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selected a PRE/POST time series design (Campbell & Stanley, 1966). This
method is considered one of the most appropriate models for tasks such as the

NOHS study undertook.

Campbell and Stanley (1966) identify twelve (12) factors which may
jeopardize the validity of various experimental and quasi-experimental designs:
history, maturation, testing, instrumentation, statistical regression, selection,
experimental mortality, selection-maturation interaction, external validity, the
interaction effect of testing or unrepresentativeness, the interaction between
selection and the experimental variable, reactive effects, and multiple-
treatment interference. Validity in this case means the extent to which
explanations other than the "program" under evaluation can be ruled out as
responsible for the observed effect (internal validity) and the extent to which
the findings can be generalized beyond the study sample (external validity)
(Campbell & Stanley, 1966).

While true experimental designs address most of the factors that threaten
validity, such a design could not be implemented for this study. Controlled
(true) experiments are typically carried out prospectively and generally involve
random assignment of subjects to an experimental or control group. Because
both groups are exposed to whatever simultaneous influences that might occur
during the experiment, differences between the groups can reasonably be
attributed to the experimental variable., However, in the case of PPS, the
program was implemented universally in community hospitals and left no

hospitals outside the system suitable for comparison. .Therefore , the PRE/POST
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comparison without a control group, a quasi-experimental design, was chosen
for the NOHS study. While less efficient than a true experiment, the
PRE/POST comparison is the most efficient model to apply to the current PPS-
impact question and does address many of the threats to validity identified by

Campbell and Stanley (1966).

A quasi-experimental design does not not adhere to the strict requirements
of true experiments in that it utilizes either pre/post program comparisons or
comparison groups -whose representativeness is not established. In order to
effectively utilize this model, the researcher must have a high level of
confidence that the comparison groups used in the study are indeed
representative before such a design can offer much validity (OTA, 1985). The
groups used in the NOHS study were randomly selected from all Medicare
admissions for the selected DRGs and appropriate time periods (PRE/POST) and
thus provide a basis for such confidence in the comparison groups. The process

for random selection is described in a following section.

The PRE/POST time series design utilizes a measurement on each group or
individual at several points in time with the introduction of an experimental
change between the measurements (Campbell & Stanley, 1966). Although this

design was used for the data collection, the data were clustered for analysis.
O 1-..02'..03.-.x o-.Oq.o.Os-ooOG

While the design lacks a control group, it does control for maturation,
testing, regression, selection, mortality, and the interaction of selection and
maturation. However, the design does not control for history, instrumentation,
the interaction of testing and X, the interaction of selection and X, reactive

arrangements and multiple-X interference.
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Campbell and Stanley (1966) point out that the failure to control for
history is the most definite weakness of this design. That is, the rival
hypothesis exists that not X but some more or less simultaneous event produced
the shift. It is the "plausibly” ruling out of alternative hypotheses that is the
greatest challenge to the researcher utilizing this design (Guterman & Dobson,

1986).

The design is fwrther threatened by the fact that other, simultaneous
influences are occurring in the health care system which could account for any
differences found. This concern is relevant for the analysis of PPS in that
other, simultaneous changes have been identified as occurring in the health
system at the same time that PPS Was implemented. This confounds any
Aattempt to directly attribute many oi the health system changes to PPS.
However, it is possible to condud PRE/POST analyses that provide strong
evidence about the impacts of_ PPS. Success, however, hinges on careful a
priori analysis of the likely magnitude and direction of other factors so that the

veffects" of PPS may be reasonably inferrred (Fleiss, 1973).

An alternative design which might have been used is the multiple time-
series design, in which the researcher utilizes an equivalent control group over
the same repeated measures as the experimental group (Campbell & Stanley,
1966). However, there were no "equivalent" institutions available which were
not undergoing the conversion to the PPS system, nationally or in the Portland
metropolitan area. Implementation of PPS began on October 1, 1983. By the
end of 1984, a total of 5,405 hospitals (81%) of all Medicare participating
hospitals were operating under PPS (Guterman & Dobson, 1986). Furthermore,

using other hospitals in another city was not feasible.
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Hospital Selection. Four Portland, Oregon, metropolitan hospitals were

used as data collection sites for the NOHS study. The hospitals, similar in
organization and type of patient services, included two large hospitals (300+
beds) and two medium-sized hospitals (100-300 beds). Two of the hospitals were
located in suburban areas and two were located in the metropolitan core. All

were private non-profit community hospitals representative of hospitals in the

Portland metropolitan area.

The Prospective Payment System was mandated to go into effect at the
beginning of each hospital's fiscal year during 1983 and 198%4. Because each
hospital had different fiscal year schedules, the conversion date to the PPS
system was different for the four hospitals included in this study., The hospitals

all converted to the system between October, 1983, and April, 1984.

Medical Record Selection. In order to control for possible effects of

changes in management polices aﬁd staffing practices as a result of the PPS
system, medical records were not eligible for inclusion in the NOHS study in the
six months before and the six months after each hospital converted to the PPS
reimbursement system. Allowing for the six month transition period to PPS,
the eighteen (18) months prior to the conversion to PPS reimbursement was
determined to be the PRE-period and involved sampling medical records from
1981, 1982, and 1983. The POST-period covered the eighteen month period
after conversion to PPS reimbursement and involved sampling medical records
from 1984 and 1985. The two data collection time periods thus ranged from
October, 1981 through September, 1983 for the PRE-PPS sample period and
April, 1984 through July, 1985 for the POST-PPS sample period.
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Hospital medical records were randomly selected for inclusion in the study
from master lists of all Medicare admissions for five (5) diagnosis-related
groups (DRGs). Each hospital provided master lists of admissions basedon the
following selection criteria: Medicare beneficiary, 60 years or older, discharge

date within PRE and POST time period, and diagnosis (DRG).

The NOHS study sample was randomly selected from each hospital's master
list according to the following criteria: Age (60 or older), did not expire on
selected admission, and had a length of stay between three (3) and twenty-two
(22) days. Selected medical records were then typed onto lists for the data
collectors to use in pulling and abstracting the medical records for data
collection. The total sample size goal was 2,900 charts. However, due to a
number of factors, 2,777 medical records were actually reviewed. The reasons
for a smaller number of charts to be abstracted in two of the four sample
hospitals include: the universe of cases to be sampled from did not equal or
exceed the required 150 casés per DRG, per time period. All admissions within
these DRGs in the two hospitals were then included in the study but the total,
in some cases, still did not equal the study's goals. Further, where possible,
oversampling was done for the PRE and POST time periods to ensure an
adequate pool of replacement cases for charts found to be ineligible for
inclusion in the study (e.g., expired; that is, the patient died in the hospital on

the sampled admission).

Another problem encountered in the sample selection process was that two
hospitals did not have their PRE-period Medicare admissions on an in-house

computer system. Thus, a hard-copy printout of Medicare admissions, produced



164
by an out-of-state abstracting service, had to be used to identify eligible cases
by hand. In many instances, needed identification information was not readily
available from these abstract print-outs. Additionally, two hospitals did not
have their PRE-period admissions listed by DRG. Thus, eligible cases had to be
identified from hard-copy listings of admissions using the ICD-9 (International
Classification of Diseases - Ninth Revision) codes in the appropriate DRGs.
Moreover, one hospital was excluded from the sampling of surgical DRGs due to
the length of time required to develop a valid lislt of cases eligible for selection.
Finally, protocols that were developed to coordinate the pulling and re-filing of
the medit_:al records to ensure that all eligible records were available for coding

were not always followed by hospital staff.

Data Collector Training. All data collectors were registered nurses. Seven

nurses were hired in August, 1985, and trained to use the Dependency at
Discharge Classification Instrument in two separate training sessions. The first
group of three data collectors was trained in August, 1935, using records from
the four study-site hospitals. A second group of four data collectors was

trained in October, 1985 using charts from one of the study hospitals.

Training was the same for both groups. The data collectors assembled for
several hours in a conference room near the medical records departments of
one of the participating hospitals. The NOHS research team member who had

developed the data collection protocols served as both trainer and data

collector for the project.

