
Impact of the Medicare Short Stay
Transfer Policy on Patients undergoing
Major Orthopedic Surgery
John D. FitzGerald, W. John Boscardin, Bevra H. Hahn, and
Susan L. Ettner

Objective. To examine the impact of the Short Stay Transfer Policy (SSTP) on prac-
tice patterns.
Data Sources. This study uses data from the Centers for Medicare and Medicaid
Services Medicare Provider Analysis and Review (MEDPAR) file, Home Health
Standard Analytical File, 1999 Provider of Service file, and data from the 2000 United
States Census.
Study Design. An interrupted time-series analysis was used to examine the length of
stay (LOS) and probability of ‘‘early’’ discharge to post acute care (PAC).
Data Collection. Separate 100 percent samples of all fee-for-service Medicare recip-
ients undergoing either elective joint replacement ( JR) surgery or surgical management
of hip fracture (FX) between January 1, 1996 and December 31, 2000 were selected.
Principal Findings. Prior to implementation of the SSTP. LOS had been falling by
0.37 and 0.30 days per year for JR and FX patients respectively. After implementation of
the SSTP, there was an immediate increase in LOS by 0.20 and 0.17 days, respectively.
Thereafter, LOS remained flat. The proportion of patients discharged ‘‘early’’ to PAC
had been rising by 4.4 and 2.6 percentage points per year for JR and FX patients
respectively, to a peak of 28.8 percent and 20.4 percent early PAC utilization in Sep-
tember 1998. Immediately after implementation of the SSTP, there was a 4.3 and 3.0
percentage point drop in utilization of ‘‘early’’ PAC. Thereafter utilization of early PAC
increased at a much slower rate (for JR) or remained flat (for FX). There was significant
regional variation in the magnitude of response to the policy.
Conclusion. Implementation of the SSTP reduced the financial incentive to dis-
charge patients early to PAC. This was accomplished primarily through longer LOS
without meaningful change in PAC utilization. With the recent expansion of the
SSTP to 29 DRGs (representing 34 percent of all discharges), these findings have
important implications regarding patient care.
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Since the implementation in 1983 of the acute care prospective payment
system, hospitals have had a strong financial pressure to reduce costs. These
cost reductions have been achieved primarily through reduced length of stay
(LOS) (Meyers et al. 1996; Metz and Freiberg 1998; Healy et al. 2002) and a
greater reliance on postacute care (PAC) (Kenney and Holahan 1991; Manton
et al. 1993; Prospective Payment Assessment Commission 1996; Forrest,
Roque, and Dawodu 1999; Huusko et al. 1999). The initial substitution of PAC
for longer LOS was first seen as an efficient transfer of care from the more
expensive inpatient care setting to less expensive PAC settings. However, as
the growth in PAC outpaced reductions in LOS, Congress became concerned
that PAC was no longer cost saving (MEDPAC: Medicare Payment Advisory
Commission 2000).

Therefore, to reduce the financial incentive to discharge patients ‘‘early’’
and thus reduce the utilization of potentially unnecessary PAC, in 1998 the
Centers for Medicare and Medicaid Services (CMS) targeted 10 diagnosis-
related groupings (DRGs) with the highest rate of PAC utilization for mod-
ifications to the DRG reimbursement system (Prospective Payment Assess-
ment Commission 1997). At that time, these 10 DRGs represented 8.8 percent
of all hospital discharges (Medicare Payment Advisory Commission 1999). By
defining the relative odds of PAC use among short versus long hospitaliza-
tions, Cromwell, Donoghue, and Gilman (2002) demonstrated that these 10
DRGs were well chosen.

On October 1, 1998, Congress implemented the Short Stay Transfer
Policy (SSTP) as part of the Balanced Budget Act of 1997 (One-hundred-fifth
Congress of the United States of America 1997). Under this policy, hospital
payments for these 10 DRGs were discounted for patients discharged ‘‘early’’
to a PAC setting. ‘‘Early’’ discharge was defined as any patient transferred to a
PAC facility before the national geometric mean LOS for the related DRG.
Qualifying PAC stays include transfer to skilled nursing facility or rehabil-
itation hospital or discharge to home with home health care beginning within
3 days of discharge. Despite well-documented regional variation in LOS
(Chassin et al. 1986; Chassin et al. 1987) CMS purposefully selected a national
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geometric LOS rather than regional means as ‘‘national standardized [DRG
payment] amounts . . . reflect costs across all regions’’ and ‘‘one of the reasons
for this variation [in LOS] is the greater reliance on postacute care earlier in the
stay in those areas with lower average lengths of stay’’ (Health Care Financing
Administration 1998). In October 2003, CMS expanded this policy to include
a total of 29 DRGs, bringing the proportion of all discharges subject to the
transfer policy to 34 percent (Centers for Medicare and Medicaid Statistics
2004).

