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The Balanced Budget Act (BBA) of 1997 initiated several changes to Medicare payment
policy in an effort to slow the growth of hospital Medicare payments and ensure the future of
the Medicare Hospital Insurance Trust Fund. Although subsequent federal legislation
relaxed some original proposals, restored funds were limited and directed to specific types
of hospitals. In addition, these Medicare policy changes came at a time when hospitals faced
private sector payment constraints. This paper assesses the short-term effects of the BBA on
operations of nonprofit hospitals in the United States and compares these effects to those
observed in the early 1980s during implementation of the Medicare prospective payment
system (PPS). We found that some operational changes instituted by hospitals facing
financial pressures from the BBA were similar to those observed for hospitals that faced
pressure from Medicare PPS, including efforts to contain Medicare cost growth, to expand
outpatient service provision, and to contain hospital staffing. However, during PPS
implementation hospitals experienced declining inpatient use and growing profit margins,
whereas post-BBA hospitals experienced growing inpatient use and declining margins.

In August 1997, Congress enacted the Balanced
Budget Act (BBA) with the intent of ending,
for the first time since 1969, deficit spending by
the federal government. Another BBA goal was
to extend the life of the Medicare Hospital Insur-
ance Trust Fund, which experts were projecting
would be depleted by the early 2000s. This latter
objective was to be accomplished by reducing fu-
ture anticipated Medicare outlays to hospitals
through: eliminating the inflation update to inpa-
tient diagnosis-related group (DRG) payments

for federal fiscal year 1998; limiting inflation ad-
justments in subsequent fiscal years; cutting cap-
ital payments; and reducing payment adjustments
for indirect medical education (IME) expenses
and Medicare disproportionate share hospitals
(DSH). Further, it was expected that Medicare
payments to hospitals would be affected by cut-
backs in home health care payments instituted
in 1998, and implementation of prospective pay-
ment systems (PPS) for skilled nursing facility
care in 1999 and outpatient care in 2000.
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The Congressional Budget Office (1999) esti-
mate of total Medicare program savings resulting
from the BBA was $112 billion for the period
1998 to 2002. For hospitals specifically, Medi-
care payment savings across all sources of hospi-
tal Medicare revenue – including inpatient,
medical education and DSH adjustments, capital
payments, outpatient, home health, and nursing
home services – were estimated to be about $72
billion for the period 1998 to 2002 and $119 bil-
lion for the period 1998 to 2004 (Heiber-White
1997; AHA 2001). The 1999 Balanced Budget
Refinement Act and the 2000 Benefits Improve-
ment and Protection Act subsequently relaxed
or delayed several original BBA provisions, in-
cluding lengthening the transition period for im-
plementing reductions in IME adjustments,
limiting DSH reductions, and increasing the an-
nual inflation updates planned for PPS rates in
2001 and 2002 (MedPAC 2001).1 These revi-
sions were projected to restore about $21 billion
(or 17.6%) of hospital payment savings for the
period 1998–2004 (AHA 2001). While hospital
trade organizations and public agencies argued
over the specific effects these changes would
have on hospital Medicare profit margins, they
agreed that about 35% of U.S. hospitals would
have negative total profit margins in 1999 if hos-
pitals took no action to change operations in re-
sponse to BBA and other market pressures.
Of course, when faced with payment policy

changes, hospitals typically do implement opera-
tional changes to reduce costs of care and expand
other sources of revenue. In two companion stud-
ies of the early effects of the Medicare prospec-
tive payment system, Feder, Hadley, and
Zuckerman (1987) and Hadley, Zuckerman, and
Feder (1989) found a variety of changes that oc-
curred, especially in its first year and for hospitals
that were to experience the greatest potential
losses from PPS. The goals of the PPS and
BBA were different – the PPS largely focused
on creating new financial incentives for more ef-
ficient health care delivery, while the BBA fo-
cused on slowing the growth of Medicare
payments. However, both created financial pres-
sures that should have motivated changes in hos-
pital operations.
This paper conducts an analysis similar to the

original PPS implementation studies to assess
the short-term effects of the BBA on hospital op-
erations and to contrast how these may differ

from those observed during the implementation
of the Medicare PPS. For our study, we catego-
rize nonprofit hospitals based on the degree of
Medicare financial pressure they could have
faced in 1998 using methods similar to earlier
PPS studies. Then we assess differences in sever-
al hospital operational characteristics from the
year preceding the BBA (choosing 1996 as our
base year) to 1999 (a post-BBA year). BBA relief
had not yet occurred in 1999 but likely was antic-
ipated. However, as noted earlier, the relief was
small relative to the magnitude of original BBA
payment savings and was focused largely on
teaching hospitals and those that received DSH
payments. Thus, we expect that hospitals made
a variety of changes between 1996 and 1999
to cope with financial pressures resulting from
the BBA.

Conceptual Framework

Economic theories of nonprofit hospitals’ behav-
ior suggest that these institutions maximize the
quantity and/or quality of services they produce
subject to a break-even constraint (i.e., revenues
equal costs) or, perhaps more realistically, a target
profit level needed to maintain future operation
(Hoerger 1991; Newhouse 1973). Exogenous
policy changes affect the ability of a hospital to
reach and maintain its target profit level. Such
policy changes can include the introduction of
new payment methods, as was done through the
Medicare PPS for inpatient care and through
the BBA for hospital outpatient services and
skilled nursing care. These policy changes also
can be incremental in nature, affecting the
amounts that hospitals expect to be paid under
existing payment methods, as occurred under
the BBA for inpatient care, IME, capital, and
DSH payments. In either case, exogenous policy
changes create the potential for a hospital to ex-
perience an unanticipated financial loss. This
should motivate the hospital to implement opera-
tional changes affecting the quantity and/or qual-
ity of its services so that it reduces the likelihood
of experiencing this loss, and in turn increases the
likelihood of achieving its target profit level
(Hoerger 1991).

