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Abstract: Data supporting the existence of a relationship between reimbursement and quality are limited. We assessed the 

association between quality of care for 34,318 patients hospitalized with heart failure across the US and heart failure Di-

agnosis-Related Group (DRG) payment for the 3,905 hospitals at which patients were admitted. Payment varied from 

$2606 to $11,845. We found a discontinuous relationship between documentation of ejection fraction and payment; below 

$4200, there was a steep increase in rates of the quality indicator with increasing DRG payment (OR 1.15 for each $100 

increase, 95% CI 1.12-1.18). For ACE inhibitor prescription, the increase in rates below the threshold was of borderline 

significance (OR 1.04 for each $100 increase, 95% CI 1.00-1.07). Hospitals with reimbursement below the threshold were 

more likely non-urban (p<0.001), public (p<0.0001), and without advanced cardiac facilities (p<0.0001), and had fewer 

full-time registered nurses per adjusted patient-day (p<0.0001). We conclude that hospitals with low rates of Medicare 

DRG-based reimbursement have lesser performance on a heart failure quality measure, perhaps because of difficulty in-

vesting in advanced cardiac facilities or maintaining patient care staffing. 

INTRODUCTION 

 It is widely acknowledged that the U.S. healthcare sys-
tem frequently fails to provide care based on the best avail-
able scientific evidence. In its landmark 2001 report Cross-
ing the Quality Chasm [1], the Institute of Medicine placed 
responsibility for this failure squarely on the fundamental 
structure of the healthcare system, and called for system 
changes that would force improvements in quality of care. 
The report proposes that the structural elements of the 
healthcare system most in need of change are the incentives 
created by reimbursement, the legal and regulatory environ-
ment affecting quality, the training of the healthcare 
workforce, and the adoption of information technology. 
Since worker training and information technology infrastruc-
ture depend on availability of operating funds and capital, 
changes in the incentives created by reimbursement may 
have the greatest potential among these structural elements 
to effect improvements in quality. 

 Understanding the relationship between reimbursement 
and quality is therefore critical if we are to design systems 
that align financial incentives with desired outcomes of care. 
Although it has been assumed that higher levels of  
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reimbursement are associated with higher quality of care, 
data supporting this relationship are limited. We therefore 
investigated the relationship between the reimbursement 
provided to a hospital for heart failure care under Medicare’s 
Prospective Payment System and measures of the quality of 
care for Medicare heart failure patients. Medicare prospec-
tive payment to hospitals based on diagnosis-related groups 
(DRGs) represents a unique opportunity to study the effect 
of variation in reimbursement. The formula used to calculate 
reimbursement for individual hospitals, given in detail in the 
Appendix, contains a number of factors that cause reim-
bursement to vary widely from hospital to hospital. Although 
it is the intent of the Medicare system for this variation in 
reimbursement to account for local variation in hospitals’ 
expenses, deviations are inevitable. We hypothesize that 
these deviations from fully accounting for hospital expenses 
result in improved profitability for some hospitals and dimin-
ished profitability for other hospitals, and that those with 
diminished profitability will be forced to make staffing and 
infrastructure decisions that adversely affect quality. 

