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Effects of Payment Changes on Trends
in Post-Acute Care
Melinda Beeuwkes Buntin, Carrie Hoverman Colla, and
José J. Escarce

Objective. To test how the implementation of new Medicare post-acute payment sys-
tems affected the use of inpatient rehabilitation facilities (IRFs), skilled nursing facilities
(SNFs), and home health agencies.
Data Sources. Medicare acute hospital, IRF, and SNF claims; provider of services file;
enrollment file; and Area Resource File data.
Study Design. We used multinomial logit models to measure realized access to
post-acute care and to predict how access to alternative sites of care changed in response
to prospective payment systems.
Data Extraction Methods. A file was constructed linking data for elderly Medicare
patients discharged from acute care facilities between 1996 and 2003 with a diagnosis of
hip fracture, stroke, or lower extremity joint replacement.
Principal Findings. Although the effects of the payment systems on the use of post-
acute care varied, most reduced the use of the site of care they directly affected and
boosted the use of alternative sites of care. Payment system changes do not appear to
have differentially affected the severely ill.
Conclusions. Payment system incentives play a significant role in determining where
Medicare beneficiaries receive their post-acute care. Changing these incentives results in
shifting of patients between post-acute sites.
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Post-acute care encompasses a wide range of health care services that share the
goal of restoring recently hospitalized patients to their prior level of function-
ing. Post-acute care is also used to improve the transition from hospital to the
community, and post-acute care facilities provide services to patients needing
additional support to assist them in recuperating following discharge from an
acute care hospital.

Patients can access post-acute care services in many settings, including
skilled nursing facilities (SNFs), inpatient rehabilitation facilities (IRFs), and
their own homes with services from home health agencies (HHAs). Each of
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these settings offers a different level of care. IRFs provide intensive care (3 or
more hours a day of rehabilitation therapy). SNFs can also provide inpatient
rehabilitation under the Medicare benefit, although it is generally less inten-
sive than that provided in an IRF (Gage 1999). HHAs provide therapy, nurs-
ing care, and assistance from home health aides.

Between 1988 and 1997, Medicare expenditures for post-acute care in-
creased at an average annual rate of 25 percent (Medicare Payment Advisory
Commission [MedPAC] 2003a, b), making it the fastest growing category of
Medicare spending. This increase was due to a shift to post-acute care as a way
to reduce acute care length of stay after the prospective payment system for
acute care hospitals was put in place and to liberalization of the definitions of
eligibility for service provision and coverage (Lewis et al. 1987; Neu, Harrison,
and Heilbrunn 1989; Manton et al. 1993; Steiner and Neu 1993; Chan et al.
1997; McCall et al. 2003a, b).

However, trends in spending for post-acute care changed after passage
of the Balanced Budget Act of 1997 and subsequent Balanced Budget Re-
finement Act of 1999. These laws altered Medicare’s post-acute care payment
policies dramatically, shifting payments to post-acute care providers from a
cost basis to prospective payment. Between 1997 and 2002, Medicare intro-
duced an interim payment system for HHAs (1997) and prospective payment
for SNFs (1998), HHAs (2000), and IRFs (2002). The new payment systems for
post-acute care were designed to reduce spending and introduce incentives for
efficiency, and early evidence indicates that they have constrained use and
contained expenditures (Cotterill and Gage 2002; Komisar 2002; McCall et al.
2003a, b; MedPAC 2003a, b; Street et al. 2003; White 2003; Fitzgerald 2006).
After rising from US$14 billion in 1994 to US$35.7 billion in 1996, total
Medicare spending for post-acute care declined to US$28.0 billion in 2001,
before increasing again to US$42.1 billion in 2005. Between 1996 and 2001,
the number of Medicare beneficiaries using post-acute care decreased by 18
percent, from 4.3 million to 3.5 million users (MedPAC 2003a, b, 2007).