By discouraging ‘‘early’’ discharge to PAC with discounted payments,
CMS had hoped to realize further cost savings through an increase in ‘‘late’’
discharge without PAC (substituting inpatient for postacute care; Health Care
Financing Administration 1998; see Figure 1 for conceptual discharge deci-
sion model).

A preferential increase in patients discharged ‘‘early’’ without PAC
would suggest that hospitals were discouraging access to PAC. As authors
have suggested beneficial effects of PAC and the rehabilitative care (Kane et al.
1996; Intrator and Berg 1998; Munin et al. 1998), reduction in PAC could
have a potential harmful impact on patient care.

Alternatively, hospitals could simply keep patients in hospital longer
without change in PAC utilization. Slowing the trend in shorter LOS could
potentially improve patient care as some researchers have raised the concern
that patients may be discharged too early after joint replacement (Mauerhan
et al. 1998).

MEDPAC reported to Congress that the crude mean LOS for the 10
SSTP DRGs continued to fall between 1997 and 1999, but at a slower rate than
non-SSTP DRGS (MEDPAC: Medicare Payment Advisory Commission
2000). However, during this same timeframe, Medicare implemented policy
changes that affected skilled nursing and home health care markets potentially

Figure 1: Conceptual Model for Nested Logistic Statistical Design

The derivative of four potential discharge dispositions along with implied policy
implication.
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restricting access to PAC (One-hundred-fifth Congress of the United States of
America 1997), which in turn could affect hospital LOS and use of early PAC.

To examine the impact of the SSTP and discern its effects from other
concurrent policies, we selected a 100 percent sample of select Medicare fee-
for-service claims between January 1, 1996 and December 31, 2000 for an
interrupted time-series analysis so that month-to-month change in practice
patterns could be correlated with the date of SSTP implementation. We hy-
pothesized that implementation of the SSTP would attenuate or perhaps even
reverse the historical trend for shorter hospital LOS, resulting in a smaller
proportion of patients discharged ‘‘early’’ to PAC. We also tested for differ-
ential effects of the policy by patient, hospital, and regional characteristics.

METHODS

Patient Selection

Claims for all indexed hospital admissions, related skilled nursing facility,
rehabilitation hospital and home health bills for patients undergoing joint
replacement ( JR) or surgical repair of hip fracture (FX) were requested. The
major orthopedic procedures were selected as they represent half of all the
original SSTP DRG discharges and have the highest utilization of PAC
(MEDPAC: Medicare Payment Advisory Commission 2000). Analyses were
performed separately for these two discrete clinical groups, which represent a
broad range of the clinical spectrum from the relatively functional to the frail
and vulnerable patient, each with unique PAC needs.

Patients undergoing JR were identified by either DRG (209) ‘‘Major
joint and limb reattachment procedures of lower extremity,’’ which includes
both hip- and knee-replacements or DRG (471), ‘‘bilateral or multiple major
joint procedures of lower extremity.’’ Verification of surgery and inclusion in
the study sample was confirmed by ICD-9 procedure codes 81.51–81.53 for
hip replacement and 81.54–81.55 for knee replacement surgery.

Patients undergoing bilateral JR (DRG 471) and not covered under the
SSTP were subsequently excluded from the primary analyses. Patients were
also excluded from the sample if the elective nature of the surgery was unclear
from the coded diagnoses. Sensitivity analyses were performed separately
with and without the above restrictions. As the analysis yielded similar results,
findings from the more narrowly defined elective JR sample are presented.

