of the
profiles. Appendix A discusses the technical details of GOM analyses.

Life Table Analysis. In conjunction with the Grade of Membership analysis
employed to develop the case-mix groups, we used cause elimination life table
methodologies to analyze the duration data in service episodes. Life table
methodologies were employed for several reasons. First, an important dimension of the
comparisons of Medicare service use between 1982-83 and 1984-85 was the duration
of specific services (e.g., hospital length of stay). Life table methodology permits the
derivation of duration specific schedules of the occurrence of events, such as the
probability of a discharge to a SNF after a specific number of days of hospital stay.

Second, there were competing risks which censored the occurrence of specific
events of interest, such as "end of study" relative to hospital readmission. Cause
elimination life table methodology adjusts the probability of being readmitted to a
hospital by accounting for the competing risks of "end of study" before readmission.
Since we cannot observe a readmission after the study ends, our results could be
biased and misleading if we did not account for this censoring. Life table methodology
incorporates the use of the periods of exposure of incompleted events (e.g., a nursing
home stay that ends after the study) in the calculation of risks of specific outcomes.

Finally, the life table contains functional relationships that provide rich
descriptions of the patterns that are fundamentally important to this analysis. For
example, while a schedule of conditional probabilities of hospital readmissions can be
produced, these probabilities do not tell us how much time passed before the
readmission. The life table can provide estimates of the expected amount of time before
readmission in addition to the probability of readmission. For the analyses where
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utilization patterns were examined for specific case-mix groups, specialized cause
elimination life table methodologies were developed to derive life table functions for
each of the case-mix subgroups. Specifically, life tables were calculated for persons
who have identically the characteristics of one of the groups. These tables described
the service use patterns of a person with a weight of 1.0 (i.e., 100 percent) on that
group and a weight of 0.0 on all other groups. These "pure type" life tables can be
adjusted for "competing risk" effects using the standard life table procedures discussed
above. The life tables for the total population can be derived by employing the case-mix
weights (i.e., the gi) actually calculated for each person. Hence a person who is 0.5 like
the first profile and 0.5 like the second profile would have service use life tables that,
likewise, are weighted combinations of the life tables for the first and second profiles.
Since the case-mix weights must add to one, adding up the weighted life tables must
reproduce the life table for the total population, i.e., the population before stratifying by
the case-mix weights. This provides a procedure for testing whether the case-mix
stratifications (or any other stratification such as the service use differences between
1982-83 and 1984-85 intervals) is "significant.” By "significant” we mean whether or not
the life tables estimated for each case mix group differ from those for the total
population by more than chance. The statistic used to test the significance of
differences is the well known X? "goodness-of-fit* statistic which is used to determine if
two or more distributions are statistically significantly different. The computational
details of such tests are presented in Manton et al., 1987.

IV. RESULTS

This section presents the results of the analyses of the pre- and post-PPS
utilization of Medicare services experienced by the noninstitutionalized disabled elderly
beneficiaries. The results are presented in five parts. The first part presents a general
context of mortality and Medicare service use of the various subgroups of the total
Medicare beneficiary population based on the total population screened for the NLTCS.
The remaining four parts address different service use and outcome patterns of the
subgroup of Medicare beneficiaries who have chronic disabilities.

A. Analysis of Major Subgroups of the Total Medicare
Beneficiary Population

Although our study focused on chronically disabled persons in the total elderly
population, it is important to view the service use and mortality of this subgroup in the
context of all major components of the total Medicare population. This can be done by
examining the patterns of service use in the three major subgroups of the population as
defined by the sample design of the 1982-1984 NLTCS. The three sample groups
defined at the time of the screening were a.) the community disabled elderly (i.e., those
who received the detailed questionnaire and who will be analyzed in great detail in
subsequent sections), b.) the community non-disabled elderly, and c.) those persons
who were in long term care institutions at the time the sample was defined. Table 1
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presents comparative hospital utilization statistics of the three subgroups of Medicare
beneficiaries. Detailed tables on all hospital, SNF and HHA patterns are included in

Appendix B.
TABLE 1. Hospital Lengths of Stay and Discharge Outcomes of Subgroups of the
Medicare Population*: 1982 and 1984 National Long Term Care Survey
Community Community S .
Nondisabled Disabled Institutionalized
ALL EPISODES
Weighted Episodes
1982 6,347,380 3,154,581 646,864
1984 5,235,110 3,013,235 595,282
LOS
1982 10.1 11.6 112(')0
1984 8.8 10.4 0
|HOSPITAL LOS, BY TERMINATION STATUS OF HOSPITAL STAY
[To SNFs
Rate
1982 2.1 4.9 13.8
1984 2.4 4.5 10.0
LOS
1982 22.0 19.2 12.7
1984 20.0 14.3 14.4
To HHA
Rate
1982 55 11.6 15
1984 7.6 14.5 25
LOS
1982 17.2 13.6 13.1
1984 14.3 12.2 12.6
|To Other
Rate
1982 85.2 72.2 69.6
1984 82.5 70.5 71.7
LOS
1982 9.0 10.2 11.6
1984 7.7 9.6 9.1
To Death
Rate
1982 4.7 8.2 12.8
1984 5.2 8.1 13.2
LOS
1982 15.0 15.1 13.7
1984 12.4 11.4 10.0
|* Rates do not add to 100% because of episodes censored by end-of-study.
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Table 1 shows that nondisabled, noninstitutionalized persons had shorter
hospital stays than either the community disabled or the institutionalized. The higher
LOS of the latter groups is probably related to their functional disabilities. The table also
shows that the hospital length of stay for the community nondisabled group declined
from 10.1 to about 8.8 days--in line with the decline noted in the general Medicare
population (Neu, 1987). While this group is relatively healthier in terms of chronic
functional and health problems they will still experience, at a lower rate, serious and
acute medical problems. Changes in LOS of the nondisabled may be compared with the
decline in hospital LOS for persons in institutions (from 12.0 to 10.0 days) and for the
community disabled elderly (from 11.6 to 10.4 days). Thus, an groups experienced
notable declines in hospital LOS with the institutionalized having the largest decline (i.e.,
2.0 days). Conversely, the disabled elderly residing in the community had the lowest
absolute and proportional decline in hospital length of stay before and after PPS.

In examining the length of time and percent of cases that terminate in a particular
way we see that the nondisabled community elderly and the institutionalized elderly
have slight increases in hospital episodes ending in death with the community disabled
experiencing virtually no change. Note that these changes have not been adjusted for
the increased severity of hospital case-mix which Krakauer and Conklin and Houchens
found to eliminate much of the pre-post mortality difference. We also found that, for
community dwellers (both disabled and non-disabled), there were compensating
decreases in mortality in Medicare SNF and HHA service episodes suggesting that
more serious cases were being transferred to hospitals more efficiently. Tables of these
patterns are found in Appendix B.

The mortality increases that do exist are of the magnitude that could be caused
by year to year changes in national mortality patterns found in Figure 1. For the total
elderly population we see that the pattern is erratic with death rate "peaks" in 1983 and
1985 and with the lowest mortality rates for 1986. This irregular pattern suggests that
there is no consistent elevation of mortality for the total elderly population, and that any
pre- and post-analysis of mortality must be interpreted with these secular irregularities in
mind. To illustrate, we conducted parallel analyses to the ones presented here of all
experience in calendar years 1982 and 1984. 1984 relative to 1983 was a year of low
mortality. As a consequence we observed a general pattern of mortality declines in our
analyses using that set of temporal windows. Thus, the 1982-83 and 1984-85 service
windows here actually represent a type of "worst" case scenario.

