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“Knowing is not enough; we must apply. 
Willing is not enough; we must do.” 

—Goethe

Advising the Nation. Improving Health.
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Foreword

Medicare’s current cost trajectory is unsustainable. However, cut-
ting expenditures through indiscriminate payment or benefit re-
ductions would tend to shift costs to overburdened beneficiaries 

or diminish access to and quality of care. The only sensible way to restrain 
costs is to enhance the value of the health care system, thus extracting more 
benefit from the dollars spent. Public officials and policy makers long have 
searched for a simple way to accomplish this task and recently proposed an 
approach based on the long-standing phenomenon of geographic variation 
in Medicare spending and quality. The underlying premise is that certain 
regions of the United States spend less per Medicare beneficiary because 
they are more efficient providers of health care. If only researchers were 
able to determine what these high-value regions do that low-value ones do 
not, the theory goes, the core goal of the U.S. health care system (simultane-
ous achievement of high performance and affordability) could be achieved. 

The Institute of Medicine’s Committee on Geographic Variation in 
Health Care Spending and Promotion of High-Value Care explored a 
wealth of public (Medicare and Medicaid) and private (commercial insurer) 
data to understand better the extent and sources of geographic variation 
in spending and quality for Medicare and for the U.S. health care system 
as a whole. The data informing the committee’s work may be accessed at 
www.iom.edu/geovariationmaterials. The analyses of these data exposed 
a number of new questions, as well as answers. Do existing measures of 
health status account sufficiently for differences in disease burden among 
regions? How does one adequately measure market competition, let alone 
patient preferences and provider discretion? Do the geographic regions 
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studied represent the health care markets where most health care spending 
occurs for respective regional populations? 

In its critical and comprehensive assessment, the committee uncovered 
layers of complexity: Variation exists not only across previously defined 
geographies, but also among hospital service areas within them, across 
health service sectors and clinical condition categories, and for individual 
providers. There is no clear pattern suggesting that certain regions or 
providers uniformly deliver higher-value care than others. This conclusion 
implies that sound solutions for achieving high-value care should be derived 
from, and targeted to, the loci of health care decisions, including hospitals, 
single- and multispecialty physician groups, health care organizations, and 
individual practitioners and patients. The Center for Medicare and Med-
icaid Innovation is mandated by the Patient Protection and Affordable 
Care Act to support innovative payment and organizational models that 
target a variety of health care decision makers. Fulfilling this mandate is 
one way the United States can test and evaluate different payment reform 
models to identify those that influence decisions about care delivery most 
constructively. 

I would like to thank the committee and staff who undertook this 
formidable assessment and produced a straightforward and concise report 
that illuminates the relationship between variation in health care spending 
and the promotion of high-value care. 

Harvey V. Fineberg
President, Institute of Medicine
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Preface

Variation in medical practice has undoubtedly existed for centuries. 
The modern era of interest in geographic variation in health care 
began with a 1938 publication by Sir Alison Glover, which reported 

that tonsillectomies were performed at widely varying rates across different 
locations in England. This report, and others that followed, revealed not 
only that physicians varied in how they treated apparently similar patients, 
but also that their patterns of treatment clustered geographically. This 
variation is now known to be a feature of almost every country’s health care 
system. In the United States, the efforts of a dedicated group of researchers 
at Dartmouth Medical School have raised awareness of the phenomenon 
of geographic variation in health care among professionals, government of-
ficials and legislators, and the public. The Dartmouth researchers began by 
defining market areas within the United States and examining variation in 
practice across those areas using data from the original Medicare program. 
For many years they have published the Dartmouth Atlas of Health Care, 
documenting in great and colorful detail the large variation in both spend-
ing and service utilization exhibited by these market areas.

This variation attracted additional attention from members of Congress 
after Medicare Part C, now known as Medicare Advantage, was established 
in the 1980s. Because payment to the health plans that participated in 
Part C was based on spending for traditional Medicare in the beneficiary’s 
county of residence, and because that spending varied, payments to Part C 
health plans varied widely across areas. This variation in turn led to more 
generous supplementary benefits, lower cost sharing, and lower premiums 
in the high-spending areas. Members of Congress from the lower-spending 
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areas began to question why their constituents did not receive the same 
benefits as residents of the high-spending areas, and they asked how per-
beneficiary expenditures could vary so greatly in a federal program that was 
ostensibly uniform throughout the nation. 

These observations and questions led to proposals for creating a value 
index to reallocate Medicare spending. A value index would adjust Medi-
care reimbursement in an area according to the area’s value of services, re-
warding areas that provided high-quality services at relatively low cost. The 
committee that produced this report was asked to address the desirability 
of such an index, and it did so in an interim report issued in March 2013.

Because the committee was charged with an ambitious set of goals that 
went well beyond consideration of a value index, it conducted a broad 
inquiry into geographic variation. First, it looked at spending in Medicare 
Parts C and D by area, not just the spending in the traditional Medicare 
program that has been exhibited in the Dartmouth Atlas. The proportion of 
Medicare beneficiaries in an area enrolled in Part C varies widely across the 
country; to the degree that beneficiaries in Part C have different health risks 
from those in the original Medicare program, including them could yield a 
different picture of total Medicare spending. The same is true of Medicare 
Part D. Although dollar spending under Part D is considerably smaller than 
that under Parts A and B, it does not exhibit the same geographic patterns.

Second, because Medicare accounts for only a minority of health care 
spending in an area, the committee tried to estimate the total spending in 
an area by all payers. Hospitals, physicians, and other health care providers 
treat both Medicare and non-Medicare patients, so their economic condi-
tions and the incentives they face are influenced by commercial insurers and 
other payers, not Medicare alone. A hospital’s nursing staff, for example, 
treats all the hospital’s patients, not just its Medicare patients, and in con-
sidering the quantity and quality of nursing staff to hire, the hospital will 
take account of its revenue from all payers. This is obviously the case for 
its capital spending as well. Moreover, Medicare beneficiaries use a different 
mix of services from those used by the nonelderly population, which could 
result in a different spending pattern.

Estimates of total spending are necessarily limited by the data available. 
Although the Medical Expenditure Panel Survey obtains data on spending 
by all payers, it is not large enough to provide reliable estimates of such 
spending for each market, nor is that its intent. There is no data source 
for commercial claims or Medicaid comparable to the large database of 
Medicare health care claims that can be used to quantify spending at the 
market level. The committee was able, however, to contract for analyses of 
two very large commercial databases. Although neither of these databases 
is a random sample of all Americans with commercial insurance, the results 
of these two analyses are largely, though not entirely, consistent, giving the 
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committee confidence that it could draw reasonable inferences about com-
mercial spending in each area. The committee’s estimates for Medicaid and 
the uninsured are even less precise than those for the commercially insured, 
but the committee believes it has done the best job possible with existing 
data to quantify the variation in total spending across geographic areas.

Unusual for an Institute of Medicine committee, this committee had 
a substantial research budget with which to conduct original empirical 
analyses. But the ability to direct the data collection and analyses that this 
budget enabled was only one reason that it was a pleasure for us to chair 
this endeavor. The committee itself was outstanding and worked together 
harmoniously to assess, analyze, and draw conclusions from the vast array 
of numbers that the subcontractors commissioned to conduct these analyses 
produced at the committee’s request. We also wish to thank the staff who 
worked long hours to coordinate the activities of the many subcontractors 
and to translate the committee’s deliberations into prose, as well as the sub-
contractors, whose results deeply informed the thinking that is documented 
in this report.

Joseph P. Newhouse, Chair
Alan M. Garber, Vice-Chair

Committee on Geographic Variation in Health 
Care Spending and Promotion of High-Value Care
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Abstract

For more than three decades, experts at the Dartmouth Institute for 
Health Policy and Clinical Practice have documented that Medicare 
spending varies greatly across geographic regions, and that higher ex-

penditures do not correspond to better health care outcomes. This seminal 
body of work raised the possibility that some regions of the country may 
be more efficient than others at providing high-quality health care services. 
Seeking strategies for reducing Medicare costs, some wonder whether cut-
ting payment rates to high-cost areas would save money without adversely 
affecting health care quality for Medicare beneficiaries. This Institute of 
Medicine study was undertaken to independently evaluate geographic vari-
ation in health care spending levels and growth among Medicare, Medicaid, 
privately insured, and uninsured populations in the United States; to make 
recommendations for changes in Medicare payment systems under the Pa-
tient Protection and Affordable Care Act (ACA); and to address whether 
Medicare payments for physicians and hospitals should be adjusted by a 
value index that is based on geographic area performance. 

This report presents findings from commissioned analyses of tradi-
tional, fee-for-service Medicare (and to a lesser extent Medicare Advantage, 
or Part C) and commercial insurance. Because of methodological challenges 
and data limitations, it does not include separate analyses of variation in 
the Medicaid and uninsured populations, although estimates of spending by 
these two groups are included in the study committee’s area-wide estimates 
of total health care spending. The commissioned analyses and the commit-
tee’s research and deliberations led to the following conclusions:
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· Geographic variation in spending and utilization is real, and not an 
artifact reflecting random noise; it persists across geographic units 
and health care services and over time.

· Variation in spending in the commercial insurance market is due 
mainly to differences in price markups by providers rather than to 
differences in the utilization of health care services.

· After accounting for differences in the age, sex, and health status 
of beneficiaries, geographic variation in spending in both Medicare 
and commercial insurance is not further explained by other benefi-
ciary demographic factors, insurance plan factors, or market-level 
characteristics. In fact, after controlling for all factors measurable 
within the data used for this analysis, a large amount of variation 
remains unexplained.

· Total spending per Medicare beneficiary and per person with com-
mercial insurance is little correlated across hospital referral regions 
(HRRs); utilization of services between the two populations, how-
ever, is much more correlated across HRRs.

· Health care decision making generally occurs at the level of the 
individual practitioner or organization (e.g., hospital or physician 
group), not at the level of a geographic region. Therefore, a geo-
graphically based value index is unlikely to promote more efficient 
behaviors among individual providers and thus is unlikely to im-
prove the overall value of health care.

· Substantial variation in spending and utilization remains as units of 
analysis get progressively smaller (hospital referral region, hospital 
service area, hospital, practice, and individual provider).

· HRR-level quality is not consistently related to spending or uti-
lization among either Medicare beneficiaries or the commercially 
insured.

The committee’s first recommendation reflects research and data limita-
tions encountered during the course of this study:

RECOMMENDATION 1: Congress should encourage the Centers 
for Medicare & Medicaid Services (CMS), and provide the necessary 
resources, to make accessing Medicare and Medicaid data easier for 
research purposes. CMS should collaborate with private insurers to 
collect, integrate, and analyze standardized data on spending, as well 
as clinical and behavioral health outcomes, to enable more extensive 
comparisons of payments and quality and evaluation of value-based 
payment models across payers.
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The committee’s remaining recommendations are based on the con-
clusions presented above and the committee’s analysis of payment and 
organizational reforms that would promote the delivery of high-value care 
while taking account of the ACA and related changes already under way:

RECOMMENDATION 2: Congress should not adopt a geographi-
cally based value index for Medicare. Because geographic units are not 
where most health care decisions are made, a geographic value index 
would be a poorly targeted mechanism for encouraging value improve-
ment. Adjusting payments geographically, based on any aggregate or 
composite measure of spending or quality, would unfairly reward low-
value providers in high-value regions and punish high-value providers 
in low-value regions.

RECOMMENDATION 3: To improve value, the Centers for Medi-
care & Medicaid Services (CMS) should continue to test payment 
reforms that incentivize the clinical and financial integration of health 
care delivery systems and thereby encourage their (1) coordination 
of care among individual providers, (2) real-time sharing of data and 
tracking of service use and health outcomes, (3) receipt and distribu-
tion of provider payments, and (4) assumption of some or all of the 
risk of managing the care continuum for their populations. Further, 
CMS should pilot programs that allow beneficiaries to share in the 
savings due to higher-value care.

RECOMMENDATION 4: During the transition to new payment 
models, the Centers for Medicare & Medicaid Services (CMS) should 
conduct ongoing evaluations of the impact on value of the reforms 
included in Recommendation 3 by measuring Medicare spending and 
beneficiaries’ clinical health outcomes. CMS should use the results of 
these evaluations to iteratively improve these payment models. CMS 
should also monitor how these reforms impact Medicare beneficiaries’ 
access to medical care. 

RECOMMENDATION 5: If evaluations of specific payment reforms 
demonstrate increased value, Congress should give the Centers for 
Medicare & Medicaid Services the flexibility to accelerate the transition 
from traditional Medicare to new payment models.
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Summary

For more than three decades, experts at the Dartmouth Institute for 
Health Policy and Clinical Practice have documented significant varia-
tion in Medicare spending across geographic regions apparently unre-

lated to health care outcomes achieved. From this seminal body of work, an 
idea emerged that certain regions of the country may be uniformly more ef-
ficient than others at providing high-quality health care services. Moreover, 
many argue that Medicare’s traditional fee-for-service reimbursement sys-
tem is a major driver of both variation and waste in health care because it 
rewards providers based on the volume and intensity rather than the value 
of services delivered. Seeking strategies for reducing Medicare costs, some 
wonder whether cutting payment rates to high-cost areas would save money 
without adversely affecting health care quality for Medicare beneficiaries. 

Other health care policy experts counter that supporters of the above 
policy proposal conflate the issue of improving value with that of reducing 
geographic variation. Some variation in health care spending is to be ex-
pected in an efficient health care system, reflecting “acceptable”—meaning 
driven by genuine health needs—differences in consumption of health care 
services by individual patients. Reducing geographic variation is desirable 
only to the extent that measured variation represents inefficiencies in the 
health care system. Further, the literature on geographic variation tradition-
ally has focused on spending and utilization in fee-for-service Medicare. 
Little attention has been paid to Medicaid, the commercial health care sec-
tor, Medicare Advantage (also known as Part C), or the uninsured. Spend-
ing and utilization patterns in traditional Medicare should not be assumed 
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to be representative of other populations or of total health care spending 
and utilization in the United States. 

Still other health care policy experts argue that regionally based pay-
ments are inherently unfair and would fail to create market incentives 
necessary to promote high-value, patient-centered care. Furthermore, there 
may not exist a natural geographic unit to use in analyses of area varia-
tion, since inter-area variation remains substantial even when the areas are 
defined as smaller and smaller geographic units. In other words, intra-area 
variation can be large, and even larger than variation across areas. Finally, 
provider payments based on regional area performance would reward inef-
ficient providers in low-cost regions and punish more efficient providers in 
high-cost regions.

STUDY CHARGE

In 2009, following negotiations related to passage of the Patient Protec-
tion and Affordable Care Act (ACA), a group of members of the U.S. House 
of Representatives known as the Quality Care Coalition asked Secretary of 
the Department of Health and Human Services (HHS) Kathleen Sebelius 
to sponsor two Institute of Medicine (IOM) studies focused on geographic 
payments under Medicare, independent of final health care reform legisla-
tion. The first study evaluated the accuracy of Medicare’s geographic ad-
justment factors, which alter physician and hospital payment rates based on 
specific, geographically based input prices. The IOM released two related 
reports—Geographic Adjustment in Medicare Payment—Phase 1: Improv-
ing Accuracy and Geographic Adjustment in Medicare Payment—Phase 
II: Implications for Access, Quality, and Efficiency—in 2011 and 2012, 
respectively.

For the second study, documented in the present report, the Centers for 
Medicare & Medicaid Services (CMS) contracted with the IOM to conduct 
a 3-year consensus study under the guidance of a 19-member committee, fo-
cused on better understanding the relevance of geographic variation to pay-
ment policies designed to promote value across the U.S. health care system. 
The committee members included experts in health economics, statistics, 
health care financing, value-based health care purchasing, health services 
research, health law, and health disparities. The committee’s statement of 
task draws on language in earlier federal health care reform legislation1,2 
and includes the following three tasks: 

1 Preservation of Access to Care for Medicare Beneficiaries and Pension Relief Act of 2010, 
Public Law 111-192, 111th Cong., 2nd sess. (June 25, 2010).

2 The Affordable Health Care for America Act, H.R. 3962, 111th Cong., 1st sess. (October 
29, 2009).
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1. to independently evaluate geographic variation in health care 
spending levels and growth among Medicare, Medicaid, privately 
insured, and uninsured populations in the United States; 

2. to make recommendations for changes in Medicare Part A, B, and 
C payments, considering findings from task 1, as well as changes 
to Medicare payment systems under the ACA; and

3. to address whether Medicare payments for physicians and hospitals 
should incorporate a value index that would modify the payments 
based on geographic area performance. 