Patients undergoing surgical repair of hip fracture were identified with
an ICD-9 diagnosis of 820.xx in the admitting or any one of the 10 diagnostic
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code positions. Surgical repair of hip fracture was confirmed with the hip
replacement codes 81.51–81.53 or pinning codes 79.35, 79.15, or 78.55.
Analyses were conducted on samples restricted to discharges covered by the
SSTP: DRG 209 (detailed above) and DRG 210 or 211 (hip and femur pro-
cedures except major joint age greater than 17 with or without complications
or comorbidities, respectively).

Dependent Variables

Hospital LOS was extracted from the annual MEDPAR files. For the less than
0.5 percent of patients with transfers between inpatient hospitals, the stays
were collapsed into a single episode so that total LOS was summed. The
hospital provider characteristics for the final discharging hospital were re-
tained for analysis of hospital characteristics in the multivariate models.

To further examine whether hospitals were responding to the discount-
ed DRG transfer policy, the probability of a patient being discharged ‘‘early’’
to a PAC venue was modeled. Qualifying PAC included contiguous-skilled
nursing facility and rehabilitation hospital stays (identified from the MEDPAR
files) as well as home health care beginning within 3 days of hospital dis-
charges (as defined by the SSTP and identified from the Home Health Stand-
ard Analytic Files).

Main Independent Variables

To examine the temporal change in hospital LOS and probability of early
discharge to PAC setting, 60 dummy variables were created to indicate the
month of discharge ( January 1996–December 2000) from the acute care
hospital and included in the regression model. Due to censoring, the first 2
weeks of data were dropped from the sample.

To describe the before and after SSTP linear per annum change in LOS
and probability of early discharge, separate models were run using one spline
for each of the policy periods (Marsch and Cormier 2001) and a single di-
chotomous policy variable.

To examine whether the discharge to Home Health was delayed beyond
the 3 days after discharge so as to avoid the SSTP discount, the conditional
probability of Home Health beginning within 3 days was modeled among the
sample of Home Health users.
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Other Covariates

The analyses controlled for patient, hospital, and regional characteristics. Pa-
tient demographic factors included age at the time of surgery (by pentile),
gender and race (Caucasian, African American and Other). A crude proxy for
patient socioeconomic status was constructed by matching median income for
each five-digit zip code from the 2000 U.S. Census to the patient’s home zip
code. Patient receipt of state aid (buy-in) for the Medicare program was also
included in the model.

Patient medical characteristics included original reason for Medicare
entitlement categorized as aged, disabled, end-stage renal disease, or disabled
and end-stage renal disease. Medical comorbidities identified from the 10
MEDPAR diagnostic codes were categorized into 17 hierarchical categories
using the Charlson comorbidity index (Deyo, Cherkin, and Ciol 1992).

Covariate surgical characteristics varied by indication. For patients un-
dergoing JR, the indications included hip versus knee and revision versus
primary replacement. For patients undergoing FX, the indications included
replacement versus pinning and whether in-hospital complications were not-
ed. As LOS is correlated with day of the week for discharge (attributable to
constraints around weekend services) and the distribution of days of the week
varies monthly, for better smoothing of the month-to-month trend, day of
week of discharge was included in the model.

The analyses adjusted for the following hospital characteristics: teaching
status, size, and rural versus urban status. The 10 CMS regions were used to
both control for regional variation in national models and examine variation
in outcomes across CMS region. More detailed regional variables included
number of skilled nursing facility beds, number of rehabilitation hospital beds,
number of home health nurses, and number of home health aides per hospital
zip code. As there is little year-to-year variation in these institutional variables,
these covariates were simply abstracted from the 1999 Provider of Service file.
Regional PAC supply variables by zip code were matched to hospital zip
codes. All values were per capita adjusted by including the hospital per zip
code total population aged greater than or equal to 65 years in the model from
the 2000 U.S. Census data. (For the less than 10 percent of hospitals with no
associated census population, population counts from the patient zip code was
used in its place as proxy for the local population.) County-level Medicare
managed care market penetration for 1999 as reported by the Centers for
Medicare and Medicaid Statistics was also included in the model (Centers for
Medicare and Medicaid Services 1999).
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Statistical Analysis

Linear regression was used to estimate LOS as a function of either the 59
calendar month dummy variables (with January 1996 as the reference period)
or the two spline and single dummy policy variables. All models controlled for
the aforementioned patient, hospital, and regional characteristics. Random
effects models were used to adjust standard errors for correlation of obser-
vations within hospitals.