The early evidence also suggests that the new payment systems have led
to shifts in the types of post-acute care patients receive. The decrease in Med-
icare spending for post-acute care between 1996 and 2001 was due to a nearly
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50 percent decline in spending for home health care, with use of post-acute
care other than home health care actually growing during the period. Using
the Medicare 1 percent sample, McCall et al. (2003a, b) observed that changes
in treatment patterns included more beneficiaries receiving no post-acute care
and much lower use of home health care, but slightly higher use of inpatient
rehabilitation and long-term care hospitals. MedPAC (2003a, b) examined
changes before and after implementation of the prospective payment systems
for SNFs and home health care and found substantial declines in the use of
home health care but increases in the use of skilled nursing and other post-
acute care providers, indicating that, for some diagnoses, skilled nursing may
be partly replacing home health care. For example, for patients discharged
from acute care with a diagnosis of septicemia, use of home health care de-
clined from 21 to 10 percent while SNF use increased from 21 to 27 percent
(MedPAC 2003a, b). Lin et al. (2006) examined changes in PAC use early in
the period following the Balanced Budget Act for patients in six categories:
stroke, hip and knee procedures, hip fracture, chronic obstructive pulmonary
disease, pneumonia, and congestive heart failure. Using a 5 percent sample of
Medicare beneficiaries, they found that use of home health care decreased in
response to the home health interim payment system and use of skilled nurs-
ing decreased in response to prospective payment in SNFs.

Existing studies suggest that the outcomes of post-acute care have not
worsened as a result of the new payment systems (Angelelli et al. 2002; McCall
et al. 2003a, b), but there is some evidence that quality of care for patients with
a skilled nursing stay declined between 2000 and 2004 (Kaplan 2007). None-
theless, concerns remain that lower use of post-acute care generally, coupled
with shifts in sites of care, will eventually have an adverse impact on ben-
eficiary access to appropriate care and health outcomes (DeJong et al. 2002;
MedPAC 2002, 2006). These concerns are compounded by the lack of clinical
consensus about which patients need post-acute care and what types of post-
acute care are appropriate for which patients, which may leave patients par-
ticularly exposed to decisions about care that are based on nonclinical factors,
including providers’ financial incentives (Jette and Keysor 2002). Cotterill and
Gage (2002) suggested that some portion of the increase in the use of inpatient
rehabilitation between 1997 and 2000 may have been influenced by the in-
centives to curb use inherent in the interim payment system for home health
and prospective payment for SNFs. Buntin et al. (2005) found that the geo-
graphical availability of different types of post-acute care facilities affected the
probability that Medicare patients discharged from acute care would receive
facility-based post-acute care as well as the setting in which they received care.
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In this paper, we investigate the effects of four major changes in post-
acute care payment systems on Medicare beneficiaries’ use of different types
of post-acute care, including SNFs, IRFs, and HHAs. We focus on patients
discharged from acute care hospitals with a diagnosis of hip fracture, stroke, or
lower extremity joint replacement, the three largest categories of patients re-
ceiving post-acute care. Together, they make up about 53 percent of inpatient
rehabilitation cases and about 14 percent of skilled nursing cases (MedPAC
2008). We focus on these diagnoses in order to isolate homogenous groups of
patients to more accurately capture differences over time associated with
payment changes. We also examine whether the effects of the payment
changes differed between more severely ill patients, who are expected to be
more costly, and those who are less severely ill. Our study differs from pre-
vious work on this topic in that we use data for the full (non-HMO) Medicare
population in a continuous 8-year period (1996–2003), which includes the
implementation of the home health interim payment system, skilled nursing
prospective payment, home health prospective payment, and inpatient reha-
bilitation prospective payment, and considers the effects of all the payment
changes simultaneously. Because payment systems for alternative sites affect
use of each setting, we are fortunate to have data covering the period during
which all of the prospective payment systems were put in place. In addition,
given the richness of our dataset, we are able to control for more variables,
including discharging hospital characteristics, which might change over time.
Finally, this is the first study to look for adverse selection against the most
severely ill patients in all post-acute settings after the payment changes.

CHANGES IN MEDICARE PAYMENT FOR POST-ACUTE
CARE

The post-acute care payment system changes we study are the home health
interim payment system, implemented in October 1997; the skilled nursing
prospective payment system, implemented in July 1998; the home health
prospective payment system, implemented in October 2000; and the inpatient
rehabilitation prospective payment system, implemented in January 2002.
These payment systems markedly vary in their design. The interim payment
system for home health limited payments by reducing the per-visit cost limits
that were in place and adding an aggregate per-beneficiary payment limit
(McCall et al. 2003a, b). The skilled nursing prospective payment system uses
per-diem payments to encourage providers to limit cost per day, but it does not
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provide incentives to limit length of stay. Payments amounts are case mix
adjusted; prospective payments were initially considered less generous than
payments under the previous system because they did not reimburse for the
actual cost of providing care, especially ancillary services. Home health pro-
spective payment provides incentives to limit expenditures per episode by
reimbursing providers using 60-day pay periods. The Balanced Budget Act
required prospective payment for home health to be budget neutral to the
interim payment system, with 15 percent rate cuts. However, the Balanced
Budget Refinement Act postponed the cuts until the fiscal year 2002, when
rates were cut by 15 percent. The inpatient rehabilitation prospective payment
system uses per-discharge payments to provide incentives for limiting costs
per rehabilitation stay. Payment amounts are based on payment categories
defined by the patient’s rehabilitation impairment (e.g., stroke, hip fracture),
functional status, and comorbidities and are, therefore, case mix adjusted
(Carter et al. 2002; Stineman 2002).