13



FTCTIME F: TEATH RATES FOR U.S. POPULATION ACED G5 YEARS AND OVER, 19R2-1986

6,000

5,000
1902 1917 1904 1905 19

—=—YEAR~~—

Table 1 also shows that for all three populations increases occurred in the use of
HHA services after hospital discharge, with declines in the time spent in hospitals prior
to HHA admission. Medicare SNF use increased for the nondisabled community elderly,
but decreased for both community disabled and institutionalized elderly..

In subsequent sections we will analyze in greater detail, the service use and
mortality of one of the groups, the community disabled elderly. For this potentially
vulnerable group, because of the detailed survey information, we will be able to control
for detailed chronic health and functional status characteristics. Section B describes the
subgroups among the disabled elderly derived from the GOM analysis of pooled 1982
and 1984 NLTCS data. Section C describes the hospital, SNF and home health care
utilization patterns in the pre- and post-PPS periods. This analysis examines the
changes in length of stay and termination status of episodes of each of these Medicare
services between the two time periods without regard to the interrelation of events.
Section D discusses hospital readmission patterns by examining rates of readmission at
specific intervals after hospital admission. Section E addresses mortality patterns after
hospital admission, including deaths in post-acute care settings after hospital discharge.

B. Population Subgroups

The Grade of Membership analysis of the period 1982-83 and 1984-85 NLTCS
data produced four relatively homogeneous subgroups. In our analyses, these groups
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were used principally to determine if overall changes in Medicare service utilization
between the pre- and post-PPS periods were found for major subgroups of the disabled
Medicare population, and if specific vulnerable subgroups were particularly affected by
PPS. The GOM subgroups derived are based on much broader criteria involving chronic
health problems than the diagnostic related groups (DRG's) employed in the actual PPS
reimbursement system. These groups represent distinct subsets of medical and
functional states of Medicare beneficiaries reflecting the multiple comorbidities of elderly
persons which may be expected to be associated with service use patterns and
possible negative outcomes of care such as hospital readmission and mortality. While a
fall description of the GOM subgroup profiles are presented in Appendix C, Table 2
highlights the most significant characteristics of the four groups.

Type |, which we will refer to as "Mildly Disabled," has only a minimum of
long-term health and functional status problems, with the most prevalent
conditions being rheumatism and arthritis. Relative to the entire population
of disabled Medicare beneficiaries, Type | individuals are young, with only
10 percent being over 85 years of age. Sixty-seven percent (67%) indicate
that their general health is good or excellent. Only 3 percent had a prior
nursing home stay, and only 10 percent spent private dollars for home
care.

Type II, which we will refer to as the "Oldest-Old," has many ADL and
IADL problems with 72 percent being dependent in bed to chair transfers.
This type is also prone to hip and other fractures; the relative risks of hip
fracture in this group, for example, is three times greater than the average
disabled person. Glaucoma and cancer are also prevalent in this group.
Demographically, 50 percent are over 85 years of age, 70 percent are not
married and 70 percent are female. This group also has the highest rates
of prior nursing home use (22%) compared to the sample average (10%).

Type lll, which we will refer to as "Heart and Lung Problems," has mild
ADL dependencies, such as bathing, and IADL dependencies. Arthritis,
which is prevalent in this group, is associated with a high risk of
permanent stiffness. Most characteristic of this group are high risks of
cardiovascular (e.g., 80% arteriosclerosis) and lung diseases (e.g., 44%
bronchitis) which are associated with high likelihood of diabetes (45%) and
obesity (50%). The group is not particularly old, with 95% being under 85
years of age, and is predominantly female.

Type IV, which we will refer to as "Severely ADL Dependent,” has a 60
percent chance of being dependent in eating and 100 percent chance of
being dependent in all other ADLs. A high risk of being bedfast (11
percent) or chairfast (32 percent) is characteristic of this group. Moreover,
membership in this group is also associated with a 70 percent chance of
being incontinent. The high level of disability is associated with
neurological diseases, including Parkinson's disease, multiple sclerosis
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and epilepsy. Senility and behavioral problems are also present.
Demographically, 48 percent are male, 58 percent married and 25 percent
are over 85 years of age. A high proportion (19%) of members of this
group had prior nursing home stays.

| TABLE 2. Highlights of GOM Group Profiles* |
[Type I: Mild Disability |
Rheumatism and arthritis (58%)

"Young-Olds" (10% over 85)

50% married

53% male

67% good-excellent health on subjective scale
3% with prior nursing home stay

47% with no helper days

[Type Ii: Oldest-Old

Problems with transfer (72%), mobility, toileting and bathing
All IADLs

Hip fractures (8%: RR=3:1), other breaks (14%: RR=2:1)
Glaucoma

Cancer

50% over 85 years old

70% not married

70% female

22% prior nursing home stay (RR=2:1)

Home nursing service (.25) and therapist (.06)

Type lll: Heart and Lung Problems

Bathing dependent and IADLs

100% arthritis, 62% permanent stiffness

45% diabetes, 50% obese

Highest risks of cardiovascular and lung diseases
95% female

95% under 85

|Type IV: Severe ADL Dependency

60% with ADL for eating, 100% all other ADLs
Bedfast (11%); chairfast (32%)

70% incontinent (27% with catheter or colostomy)
Parkinsons, mental retardation (10%)

Senile (60%)

Stroke, some heart and lung

48% male, 58% married, 25% over 85, 20% Black
80% with poor subjective health

19% with prior nursing home use

|* Probabilities of group membership converted to percentages. |

The four case-mix groups derived in this study represent coherent collections of
disability and medical conditions that are suggestive of service use differences and
outcomes. Type | would appear to be the least vulnerable to inappropriate outcomes of
hospital admissions--principally because of their overall good health. Type II, the
Oldest-Old, with hip fractures, for example, would be expected to require post-acute
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care for rehabilitation. Type lll, because of their acute heart and lung problems, might
be expected to experience multiple hospital admissions within a one year period and
higher than average mortality risks. Type IV, the severely disabled individuals with
neurological conditions, would be expected to be users of post-acute care services and
long-term care, and at high risk of mortality. Thus the GOM defined groups are distinctly
different subgroups of the disabled elderly population, ranging from persons with mild
disability to severely disabled individuals. In the following sections on Medicare service
use, these GOM groups are used to adjust overall utilization differences between pre-
and post-PPS periods. We also discuss significant changes in utilization for each of
these GOM subgroup types.

In addition, we employed the second output of GOM analysis, the degree to
which individual cases resemble each of the GOM profiles to determine if a shift
occurred in the case-mix of episodes of Medicare hospital, SNF and HHA care between
the pre- and post-PPS periods. By summing the individual case weights per GOM
profile per case, it was possible for us to determine whether there was a shift in the
cases that resembled each of the GOM subgroups (shift in the distribution of GOM
scores between 1982 and 1984).

|TABLE 3. Distribution of Disabled Elderly in Different Service Settings Pre- and Post—PPS|
: Health Severely
Total D'i\g!g'lé g O'gledSt' & Lung ADL
Problems Dependent
|Hospital |
1982 100.0 30.0 25.1 24.5 20.3
1984 100.0 29.7 27.2 26.2 16.9
ISNF |
1982 100.0 27.2 28.1 21.5 23.2
1984 100.0 30.1 30.8 20.4 18.7
[HHA |
1982 100.0 22.6 27.1 21.7 28.5
1984 100.0 21.4 28.2 21.4 29.0
|Other* |
1982 100.0 32.2 24.0 23.6 20.2
1984 100.0 315 26.4 21.0 21.1
|Overall GOM Sums |
1982 100.0 29.2 25.3 23.4 22.1
1984 100.0 28.7 27.3 22.7 21.3
* These are episodes when no Medicare hospital, skilled nursing facility or home health services
are used. They could include, for example, no services, Medicaid nursing home stays and
Medicare outpatient care.