The training sessions included a review of the history and purpose of the

Dependency at Discharge Classification tool (DepD), the data abstraction
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protocols, and rating several trial medical records for education and discussion.
Agreement rates, based on the Dependency rating scale, were tallied during the
sessions to monitor learning and achievement of consistency across raters.
When agreement rates reached at least 70 percent, raters were asked to

independently review records for reliability checks.

The data collectors were all baccalaureate-level nurses from various
schools with various levels and types of nursing experience. One was recently
retired after 40 years work as a medical-surgical nurse, two were recent
nursing school graduates, two were nursing graduate students an& one was a
university faculty member. An eighth nurse began the training and data
collection process in August, but soon moved out of the state. All records

abstracted by this nurse were excluded from the data analysis.

Data Colliection. Data collection for the NOHS study took place between

September, 1985 and April, 1986. Data collection in each hospital lasted from
two to three months. Problems encountered in data collection included limited
hours of access to medical record departments; difficulty in scheduling data
collectors to complete data collection due to conflicting schedules (e.g., school
demands, job demands); one hospital had its PRE-period medical records on
microfische which made identification and abstraction of charts more difficult
and time consuming; conflicts between the study versus the hospital work
demand upon hospital medical record personnel time; vacation time and
holidays made gcheduling data collection problematic. @ However, these
problems of scheduling, sample identification, and coordination with medical

record departments were minor on the whole.
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CONCLUSION

The NOHS Dependency at Discharge study (1986) was designed to measuré
Medicare beneficiaries' health status, as measured by the Dependency at
Discharge Classification Instrument, at the point of hospital discharge. Two
methodological issues were addressed in the research design: one, the
development of a patient dassification instrument that could be used with
medical records and that would accurately provide a picture of the health
status of the about-to-be discharged Medicare beneficiary; two, the issue of
selection of a sample of Medicare beneficiaries in a representative sample of
DRGs was addressed. A sample of Medicare beneficiaries was selected from

five representative DRGs (both locally and nationally).

A PRE/POST non-control group research design was used to select medical
records for analysis from PRE and POST-PPS samples in terms of Medicare
beneficiary health status at the time of hospital discharge. While this research
is exploratory, that is, it only used five of the top ten most frequently used
DRGs and it was conducted in only four hospitals in one geographic area, it is
an important first step in evaluating the impact of Medicare's PPS payment
system on the quality of care of Medicare beneficiaries. In essence, the NOHS
research study analyzed the question, are Medicare beneficiaries being
discharged from the hospital "quicker and sicker" after the implementation of

the Prospective Payment System (PPS).

The question to be addressed by this dissertation concerns changes in the

post-hospital placement of Medicare beneficiaries before and after the
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implementation of the Prospective Payment System. This dissertation is
exploratory in nature in that it is constrained by the same strengths and
weaknesses of the NOHS study from which the data are derived. This
dissertation is distinct from the NOHS study and extends it to address the
question of whether there have been changes in discharge placement, in relation

to discharge health status (Dependency), before and after PPS.

While the data were generated from the NOHS Dependency at Discharge
research study (Coe, Wilkinson, & Patterson, 1986), the analysis presented in
this dissertation pertaining to the comparisions of patient status at discharge in
relation to post-hospital placement is a distinct and separate analysis from the
NOHS study. This dissertation focuses on changes in beneficiary status with
regard to post-hospital placement and quality of care while the NOHS study
examined the issue of "quicker and sicker". The unique contribution of this
dissertation is its documentation of changes in beneficiary health status and
discharge placement setting (i.e., more dependent patients being discharged to
post-hospital care settings) and is one of the first studies in the nation to
address the issue in anything but anecdotal form. Thus, this disseration
provides the basis for more comprehensive national studies which may explore
the longef—term impacts of the PPS system on the post-hospital care service

delivery setting.



CHAPTER IV
DATA ANALYSIS

The effects of Medicare's Prospective Payment System that are most
relevant to the performance of the health care system are the effects on the
cost of providing hospital care and the effects on the outcomes (benefits) of
that care (OTA, 1985). However, direct measurement of health benefits is
infeasible and, as a result, incomplete, imperfect and overlapping proxy
measures have been used. Proxy measures for health outcomes are used here
also; i.e., discharge status and post-hospital placement, as a means of
assessing the impact of the DRG-based Prospective Payment System on the
Medicare beneficiary. The data utilized to address this issue are from the

Northwest Oregon Health Systems Dependency at Discharge research project

(1986) and are presented in Section I. Nationa!l data from the first three years
under the PPS system; 1934, 1985, and where possible, 1986 are used to
evaluate the expenditure and quality of care impact of PPS and are presented
in Section II. The specific question addressed by the NOHS study was to
determine if Medicare beneficiaries were being discharged "quicker and
sicker" after the implementation of the Prospective Payment System. A

second analysis of the data regarding post-hospital placement is the focus of

this dissertation.

A great many areas of interest regarding the impact of PPS are beyond

the scope of this study including such areas as the impact of PPS on access to
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health care, technology adaptation, clinical research, patterns of employment
in health care and related industries, the quantity and quality of health
professional education, physician/patient relationship and ownership of health
care businesses. Although many of the predicted effects of PPS cannot be
addressed with the evidence available, this dissertation attempts to identify
patterns of change occurring within the health care system coinciding with, as

well as a result of, Medicare's Prospective Payment System (PPS).

SECTION I:
DEPENDENCY AT DISCHARGE DATA

This section presents descriptive information on a PRE/POST sample of
Medicare beneficiaries including sample distribution by sex and age, distribution
of length of stay by total sample and by DRG, and an analysis of beneficiary
discharge status (Dependency at Discharge) by DRG, by Dependency Class, and
post-hospital placement by Dependency Class and by DRG. For tests of
significance, the p = .05 level of probability was used. For ease of presentation,

the 1981-1983 period is labeled PRE and the 1984-1985 period is labeled POST.

Data collection was based on the selection of a Medicare beneficiary's
medical record, identified from a master list of all admissions within the
PRE/POST time period from each hospital, using all of the following criteria:

1. Medicare patient,
2.  Age 60 or over,
3. Did not expire on selected admission, and
4. Length of stay (LOS) between 2 and 23 days.
From the total potential discharges in the two study time periods, 2,777

medical records were randomly selected and reviewed. Of the 2,777 records
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reviewed, 158 (6%) were excluded for the following reasons:
1.  patient expired on the selected admission (N=68);

2.  ineligible length of stay (N=18);

3. incorrect identification of medical record (e.g, wrong DRG,
etc.) (N=29);

4.  unable to locate selected record in the records department (e.g.,
record was on the floor or being transcribed, etc.)(N=23); and

5. the record has major sections of documentation missing (N=20).
The final sample was 2,619 records for most of this data analysis.

Sample Distribution - PRE/ POST. The total sample of 2,619 records

included 1,258 (48%) in the PRE-period and 1,361 (52’%) in the POST-period.
Table V presents the distribution of the PRE/POST subsamples by DRG. All
subjects were Medicare beneficiaries, 60 or over. A Chi Square test of the
PRE/POST samples showed no significant difference at the p (.01 level
between the PRE/POST samples based on distribution by DRG.

TABLE V
DISTRIBUTION OF SAMPLE BY DRG - PRE/POST
(N=2,619)
DRG CATEGORY PRE POST
DRG 14 - Stroke 296 (23.5%) 338 (24.8%)
DRG 89 - Pneumonia 289 (23.0%) 342 (25.1%)
DRG 127 - Heart Failure 352 (28.0%) 383 (28.1%)
DRG 209 - Hip Replacement 180 (14.3%) 191 (14.0%)
DRG 210 - Major Joint Pinning 141 (11.2%) 107 ( 7.9%)

TOTAL 1,258 (100%) 1,361 (100%)

Sex. Thirty-seven percent of the total sample were male (N=922) and 63%

were female (N=1,697). Table VI presents the distribution of the PRE/POST
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subsamples by sex. A chi square test of the difference between the PRE/POST

subsamples by sex was not significant.