The payment systems also varied in the degree to which they aimed to
reduce Medicare spending. The American Hospital Association (AHA) (1998)
projected that the home health interim payment system would save US$3.1
billion in 1998 and 1999, whereas the Centers for Medicare and Medicaid Ser-
vices estimated that the prospective payment system for SNFs would save US$30
million in 1998 (AHA 1998). By contrast, prospective payment for inpatient
rehabilitation was designed to be budget neutral. Nonetheless, all of the pro-
spective payment systems share the feature that providers who deliver care that
costs less than the payments they receive can keep the difference as profit.

HYPOTHESES

Based on the design and goals of the different payment systems, we formulated
the following hypotheses for the study:

1. The immediate effects of the home health interim payment system
and the skilled nursing prospective payment system, which were in-
tended to constrain cost growth, would be to reduce the use of home
health and skilled nursing, respectively. Further, reductions in use
would differentially affect more severely ill patients because their
costs would not be fully captured by case-mix systems. In addition,
over time, the home health and skilled nursing payment systems
would lead to greater use of alternative sites of post-acute care.
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2. The home health prospective payment system would continue to
reduce the use of home health care overall because it was designed to
continue the interim payment system cuts. It would, however, in-
crease use by severely ill patients because, unlike under the previous
payment system, the home health prospective payments are case-mix
adjusted. In addition, over time, prospective payment would result in
greater use of alternative sites of post-acute care.

3. The inpatient rehabilitation prospective payment system, which was
designed to be budget neutral, would have little effect on the use of
inpatient rehabilitation care overall. However, the prospective pay-
ment system would increase use by more severely ill patients be-
cause, unlike under the previous payment system, prospective
payments are case-mix adjusted.

DATA AND METHODS

Study Sample

We have data on all elderly Medicare patients discharged from hospitals be-
tween January 1996 and June 2003. Within this group, we chose to focus on the
three largest patient groups using all types of post-acute care: stroke patients, hip
fracture patients, and lower extremity joint replacement patients. These con-
ditions account for approximately 7 percent of Medicare acute care discharges
and one quarter of discharges to post-acute care. Our sample, exclusions, and
measures are described in further detail in prior work (Buntin et al. 2005).

Variables

We conducted multivariate regression analyses in which we modeled the type
of post-acute care as function changes in post-acute care payment systems and
a wide array of covariates that affect the use of post-acute care. The dependent
variable in the analyses was the first post-acute care site used after discharge
from an acute care hospital. We chose to use the first site because a substantial
majority of the patients discharged from acute care use only one site for
post-acute care. (Ninety-three percent of all acute care discharges who receive
post-acute care use only one site, whereas 72 percent of patients with the three
study conditions use only one site.) For the study, we defined use of post-acute
care use as use of inpatient rehabilitation, skilled nursing, or home health care
that began within 30 days of discharge from the acute care hospital and was
covered by Medicare.
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The key independent variables were intended to capture the effects of
the changes in post-acute care payment systems, which we assumed would be
superimposed on an underlying trend in the use of post-acute care. Therefore,
we included a linear time trend and indicator variables for the seasons in the
models to account for the underlying trend and for seasonal variations in use.
(Seasonal variations can arise as a result of seasonal patterns in the illness
severity of patients with the study conditions [Laake and Sverre 1996; Aronow
and Ahn 2004].) To capture the shift in the proportion of patients going to each
post-acute care site that was associated with the implementation of each new
payment policy, we included indicator variables for the implementation of
each of the four payment systems. These variables were set to 0 before the
fourth quarter of 1997, the third quarter of 1998, the fourth quarter of 2000,
and the first quarter of 2002, respectively, and to 1 beginning in those quarters.
Last, we included interactions between each of the payment policy indicator
variables and the linear time trend in order to capture changes in the slope of
the time trend resulting from the changes in the payment policies.