Table 3 shows a shift in the proportion of cases by service episodes of each of
the four types between 1982 and 1984. The shifts are generally in the expected
direction. For example, for hospital episodes there was a large decline in the "Severely
ADL Dependent” (i.e., from 20.3% to 16.9%) but increases in the "Oldest-Old" and
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"Heart and Lung" suggesting an increase in the medical acuity of the population with a
significant reduction in seriously impaired persons with less medical acuity. In the SNF
group we also see declines in the severely ADL impaired population with increases in
the "Mildly Disabled" and "Oldest-Old" populations--again suggesting a change in case
mix representing increased acuity of a specific type. HHA services show moderate
changes with the oldest-old and severely ADL dependent types increasing in
prevalence and the less disabled decreasing. Thus the HHA population has, in contrast
to the SNF population, become more chronically disabled and even older. This HHA
pattern reflects similar changes in the community population which becomes older and
has more severely disabled persons. Thus the whole distribution by case-mix type has
been altered by the sorting out of service venues due to the impact of PPS.

C. Service Use Analysis

This section discusses the service use patterns of hospital, skilled nursing facility
(SNF) and home health agency (HHA) care experienced by the NLTCS chronically
disabled community sample between 1982-83 and 1984-85. This analysis was designed
to provide a description of changes between the two time periods in terms of rates of
how different service events ended, and how these event termination patterns were
related to episode duration. For example, we structured the analysis to determine if
changes in hospital length of stay after PPS were related to changes in the proportion of
hospital discharges followed by use of SNF and HHA care.

Hospital Use. Table 4 presents the patterns of Medicare hospital events for the
two time periods, after adjusting for the events for which the discharge outcome was not
known because of end-of-study. There was an overall decline in LOS from 11.6 days in
the pre-PPS period to 10.2 days in the post-PPS period, after adjustments were made
for end-of-study. Table 4 also shows a decline in the proportion of hospital admissions
that resulted in a discharge to Medicare SNF services (5.2% versus 4.7%), although
discharge to HHA care increased from 12.6 percent to 15.6 percent. There was no
change in discharges due to death which was 9.1 percent in both pre- and post-PPS
periods, although patients who died in the hospital had shorter stays in the post-PPS
period. The LOS of hospital stays declined between the pre- and post-PPS periods, for
all discharge terminations except to "other."” Because the percent of hospital discharges
to SNFs declined, there was no apparent substitution of hospital and SNF days,
although some possibility existed for HHA care serving as a substitute for hospital days.
Since increases in post-acute care might be viewed as intended effects of PPS, it is
surprising that SNF use declined. in later sections we examine the changes in such use
in relation to hospital readmission and mortality outcome.

18



TABLE 4. Medicare Hospital Episodes, by Discharge Status: Adjusted for End of Study |
Unadjusted | Adjusted for Case-Mix |
Observed* || cpj- De%rfees Significance || Chi- De%rfees Significance
Square Freedom Level Square Freedom Level
IALL EPISODES
Unweighted
Episodes in 1982 1,365
Weighted 3,154,581
Episodes
|S°Sp'_ta:]"?js | 116 69.0 40 005 168.1 || 160 550
nweighte
Episodes in 1984 1,039
preighied 3,013,235
pisodes
[Hospital LOS || 102 ]
IDISCHARGE TO SNF
|1982 Rate | 52 |
Hospital LOS_ || 202 | ;4 8 050 43.3 32 100
1984 Rate | 47 ]
[Hospital LOS || 147 |
IDISCHARGE TO HHA
|1982 Rate | 126 |
Hospital L 14.
[Hospital LOS _ | 3l 183 8 025 475 32 050
1984 Rate | 156 ]
[Hospital LOS || 129 |
|DISCHARGE TO OTHER**
|1982 Rate | 732 |
Hospital L 10.1
Hosptallos || 101 | . 8 900 18.6 32 975
|1984 Rate | 706 ]
[HospitalLOS || 93 |
IDISCHARGED DEAD
1982 Rate | 91 |
Hospital L 15.7
Hosptallos || 157 ) ., 8 050 29.6 32 750
|1984 Rate | 91 ]
[Hospital LOS || 111 |
* Sum of discharge destination rates does not add to 100% because of end-of-study adjustments.
** These are episodes when no Medicare hospital, skilled nursing facility or home health services are used.
They could include, for example, no services, Medicaid nursing home stays and Medicare outpatient care.

Table 4 also presents the results of statistical analyses when adjustments are
made for differences in case-mix between 1982 and 1984. This refinement of the
comparison of observed differences in patterns indicated that statistically significant
differences (at the .05 level) were found for the hospital stays that ended with admission
to HHA. It is apparent that both rates of hospital discharge to HHA and hospital LOS
prior to discharge were different between the two time periods. Table 4 indicates that,
while HHA admissions from hospitals increased, the LOS in hospitals prior to HHA

19



admissions decreased between pre- and post-PPS periods. There also appears to be a
change in the hospital stays that resulted in admissions to SNFs, although this
difference was significant at a .10 level. The fact that hospital LOS overall did not differ
statistically between 1982 and 1984 after case-mix adjustments suggests that minimal
changes in LOS resulted from PPS for the disabled elderly that are the subject of this
analysis.

| TABLE 5. Medicare SNF Episodes, by Discharge Status: Adjusted for End of Study |

| Unadjusted || Adjusted for Case-Mix |
Observed™ || cp;- De%rfees Significance || Chi- De%rfees Significance

Square Freedom Level Square Freedom Level

ALL EPISODES

Unweighted

Episodes in 1982 249

preighted 198,939

pisodes
Hospital LOS 69.9
oSPra | 73.9 45 005 1626 || 180 400

Unweighted 208

Episodes in 1984

Weighted 202,859

Episodes

|Hospita| LOS || 37.7 |

|DISCHARGE TO HOSPITAL

1982 Rate | 306 ]

Hospital LOS 87.5

[Hospita | | 163 9 050 32.2 36 500

1984 Rate | 180 |

|Hospita| LOS || 48.0 |

|DISCHARGE TO HHA

1982 Rate | 58 ]

Hospital LOS 47.5

[Hospita | | 106 7 250 18.2 28 950

|1984 Rate | 119 |

[Hospital LOS || 303 ]

|DISCHARGE TO OTHER**

1982 Rate | 475 ]

Hospital LOS 62.6

[Hospita | | 114 9 250 51.5 36 100

|1984 Rate | 611 |

[Hospital LOS || 367 ]

|DISCHARGED DEAD

1982 Rate | 90 ]

Hospital LOS 66.5

[Hospita | | 112 9 500 21.8 36 975

|1984 Rate | 90 |

[Hospital LOS || 331 |

* Sum of discharge destination rates does not add to 100% because of end-of-study adjustments.