RESEARCH FRAMEWORK

To respond to its statement of task, the committee identified two basic 
questions:

1. What is known about geographic variation in health care spending, 
utilization, and quality? 

2. Should geographically based measures of value be used to adjust 
Medicare fee-for-service hospital and provider reimbursement rates 
in a geographic region? 

To help answer these questions and complement its review of the exist-
ing literature, the committee commissioned an extensive body of original 
empirical analyses of public and commercial databases and four papers 
from subject-matter experts, and held two public workshops. The empirical 
analyses were focused on describing and accounting for geographic varia-
tion in health care spending, utilization, and quality for the overall popu-
lation, as well as for populations with specific diseases or conditions. The 
following seven subcontractors supported the committee’s analytic work: 
Acumen, LLC; Dartmouth Institute of Health Policy and Clinical Practice; 
Harvard University; The Lewin Group; Precision Health Economics, LLC 
(PHE); RAND; and the University of Pittsburgh. 

In accordance with its statement of task, the committee examined varia-
tion within “areas of different sizes” to determine how different levels of 
geographic aggregation affect variation. Consistent with prior literature, 
this study evaluates variation at the level of three area units of measure-
ment: hospital service areas (HSAs), hospital referral regions (HRRs), and 
metropolitan core-based statistical areas (CBSAs, also known as metropoli-
tan statistical areas [MSAs]). Box S-1 defines these units. 
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EMPIRICAL ANALYSIS OF GEOGRAPHIC VARIATION

The subcontractors conducted a series of regression and correlation 
analyses to quantify geographic variation in spending, utilization, and 
quality across various populations, payers, and geographic units; evaluate 
known (and measurable) factors that account for variation; and identify the 
types of health care services with disproportionately high rates of variation 
that drive total variation. Specifically, the analyses examined the roles of 
such factors as patient health status and demographic characteristics, health 
plan, and price and market factors in accounting for geographic variation. 

This report presents the committee’s findings based primarily on the 
commissioned analyses of traditional, fee-for-service Medicare (and to a 

BOX S-1 
Definitions of Geographic Units 

Frequently Used in Health Services Research

·  Hospital service areas (HSAs)—Created by Dartmouth and defined by 
assigning to an HSA the zip codes from which a hospital or several 
hospitals draw the greatest proportion of their Medicare patients. 
There are 3,426 HSAs.

·  Hospital referral regions (HRRs)—Created by Dartmouth to repre-
sent regional health care markets for tertiary (complex) medical care. 
Dartmouth defined 306 HRRs by assigning HSAs to regions where 
the greatest proportion of major cardiovascular procedures were per-
formed, “with minor modifications to achieve geographic contiguity, 
a minimum total population size of 120,000, and a high localization 
index.”

·  Metropolitan statistical areas (MSAs, or metropolitan core-based sta-
tistical areas [CBSAs])—Created by the Office of Management and 
Budget using counties. Each of 388 MSAs includes one or more coun-
ties with one core urban area of 50,000 individuals or more, as well 
as “adjacent counties exhibiting a high degree of social and economic 
integration” (as measured by such factors as commuting patterns) 
with an urban core. Areas that do not qualify as MSAs are often clas-
sified as “outside” MSAs or non-MSAs. The Centers for Medicare & 
Medicaid Services (CMS) adjusts hospital payments according to a 
hospital wage index calculated for MSAs and non-MSAs.* 

*CBSAs are geographic entities that the Office of Management and Budget 
implemented in 2003. The committee’s commissioned analyses used MSAs (a sub-
component of CBSAs also referred to as metropolitan CBSAs), as well as non-MSA 
“rest of state” regions. For simplicity, and in accordance with expert practice in this 
area, the committee uses the term “metropolitan CBSA” throughout this report.
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lesser extent Medicare Advantage, or Part C) and commercial insurance. It 
does not include separate analyses of variation in the Medicaid and unin-
sured populations, although estimates of spending by these two groups are 
included in the committee’s area-wide estimates of total health care spend-
ing (see the related discussion in Chapter 2). 

CONCLUSIONS

Conclusion 2.1.3 Geographic variation in spending and utilization is 
real, and not an artifact reflecting random noise. The committee’s em-
pirical analyses of Medicare and commercial data confirm the robust 
presence of variation, which persists across geographic units and health 
care services and over time.

Prior research by Dartmouth researchers and by the Medicare Payment 
Advisory Commission (MedPAC) found that unadjusted Medicare spend-
ing per beneficiary is 50-55 percent higher in regions in the highest quintile 
of spending relative to those in the lowest quintile, while Medicare service 
utilization is approximately 30 percent greater in the highest quintile than 
in the lowest. These findings are corroborated by the committee’s commis-
sioned analyses, which show that without adjustment for any differences 
among regions, the HRR in the 90th percentile of spending spent 42 per-
cent more per Medicare beneficiary each month than the HRR in the 10th 
percentile. Analyses of commercial insurance data confirm the presence of 
similar spending variation (a 36-42 percent difference between the 90th 
and 10th percentiles of HRR-level spending) for all geographic units (HSA, 
HRR, and metropolitan CBSA), with greater variation at the smaller, HSA 
level. A separate analysis of Medicare Advantage (Medicare Part C), as well 
as an estimate of total health care spending in the United States, likewise 
found remarkable regional differences between the highest- and lowest-
spending quintiles at the HRR level, with 90th/10th percentile ratios of 
1.36 and 1.50, respectively.

Variation can be found at all geographic levels. Medicare spending, 
however, adjusted for regional differences in age, sex, and health status, is 
correlated only weakly with spending among the privately insured popula-
tion (correlations of 0.08-0.11) at the HRR level. In other words, areas 
that are high spenders in Medicare are not necessarily high spenders in the 
commercial market and vice versa.

All of the subcontractors examined variation in the utilization of 
pre scription drugs; imaging procedures; and inpatient, outpatient, and 

3 The committee’s conclusions are numbered according to the chapter of the main text in 
which they appear.
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emergency department care. The Acumen Medicare analysis additionally 
evaluated variation in post-acute care services. The ratios of the 90th/10th 
percentiles of risk-adjusted utilization (measured as counts) point to the 
presence of regional variation across a number and variety of health care 
services within the Medicare and commercial payer populations.

The committee determined geographic variation to be a true signal 
rather than a result of random noise, as regional differences in health care 
spending and utilization persist over time. The subcontractor analyses 
demonstrate that growth rates of Medicare spending and utilization are 
consistent over time for high- and low-cost regions in the country. In other 
words, regions that were high- (or low-) cost in 1992 remained high- (or 
low-) cost in 2010. Further, area-level Medicare and commercial spending 
and utilization are highly correlated from one year to the next between 
1992 and 2010, suggesting that geographic variation arises from systematic 
differences rather than randomness. 

Conclusion 2.2. Variation in spending in the commercial insurance 
market is due mainly to differences in price markups by providers 
rather than to differences in the utilization of health care services.

Variation in health care spending reflects variation in both price and 
utilization (quantity of services). “Price” is the amount paid by insurers and 
beneficiaries to a provider per unit of health care services. Whereas CMS 
traditionally sets a uniform national base price, adjusting for the differences 
in input prices across geographic areas and for certain other factors, com-
mercial prices are set through negotiations between providers and payers. 
Because negotiating power (on both sides) varies across areas, the variation 
in prices received by providers is substantially larger in the commercial sec-
tor than in Medicare. 

Analyses conducted for this study support the results in the existing 
literature, which indicate that adjusting for regional differences in input 
prices has little effect on observed variation in Medicare spending. In the 
commercial market, however, regional differences in prices paid by insurers 
to providers, rather than utilization of health care, influence much of the 
overall regional variation in spending. Harvard’s analysis of commercial 
MarketScan data disaggregated unit price into its subcomponents and 
examined variation in input prices and markups (defined as the difference 
between input and transaction “output” prices). Harvard reports that 70 
percent of variation in total commercial spending is attributable to price 
markups, most likely reflecting the varying market power of providers 
across HRRs. Although utilization of various services, particularly rates 
of inpatient admissions and emergency department visits, does contribute 
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to regional differences in spending, it has a notably smaller influence than 
price markups (see the related discussion in Chapter 2). 

Conclusion 2.3. The committee’s empirical analysis revealed that after 
accounting for differences in age, sex, and health status, geographic 
variation is not further explained by other beneficiary demographic 
factors, insurance plan factors, or market-level characteristics. In fact, 
after controlling for all factors measurable within the data used for this 
analysis, a large amount of variation remains unexplained.

A number of factors contribute to geographic variation, and while 
many of these factors traditionally have been classified as “acceptable” or 
“unacceptable,” some sources of variation are ambiguous and do not fall 
neatly into either category. The committee’s analyses generally adjusted for 
acceptable variation, which results from factors beyond the control of the 
health care system in a region. To quantify these effects, the subcontractors 
conducted multiple regression analyses, adjusting for various “clusters” 
or groups of predictors. The results indicate that adjusting for age and 
sex (Cluster 1) has a negligible effect on geographic variation in Medicare 
spending. Beneficiary health status (Cluster 2), when measured using di-
agnoses recorded on claims, substantially reduces variation between high- 
and low-spending regions across both the Medicare and commercial payer 
sectors. This reduction in unexplained geographic variation is illustrated 
in Figure S-1. As indicated by the narrowed distribution of the 90th/10th 
percentile ratios (1.44 to 1.23) in the lower histogram, a greater number of 
HRRs (weighted by beneficiary months) fall in the middle range of Medi-
care spending after adjustment for age, sex, and health status.

As discussed in Chapter 2, other demographic factors, such as race, 
income, insurance and employer characteristics, and market factors, have a 
trivial effect on reducing variation once beneficiary health status is included 
in the model. Even after adjusting for all predictors measurable within 
the data used for this study and supported by the literature, a substantial 
amount of variation remains unexplained. PHE’s analysis of variation in 
total, input-price-adjusted health care spending attributable to known pre-
dictors reveals a pattern similar to that of Medicare- and commercial-only 
spending.

The subcontractors’ analyses do not distinguish between “acceptable” 
and “unacceptable” sources of variation. The residual unexplained varia-
tion unaccounted for here may have a causal connection with unobserv-
able factors such as patient preferences, unmeasured regional differences 
in health status, market characteristics, or discretionary provision of inef-
ficient care. However, the robust presence of variation, even with adjust-
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FIGURE S-1 Number of Medicare beneficiaries in hospital referral regions (HRRs) in 22 
categories of monthly per capita spending, with input-price adjustment alone (2a—
top) and with input-price adjustment plus adjustment for age, sex, and health status 
(2b—bottom).
NOTE: Medicare spending in both 2a and 2b have been adjusted for regional difference in input price. PMPM 
= per patient per month.

SOURCE: Developed by the committee and IOM staff based on data from Acumen Medicare analysis.
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ment for more and more “acceptable” factors, creates a presumption that 
inefficiency may be one of the potential causes of variation.

Conclusion 2.4. Variation in total Medicare spending across geographic 
areas is driven largely by variation in the utilization of post-acute care 
services, and to a lesser extent by variation in the utilization of acute 
care services. 

To determine the extent to which variation in particular health care 
services contributes to total variation in Medicare spending, the commit-
tee disaggregated price-standardized, risk-adjusted Medicare spending into 
seven types of services: (1) acute (inpatient) care, (2) post-acute care, (3) 
prescription drugs, (4) diagnostics, (5) procedures, (6) emergency depart-
ment visits, and (7) other. The subcontractors’ analyses suggest that utili-
zation of post-acute care services is a key driver of HRR-level variation in 
Medicare spending, with most of the remaining variation stemming from 
the use of acute (inpatient) care services. 

As Table S-1 indicates, if there were no variation in post-acute care 
spending, the variation in total Medicare spending across HRRs would fall 

TABLE S-1
Proportion of Variance Attributable to Each Medicare Service Category

 NOTE: Total Medicare spending and each component are input-price- and risk-adjusted using a diagnostic-
based measure of risk (CMS—hierarchical condition categories [HCCs]). Each row shows the reduction in 
variance from eliminating only the variation in that service, with the exception of the acute and post-acute 
care rows. 

* The individual reductions sum to more than 100 percent because of covariance terms. 

 SOURCE: Committee analysis of Medicare data.

Adjusted Total Medicare Spending
Remaining  
Variance

Reduction in  
Variance (%)*

Variation in Total Medicare Spending 6,974 —

If No Variation in Post-Acute Care Only 1,864 73

If No Variation in Acute Care Only 5,085 27

If No Variation in Either Post-Acute or Acute 780 89

If No Variation in Prescription Drugs 6,374 9

If No Variation in Diagnostic Tests 5,986 14

If No Variation in Procedures 6,020 14

If No Variation in Emergency Department  
Visits/Ambulance Use 6,972 0

If No Variation in Other 6,882 1
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by 73 percent. If there were no variation in acute care spending, but the 
variation in post-acute care spending were unchanged, the variation in total 
spending would fall by 27 percent. Finally, if there were no variation in 
either acute or post-acute care spending, variation in total spending would 
fall by 89 percent. Thus, the remaining services shown (e.g., diagnostic, 
which includes outpatient physician services; emergency room/ambulance 
service; prescription drugs) play only a small role in variation in Medicare 
spending. 

Research and Data Limitations

The committee’s commissioned analyses evaluated quality of care us-
ing individual measures and the following nationally established composite 
quality indicators: a Prevention Quality Indicator (PQI), which measures 
the quality of ambulatory care; an Inpatient Quality Composite Indicator 
(IQI), which measures quality in an inpatient hospital setting; a Patient 
Safety Indicator (PSI), which measures the quality of inpatient care as it 
relates to preventable complications; and a Pediatric Quality Indicator 
(PDI), which reflects the quality of care among the pediatric population. 
Although these national quality indicators represent the “current state of 
the art in assessing the health care system as a whole,” performance mea-
sures based on administrative data have a number of limitations. Because 
of these limitations in measurement of quality composites and underlying 
data, this report does not quantify the amount of geographic variation in 
health care quality as it does for spending and utilization. 

 As noted earlier, a number of methodological challenges and a lack 
of data precluded thorough analyses of geographic variation among the 
Medicaid and uninsured populations. Although CMS has in recent years 
attempted to improve and simplify the process of obtaining historical data, 
significant operational, procedural, and financial barriers remain. Congress 
could help remove these barriers by supporting CMS’s efforts to expand the 
availability of Medicare and Medicaid data for research purposes. It would 
be particularly valuable if CMS were to release the previously unavailable 
or limited Medicare Part C and D databases that it maintains.

More research on health care outcomes and quality is needed, par-
ticularly in commercially insured populations. Many nationally established 
composite measures of quality are designed to measure process and out-
comes in the Medicare population and are not necessarily applicable to 
privately insured beneficiaries. Further research is needed in this area, and 
this work would benefit from the availability of a national-level all-payer 
database. Moreover, combined use of Medicare and private administrative 
or claims data would allow for more accurate measurement of provider 
performance and quality of care.
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RECOMMENDATION 1: Congress should encourage the Centers 
for Medicare & Medicaid Services (CMS), and provide the necessary 
resources, to make accessing Medicare and Medicaid data easier for 
research purposes. CMS should collaborate with private insurers to 
collect, integrate, and analyze standardized data on spending, as well 
as clinical and behavioral health outcomes, to enable more extensive 
comparisons of payments and quality and evaluation of value-based 
payment models across payers.

EVALUATION OF THE USE OF A GEOGRAPHIC VALUE INDEX

An important part of the committee’s statement of task and research 
framework focuses on “whether Medicare payment systems should be 
modified to provide incentives for high-value, high-quality, evidence-based, 
patient-centered care through adoption of a value index (based on measures 
of quality and cost) that would adjust payments on a geographic area ba-
sis.” To create a research framework that would generate useful informa-
tion for policy makers, the committee needed to understand the dimensions 
of the geographically based value index described in its statement of task.

In general, a value index is a relative measure of value—for example, 
a measure of improvement in patient-centered clinical health outcomes per 
unit of resources used in one area relative to the national average. The com-
mittee defined health care value as the equivalent of net benefit: the amount 
by which overall health benefit and/or well-being produced by care exceeds 
(or falls short of) the costs of producing it. Those costs should incorporate 
the opportunity costs of resources used to produce medical services. But be-
cause opportunity costs seldom are observed directly, the committee defined 
“costs” for purposes of this study as Medicare or other payer spending for 
goods and services. These observed costs are based on payment formulas 
that bear some relation to opportunity costs, but they could differ consider-
ably. Note also that economic efficiency reflects not only obtaining the most 
utility from a given set of inputs, but also investing the proper amount of 
inputs in a given activity relative to others. Thus, assessing value in health 
care requires a measure of society’s and/or an individual’s willingness to pay 
for certain services relative to others. 