The covariates in the models included demographic and clinical char-
acteristics of the patients as well as characteristics of the acute care hospital that
might affect post-acute care choices. Post-acute care supply characteristics play
a key role in post-acute care use as well (Neu, Harrison, and Heilbrunn 1989;
Swan and Benjamin 1990; Kenney and Dubay 1992; Dubay 1993; Steiner and
Neu 1993; Young 1997; Liu, Wissoker, and Rimes 1998; MedPAC 2003a, b).
However, because these effects can themselves be altered by payment system
changes, we do not include them in our models because developing models to
account for endogenous effects of this type was beyond the scope of this
project. We identified a number of demographic characteristics that affect the
use of post-acute care and type of post-acute care used, including age, gender,
Medicaid coverage, race, and place of residence, defined as a metropolitan
statistical area (MSA), an area adjacent to an MSA, or rural area/not adjacent
to an MSA (Neu, Harrison, and Heilbrunn 1989; Manton et al. 1993; Steiner
and Neu 1993; Kane et al. 1996; Lee, Huber, and Stason 1997; Liu, Wissoker,
and Rimes 1998; Gage 1999; Bronskill, Normand, and McNeil 2002; Finlay-
son 2002; Shatto 2002; MedPAC 2003a, b; Buntin et al. 2005). To allow for
nonlinear effects of age on the use of post-acute care, we classified patients into
3-year age bands.

The covariates in the models also included a large number of clinical
variables intended to capture the case mix, or clinical complexity, of patients
at the time of discharge from the acute care hospital. Thus, we included a set of
comorbidities, complications of acute care, and condition-specific measures
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tailored to stroke, hip fracture, and joint replacement patients and derived
from the diagnoses reported on the hospital discharge records. The comor-
bidities used in the analyses were the chronic conditions identified by Iezzoni
et al. (1994) as conditions that are nearly always present before hospital ad-
mission and hence are extremely unlikely to represent complications arising
during the hospitalization. The comorbidities we included in the models were
as follows: cancer with a poor prognosis, metastatic cancer, chronic pulmo-
nary disease, coronary artery disease, congestive heart failure, peripheral
vascular disease, severe chronic liver disease, diabetes with end organ dam-
age, chronic renal failure, nutritional deficiencies, dementia, functional im-
pairment, and diabetes without end organ damage.

The complications were conditions and problems that were likely to
have arisen during the acute care hospital stay. To develop the list of com-
plications, we adapted the complication list developed by Iezzoni et al. (1994)
to reflect only those complications that were likely to have a continued effect
after hospital discharge and, therefore, to potentially influence the choice of
site for post-acute care. We augmented the list to include some important
complications for the Medicare population that had been omitted from the
original list. The complications we included in the models were postoperative
pulmonary compromise, postoperative gastrointestinal hemorrhage or ulcer-
ation, cellulitis or decubitus ulcer, septicemia, mechanical complications due
to device or implant, miscellaneous complications, shock or cardiorespiratory
arrest, infections, postoperative heart attack, postoperative cardiac abnormal-
ities other than heart attack, postoperative derangement, coma, pneumonia,
venous thrombosis or pulmonary embolism, hemorrhage, hip fracture, wound
infection, iatrogenic complications, sentinel events, acute renal failure, stroke,
and delirium. We also created several condition-specific clinical variables,
listed in Table 1, including the type of fracture, stroke, or replacement.

The covariates in the models also included characteristics of the acute
care hospital that can influence patterns of care and approaches to discharge
planning in the hospital and, consequently, post-acute care use (Neu, Harri-
son, and Heilbrunn 1989; Steiner and Neu 1993; Blewett, Kane, and Finch
1995; Bronskill, Normand, and McNeil 2002). These characteristics include
size (average daily census [ADC]), teaching status (resident to ADC ratio),
ownership status (government, private nonprofit, or for-profit), Medicare pa-
tient percentage, case mix index of the hospital, and low-income patient per-
centage.