** These are episodes when no Medicare hospital, skilled nursing facility or home health services are used.

They could include, for example, no services, Medicaid nursing home stays and Medicare outpatient care.
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TABLE 6. Medicare HHA Episodes, by Discharge Status: Adjusted for End of Study |
Unadjusted | Adjusted for Case-Mix |
Observed* || cpj- De%rfees Significance || Chi- De%rfees Significance
Square Freedom Level Square Freedom Level
IALL EPISODES
Unweighted
Episodes in 1982 709
Weighted 1,035,916
Episodes
|H°Sp'_ta' os | 774 |l 156 52 001 2283 || 208 500
Unweighted 686
Episodes in 1984
Weighted 1,548,840
Episodes
[Hospital LOS || 525 ]
|DISCHARGE TO HOSPITAL
|1982 Rate | 147 |
Hospital LOS_ || 785 | )¢ 12 500 38.5 48 900
1984 Rate | 108 ]
[Hospital LOS || 628 |
IDISCHARGE TO SNF
|1982 Rate | o5 |
Hospital L 7
Hosptallos || 567 | g 6 250 9.6 24 990
1984 Rate | o6 ]
[Hospital LOS || 39.8 |
|DISCHARGE TO OTHER**
|1982 Rate | 802 |
Hospital L 75.
Hosptallos || 758 | 4,4 11 500 52.9 44 500
|1984 Rate | 850 ]
[Hospital LOS || 512 |
IDISCHARGED DEAD
1982 Rate | 47 ]
Hospital L 102.
HosptalLos || 1025 | ,, ; 11 500 26.4 44 990
|1984 Rate | 37 ]
IHospital LOS || 527 |
* Sum of discharge destination rates does not add to 100% because of end-of-study adjustments.
** These are episodes when no Medicare hospital, skilled nursing facility or home health services are used.
They could include, for example, no services, Medicaid nursing home stays and Medicare outpatient care.

SNF Use. Table 5 presents the discharge patterns of individuals who
experienced Medicare SNF use pre- and post-PPS and the length of stay in Medicare
SNFs. There was a decline in average LOS for all SNF episodes from 69.9 days to 37.7
days. Results of declining overed days of SNF care are consistent with HCFA statistics
(Hall and Sangl, 1987). By termination status of SNF episodes, there was a reduction in
discharge from SNFs to hospitals from 30.6 percent in the pre-PPS period to 18.0
percent in the post-PPS period. This suggests a reduction in hospital readmission from
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SNFs since most SNF stays are preceded by hospital stays. Table 5 also presents the
results of statistical tests on the SNF patterns of LOS and discharge destination when
adjustments were made for case-mix. These results indicate that the observed
differences of changes in SNF utilization were not statistically significant after case-mix
adjustments. In fact, only those SNF cases that resulted in discharges to episodes with
no further Medicare services were marginally significant (p =.10).

HHA Use. Table 6 presents the patterns of discharge for HHA episodes. There
was a decline in average LOS for all HHA episodes from 77.4 days to 52.5 days.
However, after adjustments were made for case-mix, this change was not statistically
significant.

Other Episodes. Table 7 presents the patterns of durations when Medicare Part
A services were not used during the pre- and post-PPS periods. There was an overall
increase in the average durations of these episodes, from 231 days to 237 days. This
result implies that intervals before and after use of Medicare hospital, SNF and HHA
services increased between the two periods. There was also a reduction in the
likelihood that these periods ended with an admission to hospitals (80.9% to 70.7%)
suggesting lower hospital admission rates after FPS, a result consistent with other
studies (Conklin and Houchens, 1987). Rates of "other" episodes resulting in admission
to HHA increased from 13.6 percent to 21.5 percent--a result consistent with recent
findings from a University of Colorado study (1987). In that study, Shaughnessy and
colleagues found that the proportion of Medicare HHA patients admitted from home
increased from 23.6 percent in 1982 to 38.5 percent in 1986. This increase in HHA use
was significant even after adjustments were made for the chronic health and functional
status differences between the four GOM defined subpopulations.

Subgroup Patterns of Hospital, SNF and HHA. In addition to employing the
GOM subgroups to adjust for overall utilization changes before and after PPS, we
examined differences in the effects of PPS on the specific subgroups among the
disabled elderly population. As discussed above, the GOM groups reflect differences
among the total population in terms of both medical and functional status. The next four
tables highlight the Medicare service use patterns of each of the four GOM subgroups.
Each table presents hospital, SNF, HHA and other episodes by discharge destination.
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TABLE 7. Other Episodes*, by Discharge Status: Adjusted for End of Study

Unadjusted I Adjusted for Case-Mix
Observed™ || cpj- De%rfees Significance || Chi- De%rfees Significance
Square Freedom Level Square Freedom Level
IALL EPISODES
Unweighted
Episodes in 1982 1,263
Weighted
Episodes 7,486,427
|805pi_ta:\l‘?js | 2810 84.7 60 025 232 240 750
nweighte
Episodes in 1984 1,269
Weighted
Episodes 8,499,136
[Hospital LOS || 2369 |
[DISCHARGE TO HOSPITAL
|1982 Rate | 809 |
Hospital LOS_|| 2454 ]| ,, 12 050 45.1 48 750
1984 Rate | 707 |
[Hospital LOS || 2545 |
IDISCHARGE TO SNF
|1982 Rate | 13 |
Hosptaltos || 2907 ] ,,, 12 500 245 48 990
1984 Rate | 14 |
[Hospital LOS || 2665 |
IDISCHARGE TO HHA
|1982 Rate | 136 |
HosptalLos || 1505 ] 12 010 69.4 48 025
|1984 Rate | 215 |
[Hospital LOS || 1707 |
IDISCHARGED DEAD
1982 Rate | 42 |
Hosptallos ]| 1981 ] 4 12 900 51.4 48 500
|1984 Rate | 68 |
|Hospital LOS || 2533 |

* These are episodes when no Medicare hospital, skilled nursing facility or home health services are used.
They could include, for example, no services, Medicaid nursing home stays and Medicare outpatient care.
** Sum of discharge destination rates does not add to 100% because of end-of-study adjustments.
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| TABLE 8. Medicare Hospital, SNF and HHA Use, Pre- and Post-PPS: Mildly Disabled Subgroup |
Episode | Episode Type |
End Status |  Hospital || sSNF || HHA || Other |
[ALL EPISODES |
Weighted Episodes
1982 924,009 53,768 233,985 2,390,066
1984 915,270 60,029 340,978 2,828,823
LOS
1982 10.8** 35.0 49.7 283.3
1984 8.2 28.6 39.2 291.2
TO HOSPITAL
1982
Rate 29.3 13.7 92.9
LOS 36.8 38.8 290.2
1984
Rate 5.2 10.1 70.4
LOS 3.5 62.4 287.9
TO SNF
1982
Rate 2.4%* 0.0 3.0
LOS 16.5 0.0 341.2
1984
Rate 2.9 0.2 2.1
LOS 10.1 103.8 309.2
TO HHA
1982
Rate 6.6 3.1 2.8
LOS 21.9 27.6 50.0
1984
Rate 6.3 7.2 19.7
LOS 14.9 35.3 290.8
TO OTHER
1982
Rate 82.6 59.9** 79.3
LOS 9.0 37.2 35.1
1984
Rate 84.8 83.7 86.9
LOS 7.6 30.0 36.9
TO DEATH
1982
Rate 8.4 7.7 7.0 1.3*
LOS 17.8 13.9 236.0 155.0
1984
Rate 6.0 3.9 29 7.7
LOS 9.7 18.0 25.2 316.7
* Significant at .10 level
** Significant at .05 level

Table 8 presents the patterns of Medicare Part A service use by the "Mildly
Disabled" group, which was characterized by relatively minor chronic problems such as
arthritis and by 67 percent of the group specifying that their health status was good to
excellent. Statistically significant differences (p = .05) between 1982 and 1984 were
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detected in the hospital, length of stay for this group. A significant change (p = .05) was
found in the subset of hospital stays that resulted in an admission for Medicare SNF
care. The association between increases in SNF admissions and decreases in hospital
LOS suggests the possibility of service substitution among the "Mildly Disabled."
Moreover, SNF episodes for this group had an increase in the proportion that were
discharged to the other settings. The two results suggest that for the "Mild Disability"
group, there was a detectable change in utilization characterized by higher hospital
discharge to SNFs and higher SNF discharges to "other" episodes with corresponding
decreases in hospital and SNF lengths of stay. We also found a significantly (p =.10)
higher mortality rate among the "other" i.e., non-Medicare Part A service) episodes.
While we cannot tell from the data where and what types of non-Medicare Part A
services were being received, it appears that the higher mortality among the other
episodes were offsetting the lower (but not statistically significantly lower) mortality
associated with Medicare Part A service use.

