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Abstract

Payers are considering bundled payments for inpatient surgery, combining provider

reimbursements into a single payment for the entire episode. We found that current Medicare

episode payments for certain inpatient procedures varied by 49–130 percent across hospitals

sorted into five payment groups. Intentional differences in payments attributable to such factors as

geography or illness severity explained much of this variation. But after adjustment for these

differences, per episode payments to the highest-cost hospitals were higher than those to the

lowest-cost facilities by up to $2,549 for colectomy and $7,759 for back surgery. Postdischarge

care accounted for a large proportion of the variation in payments, as did discretionary physician

services, which may be driven in turn by variations in surgeons’ practice styles. Our study

suggests that bundled payments could yield sizable savings for payers, although the effect on

individual institutions will vary because hospitals that were relatively expensive for one procedure

were often relatively inexpensive for others. More broadly, our data suggest that many hospitals

have considerable room to improve their cost efficiency for inpatient surgery and should look for

patterns of excess utilization, particularly among surgical specialties, other inpatient specialist

consultations, and various types of postdischarge care.

Surgery represents a large component of national health care spending: More than forty-five

million procedures are performed each year in US hospitals.1 The large variation in
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payments per inpatient surgery episode suggests that there are opportunities for reducing

these costs considerably.2

Toward this end, the Centers for Medicare and Medicaid Services (CMS) is evaluating

bundled payments for inpatient surgery, incorporating into a single payment reimbursements

to hospitals, physicians, and other providers involved in care around a surgical episode.3–5

CMS has already established the Medicare Acute Care Episode demonstration project,

which involves a single payment for both Part A and Part B services for beneficiaries

undergoing a variety of cardiac and orthopedic inpatient procedures.3,6 Private payers have

expressed interest in following suit.7,8

From the perspective of CMS and other payers, bundled payments are intended to improve

care coordination and reduce the use of duplicative or unnecessary services. The payments

are designed to accomplish this goal by creating financial incentives for hospitals and

affiliated providers to keep the costs of surgical and acute care episodes below the lump-sum

payment.3,4,9

The magnitude of the savings will ultimately depend on the procedures and services

included in bundled payments and on decisions about where to set reimbursement rates.

Savings will also hinge on the extent of true variation in current payments.3 Obviously,

extensive variation in current episode payments implies greater potential savings for payers

than would be the case with less variation.

For hospitals and health systems, the implications of bundled payments will also depend on

patterns of variation in payments across procedures and specialties. Hospitals that are

consistently expensive across surgical specialties might face substantial financial risk with

bundled payments. Conversely, hospitals that are low cost for a broad spectrum of inpatient

surgical services could do quite well from a financial perspective.

It is also conceivable, however, that many hospitals fall between these extremes—that is,

they are cost-efficient for some surgical specialties and inefficient for others. In those cases,

bundled payments may actually cancel each other out with respect to the hospital’s financial

bottom line.

In this context, we studied Medicare payments for hospital, physician, and postdischarge

care around episodes of common types of inpatient surgeries. We defined surgical episodes

as beginning on the date of hospital admission for the procedure of interest and ending thirty

days after the hospital discharge date.

We then assessed the degree to which intentional differences in Medicare payments—such

as price differences based on regional wage disparities, cost of living, illness severity, and

the expense of caring for underinsured patients—explained variations in episode

expenditures. Finally, we examined specific types of services that accounted for the

remaining variation in payments around surgical episodes, while also evaluating

relationships between episode payments for surgeries performed in the same hospital.
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Study Data And Methods

Subjects And Databases

This study was based on complete Medicare claims data for a sample of patients undergoing

selected inpatient procedures from January 2005 through November 2007. As described

previously,2 we excluded from our analysis patients enrolled in Medicare managed care

plans (approximately 16 percent of Medicare patients in 2005), patients under age sixty-five

years or over age ninety-nine (approximately 13 percent), and patients not enrolled in both

Parts A and B at the time of their procedures (approximately 4 percent).