Assessing the value of health care goods and services is challenging, 
requiring appropriate measures of health benefits, well-being, and cost. 
To operationalize the committee’s definition of value, health benefit must 
be valued in a consistent fashion, typically using either dollars or quality-
adjusted life years. Cost is valued in dollars. Because a health care system 
is designed to promote health through the provision of health care services, 
taking into account the system’s fiscal sustainability, health outcomes are 
a logical choice for assessing the overall health benefit or well-being at-
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tributable to health care. However, it is rarely straightforward to ascertain 
the contribution of an individual health care service to a specific health 
outcome, particularly in the management of chronic conditions. 

Value Indexes

Value indexes can take specific forms and serve many purposes. In 
health care, they can be used to adjust hospital or provider reimbursement 
rates based on measures of relative performance. For example, CMS’s 
hospital value-based purchasing program and physician payment modifier 
(authorized under Sections 3001 and 3007 of the ACA, respectively) adjust 
hospital and provider payments according to observed hospital and indi-
vidual provider performance compared with national averages. Health ben-
efit and well-being are, of course, affected by many factors other than the 
provision of health care services, such as individual behavior, biology, and 
genetics. If a value index influences health care payments, it is important 
that related measures of health outcomes be attributable to specific health 
care interventions. Therefore, clinical health outcomes (i.e., the health sta-
tus of a patient resulting from health care) may be a preferred measure of 
health benefit or well-being. 

As described above, this report focuses primarily on a geographically 
based value index. Section 1159 of the Affordable Health Care for America 
Act (H.R. 3962), on which the committee’s charge is based, asked the IOM 
to consider different value indexes, including a value index that would 
adjust provider payments based on regional composite measures of quality 
and cost. Thus, the committee limited its evaluation of a “geographically 
based value index” to a relative ratio that uses area-level composite mea-
sures of clinical health outcomes and cost to adjust individual hospital and 
provider payments under Medicare Parts A and B (“a geographic value 
index”).4 

Conclusion 3.1. A geographically based value index is unlikely to pro-
mote more efficient behaviors among individual providers and thus is 
unlikely to improve the overall value of health care. 

Health care decision making generally occurs at the level of the indi-
vidual practitioner or organization (e.g., hospital or physician group), not 
at the level of a geographic region. A geographic value index is not designed 

4 Note that such an index differs from CMS’s hospital value-based purchasing program and 
physician payment modifier, as described above.



Copyright © National Academy of Sciences. All rights reserved.

Variation in Health Care Spending:  Target Decision Making, Not Geography

SUMMARY 13

to target any level of actual decision making. Rather, it treats all provid-
ers in an area alike, assuming that area-level payment modifications will 
incentivize the various decision makers within an area to coordinate care 
and improve efficiencies across the area. However, two practical consider-
ations suggest otherwise. First, collaboration among competing providers, 
absent clinical and financial integration, may raise antitrust issues. Second, 
payment modifications that target large areas do not always link individual 
physician behaviors to spending increases or decreases. 

Although setting provider payments by geographic region is more tar-
geted than the current sustainable growth rate (SGR) system, it raises 
similar practical concerns. In most cases, geographic regions (HRR, met-
ropolitan CBSA) large enough to have stable year-to-year spending are 
too large for any individual provider to have enough influence over total 
expenditures to alter provider behavior patterns. When a single delivery 
system dominates in an area, payment policies targeting geographically 
based government units are functionally equivalent to targeting the relevant 
decision-making unit. In other cases, health care payment systems may ap-
propriately target regional or community-based “collaboratives.” However, 
because such collaboratives often vary in size and structure and are not 
necessarily tied to central budgets within their communities, they may or 
may not comport with traditional geographic units. 

Conclusion 3.2. Substantial variation in spending and utilization re-
mains as units of analysis get progressively smaller.

A geographic value index for Medicare would have to generate hospital 
and provider payments perceived as fair. But area-level payments are fair 
only under certain conditions. First, all hospitals and providers within an 
area must be equally deserving of reward (or penalty), implying that they 
behave similarly. Second, assuming all providers are behaving similarly, 
performance levels in high-value areas must be achievable in low-value 
areas through elimination of inefficiencies. In other words, differences 
in measured value between low- and high-spending areas cannot include 
differences stemming from underlying health status and other acceptable 
sources of variation. 

Spending Variation at Different Levels

Starting with HRRs, the committee examined amounts of variation 
within progressively smaller units of analysis (HSA, hospital, practice, and 
individual provider levels).
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Spending Variation at the Hospital Service Area Level Within Hospital 
Referral Regions

The empirical analyses conducted for this study reveal evidence of 
substantial geographic variation in Medicare spending at the HSA level 
within HRR regions. As one measure of variability within an HRR, the 
committee examined the ratio of the highest-Medicare-spending to the 
lowest-Medicare-spending HSA within each HRR.5 In the 76 HRRs with 
the highest ratios (those above the 75th percentile), the highest-spending 
HSA within each HRR spends at least 36 percent more per Medicare benefi-
ciary than the lowest-spending HSA within that HRR. The separate analysis 
by PHE found that approximately 40 to 70 percent of variation in spending 
and utilization remained after controlling for HRR characteristics. Collec-
tively, these findings demonstrate considerable variation in spending and 
utilization that can be explained not by HRR-level factors but by factors 
at the smaller, HSA geographic level or even below that level, within HSAs. 

Spending Variation at the Hospital Level Within Hospital Referral 
Regions 

Hospitals within the same HRR vary substantially in their resource 
use, as can be seen from the committee’s analysis of Dartmouth data on 
variation in hospital spending for cohorts of patients treated for three major 
conditions—stroke, hip fracture, and heart attack.6 This variation among 
hospitals exists in both lower- and higher-spending HRRs, meaning there 
are high-spending hospitals in low-spending regions and low-spending hos-
pitals in high-spending regions, as illustrated in Figure S-2.

Spending Variation Within Provider Practices 

The committee could not examine variation below the hospital level 
(i.e., at the provider level) in its analyses of Medicare data because of pri-
vacy concerns. However, supplementary analyses of data from Blue Cross 
Blue Shield of Massachusetts indicate that variation among specialists 
working in the same group practice is as great as that among specialists 
across the entire state. 

5 This analysis was limited to HRRs with three or more HSAs.
6 This analysis was limited to HRRs containing four or more hospitals with data on spend-

ing for a given condition.
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Spending Variation at the Individual Provider Level Across Clinical 
Conditions

Even individual physician performance varies across different perfor-
mance measures. A study by Partners Healthcare found substantial varia-
tion in utilization and quality of health care services even within a single 
practice group comprising six primary care physicians. The study analyzed 
nine distinct quality measures applied to diabetes, cholesterol, and hyper-
tension control; ordering of radiology tests and generic prescriptions; and 
rates of admissions and emergency department visits. No single physician 
scored consistently high or low across all measures; instead, each was above 
average for some and below average for others. These data demonstrate the 
difficulty of using composite measures to classify individual physicians as 
high- or low-value providers. 

Since providers within a region do not behave similarly, use of a geo-
graphic value index would raise a fairness issue, as low-value providers 
would be rewarded simply for practicing in areas that are on average high-
value (the reverse would also be true). As a result, area-level performance 
calculations would likely mischaracterize the actual value of services deliv-
ered by many providers and hospitals, resulting in unfair payments. 

Conclusion 3.3. Quality across conditions and treatments varies widely 
within HRRs; spending and utilization across conditions are moder-
ately correlated within HRRs.
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Although claims-based quality measures are sparse in some specialized 
clinical areas, they are plentiful and robust in others. Because a geographic 
value index calculates a composite quality score for a region, many pro-
viders in an area will be evaluated on measures not applicable to their 
own practices. Therefore, for a geographic value index to generate fair 
reimbursement rates, data would at a minimum have to indicate that per-
formance across a wide range of quality measures was relatively consistent 
within an area. 

The Medicare and Harvard analyses found that areas with high scores 
on some quality measures do not necessarily have high scores on others, 
particularly if the measures relate to conditions treated by different types 
of specialists. In the Medicare analyses, pairwise correlations between 18 
condition-specific quality indicators showed that approximately 38 percent 
of quality measure pairs are negatively correlated with each other, 40 per-
cent have correlation coefficients between 0 and 0.19, and only one-fifth 
have correlation coefficients above 0.20. Collectively, these findings suggest 
that an area in which providers deliver high-value treatment for one condi-
tion may well contain providers who deliver low-value treatment for other 
conditions. In other words, the findings confirm that provider performance 
is not homogeneous within an area. 

Within an HRR, moreover, spending and utilization measures across 
conditions are more highly correlated than quality measures. Nonetheless, 
an HRR that uses many services to treat a given condition (e.g., prostate 
cancer) does not necessarily use many services to treat another (e.g., low 
back pain).

Conclusion 3.4. HRR-level quality is not consistently related to spend-
ing or utilization in Medicare or the commercial sector.

Use of a geographic value index would require that area-level perfor-
mance be observable in reliable relationships between health care resource 
use and health care quality. Thus, assuming that composite measures of 
health care spending and health outcomes are used to measure value, the 
case for an area-wide payment adjuster is stronger if a payment change has 
consistent effects on the quality measures making up the composites.

The committee’s commissioned analyses did not reveal a consistent 
relationship between condition-specific utilization and condition-specific 
quality measures in the Medicare population. Positive correlations between 
utilization and quality measures varied from 0.005 for radiation therapy for 
breast cancer to 0.085 for disease-modifying antirheumatic drugs dispensed 
for arthritis (0.085). Negative correlations between utilization and quality 
measures ranged from ‑0.012 to ‑0.048. Similarly, Harvard’s MarketScan 
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analysis found both positive and negative correlations between spending 
and quality, depending on the specific measure tested. 

In sum, acknowledging the limitations and challenges to interpretation 
of the quality analyses, overall the committee found no evidence of reliable 
associations between disease- or condition-specific measures of utilization 
and disease- or condition-specific measures of quality. Findings from the 
committee’s commissioned empirical analyses are consistent with those of 
a recent systematic review by Hussey et al.,7 demonstrating an inconsistent 
relationship between health care quality and cost. As a result, a geographic 
value index employing these measures could affect some health outcomes 
negatively and others positively. 

RECOMMENDATION 2: Congress should not adopt a geographi-
cally based value index for Medicare. Because geographic units are not 
where most health care decisions are made, a geographic value index 
would be a poorly targeted mechanism for encouraging value improve-
ment. Adjusting payments geographically, based on any aggregate or 
composite measure of spending or quality, would unfairly reward low-
value providers in high-value regions and punish high-value providers 
in low-value regions.

PAYMENT AND ORGANIZATIONAL 
REFORMS TO IMPROVE VALUE

Those who characterize the U.S. health care system as highly inef-
ficient cite evidence of underuse, overuse, and misuse of medical services 
throughout the health care delivery system. A number of factors contribute 
to inefficiency, including information asymmetries, fragmentation in the 
organization and delivery of health care services, and the widespread preva-
lence of fee-for-service reimbursement. The statement of task for this study 
asked the committee to recommend payment reforms that would promote 
the delivery of high-value care while taking into consideration the ACA and 
related changes already under way. 

The delivery of health care involves myriad decisions by a wide range 
of decision makers, including solo practitioners, single-specialty group 
practices, multiple-specialty group practices, hospitals, health care systems, 
and in some cases community-based multistakeholder collaboratives. The 
committee’s research illustrates how variation in spending and quality exists 
in progressively smaller units, down to the hospital, single-specialty group 
practice, and even individual physician levels, suggesting that opportunities 

7 Hussey, P. S., S. Wertheimer, and A. Mehrotra. 2013. The association between health care 
quality and cost: A systematic review. Annals of Internal Medicine 158(1):27-34.
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for value improvement exist at all levels of health care decision making. 
Depending on the organizational setting and degree of clinical integration, 
different decision makers have varying abilities to maximize efficiencies and 
improve value. 

RECOMMENDATION 3: To improve value, the Centers for Medi-
care & Medicaid Services (CMS) should continue to test payment 
reforms that incentivize the clinical and financial integration of health 
care delivery systems and thereby encourage their (1) coordination 
of care among individual providers, (2) real-time sharing of data and 
tracking of service use and health outcomes, (3) receipt and distribu-
tion of provider payments, and (4) assumption of some or all of the 
risk of managing the care continuum for their populations. Further, 
CMS should pilot programs that allow beneficiaries to share in the 
savings due to higher-value care.

To improve value, payment reforms need to create incentives for be-
havioral change at the locus of care (provider and patient). Therefore, 
payment should target decision-making units, whether they be at the level 
of individual providers, hospitals, health care systems, or stakeholder col-
laboratives. A growing body of evidence leads to the conclusion that clinical 
and financial integration best positions health care systems to manage the 
continuum of care for their complex populations efficiently. Clinical inte-
gration denotes a minimum level of coordination and alignment of goals 
among providers (physicians, hospitals, and other practitioners) caring for 
a population. In clinically integrated environments, providers share clinical 
data, agree on plans of care, and collaborate to achieve favorable patient-
centered outcomes. Hence, at minimum, they must foster care coordination 
among individual providers, as well as share data and track service use and 
outcomes to measure progress. Financial integration often hastens clinical 
integration. Financially integrated health care systems have the capability 
to receive payments and distribute them to individual care providers. Doing 
so allows health care systems to align financial incentives among providers 
within organizations.

However, financial integration is not a unitary goal; historically, finan-
cially integrated health care organizations lacking management, infrastruc-
ture, and processes for coordinating care (i.e., clinical integration) generally 
have not succeeded in substantially lowering costs or improving care qual-
ity. Clinical and financial integration may in some markets increase provider 
concentration, enabling providers in those markets to charge commercial 
carriers higher prices. Antitrust enforcement often raises a difficult trade-off 
between production efficiencies and market power, and health care is no 
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exception. Nonetheless, greater value clearly requires greater coordination 
among providers.

Therefore, payers can promote value through payment and organi-
zational reforms that foster the above elements of clinical and financial 
integration. In fact, many payment reforms included in the ACA and tested 
in the commercial market (e.g., value-based purchasing, bundled payment, 
accountable care organizations, patient-centered medical home models, 
and dual-eligible care integration demonstrations) do just that. Table S-2 
provides a brief description of selected payment reforms. Because these 
reforms are relatively new, evidence on their influence on value is limited. 
Early provider reaction has been positive, as reflected in the larger-than-
anticipated number of organizations contracting with CMS to join pilot 
programs. However, the U.S. health care delivery system encompasses a 
diverse array of provider organizational relationships, which vary in size, 
level of integration (both clinical and financial), and ability/willingness to 
assume financial risk. Therefore, it is advisable for CMS to test payment 

TABLE S-2
Payment Reforms Included in the Patient Protection and Affordable Care Act

Payment Reform Description

Value-based 
purchasing

Under a value-based purchasing program, providers—such as 
hospitals, medical groups, and nursing homes—receive greater 
reimbursement if they attain a high level of performance on 
quality or cost measures or improve their performance on such 
measures by a sufficient degree.

Bundled 
payment

Under bundled payment, a payer makes a single payment for all 
services (a bundle) provided during an episode of care.

Accountable 
care 
organizations 
(ACOs)

The ACO is a health care delivery and financing model currently 
being tested by the Centers for Medicare & Medicaid Services 
(CMS) and commercial insurers. ACO reforms target organized 
provider organizations and networks that assume responsibility 
for the quality, cost, and overall care of their patient populations.

Patient-centered 
medical home 
(PCMH)

The PCMH is a health care delivery model that organizes the 
care continuum around a practitioner team with the primary 
care provider at the center, helping patients coordinate care 
and manage chronic conditions. The PCMH also generally 
incorporates evidence-based medicine and quality improvement 
activities.

Dual-eligible 
care integration

CMS has provided grants to allow states to undertake care 
integration initiatives for dual-eligible populations. One goal of 
the demonstrations is to determine which care integration and 
payment models are most effective in improving the quality and 
efficiency of care for this heterogeneous population.
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models that are compatible with less as well as more clinically integrated 
providers to see how reforms impact the value of care in different settings. 

Finally, patients are also health care decision makers, and can be en-
couraged through alternative cost-sharing arrangements to share in the 
savings derived from higher-value care. Introducing value-based cost shar-
ing into a health care system may encourage patients to choose high-value 
providers and/or higher-value care options. However, increasing cost shar-
ing has been shown to decrease utilization of both effective and ineffective 
services; thus, more information is needed on how best to tailor a program 
to encourage the selection of higher-value care options. To this end, CMS 
could pilot programs aimed at aligning patient cost-sharing arrangements 
with value.