TABLE VI
DISTRIBUTION OF PRE AND POST SAMPLES BY SEX
(N=2,619)
SEX PRE POST TOTAL
MALE 461 (36.6%) 461 (33.9%)  (N=922)
FEMALE 797 (63.4%) 900 (66.1%)  (N=1,697)
TOTAL 1,258 (100%) 1,361 (100%)

Age. Age ranged from 61 to 104 years. Table VII presents data on the age
distribution of the PRE and POST samples. For convenience, age was grouped

into four age categories: 60-65; 66-75; 76-85; and 86+.

TABLE VI
AGE DISTRIBUTION BY PRE/POST
(N=2,557)
AGE CATEGORY PRE (n=1,228) POST (n=1,329)
60 - 65 2.4% 6.2%
66 - 75 ‘ 23.5% 26.6 %
76 - 85 38.7% 40.5%
&5+ 33.4% 24,6%
Missing Cases 2.0% 2.1%
TOTAL 100% 100%

Age Distribution. Table VIII presents data on age distribution by total

sample and by DRG. Of specific interest is the increase in the number of
"younger" Medicare beneficiaries in three DRGs: Stroke, Heart Failure, and Hip
Replacement in the POST period. No such pattern is evident on Pneumonia or

Major Joint Pinning.



DRG CATEGORY

TABLE VI

AGE DISTRIBUTION BY PRE/POST AND DRG
(N=2,557)

Stroke PRE (n=285) POST (n=323) TOTAL (n=613)
(DRG 14)

60-65 1.8% 3.0% 2.4%

66-75 20.7% 30.2% 25.8%

76-85 44,2% 45, 4% 44.,9%

86+ 33.3% 21.3% 26.9%
Pneumonia PRE (n=278) POST (n=331) TOTAL (n=609)
(DRG 29) :

60-65 2.2% 8.2% 5.4%

66-75 26.3% 23.0% 24.5%

76-85 35.6% 33.2% 34.3%

86+ 36.0% 35.6% 35.8%
Heart Failure PRE (n=345) POST (n=372) TOTAL (n=717)
(DRG 127)

60-65 1.2% 3.5% 2.4%

66-75 20.3% 29.3% 25.09%

76-85 41.4% 41.7% 41.6%

26+ 37.1% 25.5% 31.1%
Hip Replacement PRE (n=180) POST (n=191) TOTAL (n=371)
(DRG 209)

60-65 6.7% 9.9% 8.4%

66-75 36.7% 34.0% 35.3%

76-85 35.6% 46.1% 41.0%

86+ 21.1% 9.9% 15.4%
Major Joint Pinning PRE (n=140) POST (n=107) TOTAL (n=247)
(DRG 210)

60-65 2.1% 6.5% 4,0%

66-75 23.6% 16.8% 20.6%

76-85 39.3% 39.3% 39.3%

86+ 35.0% 37.4% 36.0%

Mean Age Comparison.
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Table IX presents data from a comparison of

mean age between the PRE and POST periods. The average age of the PRE-

period sample was 82.6 years and the average age for the POST-period was 80.4

years. When tested for differences using a t-test, the difference was

significant at the p (.00l level.
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TABLE IX
COMPARISON OF MEAN AGE BY PRE/POST
(N=2,552)
STANDARD
SAMPLE MEAN AGE DEVIATION  t-Value
PRE 82.6 (1,227) 2.6
POST 20.4 (1,325) 8.4 .000%%* *

Key:
*%% p (,001

The findings presented in Tables VIII and IX regarding the age distribution
in the PRE/POST samples suggest that age could confound the PRE/POST

analyses. Therefore, age was treated as a co-variate in all subsequent analyses

of the data.

Length of Stay. Measurement of length of stay was constrained by the
sampling methodology. In order to control for the effects of DRG "outliers"
(ie., those with extremely long lengths of stay), only discharges with a length
of stay (LOS) between 2 and 22 days were included in the sample. However,
this limitation did not exclude a large number of potential cases. Table X
presents data on length of stay for the total sample and by DRG. The mean
length of stay was 11.3 days in the PRE-period and 8.6 days in the POST-period.
This represents a reduction of 2.7 days between the PRE and POST periods
which is statistically significant at the .001 level. This dramatic drop in length
of stay was also reflected in summary Medicare data from Multnomah County,
Oregon which reported a drop of 2.4 days in length of stay between 1982 and
1984 (OMPRO, 1986). This pattern of decline in length of stay was found in
each DRG category. T-tests showed that all were significant at the P {-001

level.



TABLE X
LENGTH OF STAY BY PRE & POST AND BY DRG
Standard
Mean Days Deviation t-values

DRG 14 (Stroke)

PRE (227) 11.4 5.3

POST (327) 7.7 3.3 10,10%®%*%
DRG 89 (Pneumonia)

PRE (276) 9.6 4.3

POST (336) 7.8 3.5 5.16%%%
DRG 127 (Heart Failure)

PRE (336) 9.2 4,7

POST (372) 7.2 3.1 6.67 ¥¥¥%
DRG 209 (Hip Replacement)

PRE (177) 15.5 3.6

POST (189) 12.3 3.6 R, 27%#¥
DRG 210 (Major Joint Pinning)

PRE (134) 13.8 4.3

POST (104) 11.5 3.8 4, y5%%x

Key:

¥¥*p (.001
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When examining length of stay by DRG TYPE (e.g., Medical vs. Surgical),

the medical DRGs (DRG 14 - Stroke; DRG 89 - Pneumonia; and DRG 127 - Heart

Failuwre) had far more variance in length of stay (@as measured by standard

deviation) than did the surgical DRGs (e.g., DRG 209 - Hip Replacement and

DRG 210 - Major Joint Pinning).

This can be explained, in part, by the

similarities of procedures and acute care required in the surgical DRGs versus

the medical DRGS.
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The Measurement of Dependency at Discharge. The scale used to measure

dependency at hospital discharge was originally developed with six items:
ACTIVITY, BATHING, MEDICATIONS, PROCEDURES, SYMPTOMS and AGE.
A principal axis factor analysis of the six original scale items was performed
using squared multiple correlations as commonality estimates. Since only one
four-item factor with an Eigenvalue greater than 1.00 was extracted, no
rotations were performed. An analysis of internal consistency yielded an Alpha
coefficient of .86. These analyses suggested that Dependency be viewed as a
single construct. The final scale included four items: ACTIVITY, BATHING,
PROCEDURES, SYMPTOMS.

The Dependency instrument used a Likert-type ordinal scaling method for
rating the patient's dependency on four rating levels with increasing values
from 0 - 2 - 4 - 6. Possible scores ranged from 0 (complete independence) to 24
(complete dependence). The instrument was subjected to content validation by
a panel of experts and reliability checks were conducted throughout the study
period. One hundred and sixty-two medical records were randomly selected
from the sample pool and used to test interrater reliability during data
collection. Independent ratings of the sub-sample showed the instrument had a
high level of interrater reliability as measured by an Intraclass R of .88.
Instrument development and reliability testing are described in detail elsewhere

(Coe, Wilkinson, & Patterson, 1986).

Dependency. Table XI presents data on Dependency for the PRE/POST
periods. The average Dependency score for the PRE-period was 8.9 while the
average Dependency score for the POST-period was 9.7. The difference

between the two scores was found to be significant at the p{.001 level.



176

TABLE XI
DEPENDENCY SCORES BY PRE/POST
(N=2,557)
OVERALL DEPENDENCY BY PERIOD PRE POST £ VALUE
£.9 9.7 3.70% %%

Key: #** p (.00l

Dependency By Age - PRE/POST. Figure 2 presents data on Dependency by

age category. As expected, Dependency was higher in the older age groups and

was higher across all age groups in the POST period.
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Dependency By DRG -~ PRE/POST. Since the difference in the distribution

of age between the PRE and POST periods could confound the findings
regarding Dependency, an analysis of covariance (ANCOVA) comparing the PRE

and POST Dependency scores adjusted for age was conducted.