We identified patients undergoing surgery from the inpatient Medicare Provider Analysis

and Review file based on the presence of the appropriate procedure codes from the

International Classification of Diseases, Ninth Revision (ICD-9) (specific codes are

available from the authors on request). We linked the records for each of these cases to other

CMS files containing claims potentially relevant to the surgical episode, including the

carrier (that is, the physician), outpatient, home health, skilled nursing facility, long-stay

hospital, and durable medical equipment files.2

The study cohorts included patients undergoing surgery between January 1, 2005, and

November 30, 2007. To ensure that we included complete postoperative payment data, we

excluded patients who had surgery in December 2007. Finally, in an effort to increase the

statistical reliability of our hospital payment estimates, we also excluded cases from

hospitals performing fewer than thirty of the procedures of interest during the study period.

For this study, we identified patients undergoing the following inpatient procedures (referred

to throughout the article as the procedures of interest or the index procedures): hip

replacement, coronary artery bypass grafting, back surgery, and colectomy (the surgical

removal of all or part of the colon). The first two procedures have been selected by CMS for

inclusion in an ongoing demonstration project for bundled payments.6 We added back

surgery and colectomy because these procedures are common in the elderly, very expensive,

and likely to be associated with substantial costs related to use of services both during the

index hospitalization (the first hospitalization in which the primary diagnosis would be

treated by one of the specified procedures) and following hospital discharge.

Calculation Of Medicare Payments

For each patient, we analyzed actual Medicare payments, not submitted charges. As

described in our previous work,2 and in keeping with the approach employed by the

Medicare Payment Advisory Commission, we extracted payment information for all service

types from the date of hospital admission for the index procedure to thirty days after the

hospital discharge date. We sorted the total payment data into four discrete components:

index hospitalization, readmissions, physician services, and care provided after discharge

from the short-term acute care hospital. The latter category includes payments for

rehabilitation hospitals, home health care, skilled nursing facilities, and nursing homes. We

referred to payments for care provided after discharge from the short-term acute care

hospital as payments for postdischarge care.

Miller et al. Page 3

Health Aff (Millwood). Author manuscript; available in PMC 2014 April 29.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



To account for intended differences in Medicare payments—as noted above, these include

differences in compensation based on regional wages—we then “price standardized”

payments using methods described by researchers with the Dartmouth Atlas of

Healthcare,10 which are quite similar to those employed by the Medicare Payment Advisory

Commission.

Statistical Analyses

Our first goal was to describe hospital-level variation in Medicare payments for inpatient

surgery. For each procedure, we ranked hospitals according to total episode payments and

then grouped them into five groups, or quintiles. We reassigned hospital payment quintiles

after price standardization and again after adjusting for both price and differences in

demographics, comorbidity, and illness severity, or case-mix, among patients treated in

different hospitals. To minimize chance variation, we also adjusted all hospital payment

estimates for reliability using the empirical Bayes methods described previously.11 Because

this technique tends to “shrink” hospital payments toward the mean, we used it to produce

conservative estimates of variation in payments across hospitals.

We performed case-mix adjustment using multiple linear regression, accounting for

clustering of patients within hospitals. We adjusted for patients’ age, sex, race, admission

acuity—or how sick patients were, and therefore what the intensity of services delivered was

—and pre-operative length-of-stay. To account for potential differences in procedure mix,

such as two-vessel versus four-vessel coronary artery bypass grafting, our models also

included the primary procedure code. Using codes developed by Anne Elixhauser and

colleagues, we also considered individual comorbidities for inclusion in the risk-adjustment

models.12 To minimize confounding by unmeasured differences in patient illness severity

and their baseline costliness, we adjusted for expenditures occurring in the six months

before surgery.

Finally, we determined hospital-level correlations between price-adjusted and case-mix-

adjusted total payments for each pair of procedures. For hip replacement and coronary artery

bypass grafting, we also determined whether total episode payments for each hospital were

above or below the national average, or mean, for each procedure.

We performed all analyses using the statistical analysis software SAS, version 10, at the 5

percent significance level. The University of Michigan Health Sciences and Behavioral

Sciences Institutional Review Board determined that this study was exempt from its

oversight.