Table 9 presents the patterns of Medicare Part A service use episodes for the
"Oldest-Old" subgroup, which was characterized by a 50 percent likelihood of being
over 85 years of age, hip fracture and cancer and with many ADL problems. There were
no statistically significant differences before and after PPS in the patterns of hospital,
SNF and HHA episodes. Significant differences were detected for this group in terms of
lower rates of being admitted from the community directly to HHA services and higher
rates of dying in "other" types of episodes. It should be recalled that "other" refers to all
periods when Medicare Part A services were not received. The higher mortality of this
subgroup may be due to higher proportions of these individuals dying while receiving
non-Medicare nursing home care or other types of services. For example, given that the
oldest-old case-mix group was characterized by a high risk of cancer, some might have
received community based hospice care. While our data source does not enable us to
investigate this result for the "Oldest-OId", our findings suggest needed further research.

Table 10 presents the patterns of service use for the "Heart and Lung" group,
which was characterized by high risks of heart and lung diseases and associated risks
factors such as diabetes. For this medically acute group, there was no change in
hospital length of stay before and after PPS, which remained about 10.5 days. The only
statistically significant (p =.10) difference after PPS was found for HHA episodes that
decreased in the rate of discharge to hospitals and decreased in LOS. While differences
in mortality were not statistically significant, they suggest an increase in hospital and
SNF mortality and corresponding mortality decreases in HHA other settings.
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|TABLE 9. Medicare Hospital, SNF and HHA Use, Pre- and Post-PPS: Oldest-Old Subgroup|

Episode | Episode Type |
End Status | Hospital | SNF || HHA | Other |
IALL EPISODES |
Weighted Episodes
1982 786,295 55,338 277,839 1,782,006
1984 740,171 57,407 413,212 2,116,774
LOS
1982 14.5 117.6 59.4 182.4**
1984 135 41.4 73.5 221.7
TO HOSPITAL
1982
Rate - 34.5 14.9 67.7
LOS 128.0 62.4 201.6
1984
Rate - 19.5 9.9 56.4
LOS - 62.9 50.4 248.2
TO SNF
1982
Rate 12.3 0.7 1.0
LOS 26.7 58.8 113.2
1984
Rate 10.7 0.3 1.0
LOS 14.3 85.6 2354
TO HHA
1982
Rate 18.2 9.5 25.6**
LOS 11.7 110.6 134.3
1984
Rate 15.6 13.3 24.3
LOS 16.7 13.0 127.2
TO OTHER
1982
Rate 54.3 25.6 80.7
LOS 13.0 100.6 58.9
1984
Rate 61.6 63.6 85.8
LOS 13.0 41.3 73.7
TO DEATH
1982
Rate 15.2 30.8 3.8 5.7%*
LOS 13.6 112.0 60.5 182.2
1984
Rate 12.0 3.6 4.0 18.3
LOS 12.0 31.6 124.2 264.4
* Significant at .10 level
** Significant at .05 level
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TABLE 10. Medicare Hospital, SNF and HHA Use, Pre- and Post-PPS: Heart and Lung
Subgroup
Episode | Episode Type
End Status | Hospital || SNF | HHA || Other
IALL EPISODES
Weighted Episodes
1982 754,677 ||41,020(/219,713 1,724,877
1984 737,759 ||38,382|/344,739 1,782,299
LOS
1982 10.5 62.6 || 120.6 199.8
1984 10.6 41.6 35.9 200.1
TO HOSPITAL
1982
Rate --- 34.2 | 15.5** 90.4
LOS 86.1 55.8 208.6
1984
Rate --- 27.4 14.3 85.6
LOS - 29.8 42.8 217.9
TO SNF
1982
Rate 1.9 0.4 0.0
LOS 16.8 36.5 0.0
1984
Rate 1.6 0.2 0.5
LOS 215 52.5 140.5
TO HHA
1982
Rate 7.3 6.1 5.9
LOS 104 45.0 --- 49.6
1984
Rate 18.9 20.1 - 12.2
LOS 11.5 55.5 --- 67.6
TO OTHER
1982
Rate 88.7 54.8 67.5 -
LOS 10.0 49.1 84.6
1984
Rate 75.7 38.7 81.1 -
LOS 9.6 35.7 30.0 -
TO DEATH
1982
Rate 2.1 4.8 16.7 3.7
LOS 27.4 71.3 || 328.2 228.9
1984
Rate 3.9 13.8 4.3 1.7
LOS 20.1 63.5 123.9 266.1
* Significant at .10 level
** Significant at .05 level
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TABLE 11. Medicare Hospital, SNF and HHA Use, Pre- and Post-PPS: Severely Disabled
Subgroup
Episode | Episode Type
End Status [Hospital] SNF || HHA || Other
IALL EPISODES
Weighted Episodes
1982 689,510 48,813 ||304,379 1,589,477
1984 620,036 47,040 (|449,911 1,771,241
LOS
1982 12.1 68.2* (108.3** 123.1
1984 9.5 46.5 63.3 1441
TO HOSPITAL
1982
Rate --- 23.4* || 14.3* 41.6
LOS --- 111.6 || 136.1 140.4
1984
Rate - 254 9.5 45.3
LOS 494 85.4 199.9
TO SNF
1982
Rate 10.0 0.8 0.6
LOS 15.1 53.4 135.4
1984
Rate 6.4 1.3 1.7
LOS 211 33.2 215.2
TO HHA
1982
Rate 28.7 9.9 46.4
LOS 14.4 24.1 106.3
1984
Rate 29.7 15 45.8
LOS 9.6 22.2 94.8
TO OTHER
1982
Rate 445 46.0 || 77.1**
LOS 9.4 58.3 || 106.1
1984
Rate 44.9 46.6 854
LOS 7.7 53.7 61.2
TO DEATH
1982
Rate 16.8 20.7 7.8 11.4*
LOS 13.5 62.1 85.1 127.4
1984
Rate 19.0 26.5 3.9 7.2
LOS 9.9 325 58.0 89.6
* Significant at .10 level
** Significant at .05 level
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Table 11 presents the patterns of service use for the "Severely Disabled" group,
which was characterized by heavy ADL dependency, neurological problems, stroke, and
senility. Statistically significant differences were not detected in the hospital utilization
patterns of this group. Marginally significant differences (p = .10) were detected for SNF
episodes, which decreased in LOS. In addition, we found a slightly higher rate of SNF
episodes resulting in discharge to hospital (23.4 versus 25.4 percent) suggesting the
possibility of increased hospital readmission for this group. Home health episodes were
significantly different with overall LOS decreasing from 108 days to 63 days. While the
proportion of HHA episodes resulting in hospital admission was lower, the proportion of
HHA episodes discharged to the other settings increased. Finally, there was a
marginally significant (p = .10) decrease in community episodes resulting in deaths.

In summary, we found that hospital lengths of stay decreased between 1982-83
and 1984-85 for the subgroup of disabled, non-institutionalized Medicare beneficiaries,
but that much of this chance was attributable to case-mix changes. The finding that
admission rates to hospitals from SNFs, HHAs and the community declined between
the pre- and post-periods, is also consistent with other studies results showing declining
hospital admission rates for all Medicare beneficiaries (Conklin and Houchens, 1987).
While only marginal changes in the post-acute use of Medicare SNF care were found,
significant increases were found for the use of HHA services between the pre- and post-
PPS time periods. There were indications of service substitution between hospital care
and SNF and HHA care.