MATERIALS AND METHODS 

 Data Sources. Patient-level data for the study were ob-
tained from the National Heart Failure project (NHF). The 
NHF was a quality initiative sponsored by the Centers for 
Medicare & Medicaid Services (CMS) and was the heart 
failure component of the National Heart Care project; a sepa-
rate component focused on acute myocardial infarction. As 
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part of the initiative, data on the hospitalizations of 39,388 
Medicare beneficiaries were obtained both from administra-
tive records and from chart review. Charts were eligible for 
inclusion if patients were Medicare fee-for-service benefici-
aries, the principal discharge diagnosis was heart failure as 
defined by International Classification of Diseases, Ninth 
Revision Clinical Modification [2] (ICD-9-CM) codes 428.x, 
402.01, 402.11, 402.91, 404.01, 404.11, and 404.9, and the 
date of discharge was between July 1, 2000 and June 30, 
2001. Patients on chronic hemodialysis were excluded. After 
stratifying all eligible records from each state by age, race, 
gender, and hospital, 800 records per state were chosen at 
random. There were fewer than 800 discharges in Alaska, 
Hawaii, Idaho, Utah, Vermont, and Wyoming; for these 
states all charts were sampled. Charts were excluded if the 
patient was transferred to another medical facility or left 
against medical advice. We excluded 3122 patients under the 
age of 65 since these younger Medicare patients are not rep-
resentative of elderly patients with heart failure. If a patient 
had a discharge selected more than once, one of the dis-
charges was selected at random. Trained medical record re-
viewers abstracted clinical data from the charts and entered 
the information into an electronic database. 

 Hospital level data came from two sources. Structural 
information such as hospital size, staffing patterns, and 
teaching status was obtained for each patient’s treating hos-
pital through linkage with the American Hospital Associa-
tion’s 2000 Annual Survey of Hospitals. We classified hos-
pital ownership into “for profit”, “not for profit”, or govern-
ment. A hospital was classified as a teaching facility if it 
reported a medical school affiliation or reported membership 
in the Council of Teaching Hospitals. We used an index of 
Registered Nurse (RN) workload taken from the Annual 
Survey; this index is the total yearly number of RN hours per 
patient-day adjusted for the hospital’s outpatient volume 
(adjusted patient days = inpatient days + [inpatient days x 
(outpatient revenue/inpatient revenue)]). The hospital level 
data necessary to calculate Medicare payment to a hospital 
under the inpatient Prospective Payment System for an ad-
mission was obtained from publicly available CMS files for 
fiscal year 2000 [3]. The formula used to calculate an indi-
vidual hospital’s Diagnosis-Related Group (DRG) payment 
is presented in the Appendix. 

 Quality Measures. We measured quality with two meas-
ures of process of care. We chose to rely on process meas-
ures rather than outcome measures such as mortality for this 
hospital-level analysis because the number of outcomes per 
hospital is too small to allow meaningful inferences to be 
made, especially for the small hospitals that are of particular 
interest for this analysis. We chose two process measures 
that are widely accepted for defining quality of care for hos-
pitalized patients with heart failure [4, 5], the proportion of 
patients for whom left ventricular function has been assessed 
and the proportion of patients with left ventricular systolic 
dysfunction who receive angiotensin converting enzyme 
(ACE) inhibitors. These measures are further defined in the 
Box 1. 

 Statistical Analysis. Because it is expected that perform-
ance on the quality indicators is clustered by hospital, we 
used a random effects hierarchical logistic regression models 
to identify predictors of ejection fraction documentation and 

ACE inhibitor prescription. Results were calculated using 
probability weights (the inverse sampling fraction for each 
state) in order to obtain estimates for the quality indicators 
that are representative of all heart failure admissions nation-
wide during the sampling period. In order to determine the 
independent contribution of reimbursement level (analyzed 
categorically in increments of $100), we adjusted for hospi-
tal level variables identified as potentially important from 
prior studies or potential confounders of DRG payment. 
These variables were teaching status, ownership (a proxy 
variable for hospitals receiving disproportionate share pay-
ment), presence of advanced cardiac services, presence of 
advanced cardiac services, and urban/rural location in the 
initial model. Because of the strength of the association be-
tween urban/rural location and DRG payment, the geo-
graphical variable was not included in the final model. We 
also included as an independent variable the percentage of 
the hospital’s reimbursement dollars from Medicare, since 
level of DRG payment is likely to disproportionately affect 
hospitals whose revenue stream is more dependent on Medi-
care payments. Finally, we assessed the contribution of vari-
ables related to hospital staffing patterns as potential effect 
mediators. 

Box 1. Definitions of Quality Measures 

 

1. Documentation of assessment of left ventricular function: Proportion 
of patients with a principal discharge diagnosis of heart failure who 
had an assessment of left ventricular function documented in the 
medical record. 