Finally, to assess whether the changes in post-acute care payment sys-
tems had differential effects by patient severity, we also estimated versions of
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Table 1: Means of Characteristics

Variable

Hip Fracture Stroke
Joint

Replacement

Mean SD Mean SD Mean SD

Demographics
Female 0.783 0.412 0.598 0.490 0.652 0.476
White 0.936 0.245 0.843 0.364 0.927 0.261
Black 0.036 0.186 0.117 0.322 0.047 0.213
Hispanic 0.008 0.090 0.013 0.112 0.008 0.090
65 � age � 67 0.026 0.160 0.072 0.258 0.122 0.327
68 � age � 70 0.037 0.189 0.089 0.285 0.152 0.359
71 � age � 73 0.057 0.231 0.111 0.314 0.170 0.376
74 � age � 76 0.083 0.276 0.129 0.335 0.172 0.378
77 � age � 79 0.114 0.318 0.138 0.345 0.152 0.359
80 � age � 82 0.140 0.347 0.135 0.342 0.109 0.311
83 � age � 85 0.155 0.362 0.120 0.325 0.068 0.252
86 � age � 88 0.149 0.357 0.094 0.292 0.035 0.183
Age488 0.238 0.426 0.111 0.315 0.019 0.138
Lives in an MSA 0.713 0.452 0.711 0.453 0.692 0.462
Lives adjacent to an MSA 0.157 0.363 0.160 0.367 0.166 0.372
Beneficiary is covered by Medicaid 0.211 0.408 0.207 0.405 0.082 0.275
Complications
Postoperative pulmonary

compromise
0.010 0.102 0.013 0.112 0.005 0.067

Postoperative GI hemorrhage or
ulceration

0.007 0.082 0.010 0.098 0.003 0.051

Cellulitis or decubitus ulcer 0.021 0.143 0.017 0.130 0.005 0.072
Septicemia 0.003 0.059 0.008 0.088 0.001 0.037
Mechanical complications due to

device or implant
0.008 0.091 0.006 0.077 0.014 0.116

Miscellaneous complications 0.023 0.149 0.002 0.043 0.032 0.176
Shock or cardiorespiratory arrest 0.001 0.038 0.002 0.041 0.001 0.030
Infections 0.000 0.018 0.001 0.030 0.000 0.008
Postoperative heart attack (AMI) 0.010 0.100 0.009 0.095 0.004 0.061
Postoperative cardiac abnormalities

other than AMI
0.001 0.037 0.002 0.046 0.001 0.025

Postoperative derangement 0.001 0.037 0.000 0.018 0.001 0.034
Coma 0.003 0.057 0.006 0.080 0.002 0.040
Pneumonia 0.036 0.187 0.048 0.215 0.008 0.087
Venous thrombosis or pulmonary

embolism
0.008 0.091 0.005 0.072 0.008 0.092

Hemorrhage 0.015 0.122 0.003 0.050 0.013 0.115
Hip fracture —— —— 0.005 0.073 —— ——
Wound infection 0.002 0.047 0.001 0.027 0.002 0.046
Iatrogenic complications 0.047 0.212 0.003 0.053 0.050 0.218
Sentinel events 0.001 0.033 0.001 0.034 0.001 0.036

continued
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Acute renal failure 0.007 0.086 0.008 0.088 0.004 0.060
Stroke 0.006 0.075 —— —— 0.002 0.041
Delirium 0.020 0.141 0.013 0.115 0.012 0.108
Comorbidities
Cancer with a poor prognosis 0.010 0.099 0.009 0.093 0.003 0.054
Metastatic cancer 0.006 0.075 0.008 0.090 0.001 0.031
Chronic pulmonary disease 0.172 0.377 0.126 0.332 0.100 0.300
Coronary artery disease 0.207 0.405 0.244 0.429 0.155 0.362
Congestive heart failure 0.169 0.375 0.162 0.368 0.055 0.228
Peripheral vascular disease 0.041 0.198 0.060 0.237 0.019 0.136
Severe chronic liver disease 0.004 0.064 0.003 0.052 0.002 0.039
Diabetes with end organ damage 0.015 0.120 0.033 0.178 0.008 0.087
Chronic renal failure 0.008 0.091 0.009 0.095 0.002 0.043
Nutritional deficiencies 0.022 0.146 0.020 0.138 0.002 0.049
Dementia 0.226 0.418 0.115 0.319 0.012 0.108
Functional impairment 0.047 0.212 0.297 0.457 0.009 0.096
Diabetes without end organ damage 0.134 0.341 0.232 0.422 0.126 0.332
Composite measure of severity 0.255 0.436 0.263 0.440 0.258 0.438
Discharging hospital characteristics
Nonprofit hospital 0.750 0.433 0.732 0.443 0.779 0.415
Government hospital 0.116 0.320 0.132 0.339 0.094 0.292
Average daily census of hospital 177.509 159.335 184.425 167.794 197.276 165.114
Resident to ADC ratio of hospital 0.100 0.204 0.112 0.227 0.129 0.234
Percentage of low-income patients 0.130 0.090 0.137 0.098 0.120 0.083
% Medicare days 0.492 0.124 0.495 0.131 0.480 0.123
Case mix index of hospital 1.440 0.227 1.435 0.247 1.520 0.242
Condition-specific factors
Pertrochanteric fracture 0.492 0.500 —— —— —— ——
Total hip replacement 0.029 0.169 —— —— 0.290 0.454
Partial hip replacement 0.332 0.471 —— —— 0.019 0.138
Total knee replacement —— —— —— —— 0.582 0.493
Knee revision —— —— —— —— 0.051 0.220
Hip revision 0.002 0.040 —— —— 0.059 0.235
Hip replacement —— —— —— —— 0.367 0.482
Knee replacement —— —— —— —— 0.632 0.482
Bilateral procedure —— —— —— —— 0.042 0.200
Basilar artery infarct —— —— 0.003 0.055 —— ——
Carotid, verterbral, or multiple