Interpreting the results of the analysis of covariance may be confounded by
the assumption of homogeneous regression coefficients (b) across the PRE and
POST periods. Therefore, an F test for homogeneity of variance was also
conducted in order to assess homogeneity of variance across the DRGs. The
results of the two analyses are presented in Table XII. The F test for
homogeneity (Column 2) results suggested that the assumption of homogeneity
was untenable in two of the five DRG categories (DRG 127 and DRG 210). This
called into question the results of the covariance analysis on these two
comparative tests (Pedhauser, 1982; Reichardt, 1979). In three of the DRG
categories, the F test for homogeneity showed no significant difference (DRG
14, DRG 89, and DRG 209). Therefore, the coQariance analysis was accepted in

these DR Gs.

Further analysis was conducted to explore the two cases in which the
analysis of covariance results were questioned. A matched pair analysis was
conducted in the two DRG catagories where homogeneity of variance was not
found. Cases from the PRE and POST subsamples in the two DRGs were
matched on age by computer. Cases not matched were eliminated from this
analysis, producing a smaller N but which was fundamentally equivalent with
respect to age. Matched sample t-tests were then performed using the
Dependency scores of the two subsamples. Table XII presents the results of the

ANCOVA analysis with age as a covariate and the analysis of homogeniety.
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Results from these analyses showed a significant increase in Dependency

between PRE and POST for DRG 14 - Stroke but not for DRG 210 - Major Joint
Pinning. Thus, the combined analyses suggest that Dependency increased
between the PRE and POST periods in DRGs 14 - Stroke, 89 - Pneumonia, 127 -

Heart Failure, and 209 - Hip Replacement but not in DRG 210 - Major Joint

Pinning.

TABLE XX

ANALYSIS OF COVARIANCE: DEPENDENCY WITH AGE AS A
COVARIATE AND ANALYSIS OF HOMOGENEITY

{(N=2,619)
DRG Category F (Pre/Post) F (b)
DRG 14 - Stroke 8.11%%* 67
DRG 89 - Pneumonia 6.64%* .39
DRG 127 - Heart Failure 12,94 %% % 5.01%
DRG 209 - Hip Replacement 24,93 %% .33
DRG 210 - Major Joint Pinning 46 4.09%
Key:
*p (.05
*%¥p ¢ .01
*%¥% p ¢.001

Dependency by Length of Stay. For ease of interpretation and utility,

Dependency scores were reduced to four classes. These classes were:

SCORE: DESCRIPTION:

0 - 5 Minimally Dependent
6 ~11: Somewhat Dependent
12 - 17: Moderately Dependent

18 - 24: Severely Dependent
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Dependency Class. Table XIII presents data on the percent distribution of
the total sample by Dependency Class. A Chi Square test showed a significant
difference between the PRE/POST periods at the p (.001 level. These results
were consistent with the prior analysis concerning Dependency at Discharge

PRE/POST.

TABLE Xiit
DISTRIBUTION OF SAMPLE BY DEPENDENCY CLASS
PRE (n=1,256) POST (n=1,358) TOTAL (n=2,614)

Class 1 28.7 % 22.5 % 25.5%
Class II 42.8 % 44.2 % 43.5%
Class III 15.1 % 17.5 % 16.4%
Class IV 13.3 % 15.8% 14.6%

Total 100.0 % 100.0% 100.0%

Chi square test = ¥#** p = (001

Dependency Class By Length of Stay. Dependency Class was then compared

to length of stay for the PRE and POST periods. Length of stay declined
significantly between the PRE and POST periods (p .001). Figure 3 presents
data on Dependency Class by length of stay. While one would expect length of
stay to increase as Dependency increased, this was not the case. In both the
PRE and POST subsamples, the mean length of stay for Class IVs (Severely
Dependent) was less (PRE LOS = 12.9 days; POST LOS = 8.9 days) than that for
Class IlIs (Moderately Dependent) (PRE LOS = 13.1 days; POST LOS = 9.5 days).

Thus, length of stay declined while Dependency at discharge increased.

A possible explanation for shorter lengths of stay for Class IV compared to
Class III is that approximately half of the Class IV cases came from nursing

homes and may have had skilled beds awaiting them post-discharge. Thus, the
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Figure 3. Dependency Class by Length of Stay, PRE/POST.

hospitals may have discharged these cases “earlier" because they had an
established post-hospital placement readily available to them. In contrast, the
Class IlIs generally came from a home setting into the hospital and may have
had to wait in the hospital until an appropriate placement could be arranged fo}

them. What these data do point out is that the relationship of length of stay to

Dependency is a complex issue and likely to be influenced by other factors.

Posi-Hespital Placement By PRE/POST. In addition to Dependency

information, data collectors recorded information from the medical charts
which identified the discharge destination of the sample patients. The

categories were:
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1. Home Alone

2. Home with Another (Spouse, Relative, Home Health)

3. Group Home (e.g., retirement community, foster care)

4.  Nursing Home (SNF, ICF)

5. Transfer to Another Acute Care Facility (e.g., hospital)

Table XIV presents the sample distribution on the total percent of post-

hospital placements for the PRE and POST period. In looking at the numbers,
there was a tendency for increased placements to home alone, to group home
(adult foster care, residential care facilities) and hospital transfers while there
was a decrease in placements to home with another (family, home health).

There appeared to be no change in nursing home placements in the POST period.

When tested by Chi Square, the difference between the PRE and POST periods
was found to be significant at the p {.001 level.

TABLE XIV
PERCENT POST-HOSPITAL PLACEMENT BY PRE/POST

PRE (n=1256) POST (n=1358) TOTAL (n=2614%)

Home Alone 13.7% 14.1% 13.9%
Home w/Another 52.3% 47.7% 49.9%
Group Home 3.4% 5.4% 4.5%
Nursing Home 27 .4% 26.1% 26.7%
Hosp. Transfer 1.7% 6.1% 4.0%
Info Unclear _1.5% __0.7% 1.1%

Total 100.0% 100.0% 100.0%
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TABLE XV

PERCENT OF POST-HOSPITAL PLACEMENTS
BY DEPENDENCY CLASS - PRE/POST

(N=2,614)
DEPENDENCY CLASS
I n_ m v
Placement Pre  Post Pre- Pest Pre Post Pre Post
Home Alene 7.7 7.0 5.7 6.1 ] N 0 .1
Home With Other 13.6 13.0 27.3 27.3 3.6 3.3 1.% 1.8
Geoup Home 1.0 1.0 1.6 3.0 o3 1.0 o3 K.
Nursing Home «6 o7 7.3 5.8 8.0 8.0 11.2  12.0
Hospital 2 .1 S 2.1 .6 2.4 N 1.3
Information Unclear 1.0 .2 & .3 o4 .1 ('] 0
Column Total 28.6 223 429 48.2 13.2 17.% 13.3 139

COMPARISONS:
Group Home versus All other PRE/POST - Chi Square value significant at .05

Home Alone/Home w/Another versus All - Chi Square value significant at .01
Hospital Transfer versus All other PRE/POST - Chi Square value sig. at .001

Figures 3 through 7.  Figures 3 through 7 present Table XV data
graphically. The data suggest that there was a tendency for more placements
Home Alone in Class II, I, and IV (Figure 3) but fewer placements to Home
with Another in Dependency Class 1 and about the same in the other classes
(Figure 4) in the POST period. The data also indicate an increase in Class Iis
and IIIs being placed in a Group Home setting (Adult Foster Care, Residential
Care) (Figure 5). There was little change in PRE/POST placements by
Dependency Class for Nursing Home placements, except for a decrease in
Class IIs in the POST period (Figure 6). The Group Home and Nursing Home
findings suggest that Class IIs are now being placed in the relatively new care
setting of Adult Foster Care or Residential Care as opposed to being placed in
a nursing home. Finally, there was a significant increasing trend across

Dependency Classes for placement in another hospital for Class IIs, Ills, and

IVs (Figure 7).
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Figure 8; Placement in Another Hospital, PRE/POST Dependency.
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Comparisons - Table XV. When comparing the combined categories of

placements Home Alone and Home with Another to All Other Placements
PRE/POST, a Chi Square test showed the difference to be significant at the .05
level. When comparing Group Home placement against All Other Placements
PRE/POST, a Chi Square test showed the difference to be significant at the .01
level. And, comparing Hospital Transfer versus All Other Placements
PRE/POST, a Chi Square test showed the difference to be significant at the
.001 level. The change in nursing home placement PRE/POST was not
significant. These findings suggest that changes have occurred in the volume of
placements being made to community-based care settings after the
implementation of PPS. Fewer placements appear to be being made to home,
both Alone or with Another (Spouse, Family, Home Health) and an increasing
number of placements are being made to Group Home (Adult Foster Care,

Residential Care Facilities) and transfers to other hospitals.