- Exclusion criteria: age <65, on chronic renal dialysis, discharged to 
another acute care facility, discharged against medical advice, died 
during the hospitalization, admitted on either an ACE inhibitor or an 
angiotensin receptor blocker, documented plan for left ventricular 
function assessment after discharge. 

2. Appropriate use of ACE inhibitors:Proportion of patients with a prin-
cipal discharge diagnosis of heart failure who had documented left 
ventricular systolic dysfunction (ejection fraction < 40% or a narra-
tive statement consistent with an ejection fraction < 40%) and were 
prescribed an ACE inhibitor at the time of discharge. 

- Exclusion criteria: age < 65, on chronic renal dialysis, discharged to 
another acute care facility, discharged against medical advice, died 
during the hospitalization, documented plan for left ventricular func-
tion assessment after discharge, admitted on either an ACE inhibitor 
or an angiotensin receptor blocker, discharged on an angiotensin re-
ceptor blocker, enrolled in a clinical trial assessing alternative to an 
ACE inhibitor. 

 

 We did not include patient demographic or clinical fac-
tors as independent variables in the models. Adjustment for 
patient factors is appropriate when patients are at differential 
risk for an outcome. In the current analysis all patients were 
at equal “risk” for the “outcomes” of receiving an ejection 
fraction determination or ACE inhibitor prescription since by 
consensus all included patients should have received them; 
both the Joint Commission on Accreditation of Healthcare 
Organizations and the Centers for Medicare & Medicaid 
Services have relied on these definitions for quality assess-
ment in heart failure. 

 We plotted the empirical logit (the exponential term from 
the logistic regression) of the outcomes against DRG price, 
since this parameter gives linear relationships and is thus 
more easily interpreted graphically. These plots suggested 
the relationship to DRG price was not described by a single 
line. We used piecewise linear models to determine the loca-
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tion of the knot (point where the slope of the relationship 
changes). Because the location of the knot was data driven, it 
was slightly different for the two measures. 

 All analyses were conducted using MLwiN version 1.1 
(Institute of Education, London, U.K.). 

RESULTS 

 The charts of 39,388 patients were available for the NHF 
sample. After applying the general exclusion criteria then the 
inclusion and exclusion criteria for each measure, 15,208 
patients were eligible for the ejection fraction documentation 
indicator and 4,047 patients were eligible for the ACE in-
hibitor prescription indicator. Exclusions are shown in Fig. 
(1). 

 The initial subset of 34,318 had an age distribution typi-
cal for Medicare patients (28.2% 65-74 years, 42.8% 75-84 
years, 29.0% >85 years) and was 58.5 % female. The pa-

tients were 85.2% Caucasian, 9.7% black, and 5.1% in other 
racial groups. 3.5% of patients were identified as Hispanic. 
Details of the baseline characteristics of the NHF population 
have been published previously [6]. 

 The characteristics of the 3,905 acute care facilities at 
which the NHF patients were hospitalized are shown in Ta-
ble 1. DRG payment for heart failure admissions varied 
widely, from $2606 to $11,845 per admission. 

 As described in the Methods section, the relationship 
between DRG reimbursement and performance on the qual-
ity measures was investigated graphically and it appeared to 
be best described by two lines with differing slope. Piece-
wise linear regression demonstrated that the difference in 
slopes of the two lines was indeed significant (p<0.05); the 
location of the knot (point where the slope of the relationship 
changes) was determined to be at $4200 for documentation 
of ejection fraction. The characteristics of the hospitals with 

 

*Died, on ACE inhibitor prior to admission, plan for ejection fraction evaluation after discharge (see Box 1) 

**No ejection fraction documented or systolic dysfunction not present, on angiotensin receptor blocker (see Box 1) 

Fig. (1). Study Exclusions. 
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DRG 127 reimbursement above and below the threshold 
level are compared in Table 2. In general, hospitals below 
the threshold tended to be smaller, rural hospitals without 
advanced cardiac services and were more likely to be public 
facilities. 