artery
—— —— 0.063 0.243 —— ——

Hemorrhagic stroke —— —— 0.073 0.261 —— ——

ADC, average daily census; GI, gastrointestinal; MSA, metropolitan statistical area; SD, standard
deviation.

Table 1: Continued

Variable

Hip Fracture Stroke
Joint

Replacement

Mean SD Mean SD Mean SD
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our models that interacted the payment policy indicator variables and time
trends with a single indicator variable for the most severely ill patients, defined
as those who have a high probability of death. We constructed this indicator
variable using demographic and clinical variables to predict each patient’s
probability of death (top quartile of the distribution for their condition). We
also included the indicator variable for the most severely ill patients in our
models as a case-mix measure.

Statistical Analysis

Our regression analyses were based on estimating multinomial logistic re-
gression models, which enabled us to incorporate multiple sites into a single
choice model and estimate them jointly. The model was of the form

lnOmjbðX Þ ¼ ln
Prðy ¼ mjxÞ
Prðy ¼ bjxÞ ¼ xbmjb

where Prðy ¼ mjxÞis the probability that a patient used post-acute care of type
m given the vector of explanatory variables x, Prðy ¼ bjxÞ is the probability
that a patient did not use any Medicare-covered post-acute care given the
vector of explanatory variables x (i.e., b is the reference category), and bm|b are
vectors of estimated coefficients. As discussed above, the vector of explanatory
variables included a set of variables to capture the effects of the changes in
payment policies superimposed on the underlying trend in use, patient de-
mographic and clinical variables, and characteristics of the acute care hospital.

Because the results of multinomial regression models are difficult to
visualize and interpret, we used the estimated coefficients to compute stan-
dardized predictions in which only payment system effects were varied across
all the patients in the study and then predicted the probabilities of using IRF
care, SNF care, and home health care (Lane and Nelder 1982).

RESULTS

Patients in our hip fracture, stroke, and joint replacement samples use post-
acute care at high rates. In 2002, over 85 percent of hip fracture and joint
replacement patients and about 70 percent of stroke patients used some type of
Medicare-covered post-acute care. Roughly 22 percent of hip fracture patients
and 33 percent of joint replacement patients used inpatient rehabilitation care.
Hip fracture patients were much more likely to use skilled nursing care than
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stroke or joint replacement; stroke patients received home health care at a
higher rate than hip fracture patients.

In examining the means of the variables we controlled for in the models,
we found some key differences between the populations. The hip fracture
sample is older——over half of the hip fracture patients are age 80 or older——and
more heavily female, as expected. None of the three groups have a high level
of complications, but all three groups have a substantial rate of comorbidities.
These results are presented in Table 1.

Table 2 presents the detailed results from our logistic regressions using
pooled data for the period January 1996 through June 2003 for each condition.
Because the signs and magnitudes of the effects are difficult to interpret from
the multinomial logit regression output, we provide corresponding estimates
of the changes in the probability of going to each post-acute location and
standard errors on these estimates (in parentheses). A negative percentage in
these columns indicates that the patient was less likely to go to that post-acute
location after the payment system change noted in the row title. The imple-
mentation effect rows should be interpreted as the shift due to implementation
while the time trend effects show the predicted change in the probability of
going to that site in the postimplementation period, evaluated at the quarter
following the implementation. The asterisks indicate significance levels, as
footnoted on the table. In addition, we constructed Figures 1, 2, and 3 dis-
playing case-mix-adjusted probabilities of use that visually display the effects
of the payment systems.