More specifically, we anticipate that a hospital
facing large potential losses due to a policy
change would alter its output levels and output
mix. These hospitals may reduce care to Medi-
care patients or implement procedures to try to
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treat Medicare patients more efficiently so as to
minimize the actual losses they realize. These
hospitals also may expand services provided to
those non-Medicare patients whose payments
are now relatively more generous given Medicare
payment changes. Additionally, hospitals facing
substantial potential losses may reduce care to
certain non-Medicare patients whose payers are
not particularly generous and whose care in part
may have been subsidized by prior Medicare
profits. Also, these hospitals may expand hospital
services not affected by the policy change. For
example, studies of the effects of the implemen-
tation of the PPS have noted that hospital outpa-
tient services were expanded. This also may have
occurred when the BBA was first implemented,
but its benefits to hospitals may have been only
short term given that a new prospective payment
system for outpatient care was implemented
through the BBA.
When confronted by potential losses, hospitals

also may alter their production approaches in an
attempt to contain production costs. Hospitals
facing potentially large Medicare losses may re-
duce underutilized fixed inputs (i.e., hospital
beds) or reduce variable inputs (i.e., hospital
staffing) while trying to maintain or expand out-
put levels. Ultimately, these changes can affect
hospitalwide expenses, especially because Medi-
care is a major portion of most hospitals’ payer
mix. If adjustments in operations affecting output
levels, output mix, and production approaches
are insufficient, potential financial losses result-
ing from a policy change could translate into ac-
tual losses and hospital profit margins would
decline.

Methods for Empirical Analysis

The objective of our analysis is to assess whether
financial pressure resulting from the BBA led to
changes in hospital operations. To this end, we
created measures for potential BBA financial ef-
fects as well as specific measures for various as-
pects of hospital production, expenses, and
financial performance that could have been af-
fected by BBA financial pressure. Because we
sought to conduct a similar analysis to that used
to assess the effects of the PPS, we turned to
Feder, Hadley, and Zuckerman (1987) and Had-
ley, Zuckerman, and Feder (1989) as guides for
constructing key measures and designing analyt-
ical approaches.

These initial studies of Medicare PPS imple-
mentation provided two alternative approaches
for measuring the financial effects of a policy
change. Feder, Hadley, and Zuckerman (1987)
constructed a measure that focused largely on
the difference between Medicare PPS payments
per case in year 1 of the program less Medicare
costs per case in the year prior to the PPS. Given
that Medicare generally paid hospitals on a cost-
based reimbursement system prior to the PPS,
this difference represents not only potential finan-
cial losses resulting from the new Medicare pay-
ment system but also, more simply, Medicare
revenue change resulting from the PPS.

A second approach used by Hadley, Zucker-
man, and Feder (1989) retained the comparison
of Medicare payments in a given year to Medi-
care costs in the prior year. However, this mea-
sure was applied not only in the first PPS year
but also in the second PPS year. Because cost-
based reimbursement was no longer in place,
the measure reflected purely the potential losses
a hospital could experience in year 2 of the PPS
if it made no change to operations. Mann et al.
(1997) also used this approach for measuring
Medicare financial pressure in their study of
changes in hospital provision of uncompensated
care during the period 1983 to 1994.

From our perspective, both approaches for
measuring the effects of a policy represent impor-
tant and valuable alternatives, but we believe the
second approach is most relevant when one is
considering the financial pressure resulting from
a policy change. This occurs through the explicit
comparison of revenues resulting from the policy
change with a hospital’s existing costs. Indeed,
Hadley and his colleagues commented on this
feature of their index, saying ‘‘. . . conceptually,
the index is an estimate of the overall profit or
loss a hospital might anticipate from treating
Medicare inpatients if it made no changes in the
costs of providing care, the volume of Medicare
cases, or its total expenses’’ (p. 356). The first ap-
proach as used by Feder and colleagues focuses
strictly on the payment change from year to year,
and these simple revenue changes alone may not
create financial pressure for hospitals. In particu-
lar, some hospitals will have a cushion of finan-
cial surplus that allows them to absorb the
revenue loss from the policy change.

As noted, both approaches represent important
alternatives and thus we conducted the analysis
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using both. Hadley, Zuckerman, and Feder (1989,
p. 356) constructed their financial pressure index
(FPI) as:

FPIi;t ¼ ½ðPPSRTi;t�MCPCi;t�1Þ
3MCRDCHi;t�1�=TOTEXPi;t�1 ð1Þ

which consists of hospital i’s PPS payment rate
per case (PPSRT) in time t, Medicare cost per
case (MCPC) in t�1, the total number of Medi-
care inpatient discharges (MCRDCH) in t�1,
and total hospital expenditures (TOTEXP) in t�1.
Our formula for FPI can be characterized as:

FPIi;t ¼½ðMRPCi;t�MCPCi;t�1Þ
3MCRADJi;t�1�=TOTEXPi;t�1 ð2Þ

which consists of hospital i’s total Medicare rev-
enues measured per adjusted Medicare admission
(MRPC) in t, Medicare costs per adjusted admis-
sion (MCPC) in t�1, an estimate of Medicare ad-
justed admissions in t�1 (MCRADJ), and
TOTEXP defined as total hospital expenses in
t�1.2 We used adjusted admissions rather than
inpatient discharges to construct our Medicare
FPI because adjusted admissions account for
both outpatient and inpatient care, and outpatient
care has become a larger portion of hospital out-
put mix since the 1980s. We constructed our FPI
using 1998 Medicare revenues, 1997 Medicare
cost, 1997 estimated Medicare adjusted admis-
sions, and 1997 total hospital expenses.3 These
1997 values represent pre-BBA values, whereas
1998 was the first year that BBA provisions took
effect.4 We used hospital-reported net Medicare
revenues for our analysis. These net revenues in-
clude not only PPS payments for inpatient dis-
charges but also Medicare payments for
outpatient services, skilled nursing facility serv-
ices, capital costs, medical education, and DSH.
It is important to use net Medicare revenues be-
cause BBA provisions affected all these various
components of hospital revenues.5