Table 1. Characteristics of Study Hospitals 

 

N 3905 

MSA* [N (%)]  

<100,000  40 (1.1) 

100,000 – 249,999 311 (8.3) 

250,000 – 499,999 335 (8.9) 

 500,000 – 999,999 325 (8.7) 

1,000,000 – 2, 499,999 571 (15.2) 

 > 2,500,000 532 (14.2) 

Non MSA 1636 (43.6) 

Teaching [N (%)]  

Yes 773 (19.8) 

No 3132 (80.2) 

Ownership [N (%)]  

Government 835 (22.3) 

For profit 526 (14.0) 

Not for profit 2389 (63.7) 

Cardiac Facilities [N (%)]  

OHS† 831 (25.4) 

CCL‡ 639 (19.5) 

Other 1803 (55.1) 

Medicare inpatient-days/ total inpatient-days 0.51 ± 0.14 

Beds (Mean± STD) 188.6 ± 178.6 

RN FTE/ adj patient-day**  6.4 ± 3.8 

*Metropolitan Statistical Area. †Open heart surgery. ‡Cardiac catheterization labora-
tory. **Registered nurse full-time equivalents per adjusted patient-day; see text for 

definition of adjusted patient-day. 

 For prescription of an ACE inhibitor, piecewise linear 
regression showed a borderline significant change (p=0.05) 
in slope for DRG reimbursement below a threshold of 
$4500; for each increase of $100 below the threshold, per-
formance improved by approximately 4%. 

 As described in the Methods, we investigated the associa-
tion between reimbursement and teaching status, ownership, 
presence of advanced cardiac services, urban/rural location, 
the percentage of the hospital’s reimbursement dollars from 
Medicare, and hospital staffing patterns; all these variables 
were significantly associated with level or reimbursement. 
All variables significant in the multivariable regression mod-
els are shown in Table 3. DRG reimbursement below the 
threshold of $4200, level of registered nurse staffing, status 
as a teaching hospital, and the percentage of the hospital’s 
inpatient days reimbursed by Medicare were all independent 
predictors of performance on the quality measure. For each 
increase of $100 below the threshold, performance on the 
measure improved by approximately 15%. 

 

Table 2. Comparison of Hospitals Characteristics Above and 

Below DRG 127 Reimbursement Threshold 

 

 < $4200 > $4200 P 

MSA* [N (%)]   <0.0001 

<100,000 population 19 (1.1) 21 (1.0)  

100,000 – 250,000 127 (7.5) 184 (8.9)  

250,000 – 500,000 109 (6.5) 226 (11.0)  

 500,000 – 1,000,000 70 (4.2) 255 (12.4)  

1,000,000 – 2,500,000 53 (3.1) 518 (25.1)  

2,500,00 + 26 (1.5) 506 (25.1)  

Non MSA 1284 (76.1) 532 (17.1)  

Teaching [N (%)]   <0.0001 

Yes 126 (6.8) 647 (31.4)  

No 1717(93.2) 1415(68.6)  

Ownership [N (%)]   <0.0001 

Government 529 (31.3) 306(14.8)  

For profit 187 (11.1) 339(16.4)  

Not for profit 972(57.6) 1417(68.7)  

Facilities [N (%)]   <0.0001 

OHS† 124 (8.2) 707 (40.0)  

CCL‡ 199 (13.2) 440 (24.9)  

Other 1181 (78.5) 622 (35.2)  

Medicare inpatient-days/  
total inpatient-days 

0.55 ± 0.13 0.48 ± 0.14 <0.0001 

Beds (Mean± STD) 110.3 ± 102.6 252.8 ± 200.7 <0.0001 

RN FTE/ adj patient-day** 5.5 ± 3.4 7.2± 3.9 <0.0001 

*Metropolitan Statistical Area. †Open Heart Surgery. ‡Cardiac catheterization labora-
tory. **Registered nurse full-time equivalents per adjusted patient-day; see text for 

definition of adjusted patient-day. 