RECOMMENDATION 4: During the transition to new payment 
models, the Centers for Medicare & Medicaid Services (CMS) should 
conduct ongoing evaluations of the impact on value of the reforms 
included in Recommendation 3 by measuring Medicare spending and 
beneficiaries’ clinical health outcomes. CMS should use the results of 
these evaluations to iteratively improve these payment models. CMS 
should also monitor how these reforms impact Medicare beneficiaries’ 
access to medical care. 

By creating the Center for Medicare and Medicaid Innovation, the ACA 
generated a thousand pilot demonstrations of value-based payment models. 
It is too early to know which of these models will prove to control health 
care costs and improve quality. Evidence supporting the effectiveness of new 
payment models such as value-based purchasing, patient-centered medical 
homes, bundled payment, and accountable care organizations in controlling 
costs and improving health outcomes is limited. Given that these models 
are still in the early stages of development, however, it is critical that CMS 
continue to evaluate them and use the results to refine their design. 

Further, as reforms transition from pilot demonstrations to broader 
programs, CMS will need to monitor Medicare beneficiaries’ access to care. 
Value-based payment reforms are designed to reward efficient providers 
of care and drive inefficient providers to improve care processes. Some 
providers/health systems will flourish with these new incentives; others 
will struggle and may fail. It is also likely that local market factors (e.g., 
population demographics, provider competition) will influence providers’ 
abilities to handle new payments, so models suited for some areas will face 
greater challenges in others. While some disruption to the current system 
is inevitable and even warranted, it is critical that Medicare beneficiaries’ 
access to care not be diminished. 
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RECOMMENDATION 5: If evaluations of specific payment reforms 
demonstrate increased value, Congress should give the Centers for 
Medicare & Medicaid Services the flexibility to accelerate the transition 
from traditional Medicare to new payment models. 

Translating new payment models to national policy will be a challenge. 
If new payment models were mandated before a majority of health care 
providers had developed the required infrastructure, many organizational 
failures (e.g., bankruptcies) might result, negatively affecting Medicare ben-
eficiaries’ access to care. Similarly, provider organizations will voluntarily 
accept new payment models only if they believe payments will cover their 
investment in the infrastructure required to achieve efficiencies, as well as 
generate bonuses or shared savings. Particularly in the beginning, therefore, 
instead of employing a mandatory approach, Congress might direct CMS to 
accelerate the adoption of payment reforms by authorizing differential pay-
ment updates for new payment models and traditional Medicare. It should 
also be noted that providers serving disproportionately low-income popu-
lations may face especially difficult challenges in accessing the necessary 
resources, and may require additional funding to build the organizational 
capacity to transition to the new payment models.

Additionally, Congress should give CMS the flexibility to experiment 
with the mix of payment mechanisms, rates, and performance metrics that 
will align provider incentives with high-value care. For example, CMS 
might test a blended payment model for patient-centered medical homes 
that combines fee-for-service payments, per-member-per-month care coor-
dination fees, and bonuses for meeting quality and efficiency metrics (e.g., 
generic prescribing, reduced emergency room use, better management of 
selected chronic conditions). While evaluations are ongoing, CMS should 
be allowed to alter the levels and payment rates within models to determine 
those that are most effective.
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1

Introduction and Overview

In 2009, following negotiations over the Patient Protection and Afford-
able Care Act (ACA),1 a group of members of the House of Represen-
tatives known as the Quality Care Coalition asked Secretary of Health 

and Human Services (HHS) Kathleen Sebelius to sponsor two Institute of 
Medicine (IOM) studies focused on geographic payments under Medicare, 
independent of final health care reform legislation (Sebelius, 2010). The first 
study evaluated the accuracy of Medicare’s geographic adjustment factors, 
which alter physician and hospital payment rates based on geographi-
cally based input prices. The IOM released two reports based on that first 
study—Geographic Adjustment in Medicare Payment—Phase 1: Improv-
ing Accuracy and Geographic Adjustment in Medicare Payment—Phase 
II: Implications for Access, Quality, and Efficiency—in 2011 and 2012, 
respectively (IOM, 2011, 2012b).

For the second study, documented in the present report, the Centers for 
Medicare & Medicaid Services (CMS) contracted with the IOM to conduct 
a 3-year consensus study to investigate geographic variation in health care 
spending and quality and to analyze Medicare payment polices that could 
encourage high-value care, including the adoption of a geographically based 
value index. This index would in principle account for both the health 
benefit obtained from health care services delivered and the cost of those 
services, as discussed later in this report. Deputy Director Jonathan Blum 
described CMS’s motivation for commissioning the study as an effort “to 

1 Patient Protection and Affordable Care Act, Public Law 111-148, 111th Cong., 2nd sess., 
(March 23, 2010).
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build more consensus about … the reasons, the causes, and the impacts for 
health care spending variation—to help [CMS] develop policies to address 
those variations.”2 

Although the IOM has never published a report focused on geographic 
variation in health care spending and quality, the topic is a familiar one. 
Many IOM consensus reports and workshop summaries provide find-
ings, conclusions, and recommendations on issues related to geographic 
variation, such as improving health care quality (IOM, 2001, 2002, 2003, 
2006a), reducing health care spending (IOM, 2010a; NRC, 2010), and 
improving value within the U.S. health care system (IOM, 2006b, 2010b, 
2012b). The committee formed to conduct the present study drew on this 
prior work for conceptual and methodological insight.

SPENDING AND HEALTH CARE QUALITY 
IN THE UNITED STATES

There is broad consensus that U.S. health care expenditures have been 
growing at an unsustainable rate. In 2011, total U.S. health care expendi-
tures amounted to $2.7 trillion, or 17.9 percent of national gross domestic 
product (GDP), substantially more than was spent by other developed 
countries (CMS, 2013; Kaiser Family Foundation, 2012). The Congressio-
nal Budget Office (CBO) projects that federal health care spending will total 
$7.94 trillion between 2014 and 2023 (ModernHealthcare.com, 2013). 
At current expenditure rates, moreover, the Medicare Hospital Insurance 
Trust Fund (which covers the cost of Medicare Part A hospital insurance 
benefits for Medicare beneficiaries) will be insolvent by the mid-2020s 
(Social Security and Medicare Boards of Trustees, 2008). Growing health 
care expenditures also strain state budgets (National Governors Association 
and National Association of State Budget Officers, 2012; The Pew Center 
on the States, 2012) and threaten the well-being of individuals and families 
(Schoen et al., 2011; World Bank, 2012). 

Despite the tremendous resources dedicated to health care, health care 
quality in the United States remains inconsistent. Significant advances in 
biomedical sciences, medicine, and public health have contributed to better 
individual and population health, including increased life expectancy and 
state-of-the-art cancer treatment (Docteur and Berenson, 2009). However, 
systematic underuse, misuse, and overuse of medical services throughout 
the U.S. health care system contribute to decreased quality of patient care 
(IOM, 1999). For example, approximately one in seven Medicare beneficia-
ries experiences an adverse event during a hospital stay, resulting in 15,000 

2 2010 (November 9). Speech before the Committee on Geographic Variation in Health Care 
Spending and Promotion of High-Value Care. Washington, DC: National Academy of Sciences.
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avoidable deaths each month (Levinson, 2010). The CBO estimates that 
medical negligence contributes to 181,000 severe medical injuries each year 
(CBO, 2008). In 2009, Medicare paid an estimated $4.4 billion to care for 
patients who had been harmed in the hospital and $26 billion for hospital 
readmissions. Even as they threaten the welfare of patients, inefficiencies 
within the health care system divert limited resources from other national 
priorities, such as education, infrastructure, and debt reduction. 

MEDICARE PAYMENT POLICY REFORM AND GEOGRAPHIC 
VARIATION IN SPENDING AND QUALITY

For more than three decades, experts at the Dartmouth Institute for 
Health Policy and Clinical Practice (“Dartmouth”) have documented sig-
nificant variation in Medicare spending and quality across geographic 
regions,3 producing a series of maps that have become known as the Dart-
mouth Atlas of Health Care (Dartmouth Institute for Health Policy and 
Clinical Practice, 2013; Wennberg and Cooper, 1999). From this seminal 
body of work, a finding emerged that health care spending and rates of 
utilization of specific services varied widely but did not appear to be con-
sistently related to health outcomes or patient satisfaction among Medicare 
beneficiaries (Baicker and Chandra, 2004; Fisher et al., 2003a,b; MedPAC, 
2009, 2011; Zhang et al., 2010). 

A central question in the debate about geographic variation is the fol-
lowing: Should Medicare’s policy for paying health care providers be modi-
fied in light of the possibility that Medicare beneficiaries in high-spending 
areas do not experience better health outcomes? In fact, some legislators 
have asked whether cutting Medicare payment rates to high-cost areas 
might save money without adversely affecting health care quality for ben-
eficiaries. The authors of one study assert that Medicare spending would 
drop by as much as 29 percent if practices of low-cost, high-quality regions 
were adopted nationwide, while health care for Medicare beneficiaries 
would significantly improve (Wennberg et al., 2002). Moreover, some argue 
that Medicare’s traditional fee-for-service reimbursement system is a major 
driver of both variation and waste because it rewards providers based on 
the volume and intensity rather than the value of services delivered. For 
instance, congressional representatives in areas generally associated with 
high-quality, low-cost health care argue that highly efficient hospitals and 
providers are penalized under the current payment system.4

Based on these observations, some lawmakers have proposed that 

3 Hospital referral regions (HRRs) and hospital service areas (HSAs); see Chapter 2, Box 
2-1, for definitions.

4 Personal communication, Michael Kitchell, Iowa Medical Society, January 7, 2011.



Copyright © National Academy of Sciences. All rights reserved.

Variation in Health Care Spending:  Target Decision Making, Not Geography

26 VARIATION IN HEALTH CARE SPENDING

Medicare should adjust physician reimbursement rates based on regional 
performance to encourage more uniform performance of the health care 
system for Medicare beneficiaries across hospital markets.5,6,7 Proponents 
of a geographic value index theorize that such regional payment adjust-
ments would encourage all hospitals and providers within an area to coor-
dinate care, leading to better system efficiencies across the region.8,9

Other health care experts counter that supporters of the above policy 
proposal conflate the issue of improving value with that of reducing geo-
graphic variation. They point out that some variation in health care spend-
ing is to be expected in an efficient health care system, reflecting anticipated 
differences in consumption of health care services by individual patients. 
They argue that reducing geographic variation is desirable only to the 
extent that measured variation represents inefficiencies in the health care 
system. This concept is explored further in Chapter 2. 

Still other health care experts argue that regionally based payments 
are inherently unfair and would fail to create market incentives necessary 
to promote high-value, patient-centered care. Region-level measures of 
variation mask variation within regions. Specifically, such finer-grained 
variation means provider payments based on regional area performance 
would reward inefficient providers in low-cost regions and punish more 
efficient providers in high-cost regions (MedPAC, 2007). Given the public 
and private resources at stake and the need for improved health care qual-
ity, lawmakers and health care experts demanded additional research and 
expert opinion to inform the debate on geographic variation. Examples of 
these arguments, presented at the public workshops held for this study, are 
offered later in this chapter.

STUDY CHARGE AND SCOPE

To conduct this study, the IOM convened the Committee on Geo-
graphic Variation in Health Care Spending and Promotion of High-Value 
Care, whose 19 members included experts in health economics, statistics, 
health care financing, value-based health care purchasing, health services 
research, health law, and health disparities. The committee’s statement of 

5 Medicare Payment Improvement Act of 2009, S. 1249, 111th Cong., 1st sess. (June 12, 
2009).

6 Medicare Payment Improvement Act of 2009, H.R. 2844, 111th Cong., 1st sess. (June 
15, 2009).

7 It should be noted that Dartmouth researchers do not recommend the use of a geographi-
cally based value index (Skinner et al., 2010).

8 Personal communication, Michael Richards, Gundersen Lutheran Health Services, January 
17, 2011.

9 U.S. Congress, Senate. 2009. Health Care Reform. 111th Cong. (July 30, 2009).
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task (see Box 1-1) draws on language in earlier federal health care reform 
legislation10 and includes the following three tasks11:

1. to independently evaluate geographic variation in health care 
spending levels and growth among Medicare, Medicaid, privately 
insured, and uninsured populations in the United States; 

2. to make recommendations for changes in Medicare Part A, B, and 
C payments, considering findings from task 1, as well as changes 
to Medicare payment systems under the ACA; and

3. to address whether Medicare payments for physicians and hospitals 
should incorporate a value index that would modify the payments 
based on geographic-area performance. 

STUDY METHODS

This section describes the methods used to conduct this study. The first 
step was to formulate an operational definition of value in health care. 
Then, to evaluate geographic variation in health care costs and quality 
and thereby value, the committee commissioned an extensive body of new 
statistical analyses and four papers from subject-matter experts and held 
two public workshops to complement its review of the existing literature.

Definition of Value

To respond to its statement of task, the committee identified two basic 
questions:

1. What is known about geographic variation in health care spending, 
utilization, and quality? 

2. Should geographically based measures of value be used to adjust 
Medicare fee-for-service hospital and provider reimbursement rates 
in a geographic region? 

Before seeking to answer these questions, the committee needed to 
adopt an operational definition of “value.” In health care, the term “value” 
is used widely but imprecisely and with very different meanings. A common 
thread is the notion of efficiency, as in health services or health outcomes 
achieved per unit costs, where outcomes encompass a variety of health di-

10 The Affordable Health Care for America Act, H.R. 3962, 111th Cong., 1st sess. (October 
29, 2009).

11 Preservation of Access to Care for Medicare Beneficiaries and Pension Relief Act of 2010, 
Public Law 111-192, 111th Cong., 2nd sess. (June 25, 2010). 
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BOX 1-1 
Statement of Task

 An ad hoc committee will conduct a study on geographic variation in 
intensity, cost, and growth of health care services and in per capita health 
care spending among the Medicare, Medicaid, privately insured, and un-
insured U.S. populations as proposed in Section 1159 of the Affordable 
Health Care for America Act (H.R. 3962) in 2009, and commissioned by 
the Secretary, U.S. Department of Health and Human Services, in 2010.
 The committee will commission relevant new analyses and will evalu-
ate and review factors such as:

	 ·  Variation in areas of different sizes;
	 ·  Input prices; health status; practice patterns; access to medical 

services; supply of medical services; socioeconomic factors, includ-
ing race, ethnicity, gender, age, income and educational status; and 
provider and payment organizations;

	 ·  Patient access to care, insurance status, distribution of health care 
resources, health care outcomes and quality;

	 ·  Physician discretion consistent with or different from best 
evidence;

	 ·  Patient preferences and compliance;
	 ·  Empirical evidence for variation;
	 ·  Insurance status prior to Medicare enrollment, dual eligibility, fee-

for-service, Parts C and D Medicare; and
	 ·  Other factors deemed appropriate.

 The effects of relevant sections of the Affordable Care and Budget 
Reconciliation Acts of 2010 on variation in Medicare Parts A, B, and C 
spending will be taken into account and recommendations made for 
changes in Medicare Parts A, B, and C payments for items and services 
that include impacts on physicians and hospitals, beneficiary access to 
care, and Medicare spending (but excluding graduate medical educa-
tion, disproportionate share hospital, and health information technology 
add-ons).
 The committee will further address whether Medicare payment sys-
tems should be modified to provide incentives for high-value, high-
quality, evidence-based, patient-centered care through adoption of a 
value index (based on measures of quality and cost) that would adjust 
payments on a geographic area basis.
 A workshop will be convened to gather public input into issues in the 
statement of task.
 To meet a firm congressional deadline, a brief interim report will be 
issued in March 2013. The report will include the committee’s preliminary 
observations, based primarily on the results of the sub-contracted analy-
ses, but will not contain any recommendations.
 A final report will be issued at the end of the project in approximately 
36 months.
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mensions (CMS, 2008; Conway, 2009; HHS, 2009; Porter, 2010; Wong et 
al., 2009). In legislation leading to this study, Congress defined high-value 
care as “the efficient delivery of high-quality, evidence-based, patient-cen-
tered care.”12 In traditional economic terms, “efficiency” is the production 
and allocation of goods and services that generate the greatest utility for a 
given set of resources or inputs, where “utility” reflects consumer satisfac-
tion. As efficiency improves, more resources can be freed up to provide 
more goods and services.

In addition to deriving the greatest utility from a given set of inputs, 
economic efficiency reflects investing the proper amount of inputs into a 
given activity relative to other activities (Garber and Skinner, 2008). Thus, 
determining value in health care also requires having a measure of society’s 
and/or an individual’s willingness to pay for certain services relative to oth-
ers. In the context of Medicare, this includes general coverage determina-
tions, as well as specific reimbursement rates for covered items and services.