A possible explanation for this significant increase in POST placements to
“other" categories, especially for hospital transfers, is that some of the DRGs
used in the sample selection generally required rehabilitation support (stroke,
hip replacement, major joint pinning). There may be an unbundling of services
that were previously provided as one unit of service, which may spread across
all DRGs. Under PPS, hospitals have the incentive to discharge patients and
then readmit them, to unbundle services, and to transfer patients along a new
"continuum of care." In order to explore the possible influence diagnosis might
play in post-hospital placement, an analysis of placement by DRG for
PRE/POST was conducted. Tables XVI and XVII present the frequency

distribution for post-hospital placement by DRG by PRE/POST.
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PERCENT OF POST-HOSPITAL PLACEMENTS BY DRG - PRE/POST

DRG 14

Placement Pre  Post
Home Alone 6.8 2.6
Home w/Another 46.4 37.6
Group Home - 3.7 3.6
Nursing Home 23.6 32.2
Hosp. Trnsfr. J.8 17.0
Info. Unclear - 1.7 0

Column Total 23.3

Table XVII presents data on total placements (percentage

24.7

TABLE XVI
(N=2,61%)

DRG 89 DRG 127
Pre Post Pre  _Post
19.0  14.6 21.1 24,3
50.3  30.0 38.7 89.6
3.3 7.6 3.1 3.5
24,2 26,9 17.1  17.2
7 .9 .6 1.3
1.7 0 1.2 1.3
22,0 25.2 22.9 28,2

DRG 209 DRG 210

Pre
9.4
66.1
L1
21.1
0
2.2

14.3

Post Pre
3.2 4.3
65.6 44,7
3.8 0.7
13.7 50.%
6.8 0
1.0 0
14,1 11.2

Post
4.7

32.7
3.7

52,2
4.7
0

7.9

of all

PRE/POST) by DRG for the PRE/POST period. When tested by Chi Square, the

difference between the PRE/POST periods was found to be significant at the

.001 level.

TABLE XVI

TOTAL PERCENT PLACEMENT BY DRG - PRE/POST
(N=2,614)

DRG
Stroke
Pneumonia
Heart Failure
Hip Replacemt.
Major Joint Pin.
Total

PRE (n=1,256)

POST (n=1,358) TOTAL (n=2,614)

23.5%
23.0%
27.9%
14.3%

_11.2%

100.0%

24,7%
25.2%
28.2%
14.1%
_7.9%
100.0%

13.9%
49.9%
4.5%
26.7%
1.1%
100.0%
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Percent Placement By DRG. As can be seen in Tables XVI and XVII, those

diagnoses requiring rehabilitation after acute hospital stay did, in fact, increase
dramatically. Increases in post-hospital placements occurred for DRG 14 -
Stroke, DRG 209 - Hip Replacement, and DRG 210 - Major Joint Pinning. The
slight increase for DRG 127 - Heart Failure is more difficult to explain.
Correspondingly, there was no, or very slight, increase in post-hospital
placements to other hospitals in DRG 89 - Pneumonia, which is not usually a
diagnosis associated with post-hospital rehabilitation. However, the fact that
these placements follow a trend for diagnosis does not explain the increase in
volume between the PRE/POST period. Meiners and Coffey (1984) analyzed
1930 discharge data from Maryland hospitals in terms of diagnosis and discharge
destination. Their data indicate that discharges to nursing homes fell more
frequently in diagnostic categorie.f. that required skilled rehabilitation services
(DRG 210 and DRG 209), that reflect mental or behavioral problems (DRG 429),
or that specifically reflect frailty or old age (DRG 8% and DRG 320). Similar

results were found in this study.

Discharges to home health comprised diagnostic categories that may
require long-term management but to not necessarily represent debilitating
conditions (DRG 82, DRG 294, DRG 148). PPS is expected to encourage
hospitals to unbundle services (provide needed services on more than one
admission), shift patients vertically to lower-cost care settings within a single
hospital system (a hospital's affiliated nursing home, a rehabilitation unit within
the same hospital), and perhaps, discharge and readmit patients in order to
"game" the system. Unfortunately, the data collected for this study did not

collect information on which hospital or care setting these hospital transfers
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were going to. However, the increase in hospital transfers found here may be

an indication of this shift in discharge patterns.

Further analysis was conducted to explore post-hospital placement by age
category. Table XVII presents a frequency. distribution of post-hospital
placement by age category. The distribution of the sample by placement and
age shows an interesting pattern. Placements to Home Alone declined for the
younger age categories in the POST pe.riod (60 - 65; 66 - 75) and increased for
the older age groups while placements to Home with Another declined in all age
categories from PRE to POST. Placements to Group Home increased for the 60
to 65 year olds, stayed about the same for 66 - 75 year olds, and increased
dramatically in the two older age categories (76 - 85 and 85+). Nursing Home
placements increased dramatically for the 60 to 65 year olds, the 76 - 85 year
olds, and the 86+ age group in the POST period. Finally, Transfer to Another
Hospital increased dra.maticélly across all four age groups in the POST period.
When tested by Chi Square, the difference between PRE/POST is significant at
the p .00l level. These differences in PRE/POST placement may reflect the

increases in Dependency in the age groups requiring more intensive and higher

level of post-hospital care.

TABLE Xvm
PERCENT PLACEMENT BY AGE CATEGORY - PRE/POST
‘ (N=2,557) .
. €063 66 -73 7683 832

Placement Pre  Post Pre  Post Pre  Post Pre Post
Home Alone 16.7- 11.8 16.5 13.8 18,8 15.3 10.2 11.0
Home w/Another 76.7 ¢67.1 66.1 61.7 55.0 &8.9 36.3 31.7
Group Home 0 1.3 8.0 &1 2.3 3.3 %6 8.1
Nursing Home 3.3 13.2 10.3 10.1 24,2 27.38 §6.3 442
Hospital 3.3 6.6 2.3 7.4 2.1 3.9 7 87
Information Unclear Q 0 7 .8 5.8 6 1.7 _.3
g:olurnn Total 2.8 3.7 %.9 27.3 39.7 &0.9 33,8 25.9
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A f{final analysis was conducted comparing PRE/POST Post-hospital

Placement in terms of Dependency. The question being evaluated was whether
there were any differences in mean Dependency by post-hospital placement
before and after PPS implementation. That is, had Dependency increased for
any of the placement categories. T-tests were conducted on all five placement
categories, comparing PRE to POST on Mean Dependency score. Only one post-
hospital placement category showed a significant increase in patient
Dependency between the PRE and POST periods. Post-hospital placement to
Home with Another showed a significant increase in mean Dependency at the p
.01 level. This finding is consistent with the data in the literature indicating a
trend toward "sicker" Medicare beneficiaries being discharged to community

care providers and requiring more intensive care than before PPS.