 

Table 3. Odds Ratios with 95% Confidence Intervals from 

Hierarchical Regression Model 

 

 
Ejection Fraction  

Documented 

ACE Inhibitor  

Prescribed 

Reimbursement below t 
hreshold, per $100* 

1.15 
(1.12-1.18) 

1.04 
(1.00-1.07) 

Teaching hospital 
1.63 

(1.44-1.84) 
 

RN FTE/adj  
patient-day** 

1.06 
(1.04-1.08) 

 

Medicare inpatient-days/  
total inpatient days 

1.65 
(1.08-2.53) 

 

* The threshold was $4200 for the “ejection fraction documented” quality measure and 

$4500 for the “ACE inhibitor prescribed” quality measure. 

**Registered nurse full-time equivalents per adjusted patient-day; see text for defini-
tion of adjusted patient-day. 

 

 Urban versus rural hospital location is a major determi-
nant of several parameters in the DRG formula, raising the  
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question of whether the relationship between reimbursement 
and quality is the result of confounding by rural/urban loca-
tion. In order to determine if reimbursement level is associ-
ated with quality regardless of location, we estimated the 
model again separately in the urban and rural subsets. Re-
sults of this analysis are shown in Table 4. 

Table 4. Odds Ratios from Hierarchical Regression Models 

for EF Measured Subset on Rural/Urban 

 

 Urban Rural 

Reimbursement below  
threshold, per $100* 

1.07 
(1.03-1.11) 

1.17 
(1.11-1.22) 

Teaching  
hospital 

1.42 
(1.24-1.63) 

2.08 
(1.41-3.07) 

RN FTE/adj  
patient-day** 

1.04 
(1.01-1.06) 

1.06 
(1.02-1.09) 

Medicare inpatient-days/  
total inpatient days 

1.00 
(1.00-1.00) 

1.00 
(1.00-1.00) 

Note: None of the predictors was significant in a similar model for ACEI, with the 
exception of For Profit (OR= 0.65 (0.50, 0.86)) in the Urban subset; this should be 

interpreted with caution. 

 

 For the ejection fraction measurement the slope of DRG 
reimbursement below the threshold remained significant in 
both subsets: OR=1.07 (1.03, 1.11) in the urban subset, 
OR=1.17 (1.11, 1.22) in the rural subset. For the ACE inhibi-
tor prescription measure, the findings were also similar to 
those in the non-stratified model. None of the explanatory 
variables was significant except for “For Profit” in the urban 
subset: OR= 0.65 (0.50, 0.86). 

DISCUSSION 

 The principal finding of our study was that the rate at 
which a hospital is reimbursed under Medicare’s Prospective 
Payment System for heart failure independently predicted 
the hospital’s performance on two key indicators of quality 
of care for heart failure. The fact that the effect was signifi-
cantly more pronounced for the ejection fraction documenta-
tion indicator in hospitals where Medicare represented a 
larger proportion of the hospital’s revenue supports is further 
evidence for the existence of a relationship. There was an 
independent positive effect on this indicator of teaching hos-
pital status above and beyond the effect of teaching hospital 
status on DRG reimbursement, and there was an independent 
positive effect on this indicator of having more registered 
nurse hours per adjusted patient day. 

 Our investigation of association between quality meas-
ures and other structural variables such as teaching status, 
nursing staffing, importance of Medicare reimbursement, 
and advanced cardiac facilities should be viewed as tentative, 
demonstrating that mediation of the relationship by presence 
of advanced cardiac facilities and by nursing staffing is plau-
sible but by no means definitive. The interdependent rela-
tionships among these variables are complex. 

 Medicare reimbursements to hospitals changed in 1983 
from a retrospective fee-for-service payment to a prospective 
payment system under which hospitals receive a flat amount 
for an admission, with the amount determined by the diagno-
sis responsible for the patient’s hospitalization. These 

changes were introduced in an attempt to control costs by 
creating incentives to decrease length of stay and intensity of 
services. 