Study Results

The average total episode payment for Medicare beneficiaries undergoing elective hip

replacement, coronary artery bypass grafting, back surgery, or colectomy was $20,807,

$42,194, $26,540, and $26,491, respectively. We observed wide variation in total payments

around surgical episodes for each of the four procedures (Exhibit 1). With back surgery, for

example, hospitals in the highest-cost quintile had total payments that were $22,801 (130

percent) higher than hospitals in the lowest-cost quintile. Similarly, total payments at the
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highest-cost hospitals were 73 percent, 70 percent, and 48 percent higher than at the lowest-

cost hospitals for hip replacement, coronary artery bypass grafting, and colectomy,

respectively. Differences in price per service explained a sizable proportion of variation in

total payments across hospitals. Nonetheless, after price adjustment, there remained

significant differences in total payments at the highest- and lowest-cost hospitals, ranging

from $3,869 (16 percent) for colectomy to $15,828 (82 percent) for back surgery (Exhibit 1).

Patients treated at hospitals in the higher-cost quintiles differed from those at lower-cost

hospitals in several regards. For all four procedures, higher-cost hospitals treated a larger

proportion of black patients and patients with more co-morbidities. These hospitals were

also more likely to admit patients on a nonelective basis, particularly before coronary artery

bypass grafting and colectomy. As a result, they had longer preoperative lengths-of-stay.

Finally, patients treated at hospitals in the higher-cost quintiles had consistently higher

expenditures in the six months before the surgical episode (see the online Appendix for

more details).13

Although price adjustment had larger effects, accounting for differences in case-mix had the

net effect of narrowing variation in total episode payments across hospital quintiles (Exhibit

1). After both price and case-mix were accounted for, however, the total payments at the

highest-cost hospitals remained between $2,549 (for colectomy) and $7,759 (for back

surgery) higher than at the lowest-cost hospitals (Exhibit 1).

Among different components of the price-adjusted and case-mix-adjusted total payments,

postdischarge care accounted for a large proportion of variation in payments for all four

procedures (Exhibit 2). Postdischarge care for hip replacement accounted for a greater share

—85 percent—of the difference in total payments to hospitals in the first and fifth payment

quin-tiles than for any of the other procedures. With coronary artery bypass grafting,

payments for the index hospitalization explained a large share of excess payments at the

highest-cost hospitals, while with colectomy, readmissions were a more important factor

than index hospitalization. Physician services accounted for a smaller, but nontrivial, share

of variation in total payments for each procedure, ranging from 9 percent for hip

replacement to 13 percent for back surgery (Exhibit 2).

For individual hospitals, correlations between payments for different procedures were

generally low, ranging from 0.219 to 0.280 (Exhibit 3). Exhibit 4 shows that 33.3 percent of

hospitals were below the national mean for total episode payments for both hip replacement

and coronary artery bypass grafting, while 28.3 percent of hospitals were above the national

mean for both procedures.

Discussion

Consistent with our previous work,2 we observed that Medicare payments around episodes

of inpatient surgery varied widely across hospitals in the United States. The current study

built on this body of research by examining explicitly how much of this variation in episode

payments is due to intentional differences in Medicare payment rates—based on, as noted

above, such factors as regional wage disparities. We also described the extent to which case-
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mix differences among providers—for example, the high cost to hospitals of caring for very

sick patients—explained this variation. Finally, we identified and examined specific types of

services that accounted for the remaining variation in payments around surgical episodes,

while also assessing the extent to which there was correlation between episode payments

across procedures and specialties.

Intentional differences in Medicare prices accounted for a large share of variation in surgical

episode payments. A much smaller proportion could be explained by case-mix. After these

two factors were accounted for, however, hospitals in the highest-cost quintile still had total

payments that were 10–40 percent—approximately $2,500–7,750, depending on the

procedure—higher per episode than hospitals in the lowest-cost quintile (Exhibit 1). This

unexplained variation was arguably not a consequence of existing Medicare payment policy

and may therefore be unwarranted.

The causes for this unexplained variation are undoubtedly complex. Broadly speaking, it

appears to be driven by differences in the use of potentially discretionary physician services

and—to a larger extent—in postdischarge care. With physician payments, for example,

some services are obligatory—such as those of the operating surgeon and anesthesiologist.