For patients surviving the hospital discharge, four discrete hospital dis-
charge dispositions were modeled as outlined in Figure 1 using nested logistic
models (Econometric Software Inc. 1995; Green 1999). Estimates from sep-
arate random effects logistic regressions for the probability of early discharge
and the probability of PAC utilization, conditional on the timing of discharge,
were combined to derive the probability for each of the four discrete discharge
possibilities (Duan et al. 1983). As the estimates are products of separate
models, to evaluate statistical significance the models were bootstrapped 500
times to approximate the sampling distributions of the estimates (Efron 1993;
Mooney and Duval 1993). The maximum and minimum values generated
from bootstrapping were used as the upper and lower bounds of confidence
intervals.

Based on the post-SSTP reimbursement schedule, we hypothesized that
patients with higher expected hospital costs might be preferentially discharged
early under the SSTP. Therefore, to examine for differential treatment under
the SSTP, additional models separately examined the interaction between
policy variables and either medical comorbidities or patient age. To examine
regional variation in response to the policy, stratified analyses were conducted
using bootstrap methods to determine statistical significance as described above.

STATA version 7.0 (STATA 2002) and SAS version 8.2 (SAS Institute
2000) were used to perform all statistical analyses. Due to the size of the study
cohort, to make the reporting of the statistical tests more clinically meaningful,
tests are only reported when po.0001 or when the range defined by the
maximum and minimum values of the bootstrap estimate distribution do not
include the null hypothesis value.

RESULTS

Sample Selection and Description ( Joint Replacement Patients)

From the MEDPAR database, 1,369,842 cases of joint replacement surgery
(for indication other than hip fracture) with hospital discharge dates between
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January 16, 1996 and December 31, 2000 were identified. From this sample,
59,874 discharges (4.3 percent) were excluded where the discharge was coded
under a non-SSTP DRG (primarily DRG 471–bilateral JR). An additional
160,512 discharges were excluded where the indication for surgery was either
clearly not elective or where the elective nature of the surgery was from the
coded diagnoses unclear (includes a majority of revisions). Sensitivity analyses
with and without the above patients did not reveal meaningful differences. For
the multivariate LOS analyses, 98 percent of the cases had complete covariate
data, leaving a final multivariate analytic sample of 1,121,494 patients. An
additional 38 patients who died before discharge were excluded for the early
discharge to PAC analysis.

Among the JR patients, the median patient age was 73 years. Two-thirds
of the patients were female, 91 percent Caucasian, 87 percent entitled to
Medicare based on age. Only 9 percent of patients were simultaneously re-
ceiving state aid. Using the census median income for the matched zip code of
residence for each JR patient, the mean of this proxy income was $42,830.

One-third of the JR patients underwent hip replacement, with 2 percent
of all cases being revisions. The prevalence of medical comorbidities, as ab-
stracted using the Charlson index, was very low. Nine percent of all cases were
performed at private, for-profit hospitals, 10 percent at government-owned
hospitals, and the remainder at private, not-for-profit hospitals.

Although most of the pre- versus post-SSTP differences across covariates
were trivial in magnitude, the following were notable exceptions. A lower
proportion of the cases came from either California or Nevada (the CMS San
Francisco region) after implementation of the SSTP (10.4 versus 8.2 percent).
This was not explained by either a differential change in county-level Medi-
care managed care market share or population aged � 65). There were more
Friday discharges (23.1 versus 20.3 percent) and fewer Tuesday discharges
(12.8 versus 15.0 percent) under SSTP.

Sample Selection and Description (Hip Fracture Patients)

A total of 1,145,677 FX patients were identified. Of these patients, 96 percent
of patients were covered under one of the three SSTP DRG codes (209, 210,
211). There was a small shift in the proportion of patients discharged under
DRG 210 hip and femur procedure (with complications or comorbidities) to
DRG 211 (without complications or comorbidities). However, this shift was
gradual across the years and not correlated with implementation of the SSTP.
There were complete data on 97 percent of patients and therefore 1,071,010
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patients available for the multivariate LOS analysis. The 366 patients who died
in the hospital were excluded from analysis for the probability of early dis-
charge multivariate analysis.