TABLE XIX
MEAN DEPENDENCY BY PLACEMENT - PRE/POST

MEAN STANDARD
PLACEMENT PERIOD DEPENDENCY DEVIATION t-Value
Home PRE 4.48 (n=172) 3.03 061
Alone POST 5.13(n=191) 3.55
Home w/ PRE 6.78 (n=677) 4.35 004 %%
Another POST 7.48(n=647) 4.67
Group PRE 7.86 (n=43) 5.41 57
Home POST 8.41 (n=74) 4.73
Nursing PRE 14.94 (n=344) 5.85 084
Home POST 15.69 (n=354) 5.73
Hospital PRE 12.76 (n=21) 5.60 676
Transfer POST 13.28 (n=83) 4,89
Key:

* % p(.Ol
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Summary. The data presented in this dissertation suggest that hospitals are
discharging Medicare beneficiaries more quickly (shorter length of stay) and in

a more Dependent state than before PPS was implemented. Further, the data
indicate that younger beneficiaries are being admitted to acute care facilities
POST-PPS, suggesting that older, less acute beneficiaries and beneficiaries
needing chronic verus acute care are being sent to other care settings (nursing
homes). In addition, these more Dependent beneficiaries are being discharged
to community-based care settings (Home Alone, Home with Another, Group
Home) and to other hospitals with greater care needs than before PPS. The
impact of these changes in discharge practices by hospitals will be felt most by
families and by community-based care providers as the locus of sub-acute care
of Medicare beneficiaries shifts from the hospital to other settings. Thus, the
data presented here suggest that PPS has resulted in Medicare beneficiaries
being discharged "quicker and sicker" to community-based care providers,
families, and perhaps, rehabilitation units in other hospitals and the hypothesis
of this dissertation must be rejected. There were differences in patient

discharge status and post-hospital placement after the implementation of PPS.

SECTION Ik
NATIONAL DATA
The ultimate objective of PPS was to reduce the rate of growth in
Medicare outlays for inpatient hospital care while maintaining an acceptable
level of access to quality health care for beneficiaries. The goal of reduced
expenditures was to be achieved through a restructuring of the financial

incentives facing hospitals. Data published by the Health Care Financing
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Administration (HCFA) and by other researchers are presented below to assess
the degree to which Medicare's DRG-based Prospective Payment System (PPS)
met its stated objective. Data are presented on inpatient hospital expenditures,
non-hospital services expenditures, out-patient hospital services, skilled nursing
facility (SNF) expenditures, home health (HH) expenditures, and hospital

revenue data.

Impact on Expenditures and Hospital Revenues

The predicted effect of PPS on hospital costs was that costs per admission
would go down (Guterman & Dobson, 1986; OTA, 1985). Thus, one primary
indicator of the success or failure of PPS would be its effect on the volume and
rate of growth in Medicare program expenditures. Between 1974 and 1982,
inpatient hospital payments increased at an annual rate of 19.9 percent and
never fell below 14 percent in any given year. However, in 1983, the rate of
increase was only 10.2 percent, lower than at any time in the previous ten
years. The rate fell to 8..2 percent in 1984 and by 1986, the rate of increase in
hospital inpatient benefit payments had fallen to 4.6 percent, the smallest
increase in the program's history (Guterman et al., 1988). Thus, PPS appears to
have slowed the rate of increase in the inpatient hospital benefits portion of
Medicare. However, it is important to remember that costs are, to a large
extent, utilization-driven and thus, rates of growth in hospital expenditures
could be slowing, not because hospitals have improved productivity, but because
fewer people are going to the hospital and those going are leaving sooner (Davis
et al., 1985). However, whatever the cause, PPS was intended to slow the rate

of growth in inpatient hospital expenditures, which it appears to have done.
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Non-hospital Services Expenditures. The non-hospital services funded by

Medicare include services provided by physicians, outpatient departments,
skilled nursing facilities, home health agencies and non-physician suppliers such
as laboratories and durable medical equipment suppliers. If lengths of stay are
reduced, as is expected under PPS, these services could be substituted for in-
patient hospital care. For example, the number of physician visits in hospital
settings should decline as should physician inpatient costs. Shorter stays would
also reduce the potential for consultative visits for both medical and surgical
discharges. However, if Medicare admissions increase, which was also
predicted to occur, then there should be an increase in physician visits and thus,
physician payments by Medicare. Between 1975 to 1983, the annual rate of
increase in physician payments was never smaller than 15 percent (Guterman &

Dobson, 1986).

Health Care Financing Administration (HCFA) data from the first year
evaluation of PPS show that the annual rate of increase in physician benefit
payments declined slightly, down to 10.7 percent in 198%. Overall, the rate of
growth in non-hospital expenditures was down from 8.9 to 8.1 percent for the
first three years of PPS (Guterman et al., 1988). Thus, a change in the pattern
of growth in Medicare payments for physicians services is supported, which is

consistent with the decrease in inpatient expenditures rate of growth.

- Qut-patient Hospital Services. In 1984, outpatient hospital payments grew

by only 11.9 percent but this rate continued to outpace the inpatient
expenditures rate for the eleventh consecutive year (Guterman & Dobson,

1986). By 1986, payments for outpatient services grew by less than 7.1 percent,
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the smallest percentage increase since 1973. Still, the outpatient services
payment rate of growth was again larger than the increase for inpatient
services (4.6%). Overall, hospital outpatient benefit payments grew a total of
15.7 percent in the first three years under PPS versus an average annual rate of
increase of 8.8 percent for the five years prior to PPS (Guterman et al., 1983).
This may indicate that some of the savings on inpatient services under PPS are

now being spent on outpatient services as care is shifted from the inpatient to

outpatient setting.

Skilled Nuwrsing Expenditures. One of the anticipated effects of PPS

incentives was that they would encourage hospitals to discharge patients to
post-hospital care more frequently and at an earlier stage of recuperation.
These actions could potentially increase the demand for skilled nursing and
home care. Yet Medicare coverage of skilled nursing care is quite limited (20
days of care with total coverage, and an additional 80 days with a 50 percent
copayment), and there has been a chronic shortage of nursing home beds since
Medicare's inception. This shortage is likely to continue since most skilled
nursing facility (SNFs) expenditures for Medicare patients are actually made by
State Médicaid programs. Largely because of limits to coverage, spend-down
requirements and low reimbursement rates under Medicare, there has been
little incentive to add nursing home beds for Medicaid patients (Feder &
Scanlon, 1982). The net expenditure impact of increases in the use of nursing
homes by Medicare beneficiaries may thus be greatest for the beneficiary, who
must pay up to 50 percent of the SNF cost after 20 days. There are few data
available on increases in out-of-pocket expenditures for skilled nursing home

care as a result of PPS.
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Overall, the growth in skilled nursing payments has accelerated since the
implementation of PPS. Between 1983 and 1984, SNF expenditures increased at
a rate of 5.6 percent compared to a decrease in the rate of growth prior to PPS.
The program grew at an average rate of 4.7 percent between 1984 and 1986
although the projected rate of increase for 1984 was 5.7 percent. However, the
lower than expected rate of increase may indicate a relative upturn when
comapred with the decreases in the pre-PPS period (Guterman et al., 1988;

Guterman & Dobson, 1986).

Home Health Expenditures. Between 1974 and 1983, Medicare

reimbursement of home health providers grew at an average annual rate of 25

percent and has never been below 19 percent (Guterman & Dobson, 1986;

Leader, 1986). Put another way, total reimbursements in 1983 were ten times
larger than the amount disbursed in 1974 (House Aging Committee, 1986;
Leader, 1986). Amendments to the Medicare home health benefit, expanded in
1980, began covering an unlimited number of home health visits (versus the 100
visit per benefit period limit under existing law) and eliminated the 3-day prior
hospitalization requirement (OTA, 1985). As a result, Medicare payments for
home health services have increased rapidly in recent years. Medicare home
health payments increased at a somewhat higher rate than did inpatient hospital
payments during 1983. Since 1984, the growth has accelerated to a rate about
4.5 times as high as that of inpatient hospital payments and more than twice as
high as for any other major benefit category. Specifically, the growth in home
health benefit payments increased an average of 12.'7 percent in the first three
years of PPS versus an average increase of 11.2 percent in the five years prior

to PPS (Guterman et al., 1988). Although constrained by strict limits on it's
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use, shifts in service delivery as a result of PPS have meant an increase in

nursing home and home health expenditures.