From the figures, we can see that the probability of patients with a hip
fracture being discharged without Medicare-covered post-acute care versus
inpatient rehabilitation, skilled nursing, or home health is falling over this time
period, while increasing for stroke patients and remaining about the same for
joint replacement patients. The probability of going to inpatient rehabilitation
increased over time for all three conditions but was especially strongly for joint
replacement patients. The probability of going to skilled nursing peaked at the
beginning of 1998 for all three conditions, but it fell overall. The probability of
using home health care declined for all three conditions, with notable declines
associated with the implementation of the home health interim payment sys-
tem and home health prospective payment.

The predictions from our multinomial logit models show significant
changes in where patients went after discharge from acute care and how use
was affected by the various post-acute payment systems implemented between
1996 and 2003. When the Balanced Budget Act mandated the implementation
of the home health interim payment system in October 1997, the use of home
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health care went down for all three conditions immediately and continued to
decline for stroke patients in the periods following implementation. The in-
terim payment system was associated with an immediate reduction in the
probability of hip fracture and joint replacement patients going to home health
care of 0.4 and 0.6 percentage points, respectively. The interim payment
system reduced the likelihood of a stroke patient going to home health by
about 1.4 percent immediately and an additional 0.4 percent in the quarter
after the payment system changed. There is evidence of a decrease in the use
of skilled nursing on implementation of the home health interim payment
system for joint replacement patients and for both stroke and joint replace-
ment patients in the period following implementation.

With the implementation of the prospective payment in SNFs in July
1998 there was an immediate decline in skilled nursing use, which was sig-
nificant for hip fracture and joint replacement patients. After the implemen-
tation, there was an increase in home health use for all three conditions.

The implementation of prospective payment for HHAs in October 2000
was associated with a large decrease in the use of home health care for all three
conditions. The likelihood of going to home health after prospective payment
decreased by 0.4 percent for hip fracture patients, 1.5 percent for stroke
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patients, and 1.2 percent for joint replacement patients. It was also associated
with a decline in inpatient rehabilitation use for all conditions in the period
following implementation and an increase in stroke and joint replacement
patients’ use of skilled nursing.

The implementation of the inpatient rehabilitation prospective payment
system in January 2002 was associated with a decrease in the probability of not
receiving post-acute care for all three conditions. The likelihood of going to an
SNF increased immediately by 0.8 percent in joint replacement patients. For hip
fracture patients, prospective payment was associated with a subsequent increase
in the use of inpatient rehabilitation and a decline in use of skilled nursing.

We also ran a model that included interactions for more severely ill
patients, with the payment system variables to see if their access was differ-
entially affected by the changes in payment systems. Including these 10 in-
teraction variables across three PAC location choices resulted in only a few
weakly significant effects. The changes in the other coefficients, including the
payment change variables, when these interactions were included were very
small in magnitude and the effects were not qualitatively different. The results
from these models are, therefore, not shown in the tables.
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DISCUSSION

Our study found that choice of post-acute care site does react to Medicare
payment system changes and that different post-acute settings do, to some ex-
tent, substitute for one another when incentives for admission are changed.
However, these payment changes did not result in reduced post-acute care
access for the severely ill. Our findings indicate that policy makers need to view
post-acute care as one integrated market and plan payments and incentives
accordingly. CMS has begun this process with the Post Acute Care Payment
Reform Demonstration, the goal of which is to standardize patient assessment
information across PAC settings and to use these data to guide payment policy in
the Medicare program. Our analysis shows that many patients fall into a clinical
gray area, where there is not an obvious medical choice for post-acute care site,
and these patients are shifted across post-acute sites based on nonclinical factors,
including payments and provider supply. We hope that the demonstration will
produce data on which types of patients might benefit most from each post-acute
care setting and what the cost differentials are between settings.