As expected given the burden of osteoporosis, FX patients were more
likely to be female (76 percent), older (83 median years of age), and more
likely caucasian than JR patients. FX patients were less likely to have disability
as an entitlement for Medicare. Using the census median income for the
matched zip code of residence for each FX patient, the mean of this proxy
income was $38,841. FX patients were twice as likely as JR patients to be
receiving state aid (18 versus 9 percent). FX patients had a higher prevalence
of medical comorbidities with notably higher cardiovascular and cerebrovas-
cular disease, as well as higher prevalence of dementia and psychoses. How-
ever, there were no notable differences in covariates before or after
implementation of the SSTP with the exception again of lower prevalence
of cases in the San Francisco region after the SSTP.

Change in LOS

For each of these two clinical conditions, the historical trend of ever-short-
ening hospital LOS continues through September 1998, at which time the
SSTP was implemented. Thereafter, for each condition, there is a small step
increase in mean LOS and then stabilization (see Figure 2). For JR patients, the
adjusted mean LOS fell from 5.5 in January 1996 to 4.7 in September 1998
(a mean decline of 0.3 days per annum, po.0001). After implementation of the
SSTP policy, there was a small step increase in LOS to 4.9 days. Thereafter,
LOS was essentially stable, declining less than 0.1 days per annum ( po.0001).
Both the step change between policy periods and the change in slope between
policy periods (pre-SSTP versus post-SSTP) were significant ( po.0001).

For FX patients, the adjusted mean LOS fell from 7.6 in January 1996 to
6.6 in September 1998 (mean decline of 0.4 days per annum, po.0001). After
implementation of the SSTP policy, LOS increased to 6.8 days ( po.0001).
Thereafter, LOS was essentially stable (post-SSTP change in LOS not
statistically different from 0). The difference between the pre-SSTP versus
post-SSTP slope change was significant, as was the step change between
periods ( po.0001 for both comparisons).

Change in ‘‘Early’’ Discharge to PAC

As Figure 3 indicates, there had been a steady increase in early discharge to
PAC between January 1996 and September 1998. The larger proportion and
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more rapid growth in ‘‘early’’ PAC for JR patients was due to a more robust
growth in ‘‘early’’ discharge (see Table 1) and likely attributable to the notable
clinical differences between the groups.

Among JR patients, utilization of ‘‘early’’ PAC increased from 17 to 29
percent of all discharges (pre-SSTP growth of 4.6 percentage points per year).
Immediately after implementation of the SSTP, the proportion of early dis-
charges to PAC fell to 25 percent (significant change as evaluated by bootstrap
estimation). Thereafter, post-SSTP growth in early discharge to PAC was only
1.2 percentage points/year (significantly lower than the pre-SSTP rate).

For FX patients, the proportion of patients discharged early to PAC
increased from 13 to 20 percent (pre-SSTP growth of 2.7 percentage points per
year) before falling back down to 17 percent immediately after the SSTP
(growth rate and step change both significant). Thereafter, growth of early
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discharge to PAC was essentially flat at 0.3 percent per year (significantly
different than pre-SSTP growth).

Reduction in early discharge to PAC was brought about primarily
through a change in timing of discharge rather than change in PAC utilization
(see Table 1). Probability of early discharge was reduced by 4.9 and 3.3 per-
centage points while utilization of PAC was changed by � 1.0 and 10.2 per-
centage points respectively for JR and FX surgeries.

Among JR patients, to offset the 4.6 percentage points of patients no
longer discharged early to PAC, there was a 3.6 percentage point increase in
the proportion of patients discharged late with PAC. There was a smaller (1.3
percentage point) increase in proportion of patients discharged late without
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PAC. All step changes were similar in magnitude to the pre-SSTP per annum
percentage point changes.

To offset the 2.9 percentage points of FX patients no longer discharged
early to PAC, there was a 3.1 percentage point increase in the proportion of
patients discharged late with PAC. There was little change in the other al-
ternate responses.