 Soon after its introduction, the effect of this Prospective 
Payment System on quality of care was a focus of detailed 
study [7, 8]. For five index conditions, care improved fol-
lowing its introduction [9], continuing secular trends in qual-
ity improvement that had already begun [10]. In addition, 
risk-adjusted 30-day mortality declined significantly from 
16.5% in 1981-1982 to 15.4% in 1985-1986 [11]. Contem-
porary smaller scale studies tended to confirm these results 
[12, 13]. 

 More recent studies have found contrasting results. Shen 
[14] studied the relationship between changes in mortality 
for acute myocardial infarction and the changes in reim-
bursement under the Prospective Payment System for 1985 
compared with 1990 and 1990 compared with 1994. For the 
1990-1994 but not the 1985-1990 comparison, there was a 
statistically significant increase in mortality associated with 
decrement in reimbursement. A possible explanation for the 
contrast between this study and those of the RAND investi-
gators is the author’s finding that there was a greater relative 
financial impact on hospitals from the Prospective Payment 
System after 1990. Cutler [15] used data from Medicare pa-
tients hospitalized with acute myocardial infarction between 
1981 and 1988 and found in increase in in-hospital mortality 
of approximately 0.5 percentage points for each standard 
deviation change in payment. Both studies were hampered 
by an inability to adequately adjust for mortality risk. 

 Whether or not variation in DRG-based reimbursement is 
associated with variation in quality of care has not been in-
vestigated. 

 The literature suggests several possible explanations for 
the linkage between lower reimbursement and decrements in 
quality. First, greater financial pressure associated with in-
adequate reimbursement might distract hospitals from being 
able to focus on quality. Bradley and colleagues [16] per-
formed in depth interviews at eight hospitals that had a broad 
range of quality performance and hospital characteristics. 
Using qualitative analysis techniques, they identified goal 
setting, administrative support, clinician support, perform-
ance initiatives, use of data, and contextual factors as predic-
tors of quality of care. Among the contextual factors, organi-
zational turbulence, which included turnover of key person-
nel and financial stress, was identified as restraining quality 
improvement. 

 Second, financial stress might affect staffing patterns that 
in turn might have an adverse effect on the ability to provide 
high quality care. Particular attention has been focused on 
nursing, with several studies finding lower rates of in-
hospital complications and mortality associated both with 
overall nursing availability and the quantity of care provided 
by registered nurses [17-20]. 

 Finally, relatively inadequate reimbursement might limit 
the ability to invest in technology. McClellan and Cutler [21] 
investigated the relationship between measures of what they 
term “insurance generosity” and diffusion of the use of coro-
nary angioplasty following myocardial infarction in Medi-
care patients. They found that hospitals were less likely to 
initiate angioplasty programs and angioplasty was less likely 
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to be used in areas where hospital reimbursement rates were 
regulated and where health maintenance organization par-
ticipation was high. Angioplasty was more likely to be per-
formed on Medicare patients in areas with high rates of unin-
sured patients, presumably because hospitals increased vol-
ume of reimbursed procedures to compensate for unreim-
bursed procedures. 

 There are several limitations to our study. First, we 
looked at marginal revenue per heart failure admission and 
not total revenue for heart failure care. We do not see this as 
a significant factor because unlike with elective procedures, 
hospitals have limited ability to increase the number of heart 
failure admissions to compensate for smaller payment per 
admission. 