D. Hospital Readmissions

This analysis focused on hospital admissions and outcomes of these admissions
in terms of hospital readmissions. We employed cause elimination life table
methodology to measure risks of readmission after specific periods of time after an
initiating admission. The initiating admission could be any hospital admission. Hence,
this analysis embodied representative samples of each pair of hospital admissions (e.g.,
first and second, second and third, etc.) as well as all hospital admissions that did not
involve a readmission during the one-year observation periods. We benchmarked the
analysis on hospital admission, rather than discharge, because we wanted to account
for the possible effects of mortality in the hospital as a competing risk for hospital
readmission. That is, some hospital admissions result in death in the hospital; these
cases would not be eligible for hospital readmission. In choosing to benchmark our
hospital readmission risks on those entering hospital, we effectively compared all
individuals who entered hospitals in the two time periods.

We adjusted for differences in mortality as competing risks by employing cause
elimination life table methodology. This methodology produces risks of hospital
readmission net of mortality. Hence, the readmission rates for each period are not
confounded by possible differences in exposure to readmission because of differences
in mortality risks between the two periods. The characteristics of individuals entering
hospitals differed between the pre- and post-PPS periods. This difference was identified
in another analysis in our study (the comparison of case-mix by GOM gi's) and
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indicated an increase in the oldest-old and medical acute groups. As with the other
analysis of episodes of Medicare service use, comparisons are made between the pre-
and post-PPS periods using October 1 through September 30 windows for both 1982-
83 and 1984-85.

In comparing pre- and post-PPS period differences in hospital readmissions, we
looked at several dimensions of the phenomenon. First, we examined the proportion of
hospital admissions that resulted in readmissions during the one year windows of
observation. The proportions between the two years remained about the same--39.3%
in 1982-83 and 38.5% in 1984-85. Not surprisingly, the expected number of days before
readmission were also similar--194 days versus 199 days.

Second, we examined the risk of readmission as a function of duration of time
after the initiating admission. Table 12 presents the schedule of probabilities of hospital
readmission for pre- and post-PPS periods, and the difference in probabilities between
the two periods. The probability of a hospital readmission between the initial admission
date and the subsequent 15 days was 3.8 percent in 1982-83 and 4.1 percent in 1984-
85, a likelihood of hospital readmission in the post-PPS period higher by 0.3 percent.
The higher post-PPS probability of hospital readmission was also found for the 15-29
day interval after hospital admission. The net increase for this interval was 0.7 percent
between 1982 and 1984. For the 30-44 days interval, however, there was a reduction in
risk of hospital readmissions of 1.1 percent in the post-PPS period. Overall, the
schedules of hospital readmissions in the two time periods were not statistically different

Third, we disaggregated the cases by post-acute care use to determine if the
risks of hospital readmission differed by whether post-acute Medicare SNF and home
health services were used, as well as for cases that involved no Medicare post-acute
services. In comparing the proportion of hospital readmissions for the one-year windows
between the pre-PPS and post-PPS periods, Table 13 shows a small decline in
readmissions among the hospital episodes that were followed by SNF care (36% vs.
33.9%), similar proportions when HHA were used after hospitalization and a small
decline for the cases involving no post-acute care. As with the total cases, we found a
slightly different pattern of risk of readmission when we focused on time intervals shortly
after admission (i.e., 30 days, 90 days). For initial hospitalizations followed by SNF use,
the risks of readmission to a hospital increased from 7.3 percent to 9.2 percent for the
0-30 days interval and from 31 percent to 33.2 percent for the 0-90 day interval.
Hospitalizations not followed by post-acute care use resulted in a higher readmission
risk in 30 days but a lower risk by 90 days. Expected number of days before
readmission decreased between the pre- and post-PPS period, regardless of whether
post-acute care were used. Only in the case where no Medicare SNF or HHA services
was received was there a statistically significant difference (p = .10) in the pattern of
readmissions.
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TABLE 12. Weighted Life Tables for Hospital Readmissions*: 1982-83 and 1984-85**

Probability (x 100) of Readmission in
Interval of Days After Hospital Admission Interval :
1982 1984 Difference#
(N=3,892) || (N=2,943) || (1984-1982)
lo-14 | 38 || 41 | 0.3 |
15— 29 | 85 || 92 | 0.7 |
30 — 44 | 88 || 67 | 2.1 |
145 - 59 | 59 | 67 | 0.8 |
l60 — 89 | 1126 | 91 | -2.5 |
90 - 119 | 90 || 82 | -0.8 |
120 - 149 | 85 || 88 | 0.3 |
150 - 179 | 75 || 73 | -0.2 |
180 - 239 | 127 || 118 | -0.9 |
240 - 299 | 1121 ]| 123 | 1.2 |
300 - 364*** | 1000 | 1000 || 0.0 |

Proportion of hospital episodes resulting in readmission in period.
1982: 39.3%
1984: 38.4%
Expected number of days before readmission.
1982: 194 days
1984: 199 days
* Adjusted for competing risks of death and end of study.
** One year period from October 1 through September 30.
*** Defined as 100 percent chance of occurrence under competing risk adjustment methodology.
# Chi-square = 8.80
df.=11
Significance level = .750

In a further disaggregation of the total sample of disabled older persons, in which
we examined changes of specific case-mix and post-acute care subgroups, we found
statistically significant differences at the .05 level in only two cases. The first case
involved the "Heart and Lung" GOM group of cases that received HHA services after
hospital discharge. This group had a longer expected period of time before hospital
readmission (176 vs. 189 days) and had lower risks of readmission within the first 30
and first 45 days after the initiating hospital stay. In a second case, the "Severely
Disabled" group with no Medicare post-acute services, there was also a longer
expected duration prior to hospital readmission in the post-PPS period, and generally
lower risks of readmission at different intervals after the initiating hospital admission.

Overall, our analysis indicated no system-wide changes in hospital readmission
risks between the pre- and post-PPS periods for hospital episodes. Among the hospital
admissions that were followed by no Medicare A services, there was a marginally
significant decline in hospital readmission patterns between 1982-84. For these cases,
non-Medicare nursing home and other post-acute services might have been received,
although we are not able to make that distinction. Our overall findings are consistent
with the notion that PPS incentives result in some discharges to nursing homes being
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readmitted to hospitals, although the overall pattern of readmissions were not
significantly different in the two time periods.

E. Post-Hospital Admission Mortality

In an analysis similar to that for hospital readmissions, we examined the timing of
death after hospital admission. Specifically, we employed cause elimination life table
methodology to determine the duration specific probability of death adjusted for
differential admission rates to hospital in the two periods. In a comparison of the pre-
and post-PPS periods, the proportion of persons with hospital admissions who
eventually died in the 12-month period remained about the same--12.1% in 1982-83
and 12.5% in 1984-85. The expected number of days after hospital admission to death
were identical for the pre- and post-PPS periods. It should be noted that, unlike the
results of Table 4, which included rates of hospital discharge resulting in death, the
present analysis includes deaths after discharge from the hospital as well as deaths
occurring in the hospital.