Using terms similar to those previously men-
tioned, our Medicare revenue change index
(RCI), which relates to the index used by Feder,
Hadley, and Zuckerman (1987), is defined as:

RCIi;t ¼½ðMRPCi;t�MRPCi;t�1Þ
3MCRADJi;t�1�=TOTEXPi;t�1 ð3Þ

in which total Medicare revenues per adjusted
Medicare admission in t�1 is subtracted from

Medicare revenues per adjusted admission in t.
It is worth noting that FPI and RCI as defined
previously are related in a very specific way.
Namely, if one were to add and subtract
MRPCi,t�1 within the first term of equation 2 and
rearrange terms, one would obtain the following:

FPIi;t ¼ ½ðMRPCi;t �MRPCi;t�1Þ
3 MCRADJi;t�1�=TOTEXPi;t�1

þ ½ðMRPCi;t�1 �MCPCi;t�1Þ
3 MCRADJi;t�1�=TOTEXPi;t�1 ð4Þ

where the first term is exactly the RCI index noted
in equation 3 and the second term is laggedMedi-
care profitability in t�1. Thus, FPImay be positive
evenwhenRCI is negative due to a cushion of pre-
BBA financial surpluses as discussed earlier.

Following the strategy of earlier studies of the
effects of the PPS, we used the FPI to rank hos-
pitals based on the magnitude of their Medicare
fiscal pressure and then divided them into three
groups. Hospitals designated high FPI are those
in the FPI distribution quartile that had the great-
est potential loss resulting from the BBA (i.e., the
quartile dominated by hospitals with large nega-
tive FPIs). Conversely, low FPI hospitals are
those in the quartile that faced the least adverse
impact from the BBA. Finally, we defined the
category of moderate FPI to capture the two quar-
tiles of hospitals whose FPI values fell between
the low and high FPI groups. Hospitals also were
ranked separately by their RCI values and then
divided into high, moderate, and low RCI catego-
ries using distribution quartiles in a similar man-
ner to that described previously. High RCI
hospitals experienced the largest revenue de-
clines with the BBA, low RCI hospitals had the
lowest decline, and the moderate RCI category
fell in between.

We examined both 1996 base year values for
the operational indicators and changes in these
indicators between 1996 and 1999. To assess dif-
ferences across the FPI and RCI groups, we esti-
mated multivariate regressions for each
operational indicator under study, namely: 1)
Medicare costs and revenues per case; 2) Medi-
care and non-Medicare admissions, length of
stay, and number of inpatient days; 3) outpatient
service provision and mix; 4) hospital inputs to
production; and 5) hospital financial perfor-
mance. Our models contained the hospital FPI
or RCI category to capture the two different
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measures of Medicare financial pressure on hos-
pitals. The models also contained control varia-
bles for hospital bed size, teaching status,
ownership status, region, and community popula-
tion size. These latter control variables can affect
both the operational indicators that we studied as
well as a hospital’s Medicare payments (e.g.,
only teaching hospitals receive IME payments).
As such, if we did not control for them, our esti-
mated effects for the Medicare FPI or RCI indica-
tors could be subject to omitted variable bias.
Our regressions for 1996–1999 changes in the

operational indicators also included a variable
that controlled for possible regression to the
mean effects. Regression to the mean is an impor-
tant phenomenon that could affect our analyses:
hospitals with unusually low or high values on
certain 1996 operational indicators should expe-
rience larger relative changes in these indicators
by 1999 as random, anomalous influences on
the variables dissipate. If we did not control for
such phenomena, changes in certain indicators
between 1996 and 1999 could be incorrectly con-
strued as being related to a hospital’s FPI or RCI
category when they were not. Our control for re-
gression to the mean is one used by Dranove and
Cone (1985); they included a measure of the dif-
ference between a hospital’s actual and predicted
values for a variable (in their case, hospital costs)
as an extra control measure in a multivariate
model that examined changes in hospital costs
over time. In our case, we used the 1996 base-
year regression models that we described earlier
and which included controls for hospital bed size,
teaching status, ownership status, region, and
community population size to generate the pre-
dicted values used to construct controls for po-
tential regression to the mean effects.

Data

The data for our analysis were drawn from the
1996–1999 American Hospital Association
(AHA) Annual Survey. The annual survey col-
lects data each year from hospitals nationwide re-
gardless of their membership status and typically
obtains an overall response rate of 85% or greater.
Of course, item-specific responses vary, with
higher response rates for questions on basic or-
ganizational characteristics (e.g., ownership
type, service type, facilities and services offered)
and lower response rates for revenue and uncom-
pensated care items. Generally, nonprofit hospi-

tals provide more complete data to the AHA
than for-profit hospitals, and our analysis fo-
cused on urban, short-term general nonprofit
hospitals that were in continuous operation be-
tween 1996 and 1999. In total, we identified
1,218 hospitals with sufficient data to measure
FPI, RCI, and the operational measures noted
earlier.

A limitation of our study is the examination of
aggregatedMedicare payment data and highly ag-
gregated patient data. Currently, a number of stud-
ies have examined the effects of specificMedicare
payment changes through the BBA on home
health care, post-acute care, outpatient care, and
graduate medical education (Angelelli et al.
2002; Gage 1999; McCall et al. 2002; 2003; Mur-
kofsky et al. 2003; Miller, Dunn, and Richter
1999; Mohr et al. 1999). However, there has not
yet been a careful study to assess how different
groups of patients, as categorized by specific payer
types or by other patient characteristics, are affect-
ed by hospital financial pressure. State-level data
on inpatient discharges and analysis of these data
may allow more insights in this regard, but these
data are limited to the inpatient side of hospital
business and early PPS studies indicated that out-
patient care was particularly affected byMedicare
policy changes. We expected changes in this area
as well and decided to use the aggregated
data available to us despite its limitations.