 Second, there is co-linearity between PPS-based reim-
bursement rate and other hospital factors that might have an 
effect on quality of care. As can be seen in the formula pre-
sented in the Appendix, prospective payment varies system-
atically with teaching hospital status, level of indigent care 
provided, and urban versus non-urban location. We con-
trolled for teaching hospital status and found that both teach-
ing hospital status and DRG-based payment predicted qual-
ity performance independently. Although no single hospital 
characteristic distinguishes hospitals providing a dispropor-
tionate share of indigent care, such hospitals tend to be pub-
lic and not-for-profit. After controlling for ownership, pay-
ment still remained an independent predictor. Because of the 
high degree of correlation between DRG-based payment and 
urban versus non-urban location, we have been unable to 
fully separate geographic from reimbursement factors. We 
also did not address provider level factors affected by impor-
tant structural factors that may have an effect on quality. 
Chief among these is provider specialty. Hospitals able to 
provide advanced cardiac facilities are likely to attract a 
greater number of specialists, who in turn might provide care 
of greater quality [22-24]. 

 Finally, as with any retrospective analysis of observa-
tional data, unmeasured confounders are almost certainly 
present. 

CONCLUSIONS 

 There is a discontinuous relationship between reim-
bursement rates for heart failure inpatient care and indicators 
of quality of care for heart failure, with a decline in quality 
below a threshold in the mid range of reimbursement rates 
and no improvement in quality above the threshold. In the 
case of heart failure, anecdotal evidence suggests that current 
reimbursement patterns may be detrimental to efforts to im-
prove quality [25], because expenditures on quality im-
provements efforts are associated with declines in admission 
rates and therefore in revenue. 

 Our study is not an indictment of the Prospective Pay-
ment System. It does, however, raise the possibility that re-
imbursement under prospective payment might be restruc-
tured in such a way that overall quality of care for the system 
might be improved without a net increase in cost. In the case 
of heart failure, a policy restructuring likely to fit these needs 
is that of “bundled payments” [26], under which hospitals 
and providers are jointly reimbursed for “episodes of care” 
that extend beyond hospital discharge. Clearly, extension of 

our results into other common medical conditions is war-
ranted prior to considering changes in policy. 
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APPENDIX 

 Medicare payment to a hospital under the Inpatient Pro-
spective Payment System for an admission is calculated as 
follows*: 

DRG payment
**

 =[DRG weight] x [1 + IME + DSH] x 

[capital payment + operating payment] 

 DRG weight = Diagnosis-Related Group (DRG) weight. 
This factor is set for each DRG and is based on the average 
resources used to treat Medicare patients with a diagnosis 
within that group. 

 IME = Indirect Medical Education adjustment. This fac-
tor applies only to teaching hospitals and is established for 
the hospital based on the ratio of residents to hospital beds. 
This factor currently provides a 5.5% increase in the IME 
payment for every 10% increase in the resident-to-bed ratio. 

 DSH = Disproportionate SHare adjustment. This factor 
applies to hospitals providing a significant volume of care to 
indigent patients and is based on the levels of Medicaid, So-
cial Security disability Medicare, and state/local funding. 

 Capital payment = SCS x GAF x LUA x COLA 

 SCS = Standardized Capital Share. This is a single factor 
for the entire country and is set annually for the coming year. 

 GAF = Geographic Adjustment Factor. These factors are 
set annually for the coming year. Factors for rural counties 
are set by state and factors for urban areas are set individu-
ally. 

 LUA = Large Urban Add-on. This is a single factor for 
the entire country and is applied only to hospitals in large 
(population greater than one million) urban areas. 

                                                
*See www.cms.hhs.gov/providers/hipps/default.aps 
**In addition to this base DRG payment, individual cases may be eligible for 
extra payment if the case qualifies as an outlier 
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 COLA = Cost Of Living Adjustment. This factor applies 
only to hospitals in Hawaii and Alaska. 

 Operating payment = (SLS x WI) + (SNLS x COLA) 

SLS = Standardized Labor Share. Two levels of this 

factor are established for the country, one for urban ar-

eas and one for non-urban areas. 

WI = Wage Index. These factors are set annually for the 

coming year. Factors for rural counties are set by state 

and factors for urban areas are set individually, and are 

based on average hourly hospital wages in the area in 

question. 

SNLS = Standardized Non-Labor Share. This is a sin-

gle factor for the entire country and is set annually for 

the coming year. 
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