Differential Treatment

There were no differential changes in LOS or early discharge with PAC for
patients with more medical comorbidities or greater age. Nor were results
affected by sensitivity analyses with patients undergoing bilateral JR (non-
SSTP DRG 471) or with patients whose elective nature of JR was unclear
(many revision JR cases). Nor did we observe a strategy to avoid the SSTP
discount by delaying home health care until after the third day after discharge.

Table 1: Probability of Discharge Disposition by Time of Discharge and
Destination (Multivariate Results)

Per Annum
Percentage

Point Change
before SSTP

(%)

Step Percentage
Point Change

between Periods
(%)

Per Annum
Percentage

Point Change
after SSTP n

(%)

Adjusted Probability of
Utilization by Calendar

Month (%)

1/96 9/98 10/98 12/00

Joint replacement
Early discharge 15.2 � 4.9 11.2 20.7 34.6 29.7 32.7
PAC utilization 11.2 � 1.0 10.8 77.1 80.2 79.2 80.9

Early discharge with PAC 14.6 � 4.6 11.2 17.0 28.8 24.6 27.1
Early discharge without PAC 10.6 � 0.3w 10.3 3.8 5.4 5.1 5.6
Late discharge with PAC � 3.4 13.6 � 0.4w 60.1 51.0 54.6 53.8
Late discharge without PAC � 1.8 11.3 � 1.1 19.1 14.4 15.7 13.5

Hip fracture
Early discharge 12.8 � 3.3 10.0w 17.0 24.6 21.3 21.4
PAC utilization 11.0 10.2w 11.1 82.7 85.2 85.4 87.7

Early discharge with PAC 12.7 � 2.9 10.3 13.2 20.4 17.5 18.2
Early discharge without PAC 10.2 � 0.4 � 0.3 3.8 4.2 3.8 3.2
Late discharge with PAC � 1.7 13.1 10.7 69.4 64.8 68.0 69.5
Late discharge without PAC � 1.1 10.2w � 0.8 13.6 10.6 10.8 9.2

Each 1% change represents roughly 2,000 patients.
nAll pre-SSTP versus post-SSTP comparisons are significantly different bootstrap estimations.

All estimates are significantly different than 0 except where noted by dagger (w).

SSTP, Short Stay Transfer Policy; PAC, postacute care.
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Before implementation of the SSTP, there was significant regional var-
iation in LOS and utilization of early PAC (see Tables 2a and 2b). For ex-
ample, in September 1998, the CMS Kansas City region (KS, NE, IA, and
MO) had shorter adjusted mean LOS prior to SSTP (4.4 and 5.9 days for JR
and FX patients, respectively) and corresponding higher rates of early dis-
charge to PAC (32.7 percent of JR and 23.0 percent of FX patients). In con-
trast, in the New York region (NY and NJ) had the longest adjusted mean LOS
(5.9 and 9.6 days for JR and FX, respectively) and lowest utilization of early
discharge to PAC (18.1 percent of JR and 8.0 percent of FX patients).

Not surprisingly, hospitals in the Kansas City region responded with
much larger increases in LOS (10.30 and 10.28 days for JR and FX) and
greater reductions in utilization of early PAC (� 10.4 and � 5.0 percentage
points). In contrast, in the New York region there was little or no increase in
mean LOS (10.09 and � 0.16 days) and negligible reductions in early dis-
charge to PAC utilization (� 1.4 and � 0.1 percentage points).

DISCUSSION

The SSTP effectively changed hospital discharge practice patterns. After im-
plementation of the policy, there was an immediate increase in hospital LOS,
followed by a stabilization of the LOS. Utilization of early discharge to PAC
underwent a step reduction followed by stabilization.

While eliminating the incentive to discharge patients early to PAC,
hospitals responded simply by keeping patients in hospital longer rather than
significantly altering PAC use. A strategy to avoid the SSTP discount by
withholding PAC from patients discharged early was not observed. However,
nor did we observe a substitution of longer LOS for PAC utilization (a stated
goal of the SSTP policy; Health Care Financing Administration 1998).

Transfers to PAC with longer LOS (e.g., New York region, home health
patients) were partly shielded from this policy and continued to experience
further shortening in LOS. As a result, this policy should help eliminate some
of the historical regional variation in LOS.