The goal of evaluating geographic variation in health care spending 
and quality imposed additional operational conditions on the definition of 
value. The measure of value would need to allow for comparisons of health 
care performance across different units of analysis using claims datasets. 
Consequently, the committee defined health care value as the equivalent of 
net benefit: the amount by which overall health benefit and/or well-being 
produced by care exceeds (or falls short of) the costs of producing it. 
Those costs should incorporate the opportunity costs of resources used to 
produce health care services. But because these opportunity costs seldom 
are observed directly, the committee defines “costs” for the purposes of this 
study as Medicare or other payer spending for goods and services. These 
observed costs are based on payment formulas that bear some relation to 
opportunity costs, but they could differ considerably.

To operationalize the committee’s definition of value, consistency is 
necessary in the way health benefit is valued conceptually. Typically, either 
dollars or quality-adjusted life years (a measure of health outcomes) are 
used for this purpose. Because a health care system is designed to promote 
health through the provision of health care services, taking into account 
the system’s fiscal sustainability,13 health outcomes are a logical choice 
for assessing the overall health benefit or well-being attributable to health 
care. Health care researchers assess health outcomes using different quality 
metrics, which are intended to measure “the degree to which health [care] 
services for individuals and populations increase the likelihood of desired 

12 The Affordable Health Care for America Act, H.R. 3962, 111th Cong., 1st sess. (October 
29, 2009).

13 Expanding on an earlier definition of health care system purpose recommended by the 
Institute of Medicine (IOM, 2001).
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health outcomes and are consistent with current professional knowledge” 
(IOM, 1990, p. 21). However, rarely is it straightforward to ascertain the 
contribution of an individual health care service to a specific health out-
come, particularly in the management of chronic conditions. Measurement 
of health outcomes is challenging for numerous reasons, including those 
cited below and discussed in Chapter 2. 

First, health is affected by determinants other than the provision of 
health care services, such as social factors, individual behavior, the environ-
ment, and genetics (McGinnis, 2002). Additionally, many health outcomes 
evolve over time and result from multiple patient-provider interactions 
across episodes of care. Consequently, attributing specific health outcomes 
to specific health care services or to individual providers can be difficult, 
especially in the context of chronic diseases or conditions.

Second, health is multidimensional. Thus, no single indicator accurately 
reflects a patient’s overall health status. Although composite measures of 
health are available and in use, they are partial measures of health, as ex-
plained in Chapter 3. Moreover, “the perceived benefits of a particular in-
tervention, diagnostic technology, or process will vary for each stakeholder 
in the health care system” (IOM, 2012a, p. 232). 

Third, although a number of private organizations and government 
agencies have made tremendous progress toward developing health care 
quality metrics in recent decades, such metrics, especially those that purport 
to measure outcomes, still are not fully developed. Consequently, other met-
rics often are used to measure the performance of the health care system, 
and have been used successfully. For example, the Agency for Healthcare 
Research and Quality (AHRQ) endorses some process-of-care metrics that 
measure “health care-related activity performed for, on behalf of, or by 
a patient” if evidence indicates “that the clinical process … has led to 
improved outcomes” (AHRQ, undated-a). Similar endorsements exist for 
specific structural and patient satisfaction metrics, where structure of care 
refers to “a feature of a health care organization or clinician related to the 
capacity to provide high quality health care,” and patient satisfaction refers 
to “a patient’s or enrollee’s report of observations of and participation in 
health care, or assessment of any resulting change in their health” (AHRQ, 
undated-b). 

The committee commends the efforts of public- and private-sector 
organizations such as AHRQ, the National Quality Forum, the National 
Committee for Quality Assurance, the Joint Commission, the American 
Medical Association, and CMS to advance the field of health care per-
formance measurement and encourage public dissemination of results. As 
health outcome and cost measurement continues to improve in response 
to evolving technological capabilities and increasingly sophisticated, mul-
tidimensional metrics of health care performance, so, too, will the system’s 
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ability to encourage fiscal sustainability and high-quality care throughout 
the Medicare program and the U.S. health care system as a whole. 

Statistical Analyses

Partly for reasons of data availability, the literature on geographic 
variation has focused on spending and utilization in traditional Medicare 
Parts A and B and, to a lesser extent, Part D. Little attention has been paid 
to the commercial health care sector, Medicare Advantage (also known as 
Part C), Medicaid, or the uninsured. To enhance current understanding of 
geographic variation, the committee commissioned empirical analyses of 
the complete database of Medicare beneficiaries, including Parts A, B, C, 
and D, as well as two nationwide commercial databases. These statistical 
analyses were focused on describing and accounting for geographic varia-
tion in health care spending, utilization, and quality; quantitative and quali-
tative syntheses of those analyses were performed as well. The committee 
additionally commissioned empirical analyses of Medicaid fee-for-service 
data, but the available samples were too small to enable reliable or valid 
statistical inferences, leading the committee to conclude that it would be 
inappropriate to draw any specific conclusions from the results. Conse-
quently, the results of those analyses are not included in this report. Even 
more severe data limitations precluded meaningful analyses of geographic 
variation in spending among the uninsured, although the committee did 
attempt to account for this population in its analyses of total health care 
spending (see the related discussion in Chapter 2). 

The following seven subcontractors supported the committee’s core 
statistical analytic work: Acumen, LLC; Dartmouth Institute for Health 
Policy and Clinical Practice; Harvard University; The Lewin Group; Preci-
sion Health Economics, LLC; the RAND Corporation; and the University 
of Pittsburgh. Using large public and commercial claims databases (listed in 
Box 1-2), these subcontractors examined variation in aggregate health care 
spending, utilization, and quality across different units of analysis, includ-
ing various geographic areas, as well as hospitals and providers. RAND 
modeled the impact of the committee’s recommendations on providers, 
hospital referral regions, and total Medicare spending.

The subcontractors performed regression analyses to quantify how 
demographic, health status, and health plan characteristics of beneficiaries, 
as well as price and market factors, affect variation across geographic areas. 
In addition to the overall Medicare and commercial populations (aggregate 
analyses), 15 subpopulations with specific acute and chronic clinical con-
ditions were studied (cohort analyses). The extent of geographic variation 
was examined within and across geographic units, across clinical condition 
cohorts, and over time. In accordance with CMS’s direction, Medicare ex-
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penditures related to graduate medical education, disproportionate share 
hospitals, and indirect medical education were excluded from all spending 
calculations. 

Additionally, because of issues of proprietary information and patient 
privacy, the committee was unable to access individual claims data used by 
the subcontractors. Consequently, the results presented in this report are 
based predominantly on aggregated output supplied by the subcontractors. 
The committee also contracted with two independent firms, IMPAQ Inter-

BOX 1-2 
Commissioned Statistical Analyses

Subcontractor Data Source

Acumen, LLC Medicare Parts A, B, and D, as well as Medicare 
Advantage (Part C)*

Dartmouth 
Institute for 
Health Policy 
and Clinical 
Practice

Medicare Parts A and B (hospital-level data)

Harvard 
University 

Thomson Reuters MarketScan Commercial 
Claims and Encounters  
database

The Lewin 
Group

Optum De-identified Normative Health Informa-
tion (dNHI) database and Centers for Medicare 
& Medicaid Services (CMS) Chronic Conditions 
Warehouse database

Precision 
Health Eco-
nomics, LLC

Synthesized data from the aforementioned 
analyses, as well as data on the uninsured

RAND 
Corporation

Medicare Parts A and B

University of 
Pittsburgh

Medicare Part D (prescription drug plans)

NOTE: For a complete description of these commissioned analyses, see Chapter 2.

*Analyses included all spending for dual-eligibles (by both Medicare and Medic-
aid) for Medicare-covered services. 

SOURCE: All subcontractor spreadsheets and final reports can be accessed via the 
following link: http://www.iom.edu/geovariationmaterials.
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national and RTI International, to perform a quality control audit of the 
research methods and statistical analyses applied to this study. 

Public Workshops

The committee consulted with a number of experts and stakeholders 
through two public workshops and personal communications (see Appen-
dix H for the workshop agendas). At the first public workshop, the com-
mittee heard testimony from the sponsor about the study scope. A member 
of Congress and congressional staff placed the study within its legislative 
context (Box 1-3 presents selected remarks made by these speakers). In ad-
dition, leading experts on geographic variation in health care spending and 
measurement of health care quality and value briefed the committee on the 
state of the science and evidence with regard to these topics. 

At the second public workshop, the committee invited stakeholders to 
address the effects of geographic variation on their sectors or organizations. 
The 13 invited speakers represented the viewpoints of one or more of the 
following stakeholders: hospitals and health systems, clinicians, experts 
from organizations devoted to improving health care value, and consumers 
and purchasers. The discussion covered a range of topics relevant to the 
committee’s scope of work, such as potential sources of geographic varia-
tion, methodological challenges entailed in measuring variation in spending 
and quality, and dimensions for consideration in determining payments. In 
addition, the committee heard testimony from members of the public. A 
formative discussion was held among many experts in the field, in which 
geographic variation was debated from numerous viewpoints. This discus-
sion highlighted many topics that suggested domains of inquiry for this 
study.

Commissioned Papers

To complement its members’ expertise, the committee commissioned 
papers from technical experts on the following topics:

· “Policy Approaches to Addressing Geographic Variation in Spend-
ing, Utilization, and High Value Care and the Implications of 
Those Approaches,” by Marco D. Huesch, Michael K. Ong, and 
Dana P. Goldman

· “Economics Meets the Geography of Medicine,” by Amitabh 
Chandra

· “Explaining Geographic Variation in Health Care Spending, Use 
and Quality, and Associated Methodological Challenges,” by 
Willard G. Manning, Edward C. Norton, and Adam S. Wilk 
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· “Geographic Variation in Health Care Spending and Utilization 
in Subgroups: Medicaid, Uninsured, and Undocumented Popula-
tions,” by Ellen Meara

These papers contributed to the committee’s deliberations and the evi-
dentiary underpinnings of this report, although their perspectives and any 
implicit recommendations are solely those of the authors. These papers can 
be accessed on the IOM website at www.iom.edu/geovariationmaterials. 

BOX 1-3 
Selected Testimony by Public Officials at the Committee’s 

Public Workshops (November 9, 2010)

Deputy Administrator of the Centers for Medicare 
& Medicaid Services (CMS) Jonathan Blum

 There are some who argue that much of the variation can’t be ex-
plained. There are others who argue the variation can be explained 
when you take into account demographic considerations, teaching costs, 
disproportionate share costs. I think from our perspective, we are really 
hoping to build more consensus about what [are] the reasons and the 
causes and the impacts for health care spending variation, to help us 
develop policies to address those variations.

Member of the U.S. House of Representatives Allyson Schwartz

 There were some in Congress who looked at geographic variation in 
spending, and believed that if we just smoothed out these differences 
by redistributing money from high cost areas to low cost areas, we could 
achieve greater value. I believe, in fact, it is not that simple. We all share 
the goal of promoting quality and reducing costs, but agreeing on what 
we mean by value and how best to achieve it prove to be pretty difficult. 
 Our goal is to ensure quality and improve health outcomes for the 
best price for all populations, and for good reasons. Spending may not 
be the same in every location or every population. Payment and delivery 
systems need not be the same. One size need not fit all. We do need 
to realign incentives for providers to drive cost efficiencies and quality 
improvement while maintaining incentives for teaching, innovation and 
medical advancement. We do need to learn from strategies that are 
working, including the many new delivery system innovations that will 
come from implementing health care reform. We need your help devel-
oping data that we can trust, data that appropriately reflects differing 
circumstances among providers, so that we can hold everyone account-
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Literature Search

In late 2010, the committee conducted an initial literature search of 
the following databases: MEDLINE, Embase, Scopus, Global Health, Web 
of Science, and Google Scholar, as well as several gray literature sources. 
Staff routinely updated the literature search and monitored electronic table 
of contents alerts from more than 20 journals throughout the course of 
this study. In all, the committee reviewed more than 2,500 peer-reviewed 
published articles. The committee relied on this literature to fill gaps in 

able to contain costs and to meet ongoing demands of a population 
that is aging, that is diverse, and that expects and deserves health care 
services that it needs. 

Timothy Gronniger, Staff Member from the U.S. 
House of Representatives’ Subcommittee on Health 

and Committee on Energy and Commerce

 The value index at issue in this study, however, is clearly the geo-
graphic sort. With that in mind, the charge to your panel is to consider 
whether varying payments for defined geographic areas according to 
some measures of quality and cost is an appropriate next step for deliv-
ery system reform.

Geoff Gerhardt, Staff Member from the U.S. House of Representatives’ 
Subcommittee on Health and Committee on Ways and Means

 Patient-based factors such as health status, ethnicity, income, educa-
tion, treatment preferences, and presence of insurance may also help ex-
plain regional variation in spending patterns. Provider-based factors such 
as training, regional treatment norms, physician ownership, prevalence of 
fraud, and access to technology can play important roles in determining 
how much is spent in different areas. It is critical to recognize these types 
of factors when reaching conclusions about why spending and utilization 
vary from one part of the country to another.

Susan Walden, Staff Member from the U.S. 
Senate’s Committee on Finance

 We should try to promote high value care, and the value payment 
modifier that [was] mentioned, that was enacted in the Senate bill which 
became law is an effort to do that for physicians primarily and in the fee-
for-service system. But clearly the questions of how [to] measure quality 
and how [to] measure cost, those are the critical factors. Those are things 
that we look to the [Institute of Medicine] for your recommendations, 
because these are the most difficult.
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research areas that could not be addressed by the commissioned papers or 
subcontractors’ empirical analyses. 

REPORT STRUCTURE

This report comprises four chapters and is intended to be useful to 
both lay and technical audiences. Following this introduction and overview, 
Chapter 2 reports on the committee’s commissioned statistical analyses and 
results, complemented by the findings of related literature on geographic 
variation in health care spending, utilization, and quality across the public 
and private health care sectors. Chapter 3 reviews proposals for adopting a 
geographically based value index for Medicare payments and presents the 
committee’s statistical analytic findings that support rejection of the use of 
such an index. Finally, Chapter 4 considers various payment interventions 
for improving value throughout the U.S. health care system.
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2

Empirical Analysis of 
Geographic Variation

As described in Chapter 1, the Centers for Medicare & Medicaid Ser-
vices (CMS) charged the Institute of Medicine’s (IOM’s) Committee 
on Geographic Variation in Health Care Spending and Promotion 

of High-Value Care with examining “geographic variation in intensity, cost, 
and growth of health care services and in per capita health care spend-
ing among the Medicare, Medicaid, privately insured, and uninsured U.S. 
populations.” To this end, the committee commissioned new analyses to 
complement its evaluation of the existing literature. The purpose of these 
new analyses was to quantify the magnitude of geographic variation in 
spending, utilization, and quality across various populations, payers, and 
geographic units; to evaluate known (and measurable) factors that account 
for variation in the Medicare and commercial markets; and to identify types 
of health care services with disproportionately high rates of variation that 
drive total variation.

RESEARCH FRAMEWORK AND STATISTICAL 
MODELING APPROACH

The literature on geographic variation has focused largely on tradi-
tional, fee-for-service Medicare. Much less is known about variation in 
expenditures and outcomes in the private market and in other public pro-
grams, such as Medicaid and Medicare Advantage (also known as Medicare 
Part C). This gap in knowledge is significant. A recent study notes that 
in 2010, Medicare spending accounted for 23 percent of the $2.19 tril-
lion spent on personal health care in the United States, while spending in 
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the private sector and Medicaid made up 34 and 17 percent, respectively 
(MedPAC, 2012). Although Medicare beneficiaries represent just 15 percent 
of the total U.S. population, more than 60 percent of Americans are covered 
by private insurance (ASPE, 2011). Moreover, 28 percent of all Medicare 
beneficiaries are enrolled in the Medicare Advantage program, which allows 
private insurers to contract with CMS to provide Medicare-covered Part A, 
B, and D services (Gold et al., 2013). Medicare is the largest single payer 
for health care in the nation, and has for many years been the only available 
source of reliable national claims data (Bernstein et al., 2011; Reschovsky 
et al., 2011). Nonetheless, spending and utilization patterns in traditional 
Medicare should not be assumed to be representative of other payer mar-
kets or of total U.S. health care spending and utilization. 