TABLE 13. Weighted Life Tables of Hospital Readmission*: 1982-83 and 1984-85 by Use
of Postacute Care**

| | SNF I HHA I None |
|Proportion of Hospital Episodes Resulting in Readmission |
1082 36.0% 50.3% 43.4%

(N=168) (N=753) (N=2,500)

0, 0, 0,

1984 (ﬁlifz/;) (22'34/;) (N4=01'?7/200)
|Probabi|ity (x 100) of Readmission in Interval |
[0-30 days 1982 | 7.3 | 13.2 | 12.8 |
[0-30 days 1984 [ 9.2 I 12.3 I 14.4 |
[0-90 days 1982 | 31.0 | 39.4 | 326 |
[0-90 days 1984 | 33.2 | 34.9 | 30.1 |
|Expected Number of Days Before Readmission |
1982 | 206.5 | 175.7 | 196.1 |
1984 | 216.4 I 181.7 I 204.9 |
|Overa|| Comparison of 1982 and 1984 |
[Chi-square [ 7.3 I 10.0 I 17.0 |
ld.f. | 10 | 11 | 11 |
[Significance level | 750 | 500 | .100 |

* Adjusted for competing risks of death and end of study.
** One year period from October 1 through September 30.

In our analysis of the distribution of deaths at specified intervals of time after
hospital admission, we found higher proportions of death occurring in a short period of
time after admission. Similar to the patterns of hospital readmission risks found in Table
12, Table 14 shows an increased proportion of deaths occurring within 30 days of
hospital admission in 1984 which was offset by a decreased proportion of deaths in
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succeeding intervals of time after admission. In their analysis of the total Medicare
population, Conklin and Houchens (1987) indicated that increases in 30-day mortality
after PPS was due exclusively to increased case-mix severity of hospital admission. It is
likely that this general finding is applicable to the subgroup of disabled beneficiaries.
Overall, there were no statistically significant differences in mortality risks between the
pre- and post-PPS periods.

| TABLE 14. Weighted Life Tables for Death After Hospitalization*: 1982-83 and 1984-85** |

| Probability (x 100) of Death in Interval |

Interval of Days After Hospital Admission 1982 1984 Difference#

(N=3,892) || (N=2,943) | (1984-1982)
lo-14 | 63 || 68 | 0.5 |
[15-29 | 26 || 31 | 0.5 |
30 — 44 | 21 || 15 | 06 |
l45 - 59 | 14 | 12 || 02 |
l60 — 89 | 16 || 12 | 04 |
90— 119 | o6 || o7 | 0.1 |
120 — 149 | 10 | o7 | 03 |
150 — 179 | o5 || o5 | 0.0 |
180 — 239 | o2 || 13 | 1.1 |
240 — 299 | o8 | o8 | 0.0 |
300 — 364+ | 1000 | 1000 | 0.0 |

Proportion of hospital episodes resulting in deaths in period.
1982: 12.1%
1984: 12.5%
Expected number of days before death.
1982: 287 days
1984: 287 days
* Adjusted for competing risks of readmission and end of study.
** One year period from October 1 through September 30.
*** Defined as 100 percent chance of occurrence under competing risk adjustment methodology.
# Chi-square = 13.6
df.=11
Significance level = .250

We also stratified the hospital admissions by whether Medicare post-acute
services were received to determine if differences in mortality experience between the
pre- and post-PPS periods were associated with the use of post-acute care. Table 15
presents the mortality patterns of hospital episodes stratified by use of Medicare SNF,
Medicare home health and no post-acute Medicare services. Of the hospital episodes
with a subsequent SNF stay, there was a decline in the proportion of deaths for the one
year observation period. In the short term, 30 days after hospital admission, there was
an increase in mortality risks from 5.9 percent to 8.0 percent. 90 days after hospital
admission, the mortality risks of hospital episodes followed by SNF use decreased from
23.7 percent to 14.2 percent. Slight increases in mortality risks were observed for
hospital episodes followed by HHA care, both in the short term and for the total
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observation period of one year. Virtually no differences were found for the hospital
episodes that entailed neither SNF nor HHA care following hospitalization.

TABLE 15. Weighted Life Tables of Deaths After Hospital Admission*;: 1982-83 and 1984-
85 by Use of Postacute Care**

SNF HHA None e
|Proportion of Hospital Episodes Resulting in Death |
1082 21.2% 4.5% 3.3% 9.1%

(N=168) (N=753) (N=2,500) (N=449)
1984 17.5% 5.7% 3.6% 9.1%

(N=125) (N=747) (N=1,720) (N=319)
|Probabi|ity (x 100) of Death in Interval |
[0-30 days 1982 | 59 | 12 | 1.3 | 75.0 |
|0-30 days 1984 | 80 | 15 | 1.4 | 88.4 |
[0-90 days 1982 | 237 | 46 | 3.4 I 97.3 |
[0-90 days 1984 | 142 | 60 | 3.6 | 96.8 |
[Expected Number of Days Before Deaths |
1982 | 2527 | 3132 | 319.0 | 23.2 |
1984 | 2696 | 3001 | 318.1 | 17.6 |
|Overal| Comparison of 1982 and 1984 |
[Chi-square | 1.2 | 95 | 4.1 | 11.7 |
ld.f. I 11 [ 10 [ 10 I 6 |
|Significance level | 250 | 500 || 950 | .100-.050 |
* Adjusted for competing risks of hospital readmission and end of study.
** One year period from October 1 through September 30.

Table 15 also presents, for persons who died, the proportion of deaths that
occurred within 30 and 90 days in the given type of episode. The proportion of deaths
occurring in the first 30 days in the hospital increased from 75 percent in 1982-83 to 88
percent in 1984-85--a 17 percent change between the two periods. Statistically
significant differences at between the .10 and .05 levels were found for this subgroup of
deaths. Consistent with findings by Conklin and Houchens (1987), a likely explanation is
that the case-mix of hospital inpatients became more severe after PPS. For the HHA
episodes slightly more of the deaths in 1984 occurred within 90 days while, in SNFs
fewer deaths occurred within 90 days. Neither of these changes were significant.

Only one of the case mix subgroups was found to have significant differences in
mortality patterns. The oldest-old had higher short-term mortality risks, but overall lower
risks of post-hospital deaths. Pre-post life table risks of this group reflected those of the
overall population in Table 14.

In summary, we did not find statistically significant changes in mortality patterns

after hospital admissions (i.e., in hospital and after discharge to some other location).
Nor were there changes in mortality patterns by post-acute care use.
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V. DISCUSSION

This report presented results from a study to examine the patterns of Medicare
hospital, skilled nursing facility and home health agency services before and after the
implementation of the hospital prospective payment system. Unlike other studies
assessing PPS effects, our study population focused on disabled, noninstitutionalized.
Medicare beneficiaries, and subgroups among them.

In general, our results indicated that while changes in utilization of Medicare
services occurred, system-wide effects of PPS on outcomes such as hospital
readmissions and mortality were not evident. For example, we found reductions in
hospital length of stay after PPS and increased use of HHA services. These results are
consistent with findings by other researchers (DesHarnais, et al., 1987). We found no
overall changes in the risks of hospital readmission and eventual mortality among
Medicare hospital patients. The results of our study were consistent with findings by
other researchers and understandable, in part, in the context of changes in the health
care service environment surrounding the implementation of Medicare's new payment
system for hospitals.

Hospital Utilization. We found declines in length of hospital stays for the
disabled elderly population, and that these changes were concentrated in certain
subgroups. For example, while LOS declined for persons with mild disabilities, they
remained the same for those with medically acute conditions. This result suggests that
for some Medicare cases, reductions in length of stay could not be achieved in spite of
the financial incentives offered by PPS.