While we observed variation in response based upon region and dis-
charge disposition, this was not observed for clinical covariates associated with
longer LOS. Hospitals did not differentially discharge sicker or older patients
after implementation of the policy. Nor did we observe delay of home health
care beyond 3 days after discharge to avoid the SSTP penalty. While the
discounted payments offer short-term savings to Medicare, the long-term fiscal
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implications to Medicare will require further study as these findings suggest
that there is little reduction in PAC but increased use of acute care services.
Furthermore, as mean LOS continues to fall, albeit at a slower rate, more
transfers will fall/under the SSTP discount until a time when the national
geometric mean LOS falls across a day threshold (e.g., 4.1–3.9). At this point
the definition of ‘‘early’’ will be shortened, reducing the number of patients
covered under the SSTP. This will reduce and redistribute the fiscal impact of
the SSTP (e.g., relieving pressure from regions with higher proportion of early
PAC).

These results should be interpreted with some caution. Under the Bal-
anced Budget Act of 1997, several other PAC policies were simultaneously
initiated (skilled nursing facility transition to prospective payment, home
health interim payment system reductions, etc.). The observed reductions in
utilization of early discharge to PAC are likely not attributable to other Medi-
care policy changes for the following reasons. As noted above, there was little
change in overall PAC utilization. Other authors have described reductions in
home health care during the same study years (McCall et al. 2001). In analyses
not shown, we were able to separately examine changes in the components of
PAC (home health, skilled nursing, and rehabilitation). While there was re-
duction in probability of home health care, this reduction preceded the re-
duction in early PAC utilization reported here. Furthermore, reductions in
home health care were offset by increases in other PAC venues. No other
Medicare policy implementation dates coincided with the SSTP date with the
exception of a relaxation in the Home Health Interim Payment System re-
imbursement cuts (Committee on Ways and Means 1999). It is unlikely this
relaxation in cuts biased the observed results as there was no change in early
use of PAC associated with the implementation of the parent Interim Payment
Policy implementation date, October 1, 1997. Finally, changes to home health
reimbursement were phased in whereas the change in early PAC utilization
reported here was sharp.

Time series analyses are always limited by potential bias from secular
trends. However, the magnitude of the month-to-month change in utilization
correlating with policy implementation makes this threat less likely. It would
have been ideal to have a comparator group with similar pre-SSTP early PAC
growth and utilization. However, as this was Medicare’s selection criteria for
the DRGs covered under the SSTP, similar DRGs would have been included
under the policy as well.

Given practical limitations, we faced the choice of studying a few DRGs
in depth (100 percent sampling, permitting us to study month-to-month
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changes) versus studying more DRGs in less detail (e.g., 5 percent sampling,
which would only support analyses of annual rather than monthly changes).
As MEDPAC had already performed analyses based on the latter strategy, we
opted to focus in detail on the most prevalent DRGs susceptible to the SSTP, to
better correlate the change in practice pattern with SSTP implementation.

The interpretations of these results are further constrained by the limits
of administrative datasets. The socioeconomic status of Medicare beneficiaries
is limited by the acceptability of using the median income all residents in the
zip codes as a proxy. The density of PAC supply markets is complex to
calculate. Using hospital zip code has inherent limitations, e.g., some hospitals
have their own zip code. However, this affected only a small proportion of
hospitals and measurement error in the supply and population density var-
iables is unlikely to cause significant bias as they are not correlated with the
time trends that are the main focus of interest in our analysis.

CONCLUSIONS

The SSTP better aligned hospital marginal revenues and marginal costs, im-
plementing penalties for early transfer to PAC thereby counterbalancing the
strong financial pressure to discharge patients early to PAC. Hospitals re-
sponded by keeping patients in hospital longer without significant change
PAC use. In aggregate, we did not observe withholding of PAC from patients.
However, nor did we observe a change in care that suggested elimination of
potentially unnecessary PAC (a CMS secondary objective). Certain groups of
patients with longer mean LOS were shielded from the effects of this program
(regions with long LOS and patients first discharged to HH). These factors
permitted LOS to continue to fall varying with exposure to the policy. Con-
tinued fall in LOS will expose further discharges to the policy until a point
where the geometric mean LOS value falls across a whole integer value. At
that point, the portion of transfers that would have been exposed to the policy
will no longer be penalized thereby ameliorating and redistributing the impact
of the policy.
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