To better understand the causes of variation in the health care system, 
the committee commissioned original empirical analyses of the complete 
database of Medicare beneficiaries (by Acumen, LLC; Dartmouth Insti-
tute of Health Policy and Clinical Practice; and the University of Pitts-
burgh), as well as two nationwide commercial databases, OptumInsight (by 
The Lewin Group) and Thomson Reuters (TR) MarketScan (by Harvard 
University).1,2 The results of these analyses were synthesized and used to 
conduct a separate analysis of geographic variation in total health care 
spending (by Precision Health Economics, LLC [PHE]). 

The subcontractors conducted a series of regression and correlation 
analyses to examine geographic variation in spending, utilization, and 
quality among the overall Medicare and commercial populations (aggregate 
analyses), as well as among 15 subpopulations with acute and chronic clini-
cal conditions (cohort analyses). As noted in Chapter 1, not all geographic 
variation is unacceptable. The analyses conducted for this study generally 
excluded acceptable variation, which occurs as a result of factors beyond 
the control of the health care system in a region. Specifically, the baseline 
regression model was used to examine geographic variation in spending 
and utilization, adjusted for input prices of areas, as well as the age, sex, 
and health status of patients. As detailed in later sections, except where 
noted, regression models were not adjusted for other factors beyond the 

1 Two different commercial databases were used to improve the external validity of the 
analyses of variation in the private sector. Each database had unique advantages: While the 
TR MarketScan database is large and representative, the OptumInsight database provides 
rich, individual-level data on a number of demographic factors. Results for both commercial 
populations are presented throughout Chapter 2 and 3, alongside the Medicare findings. For 
details on each database, refer to Appendix C and the subcontractor reports. (All subcontrac-
tor final reports and spreadsheets of results are publicly available on the IOM webpage at 
http://www.iom.edu/geovariationmaterials.)

2 Refer to Chapter 1, Box 1-2, for a complete list of subcontractors performing these analyses 
and corresponding data sources.
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control of the health care system that often are associated with poor health 
status or higher spending, such as beneficiaries’ race and income, or factors 
that cannot be measured using claims data, such as patient or physician 
preferences. The specific research methodologies of these analyses are sum-
marized in Appendix C and further detailed in the individual subcontractor 
reports. The results of the empirical analyses are presented in this chapter 
and Chapter 3. 

The committee also commissioned analyses of the Medicaid database 
(by Acumen, LLC). As noted in Chapter 1, however, those findings are not 
presented in this report because of concerns about their reliability and va-
lidity due to incomplete data. The Acumen report notes that in 2007, more 
than 64 percent of all Medicaid beneficiaries were at least partially covered 
by a managed care program. Data on these beneficiaries had large gaps, as 
CMS did not begin collecting encounter claims data on managed care en-
rollees until 2012 (Acumen, LLC, 2013a). In addition, studies of Medicaid 
generally are restricted to populations enrolled in fee-for-service programs, 
thus limiting the reliability and generalizability of results based on Medicaid 
data (Autor et al., 2011). Unlike Medicare, moreover, Medicaid can vary 
considerably in programming and policies because states can request waiv-
ers from CMS to operate outside of federal guidelines. Medicaid program-
ming and policies also have changed over time, so the data available for 
individual states vary widely. As described below, however, PHE imputed 
values for a hospital referral region’s (HRR’s) Medicaid population in its 
calculation of total U.S. health care spending.

The committee’s analysis of geographic variation for the uninsured 
population also was restricted. According to the 2011 Current Popula-
tion Survey, the uninsured population, one in seven of whom is an un-
documented immigrant, made up approximately 16 percent of the total 
U.S. population in 2010 (ASPE, 2011; Zuckerman et al., 2011). Although 
uninsurance rates are known to vary greatly among states, a comprehen-
sive analysis of geographic variation among the uninsured could not be 
conducted because of the lack of a coordinated database on the financing 
and delivery of care for this population. As discussed in later sections of 
this chapter, however, PHE adjusted its calculation of total U.S. health care 
spending, and associated analyses of variation for spending incurred by 
the uninsured were conducted using census data and Medical Expenditure 
Panel Survey (MEPS) data (PHE, 2013). 

This chapter presents findings from the committee’s empirical evalu-
ation of geographic variation, with support from the existing literature. 
After briefly addressing the methodological issue of the unit of analysis, the 
chapter confirms the robust presence of regional variation in both Medi-
care and commercial health care spending and utilization across multiple 
geographic units as well as over time. It then explores the sources of this 
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geographic variation, evaluating the role of price; other patient-, provider-, 
and market-level factors also are examined. Next, the influence of high 
variation in post-acute care services on total variation in Medicare spending 
and utilization is discussed. Finally, the chapter briefly assesses the limita-
tions of efforts to analyze variation in quality and presents the committee’s 
recommendation for future research. 

GEOGRAPHIC VARIATION AND THE UNIT OF ANALYSIS

The performance of the health care system varies across different units 
of analysis, including physician, practice, health care system, and geo-
graphic unit. Geographic units can in turn be defined by economic markets 
(e.g., HRRs), political boundaries (e.g., county, state), administrative areas 
(e.g., zip codes, census tracts), or where people live (e.g., metropolitan 
statistical areas). In accordance with its statement of task, the committee 
examined variation within “areas of different sizes” to determine how 
variation is affected by different levels of aggregation. Box 2-1 defines tech-
nical geographic units referenced throughout the literature on geographic 
variation and this report. To the extent possible, the committee considered 
variation across and within individual providers in an area, although in 
practice, concerns about patient privacy, proprietary information, and small 
sample sizes precluded public release of analyses at the individual physician 
level (and even results pertaining to small geographic areas).

CONFIRMING REGIONAL VARIATION IN 
SPENDING AND UTILIZATION

Health care spending is a measure of expenditures for care, and re-
flects the effects of both the utilization of health services and their prices. 
“Utilization” captures the total number of units or intensity of health care 
services, as well as the mix of services provided. Recent reports by the Dart-
mouth Institute for Health Policy and Clinical Practice and the Medicare 
Payment Advisory Commission (MedPAC) estimate that unadjusted Medi-
care spending per beneficiary is 50-55 percent higher in HRRs in the highest 
quintile of spending relative to those in the lowest quintile. Medicare service 
use (adjusted for demographics and beneficiary health) is approximately 30 
percent greater in the highest quintile compared with the lowest (MedPAC, 
2011; Zuckerman et al., 2010). These findings are corroborated by a large 
body of literature that highlights the robust presence of variation in health 
care spending and utilization across regions in the United States (CBO, 
2008; Fisher and Wennberg, 2003; Fisher et al., 2003a,b; GAO, 2009; 
MedPAC, 2003, 2009; Wennberg et al., 2002, 2008).
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BOX 2-1 
Definitions of Geographic Units Frequently Used 

in Health Services Research

·  Hospital service areas (HSAs)—Created by Dartmouth and defined by 
assigning to an HSA the zip codes from which a hospital or several 
hospitals draw the greatest proportion of their Medicare patients. 
There are 3,426 HSAs (Dartmouth Institute for Health Policy and Clini-
cal Practice, 2013). 

·  Hospital referral regions (HRRs)—Created by Dartmouth to repre-
sent regional health care markets for tertiary (complex) medical care. 
Dartmouth defined 306 HRRs by assigning HSAs to regions where 
the greatest proportion of major cardiovascular procedures were per-
formed, “with minor modifications to achieve geographic contiguity, 
a minimum total population size of 120,000, and a high localization 
index” (Dartmouth Institute for Health Policy and Clinical Practice, 
2013).

·  Metropolitan statistical areas (MSAs, or metropolitan core-based sta-
tistical areas [CBSAs])—Created by the Office of Management and 
Budget using counties. Each of 388 MSAs (OMB, 2013) includes one 
or more counties with one core urban area of 50,000 individuals or 
more, as well as “adjacent counties exhibiting a high degree of social 
and economic integration” (as measured by such factors as com-
muting patterns) with an urban core (OMB, 2010). Areas that do not 
qualify as MSAs are often classified as “outside” MSAs (OMB, 2010) or 
non-MSAs. The Centers for Medicare & Medicaid Services (CMS) ad-
justs hospital payments according to a hospital wage index calculated 
for MSAs and non-MSAs* (CMS, 2012). 

*CBSAs are geographic entities that the Office of Management and Budget 
implemented in 2003 (OMB, 2010). The committee’s commissioned analyses used 
MSAs (a subcomponent of CBSAs also referred to as metropolitan CBSAs), as well 
as non-MSA “rest of state” regions. For simplicity, and in accordance with expert 
practice in this area (Acumen, LLC, 2009; MedPAC, 2012; OMB, 2010), the commit-
tee uses the term “metropolitan CBSA” throughout this report.

Medicare and Commercial Spending Varies 
Across All Levels of Geography

For the present study, variation was examined at three geographic 
units of measurement: hospital service area (HSA), HRR, and metropolitan 
core-based statistical area (metropolitan CBSA). In the Acumen Medicare 
analysis, total spending, measured per capita, includes all costs incurred (by 
beneficiary and insurer) in traditional fee-for-service Medicare (Parts A, B, 
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and D). Medicare Advantage (Part C) was evaluated in a separate analysis 
discussed below. Similarly, in the OptumInsight (Lewin) and MarketScan 
(Harvard) analyses of commercial data, total spending includes all facil-
ity, provider, and prescription drug costs incurred by the beneficiary, the 
insurer, and any additional (secondary) payers. To keep the presentation 
manageable, the analysis results are shown as a summary measure of varia-
tion—the 90th percentile of spending compared with the 10th percentile 
(for aggregated years 2007-2009). This value is approximately the ratio of 
average spending in the highest-spending quintile of geographic units to 
average spending in the lowest-spending quintile. 

The analysis results, displayed in Table 2-1, show that without adjust-
ments for any differences among regions, the HRR in the 90th percentile 
spent 42 percent more per Medicare beneficiary each month than the HRR 
in the 10th percentile. At the metropolitan CBSA level, the 90th percentile 
spent 38 percent more than the 10th percentile per beneficiary each month. 
Similar analyses of commercial insurance data confirm the presence of 
spending variation for all geographic units. 

Table 2-1 also shows that considerably greater variation exists at the 
smaller, HSA level. The policy implications of increasing levels of variation 
for smaller geographic units are discussed in Chapter 4. The committee, 
however, has chosen to present analysis results at the HRR level in the re-
mainder of this report, as the corresponding area served by a major tertiary 
care hospital is the most widely established unit of analysis in the literature 
on geographic variation. 

TABLE 2-1 
Ratio of the 90th to the 10th Percentiles of Unadjusteda Per-Member-Per Month 
(PMPM) Medicare and Commercial Spending Across Geographic Units 

 NOTE: Metropolitan CBSA = metropolitan core-based statistical area (also referred to as metropolitan 
statistical area [MSA]); HRR = hospital referral region; HSA = hospital service area.

a“Unadjusted spending” refers to all-cause spending that has not been adjusted for any factors other than 
year of analysis and length of beneficiary enrollment.

bThe OptumInsight results in this table are based on 2,896 HSAs with at least 500 observations. The analysis 
was conducted using only “large” HSAs to mitigate the effect of outliers. The Medicare and MarketScan 
databases were much larger; the data generally had normal distribution and were less affected by outliers.

 SOURCE: Committee analysis of subcontractor data.

HSA HRR Metropolitan CBSA

Medicare 1.47 1.42 1.38

Commercial 1 (OptumInsight) 1.71b 1.42 1.50

Commercial 2 (MarketScan) 1.43 1.36 1.36
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While variation occurs for all levels of geography, public- and private-
sector spending per beneficiary (adjusted for age, sex, and health status) 
are only weakly correlated at the HRR level (PHE, 2013). In other words, 
areas that are high spenders in Medicare are not necessarily high spenders 
in the commercial market and vice versa. As shown in Table 2-2, the two 
commercial databases correlate well with each other, but are weakly cor-
related with Medicare. As described in later sections, spending variation in 
Medicare is driven by variation in utilization of post-acute services, whereas 
in the commercial population, price has a greater influence than utilization 
on overall spending variation. 

As noted previously, most of the literature on geographic variation has 
of necessity relied on data from Medicare Parts A and B. Any measure of 
total spending by HRR is necessarily incomplete because of data limita-
tions but is useful as a measure of the total resources potentially available 
to medical decision makers in an HRR. It is surprising that the correlation 
of Medicare spending with total spending is not higher (see Table 2-3), as 
Medicare accounts for a substantial fraction of total health care spend-
ing. Moreover, it is unclear why a phenomenon responsible for variation 

TABLE 2-2 
Correlation of Spending Measures Between Medicare and Commercial Payers 

NOTE: All hospital referral region means are from the “Baseline” regression model, and thereby adjusted for 
partial year enrollment, age, sex, age*sex, and health status. 
a“Raw” spending refers to all-cause spending not adjusted for input-prices. 

SOURCE: PHE, 2013.

Medicare &  
MarketScan 

Medicare &  
OptumInsight 

MarketScan &  
OptumInsight

“Raw”a Baseline  
Spending 0.112 0.081 0.663

Input Price Adjusted  
Baseline Spending -0.094 -0.032 0.632

TABLE 2-3
Correlation Between Total Spending and Payer-Specific Spending

SOURCE: PHE, 2013.

MarketScan Medicare

Total Spending (Input Price Adjusted) 0.21 0.30
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in Medicare expenditures, such as practice patterns, would not matter for 
total spending as well. A map showing PHE’s estimate of quintiles of total 
spending across HRRs is included in Appendix G.

The committee commissioned a separate analysis of variation in Medi-
care Advantage (Part C) spending. That analysis was limited in scope as 
individual-level claims data were not available for the 2007-2009 study 
period; therefore, the analysis examined spending variation based on to-
tal monthly Medicare reimbursement paid to Medicare Advantage plans 
(Acumen, LLC, 2013a).3 In part because of a policy decision to raise 
reimbursements in HRRs with lower traditional Medicare spending, the 
analysis found somewhat less variation in Medicare Advantage spending 
compared with traditional Medicare: HRRs in the 90th percentile spent 36 
percent more per Medicare Advantage beneficiary than HRRs in the 10th 
percentile, while Table 2-1 shows a slightly higher differential ratio for fee-
for-service beneficiaries. The distribution of the 90th to the 10th HRR cost 
percentile is narrower, as Medicare Advantage monthly spending is based 
on benchmarks set by the Congress. Although average per capita spending 
is higher for Medicare Advantage ($986) than for traditional Medicare 
($958), HRR-level expenditures are correlated between the two programs 
(0.66). 

A complementary analysis by PHE examined geographic variation in 
total health care spending at the HRR level. This measure accounts for the 
total population in the United States by synthesizing estimates from Acu-
men’s population-specific study of Medicare and Medicaid fee-for-service 
(Acumen, LLC, 2013a,b) and Harvard’s analysis of the MarketScan da-
tabase as a proxy for commercial spending (Harvard University, 2012). 
Spending for the uninsured population was imputed by estimating a fac-
tor price-adjusted national average based on census and MEPS data. The 
spending estimate for Medicaid Managed Care was generated using enroll-
ment and total dollars paid for Medicaid health maintenance organization 
(HMO) beneficiaries by state, using data from the Medicaid Statistical 
Information System (MSIS). To create the total spending measure, payer-
specific weights were applied.4 The analysis of total spending found that 
HRRs in the 90th percentile spend 50 percent more per beneficiary each 
month than HRRs in the 10th percentile, a larger variation than that shown 
in Table 2-1 for Medicare or commercial insurers (PHE, 2013). 

3 CMS began collecting individual encounter claims data for Medicare Advantage benefi-
ciaries in April 2012. 

4 See PHE (2013) for detailed methodology. That report is publicly available on the IOM 
webpage at the following link: http://www.iom.edu/geovariationmaterials.
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Medicare and Commercial Utilization of Health 
Care Varies Across Service Categories 

The committee also commissioned analyses of geographic variation 
in utilization, which is measured in two ways. The first entails measuring 
utilization as “counts” of specific medical services, such as the number of 
emergency department and office visits per beneficiary per month. Because 
there are many different types of services, any measure of total utiliza-
tion must be a weighted sum of those services (for example, a hospital 
day should count more than a single laboratory test). The subcontractors 
weighted each service by a standard national price for that service to re-
move the effect of different prices across geographic locations and derive a 
measure of the aggregate quantity of services. This is the second measure 
of total utilization.5 

The ratios of the 90th to the 10th percentile of risk-adjusted utili-
zation (measured as counts) point to the presence of regional variation 
across different types of health care services within both the Medicare 
and commercial payer populations (see Table 2-4). The high use of emer-
gency department services among the MarketScan commercial population 
is particularly striking, as utilization among HRRs in the 90th percentile 
(measured as counts of visits per beneficiary per month) is more than twice 
as high as that among HRRs in the 10th percentile. 