Empirical Analyses

We begin first by examining the characteristics of
hospitals based on their FPI and RCI category to
identify those that had a relatively small or large
impact from the BBA in terms of potential losses
or revenue changes, respectively. Next we dis-
cuss differences in various operational measures
and their changes over time across hospitals
grouped by FPI and RCI. This latter discussion
will focus primarily on the FPI, noting how re-
sults are similar or different based on the RCI.

Hospital Characteristics by Medicare
FPI and RCI

Table 1 provides basic organizational and market
descriptive data for our study hospitals grouped
by the Medicare FPI and RCI. Differences across
the FPI categories in all hospital and market char-
acteristics, except ownership type, were statisti-
cally significant (p � .05). Hospitals dominating
the high FPI group, which were most adversely
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affected by the BBA, more often: were nonteach-
ing, as measured bymembership in the Council of
Teaching Hospitals (COTH); had fewer staffed
beds; were located in smaller metropolitan statis-
tical areas (MSAs); and were located in the north
central region of the United States. The results for
hospitals grouped byRCI parallel those noted pre-
viously in several regards. Hospitals that experi-
enced the greatest adverse revenue change from
the BBA (i.e., high RCI) more often were non-
teaching and had fewer staffed beds. However,
they tended to be located in moderate-size MSAs
and in the South.
Some of these results are not surprising given

studies that examined the characteristics of hospi-
tals likely to be most affected by the BBA (Ernst
& Young and HCIA-Sachs 2000; AHA 2001),
but the finding for COTH teaching status was in-
teresting. Teaching hospitals, especially large ac-
ademic medical centers, were considered by
some to be highly vulnerable to BBA payment
changes related to IME and DSH. Indeed, con-

cern about potential hardships for these hospitals
was a major factor in BBA relief legislation im-
plemented in 1999 and 2000. However, our find-
ings in Table 1 suggest that a very small
percentage of hospitals facing BBA financial
pressures were teaching hospitals. This finding
is consistent with observations of Guterman
(1998) that the principal effect of the BBA was
to reduce rather than eliminate high Medicare
surpluses of certain hospitals. As reported by
the Medicare Payment Advisory Commission
(MedPAC) (2003a), major teaching hospitals
had pre-BBA Medicare margins of around 17%
to 19%, whereas Medicare margins for hospitals
overall were around 10% in these years. Relating
this to our equation 4, even though some teaching
hospitals may have had large revenue reductions
with BBA, as measured by the first term in
equation 4, these hospitals enjoyed substantial
pre-BBA surpluses as measured by the second
term of the equation, which cushioned the result-
ing financial pressure they experienced.

Table 1. Characteristics of nonprofit hospitals classified by Medicare financial pressure
index (FPI) and Medicare revenue change index (RCI)

Hospital characteristics

Medicare FPI (%) Medicare RCI (%)
All study

hospitals (%)Low Moderate High Low Moderate High

Ownership status

Voluntary nonprofit 85.6 82.5 83.7 85.8 84.0 80.3 83.5
Public 14.4 17.5 16.3 14.2 16.0 19.7 16.5

Teaching statusa,b

COTH member 16.5 15.5 5.1 10.2 13.9 8.6 13.0
Non-COTH 83.5 84.5 94.9 89.8 86.1 91.4 87.0

Bed size (staffed and set-up)a,b

0–99 14.7 13.9 29.2 18.1 14.5 24.3 18.0
100–299 51.2 49.9 44.2 52.8 51.6 48.9 48.8
300–499 23.2 23.5 17.3 20.7 21.1 18.5 21.8
5001 10.9 12.7 9.3 8.5 12.8 8.3 11.4

MSA population sizea

<250,000 11.2 18.0 25.0 18.7 18.7 16.0 18.2
250,000 to 1 million 26.0 31.2 36.6 27.4 32.9 33.2 31.4
1 million1 62.8 50.6 38.1 53.9 48.1 50.5 50.2
(not available)c 0.0 .2 .3 0.0 .3 .3 .2

Regiona,b

Northeast 29.8 23.7 20.5 23.0 22.0 19.3 24.3
South 36.8 29.6 25.0 36.1 32.6 38.7 30.1
North Central 12.3 33.3 42.3 21.9 31.5 27.3 30.7
West 21.1 13.4 12.2 19.0 13.9 14.7 14.9

Note: FPI ¼ financial pressure index; RCI ¼ revenue change index.
a Hospital and market characteristics significantly different across Medicare FPI categories at p � .05.
b Hospital and market characteristics significantly different across Medicare RCI categories at p � .05.
c Hospital is in an area where population size data are missing.
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BBA and Hospital Operational Changes

Tables 2 through 5 report on our hospital opera-
tional indicators and how they related to hospital
FPI and RCI categorization. The structure of
these tables is identical and thus described here.
Each table reports the 1996 average level and
the 1996 to 1999 average change for the opera-
tional indicators, adjusted for differences in hos-
pital bed size, teaching status, ownership status,
community population size, and region. More
specifically, we computed adjusted ordinary least
squares (OLS) means for each operational indica-
tor and for each FPI and RCI category using the
regression coefficients, holding the control varia-
bles constant at their mean values. Because many
operational indicators were examined, there were
many underlying OLS regressions. The Appen-
dix Table reports regression models specific to
the FPI results reported in Table 2. Regression re-
sults for indicators in other tables are available
from the lead author on request.
Tables 2 through 5 also report the differences in

averages between the moderate FPI (RCI) group
vs. the low FPI (RCI) hospital group and between
the high FPI (RCI) group vs. the low FPI (RCI)
group. The low FPI and low RCI categories were
used as our benchmarks because these hospitals
had the least adverse impacts from the BBA and
thus had less need to change operations. We also
report statistical tests of whether the moderate

vs. low FPI (RCI) and high vs. low FPI (RCI) dif-
ferences were significantly different from zero.