Although the effects of the payment systems on the use of post-acute care
varied, most were as predicted and were consistent with the earlier literature.
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There was a marked decline in the use of home health care, with the imple-
mentation of the home health interim payment system, and another decline
after implementation of the prospective payment system. These patients
were mostly being shifted from skilled nursing and home health to no formal
care during this time period, resulting in reduced Medicare expenditures. This
marked continued decline in home health use after the implementation of the
interim payment system, which was highly significant for stroke patients, can
be explained by the following three factors. The interim payment system
involved substantial fiscal cuts; it was implemented first and relatively quickly,
leaving providers little time to adjust to it in advance; and there was a per-
ception that the Balanced Budget Act foretold a general crackdown on all
post-acute care. The prospective payment in SNFs was associated with lower
use of skilled nursing care for hip fracture and joint replacement patients and
increases over time in home health use for stroke and joint replacement pa-
tients. Some of the payment changes appeared to have immediate conse-
quences for alternative sites, including the home health interim payment
system, which was associated with less skilled nursing use for all conditions.
Across the entire time period examined, the proportion of hip fracture and
joint replacement patients receiving no formal care was relatively flat, but the
proportion of stroke patients receiving no formal post-acute care increased. In
addition, it is also interesting to note that the shifts in care described above
were least significant and pronounced for hip fracture patients and most pro-
nounced for stroke patients. These findings may be a cause for concern be-
cause stroke patients are the group for whom there is the most evidence that
aggressive post-acute rehabilitation produces better outcomes (Kane et al.
1996, 1998; Kramer et al. 1997; Kane, Lin, and Blewett 2002).

Of course, there were unanticipated effects. For example, the decreases
in SNF use around the home health care interim payment system (which were
contrary to our hypothesis) were possibly due to over-expansion in the SNF
industry and anticipatory effects of skilled nursing prospective payment. In
addition, the declines in use of IRFs for hip fracture patients after skilled
nursing prospective payment and the declines in all patients’ use of inpatient
rehabilitation after the home health prospective payment system was imple-
mented were unexpected. Our models do not capture post-acute payment
changes other than the major implementations of new payment systems, such
as the Balanced Budget Refinement Act or the Benefits Improvement and
Protection Act. Thus, the effects of these Acts may be partially captured by
other indicators. In particular, the increases in skilled nursing use around the
time of the home health and inpatient rehabilitation prospective payment
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systems or the decline in use of IRFs after the early payment changes may
have resulted from these Acts and their payment supplements to SNFs.

There were virtually no differential effects for severely ill patients as-
sociated with any of the payment system changes. This is an important finding
on its own as an unintended consequence of prospective payment may be
selection (i.e., discrimination) against the sickest patients within a diagnosis
group (Ellis and McGuire 1996). This finding went against our hypotheses and
may be proof that the payment systems risk-adjust fairly well for case mix.
While this is good news, continued attention should be given to this issue in the
future.

There is room to improve on the methods we have used here in future
research and to pursue the next logical steps in this line of inquiry. We in-
vestigated what happened with Medicare post-acute care nationally, but there
were undoubtedly differential effects of the payment systems by market and
provider type given the dramatic geographic variations in care patterns. It is
also important to note that because these payment systems were implemented
nationally, we are limited to an uncontrolled pre/postanalysis. Our data and
methods thus allow us to look only at associations between payment changes
and changes in realized access. In other words, we are not able to draw strong
conclusions about the causal effects of payment changes on care use. Our
findings apply to Medicare-funded post-acute care services and do not account
for post-acute services paid for by Medicaid, private insurance, community
resources, or patients. An important extension of these analyses will be to
study the effect of prospective payment on varying types of providers (e.g.,
freestanding versus hospital-based providers) in different markets (e.g., by
level of competition or rural status).

In addition, our model specification is based on a number of assump-
tions. It assumes that a linear time trend and seasonal dummies can capture
prechange effects. Most importantly, it assumes that the payment system
changes have ongoing, incremental, linear effects in all the periods after they
are implemented. Thus, for example, it assumes that the effects of later pay-
ment changes such as the IRF PPS should be measured only after controlling
for the implementation and unfolding effects of all of the prior PPSs. It also
assumes that the payment changes we did not include in the model, such as the
outpatient hospital PPS, do not affect the care patterns we examined. In ad-
dition, we do not control for changes in post-acute provider supply over time
because changes in supply may be endogenous in our models.

This study demonstrates the fact that post-acute care should be viewed as
one market and incentives introduced in one setting may affect other post-
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acute care sites. It is thus important that all of the changes associated with the
PAC payment reforms be studied in the context of changes in patient costs and
outcomes. For example, declines in the use of any given post-acute site would
be of greatest concern if they were associated with poorer patient outcomes
overall. In addition, it should be noted that these analyses cover only the early
stages of the implementation of the new PAC payment systems. Ongoing
monitoring of their effects is also warranted.
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