A recent MedPAC analysis also reveals substantial regional variation 
in service-specific utilization. Metropolitan CBSAs in the 90th percentile 
utilized approximately 2.01 times as much post-acute care per beneficiary 
as metropolitan CBSAs in the 10th percentile (MedPAC, 2011).6 After post-
acute care services, the ambulatory care (outpatient visit) and inpatient visit 
categories varied the most, with 90th to 10th percentile ratios of 1.24 and 
1.22, respectively (MedPAC, 2011). The impact of post-acute care services 
on variation in total Medicare spending and utilization is discussed in 
greater detail later in this chapter. 

The wide variation in inpatient hospitalization spending has been a key 
focus in the literature. Findings have shown that these regional differences 
may result from variation in the per capita rates of admission and readmis-
sion (Fisher et al., 1994; Wennberg and Cooper, 1998), average lengths 
of hospital stay (Yuan et al., 2000), and mix of patient diagnosis-related 
groups (DRGs) (Frick et al., 1985; Steinwald, 2003), and indirectly from 

5 Refer to Appendix E for detail on the methodology. 
6 This MedPAC analysis adjusts for input price and health status. The MedPAC report notes 

that this regression model used a “service sector-specific health status adjustor. For example, 
metastatic cancer would have a much greater coefficient for total service utilization than it 
would for post acute care. This is different than using a beneficiary’s HCC [hierarchical condi-
tion category] score to adjust for health status” (MedPAC, 2011, p. 7). 
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a host of inpatient-care and efficiency-related factors (nurse staffing, tests, 
procedures, drugs) that may differ across and within geographic regions 
(Franzini et al., 2010). 

The empirical analyses of Medicare and commercial data demonstrate 
considerable variation in emergency department and outpatient visits. This 
variation may be due to underlying differences in the regional distribution 
of socioeconomic factors shown to influence emergency department use 
(Cunningham, 2006). Significant regional variation also may exist in the 
organizational structure of emergency response staff, as well as the techni-
cal capacity of emergency department facilities (Cummins, 1993) and/or 
the supply and availability of primary care services (Cunningham, 2006).

The University of Pittsburgh analysis of Medicare Part D found HRR-
level variation in prescription drug spending and use,7 with 90th to 10th 
percentile ratios of 1.24 and 1.17, respectively (University of Pittsburgh, 
2013). Although a multitude of studies have assessed variation in total uti-
lization of health care, the literature on variation in the use of prescription 
drugs is limited.

7 The Pittsburgh analysis adjusted drug spending for patient demographics (age, sex, race, 
income), insurance status, and clinical characteristics (CMS-HCC risk scores, prescription 
drug HCC [RxHCC] risk scores, and institutionalization status) (University of Pittsburgh, 
2013, p. 9). 

TABLE 2-4 
Ratio of the 90th to the 10th Percentile of Per-Member-Per Month (PMPM)  
Risk-Adjusted Utilization (measured as counts) of Selecteda Service Categories  
Among Medicare and Commercial Populations at the Hospital Referral Region Level 

NOTE: Utilization figures have been adjusted for age, sex, and health status.
aThe committee was limited in the number of utilization measures it could investigate across Medicare and 
commercial databases due to time and budget constraints. Hence, post-acute care was not included in the 
committee’s main analysis. However, upon receiving preliminary results of the analysis, the committee asked 
Acumen to investigate post-acute care. Commercial payers did not conduct a similar analysis due to their 
younger populations, who receive very little post-acute care as a population. This table only presents utiliza-
tion measures that are common across payer populations.

SOURCE: Committee analysis of subcontractor data.

Inpatient  
Admission

Outpatient  
Visits

Prescription 
Drug Fills

Emergency  
Department 
Visits

Imaging  
Procedures

Medicare 1.29 1.33 1.19 1.33 1.23

Commercial 1  
(OptumInsight) 1.48 1.46 1.36 1.54 1.76

Commercial 2  
(MarketScan) 1.45 1.30 1.34 2.04 1.33
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Geographic Variation Persists Over Time

Although total health care spending has grown steadily over time 
(Fisher et al., 2009), Figure 2-1 demonstrates that in the past four decades, 
per capita health care spending has been growing more rapidly in the com-
mercial sector than in Medicare. The committee commissioned “growth” 
analyses to assess whether geographic variation persists over time, and 
thus can be considered a true signal rather than a result of random noise. 
At any fixed point in time, area-level expenditures reflect the underlying 
spending habits of individual beneficiaries while also reflecting some degree 
of random noise arising from the uncertainty of individual health episodes. 
The former factor persists over time, while the latter does not. Trends in 
prices paid by commercial insurers and the demographics of those whom 
they insure also may change over time in ways that do not mimic Medicare. 

Acumen’s analysis of Medicare data found that spending and utilization 
growth rates have not differed much over time between high- and low-
cost regions of the country; regions that were high- (or low-) cost in 1992 
remained so in 2010 (Acumen, LLC, 2013b). This finding is illustrated in 
Figure 2-2, which classifies HRRs into cost quintiles based on their expen-
diture levels in 1992; quintiles 1 and 5 represent the lowest- and highest-
cost regions, respectively. After regional differences due to input price, age, 
sex, and health status are removed, expenditure growth patterns are highly 
similar in each quintile (with the exception of some regression toward the 
mean for quintile 5). In short, spending differences between low- and high-
cost geographic regions persist over time and thus do not simply reflect 
random variation at a point in time. Utilization growth rates mirror the 
spending patterns presented in Figure 2-2. These results are consistent with 
the existing literature, which reports that variation in Medicare spending 
persists across areas over time (Cutler and Sheiner, 1999).

Another demonstration of the stability of the HRR cost quintiles over 
time is shown in Tables 2-5 and 2-6, which display the change in quintile 
rank between 1992 and 2010 for spending and utilization, respectively 
(Acumen, LLC, 2013b). As shown in Table 2-5, among all HRRs in the 
lowest-cost quintile of spending in 1992, 61 percent remained in the lowest-
cost quintile in 2010, 28 percent moved to the second-lowest-cost quintile, 
and so on. Stability in utilization, displayed in Table 2-6, is weaker, with 
only 46 percent of HRRs in the lowest-cost quintile remaining in that 
quintile in 2010. 

As a final way of distinguishing the portion of geographic variation 
that arises from systematic differences and the portion that is random, the 
subcontractors examined correlations of year-to-year spending and year-to-
year utilization during 1992 and 2010 (Acumen, LLC, 2013b). Area-level 
Medicare spending is highly correlated from one year to the next, with an 
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TABLE 2-5 
Stability in Medicare Spending Quintiles 

SOURCE: Acumen, LLC, 2013b.

Quintile  
in 1992

Quintile in 2010
1 2 3 4 5

1 (lowest) 61% 28% 10% 2% 0%

2 26% 41% 23% 7% 3%

3 13% 21% 38% 25% 3%

4 0% 8% 23% 44% 25%

5 (highest) 0% 2% 7% 23% 69%

TABLE 2-6
Stability in Medicare Utilization Quintiles 

SOURCE: Acumen, LLC, 2013b.

Quintile  
in 1992

Quintile in 2010
1 2 3 4 5

1 (lowest) 46% 25% 16% 8% 5%

2 30% 33% 23% 13% 2%

3 21% 25% 25% 16% 13%

4 2% 13% 30% 33% 23%

5 (highest) 2% 5% 7% 29% 58%

average Pearson correlation of 0.96 between any given year “t” and year 
“t + 5” (for example, between 1992 and 1997). Year-to-year Medicare 
utilization is slightly less correlated, with a Pearson correlation of 0.86 for 
any given year “t” and year “t + 5.” These high correlations are further 
evidence that HRR spending and utilization levels are stable, with regions 
that are high- (or low-) cost in 1992 remaining so in 2010. In other words, 
little of the variation is random. More precisely, random variation in aver-
age HRR-level Medicare spending in any one year is small relative to the 
mean (ranging from 2 percent for the largest HRR to 4 percent for the 
smallest HRR), suggesting that sample sizes per HRR are sufficiently large 
to support conclusions. 

Acumen’s Medicare Advantage analysis also found a strong correlation 
of spending over time (2007-2009 period of analysis), with correlation coef-
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ficients greater than 0.972 for all year-to-year comparisons (Acumen, LLC, 
2013a). As noted earlier, Medicare Advantage spending is highly stable as 
it is determined by CMS benchmarks, which are based on historical fee-for-
service rates and updated yearly. The Harvard MarketScan analysis echoes 
the Medicare growth analysis, finding moderately high correlations (rang-
ing from 0.68 to 0.88) of area-level year-to-year commercial spending dur-
ing 2006 and 2010 (Harvard University, 2012). Naturally, correlations drop 
as intervals between years increase; for example, the correlation of spending 
between 2006 and 2007 is 0.77, whereas that between 2006 and 2010 is 
0.57. Overall, the high year-to-year correlation and quintile stability sug-
gest that geographic variation is real and not an artifact of random noise. 

Conclusion 2.1. Geographic variation in spending and utilization is 
real, and not an artifact reflecting random noise. The committee’s em-
pirical analyses of Medicare and commercial data confirm the robust 
presence of variation, which persists across geographic units and health 
care services and over time.

THE ROLE OF VARIATION IN PRICE

As discussed earlier, variation in health care spending reflects variation 
in both price and utilization (quantity of services). Price is the amount paid 
by insurers and beneficiaries to a provider per unit of health care services. 
Price variation is attributable to two factors: (1) differences in the prices of 
inputs that are beyond a provider’s control (costs related to capital; labor; 
and other overhead costs, such as rent and insurance), and (2) the margin 
above the cost of inputs that a payer or provider chooses to set or negoti-
ate (Gold, 2004). Whereas CMS traditionally sets a uniform national base 
price, adjusting for the differences in input prices across geographic areas 
and certain other factors, commercial prices are set through negotiations 
between payers and providers (Chernew et al., 2010; Dunn et al., 2012). 
Because negotiating power varies across areas, the variation in prices re-
ceived by providers is substantially larger in the commercial sector than in 
Medicare. 

Analyses conducted for this study support the results in the existing 
literature, which reports that adjusting for regional differences in prices has 
little effect on observed variation in Medicare spending (Cutler and Sheiner, 
1999; Fuchs et al., 2001; Gottlieb et al., 2010). In this study, adjustments 
for input prices slightly increased geographic variation as compared with 
unadjusted spending. HRR-level input-price-adjusted spending at the 90th 
percentile was 44 percent more per Medicare beneficiary than input-price-
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adjusted spending at the 10th percentile.8 However, this does not imply 
that the HRRs in the 90th and 10th percentiles of unadjusted spending and 
input-price-adjusted spending are the same. In other words, a high-spending 
HRR could hypothetically move to a low-spending quintile following the 
elimination of regional variation due to input prices.

In the commercial market, however, regional differences in price rather 
than utilization of health care services influence much of the overall re-
gional variation in spending (Donohue et al., 2012; Dunn et al., 2012). 
In the MarketScan commercial population, adjustment for input prices 
reduced variation across areas by only a small amount, as the difference 
between the 90th and 10th percentiles of spending decreased from 36 per-
cent to 33 percent (Harvard University, 2012). To further explore the effects 
of price, Harvard’s MarketScan analysis examined relationships among 
spending, quantity (counts of service use), and price,9 with adjustment for 
age, sex, and health status. As shown in Figure 2-3, price and quantity are 
negatively correlated; spending is relatively uncorrelated with quantity, but 
highly correlated with price. This finding highlights the importance of fur-
ther examining variation in commercial prices to understand its relationship 
to total commercial spending.

In a separate analysis, Harvard investigators disaggregated price into 
its subcomponents and examined variation in input prices and markups 
(defined as the difference between input and transaction “output” prices). 
Harvard reports that 70 percent of variation in total commercial spending 
is attributable to price markups, most likely reflecting the varying market 

8 Note that this result differs from the finding in MedPAC’s 2011 Report to Congress: Re-
gional Variation in Medicare Service Use, which reports that input price adjustment decreased 
variation between metropolitan CBSAs in the 90th and 10th percentiles from 55 percent to 
30 percent. Differences in the time period (MedPAC data are from 2006-2008), the data file 
used (MedPAC uses the beneficiary-level annual summary file [BASF] and inpatient claims), 
and especially in standardization methods could explain this discrepancy. Acumen used claim-
level standardization for all Medicare Part A and B services, while MedPAC used claim-level 
standardization only for inpatient claims and the BASF for all other claims. In the BASF files, 
payment adjustments are based on the location of the beneficiary rather than the location of 
the provider. Acumen adjusted all Part A and B spending for the input price of the provider’s 
location. Acumen then aggregated each individual’s total price-adjusted spending and assigned 
this amount to the location (i.e., HRR) in which the individual resided.

9 Refer to the Harvard report for detail on the methodology of the price calculation (Harvard 
University, 2012). 
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TABLE 2-7 
Relative Proportion of Spending Variation Due to Quantity (utilization), Markup,  
and Input Price, Decomposed by Service Type

Quantity (%) Markup (%) Input-Price (%)

Total Medical Spending 16 70 14

Inpatient Spending 18 62 20

Outpatient Spending 21 70 9

SOURCE: Harvard University, 2012.

power of providers across HRRs (Harvard University, 2012).10 As discussed 
earlier, variation in the utilization of health care services, particularly in-
patient hospitalization and emergency department visits, does contribute 
to regional spending differences in the commercial population. As shown 
in Table 2-7, however, utilization and input prices have noticeably smaller 
effects than price markups on overall variation in commercial spending. 

Conclusion 2.2. Variation in spending in the commercial insurance 
market is due mainly to differences in price markups by providers 
rather than to the differences in the utilization of health care services. 

OTHER FACTORS ACCOUNTING FOR GEOGRAPHIC VARIATION

As noted in Chapter 1, reducing regional differences in health care 
spending and utilization is desirable only to the extent that the variation 
reflects system inefficiencies. A number of factors contribute to geographic 
variation, and while many of these factors have traditionally been classified 
as “acceptable” or “unacceptable,” some sources of variation are ambigu-
ous and do not fall neatly into either category. Area-level differences in 
factor prices (wage, rent, and other overhead costs) and in patient health 
status and demographic characteristics (e.g., age, gender) generally are 
considered to be acceptable sources of variation (American Hospital Asso-
ciation, 2011; Bernstein et al., 2011) because they are beyond the control 
of both providers and patients. By contrast, geographic variation in spend-

10 It is widely believed that variation in prices for services delivered to commercially insured 
patients is driven by variation in provider market power. This belief has been difficult to con-
firm or refute empirically. It is not straightforward, for example, to define the boundaries for 
the relevant market; the relevant region for providing radiation therapy services differs from 
the region for acute cardiac care, for example, so a hospital may have a very large market 
share for one service and not for another. Consequently, market power may very well explain 
much of the variation in pricing for commercially insured patients, but appropriate empirical 
tests are difficult to implement.



Copyright © National Academy of Sciences. All rights reserved.

Variation in Health Care Spending:  Target Decision Making, Not Geography

EMPIRICAL ANALYSIS OF GEOGRAPHIC VARIATION 57

ing is considered inappropriate or “unacceptable” when it is caused by or 
results in ineffective use of treatments, as by provider failure to adhere to 
established clinical practice guidelines, or when it reflects the market power 
of providers. As noted, not all causes of variation can be neatly classified. 
Variation stemming from differential patient preferences may potentially be 
acceptable, although more intensive treatment does not necessarily lead to 
higher-value care. Other demographic factors, such as race, represent a mix 
of acceptable and unacceptable causes of variation. If health needs vary by 
race across populations, it will be important to account for its effects. If 
race were responsible for preferences for care or discrimination, however, 
it would not be considered an acceptable source of variation in health care 
utilization. The literature shows a lack of consensus on a definitive frame-
work for acceptable and unacceptable variation, and the interpretation of 
the association of such factors as patient preferences or race with variation 
is unclear. 

A review of the literature on geographic variations reveals patient 
health status to be a key explanatory factor; however, estimates of its con-
tribution vary greatly. Adjusting for health status has been shown to reduce 
variation in Medicare spending by 16 to 66 percent (CBO, 2008; Cutler 
and Sheiner, 1999).11 A recent study found that health status, measured at 
the individual level, accounted for 18 percent of the geographic difference 
between the highest- and lowest-spending Medicare quintiles (Bernstein 
et al., 2011; Sutherland et al., 2009). The wide range of the explanatory 
effect of health status is due in general to differences across studies in the 
geographic unit of analysis and the risk adjustment methodology. 