BBA and Medicare costs and revenues per
adjusted admission. Beginning with the FPI find-
ings, Table 2 reports that low FPI hospitals in
1996 averaged $5,765 in Medicare costs per ad-
justed admission, whereas moderate FPI hospi-
tals averaged $6,078 and high FPI hospitals
averaged $6,896. Differences in costs between
moderate vs. low FPI hospitals (þ$313) and be-
tween high vs. low FPI hospitals (þ$1,131) were
significantly different from zero. While Medicare
costs differed significantly in 1996 across hospi-
tal FPI groups, Medicare revenues per adjusted
Medicare admission did not. Average revenues
per Medicare adjusted admission ranged from
$5,710 to $5,963, and the revenue differences
for high vs. low FPI and moderate vs. low FPI
hospitals were not significant.

Between 1996 and 1999, in all three FPI
groups of hospitals, Medicare cost increases were
greater than Medicare revenue increases. Low
FPI hospitals, which were those under the least
stress from Medicare, had increases in Medicare
revenues per adjusted admission that averaged
7.6% and increases in costs averaging 9.6%.
Moderate FPI hospitals had increases inMedicare
revenues per case of 2.9% and cost increases av-
eraging 4.9%. High FPI hospitals were con-
fronted by a decrease in Medicare revenues that

Table 2. Medicare cost and revenue per adjusted admission: 1996 level and 1996–1999
percentage changebyMedicarefinancialpressure indexandMedicare revenue change index

Medicare FPI Medicare RCI

Low Moderate High Low Moderate High

Average Average
Moderate
vs. low Average

High
vs. low Average Average

Moderate
vs. low Average

Moderate
vs. high

Medicare cost per adjusted admission

1996 level ($) 5,765 6,078 1313** 6,896 11,131*** 6,056 6,240 1184 6,017 239
1996–1999 %
change 9.6 4.9 24.7*** .9 28.7*** 9.8 2.9 26.8*** .4 29.3***

Medicare revenue per adjusted admission

1996 level ($) 5,838 5,710 2128 5,963 1126 5,756 5,865 1109 5,868 1112
1996–1999 %
change 7.6 2.9 24.7*** 2.8 28.3*** 8.8 1.1 27.7*** 23.9 212.7***

Note: Averages constructed from OLS regressions that controlled for hospital size, teaching status, ownership type, MSA size, and
region. Regressions for 1996–1999 changes also controlled for potential effects of regression to the mean. FPI¼ financial pressure
index; RCI ¼ revenue change index.
* p � .10.
** p � .05.
*** p � .01.
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averaged �.8% and had cost per admission in-
creases ofþ.9%. The differences between moder-
ate and high FPI hospitals relative to the low FPI
group in cost and revenue changes were statisti-
cally significant. Thus, the FPI measure accurate-
ly captured the relative financial pressure that
hospitals would be under from the BBA, and
the Medicare cost changes suggest that hospitals
facing the most financial pressure made the larg-
est adjustment to their Medicare cost base.
The findings for hospitals grouped by RCI are

similar to those for the FPI groups in all respects
except that 1996 Medicare costs per adjusted ad-
mission did not differ across the RCI categories.
However, high RCI hospitals certainly took ac-
tion to limit their Medicare costs through 1999,
which is consistent with the FPI findings.
BBA and inpatient hospital care. Table 3 re-

ports hospital provision of inpatient services to
Medicare and non-Medicare patients in 1996
and the changes over time. Ideally, we would
have preferred to disaggregate the non-Medicare
service data into more finely grained payer cate-
gories to see how Medicare fiscal pressure
affected provision of care to specific payer
groups, especially Medicaid patients, privately
insured patients, and self-pay patients. However,
the AHA Annual Survey does not collect data on
these specific payer categories.6

In relation to Medicare inpatient admissions,
low FPI hospitals had 4,298 admissions in 1996,
whereas Medicare admissions averaged 4,157
and 3,997 for moderate and high FPI hospitals, re-
spectively. High FPI hospitals had growth in
Medicare admissions that averaged 7.1% be-
tween 1996 and 1999, which was 5.0 percentage
points greater than the growth rate experienced
by low FPI hospitals. Looking at the RCI findings,
we see a similar pattern, with the high RCI
group having a 4.4% greater growth rate in Medi-
care admissions when compared to the low RCI
group.
All hospitals, regardless of FPI or RCI group-

ing, took action to reduceMedicare length of stay,
and these changes were of similar magnitude,
ranging from�5.5% to�7.1%. Before the BBA
was enacted, Medicare length of stay was declin-
ing at a similar rate, namely by about 6% in 1993 to
1996 (MedPAC 2001). As such, the BBA did not
disrupt this trend in length of stay for nonprofit
hospitals. The number of Medicare inpatient
days fell slightly over the period for the low

and moderate FPI groups and remained rela-
tively constant for the high FPI group. The
RCI findings on Medicare inpatient days are
similar except that the higher growth in days
for the high vs. low RCI group did not attain sta-
tistical significance. Thus, although hospitals in
all the FPI and RCI groups treated more Medi-
care cases between 1996 and 1999 (as measured
by the number of Medicare admissions), declines
in length of stay led to minimal change in total
inpatient Medicare days.

Overall, these data suggest that high FPI hospi-
tals and high RCI hospitals did not disproportion-
ately reduce their involvement with Medicare
patients in response to BBA pressures. If any-
thing, these hospitals increased the number of in-
patient Medicare admissions relative to low FPI
hospitals. Given their efforts to constrain the
growth of Medicare costs per case as illustrated
in Table 2, the strategy for these high FPI hospi-
tals may have been to simultaneously reduce
costs of care for Medicare patients and increase
the volume of care to these patients generally or
within specific diagnostic groups in which PPS
reimbursement was generous relative to costs
(e.g., cardiac care).