Hospital Revenues. Another area of concern under PPS was hospital

financial viability. Because PPS generally pays hospitals a fixed price per
discharge while the use of resources for patients in any given DRG may vary
widely, PPS established a pattern of financial winners and losers across
Medicare patients and the hospitals that serve them. However, such an uneven
distribution of profits and losses among hospitals has three basic problems
associated with it. First, it creates an incentive for hospitals to treat winner
cases and avoid "loser cases" (Newhouse, 1983). To the extent that such cases

can be identified before admission, serious implications for patient access arise.

Second, random and unpredictable variation in treatment costs creates a
financial risk that is borne only by the hospital. This risk varies inversely with
the volume of cases a hospital sees. Small hospitals or those with low volumes
are likely to suffer a disproportionate burden of financial risk resulting from
cost variations. Thi‘rd, some hospitals, by virtue of their mission or location,
may end up serving a disproportionate share of high cost patients. Referral
centers and public hospitals, for example, may be subject to this type of bias.
Making such hospitals bear the financial burden of higher cost patients is not
only inequitable but may threaten quality of care for those served by these

institutions (OTA, 1985).

Revenues will also vary across hospitals independent of differences in
patient characteristics since hospitals are paid different rates per DRG,
depending on their area wage index, urban or rural location, and until national

rates kick in, the region of the country the hospital is located in. In addition,
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teaching hospitals receive an extra payment to account for the extra patient
costs associated with teaching. The assumption is that differences in DRG
payment rates mirror differences in costs of providing care. Whether the DRG
pricing structure is refined enough to reflect differences in input costs

accurately is subject to much debate.

The American Hospital Association (AHA) as well as many hospitals in
rural counties or on the fringe of major metropolitan areas have daimed that
urban/rural rate differentials discriminate against them (Mickel, 1984; Wallace,
1984; Washington Report, 1985b). On February 17, 1984, eleven hospitals in
Ohio sued the federal government seeking to redress the undue penalty imposed
by PPS dassifications on rural hospitals, charging that the urban/rural
classifications were “arbitrary and bear no national relationship to health care
or to health care costs" (Mickel, 1984, p. 37). Furthermore, it was argued that
the classifications were unconstitutional, violating the 5th Amendment because
the boundary déssiﬁcations amounted to the taking of private property without

just compensation (Mickel, 1984).

The federal court decided on September 15, 1984, that the jurisdiction does
exist and that Ohio hospitals had no basis to challenge the PPS system
(Hospitals, 1984a,c). However, members of Congress, especially those with
larger rural populations, introduced bills to remedy the situation and in March,
1985, the Congressional Record documented the belief that rural hospitals were

getting "the short end of the DRG stick" (Mcllrath, 1985, p. 33).

Political pressure on HCFA resulted in regional rates being eliminated,
even though there is ample evidence that such differences exist (OTA, 1985). In

addition, while rural hospitals will benefit from the change, some urban
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hospitals will not (Lefton, 1985b). It is also unclear whether hospitals can
adjust to uniform rates by changing physician behavior quickly enough or

whether such uniformity of practice style is even desirable.

Based on the urban/rural example, it is clear that if DRG pricing does not
adequately reflect differences in input costs, certain hospitals will
systematically have higher or lower surpluses than average. Changes in the
payment structure could also produce redistributions of revenue unrelated to
hospital behavior. Arbitrary redistributions are unfair to hospitals but even
more so to the patients treated by these hospitals who may have their access to

and quality of care jeopardized (OTA, 1985).

Three studies simulating the impact of PPS revenues verus cost-based
revenues predicted that small hospitals would fare well under PPS while large
hospitals would fare relatively poorly (OTA, 1985). Teaching hospitals that
qualify for large Medicare teaching allowances were generally expected to fare
better than non-teaching hospitals. Government owned hopsitals were also
predicted to do well, perhaps because many government owned hospitals are
also teaching hospitals. Urban hbspitals and hospitals in the North section of
the country were expected to fare better than rural hospitals and hospitals
located in the North Central and West Regions (Congressional Budget Office,
19845 Vaida, 1984; Wennberg, 1984a). However, these simulation studies did not
take into account changes in hospital behavior (e.g., staifing layoffs) or hospital
characteristics (e.g., changes in case mix) or structural aspects of PPS
(teaching allowances). Moreover, these studies were one dimensional. For

example, small hospitals are predicted to do well but rural hospitals are
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expected to fare poorly under PPS. It is possible for the predicted results to
hold but only as long as a few large urban hospitals suffer heavy losses or as
long as small, urban hospitals do well. It is clear that the financial distribution

patterns of PPS were not well understood before the program was implemented.

Data. Although occupancy has fallen, hospital revenues have increased.
Surplus revenue (the difference between income and expenses) for all U.S.
hospitals more than doubled during the first year of PPS, with for-profit
hospitals reporting a 44 percent increase in net income. The Inspector
General's Office (IGO) of the Department of Health and Human Services
(DHHS) reported that Medicare payments were an average of 14 percent
greater than operating costs for Medicare patients in 198% (Guterman &
Dobson, 1986). Data from the American Hospital Association's National
Hospital Panel Survey Report (1985) found that hospitals as a group saw a larger
financial gain in 1984 (a $8.3 billion surplus) than in any year since the survey
began. However, as predicted, the distribution of this surplus was not even
across geographic areas or across hospitals. Hospitals in the West, South
Central, and Mountain regions experienced financial declines and the smallest

hospitals (those with 25 beds or less) suffered absolute losses (AHA, 1985).

The percentage of hospitals with positive payment margins fell slightly
between the first and second years of PPS, dropping from 8&3.1 percent to 79,2
percent. As predicted, large urban hospitals and major teaching hospitals did
well under PPS while small and rural hospitals did not. One hundred percent of
the largest urban hospitals and 98.1 percent of major teaching hospitals had

positive payment margins whereas only 67.8 percent of the smallest rural
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hospitals did. Urban hospitals had larger payment margins than did rural
hosbitals by the second year of PPS (13.6% versus 7.8%). Hospitals which had
exceptionally high payment margins were large urban hospitals and major
teaching hospitals (17% with 685 or more beds and 18.3% of teaching hospitals).
Of the hospitals that had negative payment margins in the first year of PPS,
40.8 percent had positive payment margins by the second year of PPS, and only
13 percent had negative payment margins in the second year of PPS (Guterman
et al., 1988). The evidence suggests that large hospitals were able to cut costs
rapidly while small hospitals were not, even though hospitals as group did well

under the first two years of PPS (Lefton, 1985).

It was expected that PPS would produce a significant redistribution of
inpatient payments among hospitals, especially between wurban and
suburban/rural hospitals (Vladeck, 1985). A recent study by Ashby and Darmer
(1988) supports the claim that Medicare payments are unevenly distributed
across hospitals. Their study of 257 hospitals in five large urban areas
examined the cost factors affecting core city and suburban portions of the same
metropolitan areas. They found that the average unadjusted Medicare cost per
case was 33 percent higher in core city hospitals relative to the suburban areas
and that less than half of this difference was accounted for by the adjustment

for case mix complexity and teaching costs.

The data also indicated that core city location was associated with a $654
higher cost per case with all other factors held constant. The authors
concluded that there are other essentially non-controllable factors affecting

hospital costs per case; such as urban core location requiring higher wage levels
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to attract employees, service to patients at an advanced acute stage of illness
and with more frequent comorbidities not included in the DRG criteria, more
difficulty in arranging post-hospital placement for patients, greater patient
assistance costs (education and counseling, transportation), additional property
related costs (parking structure operations, security), and added costs for
patient account collection efforts and eligibility determination for Medicaid
and charity care programs. Cutting accross these factors is the added cost of
treating larger numbers of low-income or indigent patients. The average loss in
the first year of PPS was estimated at $331 per case in city hospitals compared
1o only $74 in suburban hospitals. (Ashby & Darmer, 1988). Because neither core
city location nor caring for indigent patients is recognized by PPS, the cost
impacts of these factors translate directly into greater payment losses for
many urban hospitals. The study demonstrated that current wage index systems
in the DRG-based PPS system unfairly penalizes core city hospitals and rewards
suburbaﬁ hospitals, resulting in a redistribution of Medicare funds away from

those hospitals serving the poor and indigent.