Others, including inpatient consultations by hospitalists, critical care physicians, and

medical specialists, no doubt vary widely across hospitals.14 The use of postdischarge home

health care and rehabilitation facilities for patients undergoing un-complicated procedures is

similarly discretionary and for some procedures—such as hip replacement and back surgery

—explains a considerable amount of overall variation in payments.

It is also important to recognize that population-level market factors may be pivotal

determinants of these discretionary clinical decisions, and the consequent cost variations.

This is particularly true for use of postdischarge care. For example, surgeons working in

markets with long-term acute care hospitals may be more likely to discharge patients earlier

because patients can go to these facilities. Conversely, in regions without long-term acute

care hospitals, patients may stay longer in the short-term hospital before being discharged

with home health care or to a skilled nursing facility. An important next step, therefore, is to

better define the influence of local market factors—including the supply of postacute care

providers—on the discretionary clinical decisions that underlie un- explained cost variations.

We observed only weak correlations between episode payments across procedures and

specialties. Hospitals that were expensive for one procedure were not necessarily expensive

for all surgical services. Thus, it appears that variations in episode payments are specialty-

specific, perhaps driven by differences in quality or practice style. Moreover, the absence of

hospital-level “cost signatures” suggests that variations attributable to practice style are

driven more by the utilization patterns of distinct surgical specialists than by the practices of

hospital-based providers, who care for patients across multiple surgical service lines.

Limitations Of The Study

Because our study was based on administrative data, we cannot exclude the possibility that

some of the variation in episode payments could be attributable to unmeasured differences in

illness severity across hospitals.15 To minimize this risk, we applied numerous restrictions to
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make our procedure cohorts as homogeneous as possible. We adjusted not only for

measurable characteristics of patients at the time of surgery but also for their Medicare

payments in the six months prior to surgery. Patients at high-cost hospitals did have higher

preoperative expenditures, but these differences were smaller than those in total episode

payments. Moreover, it is likely that pre-operative expenditures reflect local practice style

and intensity as much as they reflect illness severity.

These data provide important insights on variations in surgical episode costs and the

relationship between payments across procedures and specialties. They also highlight the

need for additional work in this area. Because cost variations may be influenced by the

clinical context, future studies should evaluate the composition of episode payments for

other conditions, including medical diagnoses as opposed to surgical procedures alone.

Studies examining the relationship between episode payments and patient outcomes are also

essential. Along these lines, our own recent analyses suggest that higher episode costs are

strongly associated with hospital complication rates.16

Finally, more work is needed to understand the value of discretionary physician services and

postdischarge care associated with surgical episodes. For example, a better understanding of

whether patients undergoing uncomplicated total hip replacement benefit from a short stay

in a rehabilitation hospital or a skilled nursing facility would probably prove invaluable to

efforts aimed at improving the efficiency of inpatient surgical care.

Implications For Payment Bundling

These considerations notwithstanding, results from this study have immediate implications

for CMS and large private payers as they consider implementing bundled payments around

episodes of inpatient surgery. Our findings suggesting the existence of wide variation in

payments imply opportunities for substantial savings for CMS and other payers. This is

particularly true if—after intentional differences in payment rates and disparities in case-mix

are accounted for—bundled payment rates are set below the current national mean.

Importantly, however, the potential savings will depend strongly on the procedures and

services selected for bundled payment programs.

In its Acute Care Episode demonstration project involving cardiac surgery and joint

replacement, CMS is bundling only payments for hospital and inpatient physician

services.6,9 Because our findings indicate that outlays for postdischarge care constitute a

large and highly variable fraction of total episode payments, it can be argued that strong

incentives exist for CMS to expand or refine its bundled payment policies to include

spending for home health, rehabilitative, and skilled nursing services provided after hospital

discharge. In fact, the national Medicare bundling pilot authorized by the Affordable Care

Act of 2010 includes a single payment for both the hospitalization and subsequent postacute

care services.9 This modification could strengthen the impact of this policy on the cost-

efficiency of surgical episodes.

Our findings suggest that bundled payment programs may have mixed effects on providers.