Examination of the non-Medicare inpatient
data suggests that all hospitals had similar non-
Medicare admissions, ranging from 5,992 to
6,765 in 1996. All hospitals whether grouped
by FPI or RCI experienced growth in non-Medi-
care admissions between 1996 and 1999: 11.4%
for the low FPI group, 10.4% for the moderate
FPI group, and 5.3% for the high FPI group. This
5.3% growth rate for the high FPI group was sig-
nificantly lower than the growth rate for low FPI
hospitals. The findings for hospitals grouped by
RCI are again similar in pattern although the dif-
ference in growth rate between high RCI and low
RCI hospitals (�2.8 percentage points) was not
statistically significant.

Average length of stay for non-Medicare cases
minimally changed over the study period. The
low FPI and low RCI hospital groups slightly in-
creased length of stay for non-Medicare patients
whereas other hospital groups slightly reduced
average length of stay. The high FPI group had
significantly smaller growth in inpatient days rel-
ative to the low FPI group and a similar pattern is
present in the hospital RCI categories.

These findings in conjunction with the Medi-
care inpatient findings are consistent with the
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behavior of nonprofit hospitals suggested by
Dranove (1988). He noted that nonprofit hospi-
tals facing financial pressures from government
payers may actually reduce the quantity of serv-
ices provided to patients of other payers in order
to facilitate increases in the price per unit of
service received for these latter populations. In
particular, high FPI hospitals may be limiting
the growth of non-Medicare services by shed-
ding less profitable private contracts or limiting
access to services among Medicaid and self-pay
patients. Of course, we lack the data to assess
whether this is indeed the case. More focused
future study of this issue is needed to see exactly
how non-Medicare payer mix changes as a result
of fiscal pressure.
BBA and outpatient hospital care. Table 4 fo-

cuses on outpatient hospital care and its composi-
tion. Data reported in the table indicate
substantial growth in outpatient visits for the
study period, averaging 17.4% for the low FPI
group and 24.3% for the moderate and high FPI
groups. These growth rates far exceeded growth
in inpatient admissions and days as reported in
Table 3. Hospitals grouped by RCI had a similar
pattern of results. Looking across the hospital
groups, we see that high and moderate FPI hospi-
tals had significantly greater outpatient visit
growth rates relative to low FPI hospitals. For
the RCI groups, both the moderate and high
RCI groups also had higher growth than the
low RCI group, but only the moderate vs. low
RCI difference is significant.
Table 4 also reports on the composition of out-

patient care in relation to the mix of emergency
and nonemergent care and the provision of sur-
gery on an outpatient vs. inpatient basis. The
1996 levels and 1996–1999 changes in these var-
iables did not vary significantly across hospital
FPI groups, but the high RCI group appears to
have increased the percentage of surgeries on an
outpatient basis relative to the low RCI group.
BBA and hospital inputs to production and

financial outcomes. Table 5 reports on two types
of inputs to hospital service production – capital
inputs in the form of hospital beds and labor in-
puts in terms of full-time equivalent staffing. In
terms of hospital beds and occupancy rates, we
see no significant differences in 1996 levels or
changes between 1996 and 1999 for hospitals
grouped by FPI or RCI. Hospital size averaged
between 253 and 271 beds across the various

hospital categories, and there was little change
in bed size between 1996 and 1999. Bed occu-
pancy rates ranged from 58% to 61% in 1996
and increased by about one to two percentage
points by 1999 for all hospital groups.

Although little variation in capital inputs to
production was present, we do see significant dif-
ferences in hospital labor inputs across the FPI
groups. Hospitals in the three FPI groups had
similar average numbers of full-time equivalent
staff in 1996 (around 1,300 per hospital) but the
growth in full-time equivalent staff for high FPI
hospitals was only 3.7% between 1996 and
1999, compared to 7.7% for low FPI hospitals
and 8.1% for moderate FPI hospitals. It is impor-
tant to recall that this relatively slower growth in
labor inputs for the high FPI hospitals occurred at
a time when they had relatively larger growth in
hospital outputs, especially in Medicare inpatient
admissions (Table 3) and outpatient visits (Table
4). Results for hospitals in RCI categories are
again consistent, with high RCI hospitals experi-
encing lower increases in staff; the�2.5% differ-
ence in staffing growth rates between high vs.
low RCI hospitals was not significant.

Ultimately, the operational decisions of hospi-
tals affect their financial performance. The last
rows in Table 5 examine hospital expenses and
total margin. Study hospitals had similar levels
of 1996 total expenses, ranging from $99.5 mil-
lion to $108.6 million. All hospitals experienced
expense growth between 1996 and 1999, which is
not surprising given growth in services provided,
medical price inflation, and increased staffing.
Expense growth between 1996 and 1999 was
not significantly different across the hospital
FPI and RCI categories, ranging from 16% for
the high FPI and RCI group to 18.5% for the
moderate FPI group. Total margins in 1996 aver-
aged 2.1% for the high FPI hospitals to 3.9% for
the low FPI hospitals. The actions taken by high
FPI hospitals to contain Medicare cost growth
and expand services at best helped them main-
tain their relative profit position with other hos-
pitals over time. Changes in total margins over
time did not vary significantly across the FPI
groups. The only material difference for the
RCI groups is that they all had similar total mar-
gins in 1996. Similar to the FPI findings, actions
taken by hospitals in the high RCI group to con-
tain cost and expand services kept their total
margins on par with the low RCI group.
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Discussion and Policy Implications