Summary. Medicare benefit payment under both the HI and SMI programs
grew at annual rates exceeding 20 percent prior to PPS. However, the rate of
growth in the HI benefit payments was sharply reduced after PPS and both HI
and SMI benefit payments grew at about half of their pre-PPS rates during the
first year of PPS (Guterman & Dobson, 1986). Over the three year period since
PPS was implemented, the overall level of benefit payments has increased at a
slower rate, due to a sharp decline in the growth of HI payments while SMI

payments increased at a somewhat faster rate than before PPS. Thus, PPS
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‘appears to have slowed the rate of increase in Medicare inpatient hospital
benefit payments. Although this increase is still above the general rate of
inflation, it does represent a downturn in the rapid growth of inpatient costs.
The increase in Part B expenditures (SMI payments) may mean that there is a
shift in the location of service delivery, such as from inpaﬁent to outpatient
sites, and that some of the savings being achieved in Medicare's Part A
(inpatient hospital expenditures) may now be being spent on outpatient services
(physician's services, outpatient surgeries, post-hospital care). The next section

examines the impact of PPS on quality of care for Medicare beneficiaries.

PPS IMPACT ON QUALITY OF CARE

Medicare's PPS incentives for inpatient hospital services clearly have the
capacity to alter the quality of care delivered to the elderly, both in positive
and negative directions. However, in order for PPS to reduce inpatient hospital
expenditures, one or more of the following has to occur: A) the cost of treating
patients must be shifted from hospitals to other care settings; B) hospitals must
reduce the cost of treating inpatients; or C) a portion of the cost of treating
Medicare patients must be borne by payers other than Medicare. Each option
has implications for the efficiency and fairness of PPS. Absolute reductions in
the cost of treating hospital patients without shifting costs to other settings
would be the most desirable provided tﬁis does not come at the expense of

quality hospital care.

If cost reductions are accomplished by shifting patients to care sites

outside the hospital, which must also be paid for, then actual savings in
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hospital ex;;enditures will be oifset by ’expenditures in other parts of the
program or by beneficiaries themselves. However, if hospitals finance the
treatment of patients by raising charges to other patients, questions of equity
arise. Or, hospitals could reduce costs of care to such a degree that Medicare
inpatients become profitable, generating a surplus that could be used to
~ subsidize other kinds of care. These considerations lead to three critical policy
evaluation questions (OTA, 1985):

(1) What, if any, negative effects has PPS had on the quality of
hospital care for Medicare beneficiaries?

(2) What is the net effect of PPS on the quality of hospital care for
Medicare beneficiaries?

(3) How has PPS affected the quality of care in nonhospital settings?
Quality of Hospital Care

Several outcome measures can be used to detect serious negative effects
of PPS on the quality of hospital care, including in-hospital and post-discharge
mortality rates, rates of occurrence of complications or iatrogenic events,
admission and readmission rates, changes in length of hospital stay and
discharge rates, changes in case-mix severity, levels of hospital staffing, and

changes in the management and organization of hospitals.

Mertality Rates. In-hospital and post-discharge mortality rates can be

measured as total death rates across institutions for specified types of
facilities. Some rates are specific to patient populations (e.g., the frail
elderly), and some rates are specific to diagnosis, surgical procedure, or DRG.
Post-discharge death rates can also be measured at various intervals following

discharge. It has been suggested that an increase in in-hospital and post-



206

discharge mortality rates are to be expected if less seriously ill patients are

shifted to outpatient while more seriously ill patients are hospitalized. The
question to be addressed is whether elderly patients with given medical
conditions or with similar levels of severity of illness are dying in the hospital
or shortly after discharge at rates demonstrably above those in the pre-PPS era

(OTA, 1985).

Data from the three-year evaluation of PPS show that hospital mortality
rates for the Medicare population did increase between 1984 and 1985. The
population-based mortality rate for aged persons in 1985 was 5,140 per 100,000;
this was somewhat, but not significantly, higher than the rate predicted by a
time-trend model of mortality rates since 1975. The 30-day post-admission
mortality rate for beneficiaries rose from 6.6 percent in 1984 to 7.2 percent in
1985, representing a 9.3 percent increase in one year. However, the total
number of deaths actually decreased by 3 percent. The fact that total
population-based mortality did not change and there was a large decline in
admission rates strongly suggests that hospital-based mortality has been
affected by PPS; that is, hospitals are discharging patients to other care

settings to die (Guterman et al., 1988).

While not an intended consequence of PPS, the cost cutting incentives of
the program have resulted in changes in hospital behavior. One consequence
has been the admission and discharge of sicker patients, some of whom were
expected to die. Adjusting the fiscal year 1985 mortality rates according to the
case-mix changes both within and between DRGs, Conklin et al. (1988) found

the increase in crude mortality rates between 1984 and 1985 fully accounted for
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by an increase in the case mix severity. Adjustments for stage of disease, high
risk comorbidity, age and sex resulted in expected mortality rates for 1985 of
7.3 percent, which is slightly higher than the observed 1985 mortality rate of
7.2 percent. The results indicated that despite the increase in morbidity at
hospital admission and the incentives to reduce service delivery and length of
stay, PPS apparently has not increased the risk of mortality following hospital

admission.

Iatrogenic Events. Iatrogenic events, often called "sentinel events,"

induding infections acquired by patients during a hospital stay, drug reactions
and other mishaps due to treatment in the hospital. These and other
preventable problems can signal that quality of care has dedined (OTA, 1985).
Since they help in distinguishing between very bad care and adequate care, they
can serve as useful screening indicators of the direction that inpatient quality
of care may be taking. The question under PPS is whether the rates of such
problems increase as PPS incentives to reduce services and personnel begin to
be applied. However, there has been no information published to date regarding

the level of iatrogenic events pre-and-post-PPS.

Admissions. PPS was expected to increase admissions, especially in those
DRGs for which the cost of treatment was expected to be less than the DRG
payment rate. Hospitals also have the incentive to increase admissions. Since
both the aged population and the average age of the elderly is increasing, added
admissions would generate added revenue and since decreases in length of stay
were anticipated under PPS, increased admissions would f{ill empty beds.

Furthermore, hospital admissions of Medicare patients had increased every year
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since the program was implemented with an annual increase never falling below
3.3 percent. Contrary to expe;tations, Medicare admissions actually dropped #
percent in 1984, the first decline Sihce the program was initiated (Guterman &

Dobson, 1986).

Ey contrast, admissioﬁs had risen over 2 percent in 1983 (OTA, 1985).
Since 1984, an unprecedented decline in hospital admissions has been observed
for both Medicare and non-Medicare patients (Davi's‘, 1985). Medicare
admissions fell another #&.3 percent between 1985 and 1986 and Medicare
admissions overall fell by a total of 11.3 percent between 1983 and 1986
(Guterman et al., 1988). Thus hospitals appear to be limiting admission to only
those severely ill and shifting more routine care to other, non-PPS covered

sites.

Hospital admissions have declined for all age groups also; falling by 10.3
percent between 1983 to 1986 while the number of inpatient days fell by 15.7
percent for the same périod. Results from a preliminary study of the impact of
PPS on general hospital admission rates suggest that admission rates per 1,000
Blue Cross/Blue Shield members and hospital days per 1,000 Blue Cross/Blue
Shield members have declined at rates exceeding those for Medicare
beneficiaries (Scheffler & GibbS, 1986). The proportion of all community
hospital admissions for people 65 or above increased 10 percent between 1979
and 1986. These data tend to reinforce the conclusio_n that PPS has had a
systém-widé impact versus an impact on Medicare beneficiaries only (Guterman
et al., 1988). The data may also reflect the changing role of the hospital in the

contemporary health care system as a result of increased cost and utilization