Our analysis also suggested a reduction in admissions to hospitals after the
implementation of PPS. While consistent with findings of other researchers (Krakauer,
1987, DesHamais, et al., 1987), this result appears to be counterintuitive, in light of the
incentives of PPS for higher admission rates and shorter lengths of stays (Stem and
Epstein, 1985). A number of reasons for the decline in admission rates have been
proposed, including the effects of awareness of unprofitable admissions, the increased
use of second opinion and pre-authorization programs, changes in medical technology
and the movement of location of services from inpatient to outpatient settings
(DesHarnais, et al., 1987). Increases in the role of hospital outpatient care, for example,
is illustrated by the fact that the percent of surgical charges under Medicare Part B
incurred in hospital outpatient settings has been increasing dramatically. One expected
result of reductions in hospital admissions, as a result of the "channeling effects" would
be a more severe case-mix of hospital admissions. While we were unable to definitively
identify a change in case-mix between the pre- and post-PPS periods, our results on
shifts in proportion of patients across the subgroups and the increased hospital risks of
mortality within 30 days after admissions would be consistent with this result.
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Post-Acute Care. Post-hospital use of Medicare skilled nursing facilities did not
increase, as might be expected in light of PPS incentives to substitute post-acute
nursing home days for hospital days. However, we were unable to determine with our
data source if post-acute use of non-Medicare nursing home care increased after
implementation of PPS. Further research with data on Medicare Part B services and
service use paid by other sources would clarify these alternative scenarios. Our results
indicated that the durations of stay in Medicare SNFs declined after PPS, although we
could not explain these results with the data set available for this study.

In contrast to post-acute SNF care, there was a distinct increase in the use of
home health services that followed hospital discharges as well as Medicare SNF
discharges. Several reasons can be suggested for the increase in HHA use. First, the
expected use of post-acute HHA was expected in light of PPS incentives to discharge
patients to lower levels of care. Second, between 1982 and 1985, there was a major
increase in the availability of HHA services across the U.S. For example, the number of
home health care agencies patrticipating in Medicare increased from 3,600 to 5,900 over
this time (Hall and Sangl, 1987). Hence, increases in the supply of HHA providers could
have contributed substantially to the increase in the post-acute HHA services after PPS.

Hospital Readmissions. Hospital readmission rates were expected to increase
after PPS in light of the incentives of PPS for hospitals to discharge patients as quickly
as possible. Our analysis suggested that the overall patterns of hospital readmission
risks were not different between the one year pre- and post-PPS observation periods.
We did find indications of increased hospital readmission rates in cases where initiating
hospital discharges were followed by neither Medicare SNF or HHA use (but possibly
non-Medicare nursing home care). In addition, a small increase in the rate of hospital
readmission was suggested by SNF discharges to hospitals for the subgroup of
severely ADL dependent persons.

The pattern of hospital readmissions that we found, for both the pre- and post-
PPS periods, were similar to results derived by other researchers at other points in time,
in spite of differences in methodologies applied to study this issue. For example,
Krakauer's study found no increase in the rates of hospital readmissions between 1983-
84 and 1985. This result is analogous to our comparison of the 1982-83 and 1984-85
windows. In another study (DesHarnais, et al., 1987), statistically significant increases in
hospital readmissions were also not found. Further analyses would be important to
determine the circumstances under which specific groups of individuals might have
experienced increased risks of hospital readmissions.

Mortality. We did not find overall changes in mortality among hospital patients
between pre- and post-PPS periods, although an increased risk of mortality was
indicated for the short-term (e.g., within 30 days of the initiating admission). This result
was consistent with those of Krakauer (1987) and Conklin and Houchens (1987). Both
of those studies indicated that a shift to higher mortality risks within 30 days after
hospital admission is consistent with the increases in case-mix severity after PPS.
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Subgroups of the Population. In order to differentiate among the individuals
comprising the disabled noninstitutionalized Medicare population, we identified
subgroups with Grade of Membership techniques. The characteristics of the four
subgroups suggested different needs for Medicare services and different risks of
various outcomes such as hospital readmission and mortality. For example, there might
have been substitution between hospital and SNF care for the mildly disabled, but for
the heart and lung disease patients, no differences in hospital length of stay was
observed. A higher rate of other episodes terminating in deaths among the oldest-old
suggests that Medicare service use changed for this group. A clear interpretation of this
finding requires, however, a data set that can determine what other services and where
such individuals were receiving care.

Since our data set contained only Medicare Part A service use records, we were
not able to determine the relationship between Medicare Part A service use and other
Medicare service use, such as outpatient care, and non-Medicare services, such as
nursing home care privately paid or paid by Medicaid. This limitation restricted
inferences about case-mix changes of hospital admissions, because lighter care
patients who might have been admitted to inpatient hospital care were treated in
outpatient facilities instead. This limitation affected our analyses of the patterns of no
Medicare A service use episodes, i.e., "other" episodes.

Our definition of termination status of Medicare hospital, SNF, and HHA episodes
required coterminous occurrences of two states (e.g., hospital and home health care).
Hence, post-acute care services that were initiated several days after hospital discharge
were not measured as hospital transition events. Hence, our decision rule probably
produced lower rates of post-acute Medicare SNF and HHA utilization rates. However,
since our objective in this study was to measure pre- and post-PPS changes in
utilization, the application of a uniform definition for both study periods produced
comparable measures for the two periods.

VI. CONCLUSIONS

The implementation of a prospective, fixed rate payment system for hospitals
under Medicare created both a perception that hospital efficiency could be improved
and concern that incentives for efficiency could result in adverse consequences for
Medicare beneficiaries. Because of the recent introduction of PPS, relatively few
evaluation results have been available to study its effects on Medicare service use and
patients.

The purpose of this study was to provide empirical information on Medicare
hospital PPS effects on an important subgroup of Medicare beneficiaries, the
functionally disabled. Results of our study provided further insights on the effects of
PPS on utilization patterns and mortality outcomes in the two periods of time. Along with
other studies, some that have been completed while others are being developed, our
results are intended to provide a better understanding of the changes that result from a
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landmark change in Medicare policies. As these studies are completed, policy makers
will have a better understanding of the effects of PPS on the provision and outcomes of
various t3rpes of Medicare as well as non-Medicare services. Of particular importance
would be improved information on how Medicare beneficiaries might be experiencing
different locations of services (e.g., increased outpatient care) and how such changes
affect overall costs per episode of illness. Similarly, relatively little information currently
exists on the status of patients discharged from hospitals in terms of their health status
and use of community based recuperative and rehabilitative care.

In conclusion, our study on the effects of hospital PPS on the functionally
impaired subgroup of Medicare beneficiaries found expected changes in service
utilization and no system-wide adverse outcomes. The changes in service utilization
patterns were expected as a consequence of financial incentives provided by PPS.
Declines in hospital LOS was expected because of the PPS incentive to hospitals to
become more efficient. It is important to note that for certain subgroups of the disabled
elderly, hospital LOS actually remained the same before and after implementation of
PPS. This finding suggests that in spite of the financial incentives, hospitals were
unable to reduce LOS for certain types of patients. The absence of increased SNF use
was surprising, but the increase in HHA use was expected. Our study also suggested
that quality of care, in terms of hospital readmissions and mortality, were not
systematically affected by PPS. Within the constraints of the data set that was
assembled for this study, we could find only indications of hospital readmission
increases for the severely disabled subgroup, but this change was only from 23.4
percent to 25.4 percent before and after PPS implementation. Overall mortality
differences were not found between the two periods, although some differences were
found in the patterns of mortality by service settings.

In general, our results on the impaired elderly are consistent with findings from
other studies that examined PPS effects on the total Medicare population. While PPS
affected utilization of Medicare hospital, SNF And HHA care, systematic adverse effects
of the policy on Medicare beneficiaries were not apparent. Further research on the
community services, nursing home use and other periods of care would be necessary to
develop a complete picture of the effects of PPS on impaired Medicare beneficiaries.
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