For instance, among the majority of hospitals that are currently low cost for one or more of

the services potentially covered by payment bundling, the proposed lump-sum payments
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may equal or exceed current fee-for-service reimbursements. In many cases, therefore,

bundled payments could prove to be a financial “wash” for hospitals, with institutions

getting higher payments for some services and lower payments for others. This scenario

implies that the incentives may be weak for providers to focus on continued improvements

in care coordination and efficiency. At the same time, however, our data suggest that nearly

30 percent of hospitals will be expensive—that is, receiving above the national mean

payment—for multiple common procedures. These institutions will have very strong

incentives to reduce costs under bundled payment programs aimed at multiple surgical

services.

More broadly, our data suggest that many hospitals have considerable room for improving

their cost efficiency for inpatient surgery. As a first step toward achieving this goal, hospital

leaders should look for patterns of excess utilization across disciplines, perhaps including in-

patient specialist consultations and various types of postdischarge care. Because cost

efficiency is only weakly correlated across procedures, however, hospitals and health

systems will also have to examine patterns of care unique to individual specialties. The CMS

demonstration project and the bundling pilot authorized by the Affordable Care Act should

serve as signals to hospitals that they need to improve their cost efficiency and reduce

variation that leads to excess utilization across procedures.
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Exhibit 4.
Relationship Between Total Episode Payments For Coronary Artery Bypass Grafting And Hip Replacement Among Medicare

Beneficiaries

SOURCE Authors’ analysis of 2005–07 national Medicare claims data. NOTES Each square represents a unique hospital. The

mean total Medicare payment for episodes of hip replacement was $20,807; for coronary artery bypass grafting, it was $42,194.

The quadrants indicate hospitals above or below the national mean payment for each procedure, with 28.3 percent of hospitals

being above the national mean for both procedures, 33.3 percent being below the mean for both procedures, 18.8 percent being

below the mean for hip replacement but above the mean for coronary artery bypass grafting, and 19.6 percent being below the

mean for coronary artery bypass grafting but above the mean for hip replacement. CABG is coronary artery bypass grafting.
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Exhibit 2

Average Medicare Payments For Different Components Of Care Around Surgical Episodes, By Procedure,

2005–07

Total payments, by hospital quintile ($)

Component 1 (lowest cost) 5 (highest cost)
Difference between quintiles 1

and 5 ($)
Percent of total difference
attributed to cost category

Hip replacement

Index hospitalization 11,306 11,265 −41 −0.6

Readmissions 582 1,052 470 6.8

Physician services 2,056 2,651 595 8.6

Postdischarge care 3,840 9,725 5,885 85.2

Total episode 17,784 24,693 6,909 100.0

Coronary artery bypass grafting

Index hospitalization 29,749 33,139 3,390 45.6

Readmissions 1,810 2,715 905 12.2

Physician services 4,762 5,571 808 10.9

Postdischarge care 2,833 5,165 2,332 31.4

Total episode 39,154 46,590 7,435 100.0

Back surgery

Index hospitalization 15,535 18,464 2,929 37.8

Readmissions 891 1,569 679 8.7

Physician services 4,085 5,081 996 12.8

Postdischarge care 2,738 5,894 3,156 40.7

Total episode 23,249 31,009 7,759 100.0

Colectomy

Index hospitalization 18,847 19,130 283 11.1

Readmissions 988 1,893 905 35.5

Physician services 3,430 3,669 239 9.4

Postdischarge care 2,107 3,230 1,122 44.0

Total episode 25,372 27,922 2,549 100.0

SOURCE Authors’ analysis of 2005–07 national Medicare claims data. NOTES Payments are adjusted for price and case-mix. “Index
hospitalization” is the first hospitalization in which the primary diagnosis would be treated by one of the specified procedures. Percentages might
not sum to 100 because of rounding.
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Exhibit 3

Hospital-Level Correlations Between Total Episode Payments For Four Common Inpatient Procedures, 2005–

07

Hip replacement Coronary artery bypass grafting Back surgery

Coronary artery bypass grafting 0.260 — —

Back surgery 0.263 0.280 —

Colectomy 0.242 0.249 0.219

SOURCE Authors’ analysis of 2005–07 national Medicare claims data.
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