The Balanced Budget Act of 1997 initiated sev-
eral changes to Medicare payment policy in an
effort to slow the growth of hospital Medicare
payments and ensure the future of the Medicare
Hospital Insurance Trust Fund. As already noted,
estimates of hospital Medicare payment savings
due to the BBA were $119 billion for the period
1998 to 2004, with subsequent restoration of $21
billion (17.6%) resulting through the 1999 Bal-
anced Budget Refinement Act and the 2000 Ben-
efits Improvement and Protection Act. The
objective of this paper was to assess the short-
term effects of the BBA on hospital operations.
Although the BBA for the most part did not rep-
resent a change in payment method – at least not
for hospital inpatient care – both the BBA and
PPS created substantial financial pressure for
some hospitals.
Our analysis used two alternative measures of

the financial impact of the BBA on hospitals. As
discussed earlier, one measure was motivated by
the work of Hadley, Zuckerman, and Feder
(1989) and Mann et al. (1997) that assessed the
potential loss a hospital could experience through
a policy change. The second was based on work
by Feder, Hadley, and Zuckerman (1987) that
focused on Medicare revenue change. As noted
earlier, the two measures are related: the first in-
corporates the revenue change measured by the
second approach and also incorporates pre-BBA
profitability. Thus, the Hadley, Zuckerman, and
Feder (1989) measure of financial pressure pro-
vides insights on the combined effects of revenue
changes resulting from Medicare policy change
and prior Medicare profitability. It would be
worthwhile for future research to isolate the de-
gree towhich these two components affect and po-
tentially interact in relation to hospital operational
decisions.However, a key goal of our paperwas to
follow the approaches of earlier PPS analyses so
that we could directly compare our findings to
theirs. The following discussion compares our
findings to earlier PPS studies, and examines
study implications for Medicare payment policy.

Hospital Operational Changes: PPS vs. BBA

There are some similarities in the types of short-
term hospital operational changes we observed
for BBA financial pressure relative to earlier

studies of pressures emanating from PPS imple-
mentation. In particular, these earlier studies
and ours found that hospitals facing high Medi-
care financial pressure (relative to those with
low financial pressure) tended to: 1) take actions
to limit the growth of costs per Medicare case;
and 2) emphasize and expand outpatient care. Al-
so, we found that Medicare length of stay
declined during the BBA period, which was also
true during PPS implementation. However, the
rate of decline in the period 1996-1999 was fairly
uniform across the hospital FPI categories, rang-
ing from �6% to �7%, whereas Feder, Hadley,
and Zuckerman (1987, Table 2) found rates of
decline around�11% to�18%, with the greatest
declines among hospitals experiencing the great-
est PPS financial pressure.

There are several additional important differen-
ces between our findings for BBA effects and
those found for PPS implementation. Prior to
and during the initiation of PPS, hospital inpatient
care was declining dramatically in both the Medi-
care and non-Medicare sectors. The results of
Table 3 suggest that inpatient care, as measured
by the number of admissions, was actually grow-
ing in both the non-Medicare andMedicare sectors
during our BBA study period. In addition, rather
than declining as it did during PPS implementa-
tion, lengths of stay for non-Medicare patients
were fairly stable. Growth in non-Medicare busi-
ness and limited change in non-Medicare lengths
of stay during the BBA period may have resulted
due to the managed care backlash in the late
1990s, increased patient acuity, or efforts to attract
more private sector inpatient business to compen-
sate for Medicare payment constraints.

Another difference is that Feder, Hadley, and
Zuckerman (1987, Table 4) found that hospitals
had major staffing reductions during PPS imple-
mentation, with full-time equivalent staff reduc-
tions between 1982 and 1984 of around�6% to
�10%. We found that hospitals during the BBA
period experienced growth in staffing, but high
FPI hospitals had significantly slower growth in
this regard. In part, this may reflect differences
in strategy during the BBA period to increase out-
puts, both inpatient and outpatient care, vs. the
strategy during the PPS implementation period,
which largely focused on reducing inpatient days
and lengths of stay. Hadley, Zuckerman, and
Feder (1989, Table 2) found that outpatient care
did increase in the first year of PPS at rates of
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around 11% to 18%, but these increases are small
relative to the outpatient increases we observed
of around 17% to 24% (Table 4).
Finally, studies of PPS implementation found

hospital profits growing between 1982 and
1984, whereas we found hospital profits declining
over our BBA study period. Specifically, Feder,
Hadley, and Zuckerman (1987, Table 4) found in-
creases in totalmargins of around three percentage
points between 1982 and 1984; we found total
margin reductions of around�3 percentage points
between 1996 and 1999 (Table 5). This likely re-
flects the different hospital environments during
the PPS implementation and BBA periods. The
PPS fixed-payment system supplanted a cost-
based reimbursement system that provided little
to no incentive for hospitals to contain costs. Hos-
pitals likely were able to identify easy actions to
achieve improved efficiency as PPS was imple-
mented, most notably better management of pa-
tient length of stay. The BBA, however, took
effect well after these easy efficiency gains were
implemented. Medicare length of stay during the
BBA implementation years fell, but at rates com-
parable to pre-BBA periods, and these rates of de-
cline did not differ by FPI or RCI level. Thus,
hospitals likely found it difficult to cut costs as
they absorbed BBA payment changes. Indeed, it
appears that the strategy of hospitals, especially
high FPI and high RCI hospitals, was to
substantially increase certain outputs while only
minimally increasing the number of hospital staff.
Together, these actions may have generated addi-
tional net income that offset BBA losses. Also,
given that total margins include not only profits/
losses on Medicare patients but also profitability
of non-Medicare business, declining margins be-
tween 1996 and 1999 likely reflected growing pri-
vate payer pressures during this period (MedPAC
2003a).

Changing Hospital Financial Status and
Medicare Payment Policy

For several years, the Medicare Payment Advi-
sory Commission not only has examined changes
in hospital input price inflation as it developed
payment recommendations for the Medicare pro-
gram, but also has assessed hospital profit mar-
gins for Medicare and overall hospital financial
condition. This broader focus recognizes that
the ability of hospitals to provide high-quality
care to Medicare patients is affected by the ade-

quacy of Medicare payments vis-à-vis costs as
well as the general financial health of hospitals.
Our analysis suggests that this broader focus on
costs and payments is warranted because the rela-
tionship between the two, especially the potential
for financial losses as Medicare policy changes,
affects hospital operational decisions.

Further, our analysis has found significant de-
clines in total margins for hospitals between
1996 and 1999. Although the specific values of
total margins reported by MedPAC (2003a) vary
from ours, its analysis also showed a decline in
margins through 1999. Further, MedPAC re-
ported that hospital total margins continued their
decline through 2001 but stabilized in 2002. This
stabilization of profit margins may bode well for
the hospital industry. However, our analysis, like
other studies of hospital performance, found sub-
stantial variability in hospital financial condition,
and it is unclear whether stabilization of margins
occurred formost hospitals or only certain groups.

Our results suggest that hospitals facing greater
potential losses or greater revenue declines result-
ing from the BBA maintained, if not expanded,
access to services for Medicare patients. How-
ever, these hospitals also increased inpatient
and/or outpatient volume while limiting the
growth in hospital staff. Do these actions reflect
improvements in the efficiency of health care de-
livery or are they potential signals of quality prob-
lems if affected hospital staff are stretched too
thin in providing additional care? This issue has
always been important to Medicare policy-
makers, and it is a particular concern given the
growing body of recent research that shows a link
between patient outcomes and hospital staffing
levels (Aiken et al. 2002; Kovner et al. 2002; Nee-
dleman et al. 2002). Research is needed to assess
how financial stress may be affecting quality of
care for Medicare and other patients who rely
on these facilities.

Finally, there has been much recent discussion
about revising IME adjustments under Medicare
(MedPAC 2003b, 2003c). Currently, this adjust-
ment allows an additional 5.5% in IME
payments for each 10% increase in a hospital’s
resident-to-bed ratio, which is about twice the
level justified by empirical evidence on the effects
of teaching activity on Medicare costs. Although
we found that teaching hospitals were not experi-
encing high levels of financial pressure resulting
from the BBA when compared to nonteaching
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hospitals, hospitals with major teaching programs
have experienced considerable financial pressure
in private payer markets. The monies these insti-
tutions receive through IME that exceed the
added costs of treating Medicare patients may
be essential if they cannot pass on a significant
portion of health professional training costs to pri-
vate payers. As pointed out by Aaron (2001) and
Kane (2001) in a recent study of academic medi-
cal centers, the key to future payment policy for
these institutions might be designing more tar-
geted, institution-specific methods of financial
support. Over the long term, a policy needs to
be developed that holds hospitals accountable
for their management decisions yet provides suf-
ficient direct support for their public good activi-
ties, especially the training of the nation’s future
health care workforce.
There is a need to extend the analysis we con-

ducted to years beyond 1999 given that the world

has changed since then. With the managed care
backlash that has occurred (Enthoven and Singer
1999; Reinhardt 1999), some of the private sec-
tor financial pressure on hospitals has been alle-
viated. Indeed, MedPAC (2002) reported that
hospital payment-to-cost ratios in the private sec-
tor improved in 2000 vis-à-vis 1999. However,
a recent Centers for Medicare and Medicaid
Services (2003) report suggests that financially
weak hospitals are getting weaker, and stronger
hospitals are getting stronger. This raises the
question of what has happened over time to hos-
pitals that were at most financial risk due to the
BBA: Did they have better or worse financial
outcomes, and how has this affected their opera-
tions and the quality of care they deliver? It is
important to address these questions because
the answers affect not only Medicare patients,
but all other patients treated in financially pres-
sured hospitals.

Notes

Askar Chukmaitov of Virginia Commonwealth Uni-
versity provided valuable research assistance in the
development of this paper. The authors would like to
thank the editor and reviewers of the paper who pro-
vided many thoughtful comments and suggestions on
our work.

1 See in particular page 61 of Chapter 5 in Med-
PAC(2001), which examines changes in the BBA
resulting from the BBRA and BIPA.

2 Adjusted admissions are calculated by the Ameri-
can Hospital Association each year. Basically, the
measure translates outpatient visits into inpatient
admission equivalents based on the relative revenue
generated by an outpatient visit vis-à-vis an inpa-
tient admission. This measure has the advantage
of jointly accounting for both inpatient and outpa-
tient care in a single output measure. We estimated
Medicare adjusted admissions by multiplying AHA
calculated adjusted admissions by the percentage of
a hospital’s gross revenues associated with Medi-
care patients. We used gross rather than net reve-
nues because contractual allowances and discounts
differ across payers.

3 Following earlier PPS studies, we do not adjust for
inflation differences across time because FPI and
RCI are intended to be measures of relative loss to
contrast across hospitals rather than actual loss.

4 BBA provisions for federal fiscal year 1998 con-
tained a major provision that affected all hospitals
treating Medicare patients, namely a freeze on
Medicare PPS payments rather than the customary
annual inflation adjustment. In addition, hospital

Medicare payments in 1998 were affected by reduc-
tions in DSH, IME, and capital payment adjust-
ments and modifications to certain outpatient
service payment formula.

5 Although this measure has the advantage of encom-
passing the various revenue streams affected by the
BBA, its primary disadvantage is that the aggrega-
tion of Medicare payment components into a single
variable makes it impossible to isolate the effects of
changes in any one component on hospital opera-
tions. As such, our analysis should be viewed as
providing insights on how general fiscal pressure
has affected overall hospital operations and finan-
cial performance. Several existing studies have ex-
amined the effects of specific payment changes
resulting from the BBA on aspects of hospital use
and patient care. Angelelli et al. (2002), Gage
(1999), and McCall et al. (2003) examined the im-
pact of BBA on the use of different types of post-
acute care services. McCall et al. (2002) and Mur-
kofsky et al. (2003) examined the effects of BBA
home health care reimbursement changes on use
of these services. Miller, Dunn and Richter (1999)
examined changes in graduate medical education
support, andMohr et al. (1999) examined the effects
of outpatient payment changes on rural hospitals.

6 One advantage, however, of reporting the data as we
have in Table 3, is that this facilitates comparisons
to Feder, Hadley, and Zuckerman (1987), who
similarly looked at changes in Medicare and non-
Medicare services when assessing the effects of
PPS pressure.
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