Health status risk scores typically are measured based on diagnosis 
codes recorded on Medicare claims. Because these codes differentiate only 
modestly among patients with the same diagnoses, they cannot perfectly 
capture true illness severity (Pine et al., 2007). Therefore, using such mea-
sures may fail to correct fully for differences in health status among areas. 
Moreover, risk adjustment using claims-based measures such as CMS’s hier-
archical condition category (HCC) codes may be subject to bias, as regions 
that have higher spending and greater intensity of practice appear to code 
more intensively, thus overstating beneficiaries’ severity of illness (Song et 
al., 2010). As a result, at least some of the reduction in variation attribut-

11 The 2008 Congressional Budget Office report states that previous work by MedPAC had 
concluded that 16 percent of variation in spending should be attributable to regional differ-
ences in beneficiary health status (CBO, 2008). This analysis was conducted at the state-level 
and weighted by population. The Cutler and Sheiner (1999) analysis, on the other hand, 
conducted at the HRR level with unweighted estimates, found that 66 percent of variation 
could be accounted for by differences in health status. It is unclear whether these studies used 
retrospective or prospective analysis. These differences in methodology can partially explain 
the large range of explanatory power attributable to health status (Manning et al., 2012). 
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able to health status using claims-based measures is an artifact of more ag-
gressive surveillance and diagnosis by providers in higher-spending regions, 
although how important this bias is in attributing differences in spending 
among regions to differences in health status has not been quantified. 

Adjusting for patient burden of illness using more complete measures 
of health status naturally accounts for a greater portion of unexplained 
geographic variation in Medicare spending. A recent study found that us-
ing progressively better and more comprehensive measures of health status 
reduced unexplained variation by 21-33 percent (Zuckerman et al., 2010). 
A separate evaluation of Medicare Part D (prescription drug) risk adjust-
ment methodology found that incorporating information on prior-year drug 
use, cost, or both into CMS’s prescription drug HCC (RxHCC) greatly 
improved the variation explained (Hsu et al., 2009). For example, using a 
CMS-HCC summary score explained 10 percent of variation in Medicare 
drug spending, while including more detailed information and using 184 
HCC indicators explained 17 percent. Respecting practical limitations, 
ideally health status measures based on claims data should be enhanced 
with important behavioral and clinical data on Medicare and commercially 
insured beneficiaries. 

Previous studies have found that demographic variables such as age, 
sex, race, ethnicity, and income are common confounders of individual pa-
tient health (Adler and Newman, 2002; Case and Deaton, 2005; DeNavas-
Walt et al., 2009; Farley, 1985). As discussed earlier, differences in the 
regional distribution of these factors may subsequently influence aggre-
gated, area-level health care spending and utilization. Although the age 
and sex composition of Medicare beneficiaries is generally similar across 
large geographic areas, race and income patterns are more heterogeneous 
(Baicker, 2004; Baicker et al., 2005). In 2004, approximately 80 percent 
of Hispanics in the United States lived in 9 states, while 60 percent of all 
African Americans were concentrated in 10 states (American Hospital 
Association, 2009). Furthermore, disease burden and associated medical 
spending vary among different races; for example, one study found that 
African American Medicare beneficiaries had higher health care spending 
than non-Hispanic white beneficiaries (Baicker et al., 2004). It is important 
to note that demographic variables, including gender, age, race/ethnicity, 
and income, continue to serve as proxies for other, unmeasured behavioral 
and socioeconomic predictors of health status. Although there is some 
heterogeneity in the distribution of demographic variables throughout the 
United States, they may be close enough to uniform that they do not explain 
variation at the area level, particularly after variation attributable to patient 
health status is accounted for. 

To date, few studies have investigated the degree to which the type and 
benefit generosity of insurance plans contribute to measures of geographic 
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variation in health care spending and utilization. The benefits associated 
with specific insurance plans, including deductibles, copayments, and other 
internal limits, can affect how much health care is consumed, as well as 
what health care is provided (Finkelstein et al., 2012; Newhouse and Insur-
ance Experiment Group, 1993). In comparing spending by payer type, a 
recent study found more variation in hospitalizations across metropolitan 
areas for populations with unmanaged care than for those enrolled in an 
HMO (Baker et al., 2010). The committee’s empirical analyses of Medicare 
and commercial spending, utilization, and quality adjusted for regional 
differences attributable to these predictors, as discussed in the following 
sections and in Chapter 4. 

In addition to population and patient characteristics, geographic varia-
tion in health care spending and utilization may be influenced by a host 
of local and regional market factors, such as the supply of providers and 
medical services, the percentage composition of the insured population, and 
provider and payer competition (Baicker et al., 2004; Fisher et al., 2003a; 
Reschovsky et al., 2011; Welch et al., 1993; Wennberg and Cooper, 1999). 
The types of providers within a defined area (HRR, state, other defini-
tions) may affect variation in health care spending; recent studies have 
found a correlation between a higher percentage of primary care physicians 
and lower spending per beneficiary within a region (Baicker et al., 2005; 
Chernew et al., 2009). Greater hospital capacity within regions, which 
translates to a higher ratio of beds to per capita population, is correlated 
with higher health care utilization, particularly affecting rates of inpatient 
hospital admission (Wennberg et al., 2004). Although the supply of physi-
cians and hospitals is correlated with health care spending and utilization, 
there may not necessarily be a causal connection, as variables such as physi-
cian supply and hospital capacity are endogenous in nature.

EMPIRICAL EVALUATION OF PREDICTORS OF VARIATION

The committee’s commissioned analyses complement the existing lit-
erature, evaluating the role of patient-, payer-, and market-level factors 
on geographic variation in health care spending and utilization. The sub-
contractors conducted multiple ordinary least squares (OLS) regression 
analyses at the HSA, HRR, and metropolitan CBSA levels, controlling for 
“clusters” of established predictors.12 In selecting a baseline case model 
(Cluster 2), the committee adjusted for “acceptable” and expected sources 
of geographic variation, such patient health status, age, and sex. The 
baseline model does not adjust for other, ambiguous demographic factors, 

12 See Table 2-8 and Appendix D for a complete list of predictors and regression model 
specifications. 
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such as race and income, as these variables are distributed heterogeneously 
across regions, suggesting that some areas may have greater access to or can 
afford better health care. The baseline case model also does not adjust for 
endogenous factors such as market supply variables, which, like race and 
income, are considered by some to be “unacceptable” sources of variation. 

Table 2-8 shows how the HRR-level distribution of the highest-
spending (90th percentile) and lowest-spending (10th percentile) quintiles 
changes with adjustment for regional differences in predictors. Results 
indicate that adjusting for age and sex (Cluster 1) has a negligible effect on 
geographic variation in Medicare spending. Beneficiary health status (Clus-
ter 2), when measured using diagnoses recorded on claims, substantially 
reduces variation between high- and low-spending regions across both 
Medicare and commercial payers.13 This suggests that diagnoses recorded 
on claims are systematically different across HRRs. Therefore, the base 
case adjustments (Cluster 2) account for much of the variation in input-
price-adjusted spending.

Figure 2-4 illustrates the change in geographic variation in Medicare 
input-price-adjusted spending after adjustment for age, sex, and health 
status predictors (Control and Cluster 2 in Table 2-8). Each bar represents 
the number of people in HRRs with a given spending level. For example, 
the far left bar in the top histogram indicates that around a million people 
live in HRRs with Medicare spending under $700. The lower histogram is 
adjusted for age, sex, and health status, whereas the upper one is not. As 
indicated by the narrowed distribution of the 90th to the 10th percentile 
ratios (1.44 to 1.23) in the lower histogram, a greater number of HRRs 
(weighted by beneficiary months) fall in the middle range of Medicare 
spending when age, sex, and health status are taken into account. 

Results of the Cluster 3 and 4 regressions in Table 2-8 demonstrate 
that when health status is excluded from the model, other demographic 
variables, such as race or income, provide little explanatory power.14 Clus-
ter 5 results confirm that race and income have a trivial effect on reducing 
variation once beneficiary health status is included in the model. Insurance 
and employer characteristics (Cluster 6) also explain some regional varia-
tion in the commercially insured population. 

Comparing the results of Clusters 2 and 8 shows that once age, sex, 

13 In the Harvard MarketScan regression analysis, spending variation is reduced most sub-
stantially with adjustment for age and sex (Cluster 1), and health status (Cluster 2) appears not 
to provide additional explanatory power. As age and sex are common confounders for health 
status, however, this may be a result of measurement issues in the data. The combined effect 
of demographic variables and health status on variation is considerably large. 

14 Race and income variables have a slightly greater effect in the MarketScan population than 
in the Medicare and OptumInsight populations. This difference in results may be attributed 
to varying sample sizes in each HRR across the different databases. 
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TABLE 2-8 
Ratios of 90th to 10th Percentile HRR-Level Input-Price-Adjusted Spending Across  
Payers When Adjusted for “Clusters” of Predictors

Cluster
Ratio:  
Medicare

Ratio:  
Commercial 1 
(OptumInsight)

Ratio:  
Commercial 2
(MarketScan)

Control: 
Adjusted for Year and Partial-Year Enrollment Only

1.44 1.43 1.33

Cluster 1: 
Adjusted for Control + Age + Sex + Age–Sex 
Interaction

1.44 1.43 1.26

Cluster 2: 
Adjusted for Cluster 1 + Health Statusa 1.23 1.37 1.28

Cluster 3: 
Adjusted for Cluster 1 + Race

1.40 1.43 1.24

Cluster 4: 
Adjusted for Cluster 1 + Income

1.41 1.40 1.26

Cluster 5: 
Adjusted for Cluster 1 + Race + Income + Health Status

1.25 1.42 1.27

Cluster 6: 
Adjusted for Cluster 1 + Employer/Insurance  
Predictorsb

* 1.39 1.30

Cluster 7: 
Adjusted for Cluster 1 + Market-Level Predictorsc 

1.44 ** 1.26

Cluster 8 d,e: 
Adjusted for Cluster 5 + Employer/Insurance  
Predictors + Market-Level Predictors 

1.25 ** 1.28

Cluster 9e: 
Adjusted for Cluster 5 + Employer/Insurance  
Predictors + Reduced Set of Market-Level Predictors

1.25 ** 1.27

Cluster 10e: 
Adjusted for Cluster 1 + Medicare-Specific Variablesd 1.25 *** ***

a The analysis uses CMS’s 2008 definition of hierar-
chical condition categories (HCCs) as an indicator 
of health status. 

b Employer and insurance characteristics include 
the following variables: benefit generosity, payer/
plan type, plan size (OptumInsight only), and data 
source (MarketScan only).

c Market-level predictors include the following 
variables: hospital competition, % uninsured 
population, supply of medical services, malpractice 
environmental risk, physician composition, access 
to care, payer mix, Medicaid penetration, health 
professional mix, supplemental Medicare insurance.

d Cluster 8 combines all predictors used in Clusters 
1-7. These include demographic variables (age, 
gender, race, income), health status, employer and 
insurance characteristics, and market-level factors. 
In addition to the specified predictors, this model 

also includes dummy indicators for institutional 
status, dual-enrollment status, and supplemental 
Medicare insurance.

e See Appendix D for complete model specifications 
for the Medicare analysis. 

*This regression was conducted using commercial 
insurance data only, as it was not applicable to the 
Medicare analysis. 

**The methodology used to conduct the OptumIn-
sight market-level analysis differed substantially 
from that of the other analyses, making the results 
noncomparable across subcontractors. Refer to 
Lewin’s report for complete findings (The Lewin 
Group, 2013).

***This regression specification was limited to the 
Medicare analysis. 

SOURCE: Committee analysis of subcontractor data.



Copyright © National Academy of Sciences. All rights reserved.

Variation in Health Care Spending:  Target Decision Making, Not Geography

62 VARIATION IN HEALTH CARE SPENDING

and health status are accounted for, the full set of market variables does not 
reduce variation in either the Medicare or commercially insured population. 
Even after adjustment for all predictors measurable within the data used for 
these analyses and supported by the literature (demographic factors, health 
status, insurance and employer characteristics, and market-level covari-
ates), a substantial amount of variation remains unexplained. The degree 
to which this variation represents “unacceptable” variation or inefficiency 
rather than potentially “acceptable” variation due to factors not measured 
by the data (such as patient preferences and health behaviors) is unknown. 

Results differ for the commercial population. Much of the variation in 
spending in that population is attributable to differential markups, which 
are not present in the Medicare population since CMS sets a take-it-or-
leave-it price. Not surprisingly, market factors play a role in explaining the 
variation attributable to these markups; accounting for them reduces the 
variation in the markups by 27 percent. Because of the negative correlation 
between markups and quantity (utilization) of health care, however, market 
factors and spending show little correlation (see Table 2-8). 

Moreover, the results of PHE’s analysis of variation in total, input-
price-adjusted health care spending attributable to known predictors, dis-
played in Table 2-9, reveal a pattern similar to that of Medicare- and 
commercial-only spending. The drop in the 90th to 10th percentile ratio 
between the Control and Cluster 2 regression models suggests that age, sex, 
and health status of beneficiaries account for a substantial portion of varia-
tion across HRRs. Factors such as race, income, and market variables do 
not provide additional explanatory power once age, sex, and health status 
are included in the model. Moreover, unexplained variation remains that 
may be a result of unobservable, unmeasured acceptable factors or unac-
ceptable inefficiencies. 

These analyses were limited to predictors measurable with claims data. 
As a result, the regional variation attributable to patient preferences and 
access to care or to differences in physician discretion and practice patterns, 
for example, could not be measured. 

Patient access to care has been shown to influence Medicare spend-
ing and utilization. Fisher and Wennberg (2003) conclude that HRRs that 
provide lower access to care, with long waiting times for office or emer-
gency department visits, also tend to have higher expenditures (Fisher and 
Wennberg, 2003). Although patient access to medical care varies across 
regions in the United States as the result of a number of socioeconomic 
factors (Fiscella et al., 2000), it appears to have little impact on patients’ 
perceived quality of care (Fowler et al., 2008; Radley, 2012). 

It is unclear what proportion of overall variation can be accounted for 
by regional variation in patient preferences, a variable that is challenging 
to measure with accuracy. Some studies have found an association between 
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FIGURE 2-4 Number of Medicare beneficiaries in hospital referral regions (HRRs) in 22 
categories of monthly per capita spending, with input-price adjustment alone (2a—
top) and with input-price adjustment plus adjustment for age, sex, and health status 
(2b—bottom).
NOTE: Medicare spending in both 2a and 2b have been adjusted for regional difference in input price. PMPM 
= per patient per month.

SOURCE: Developed by the committee and IOM staff based on data from Acumen Medicare analysis.
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variation in patient preferences and geographic variation in health care 
utilization, while others have established that patient preferences account 
for little regional variation in health care spending (Anthony et al., 2009; 
Barnato et al., 2007).

The role of physicians in explaining regional variation is better estab-
lished. Numerous studies have found that differences in provider practice 
patterns can explain a substantial portion of geographic variation (Baicker, 
2004; MedPAC, 2008; Sirovich et al., 2005, 2008). In fact, physician deci-
sion making can account for more than half the variation in spending on 
end-of-life care across geographic areas (Cutler et al., 2013). Specifically, 
differences in physicians’ beliefs about the efficacy of certain discretionary 
treatments explain the largest proportion of regional variation, followed 
by physicians’ views on organizational factors (pressure to accommodate 
other providers or patients). The associated analysis found that financial 

TABLE 2-9 
Ratios of 90th to 10th Percentile HRR-Level Input-Price-Adjusted Total Health Care 
Spending When Adjusted for Selected “Clusters” of Predictors

Cluster
Ratio:  
Total Spending

Control: 
No adjustments

1.48

Cluster 2: 
Adjusted for Partial Year Enrollment + Age + Sex + Age–Sex Interaction + Health 
Status

1.32

Cluster 3: 
Adjusted for Cluster 2 + Race

1.31

Cluster 4: 
Adjusted for Cluster 2 + Income

1.31

Cluster 5: 
Adjusted for Cluster 2 + Race + Income

1.31

Cluster 7: 
Adjusted for Cluster 2 + Market Variablesa 

1.32

Cluster 9e: 
Adjusted for Cluster 5 + Market Variablesa 1.29

a Precision Health Economics selected a reduced set of market-level variables from those originally provided 
in the Acumen, Lewin, and Harvard reports on Medicare and commercial data according to several criteria: 
policy relevance, consistency of measurement, lack of redundancy, and effect size of predictors in the com-
missioned analyses,. The following market-level covariates were used in this analysis: specialists per 1,000, 
beds per 1,000, Herfindahl–Hirschman Index (HHI) distribution of beds, % health maintenance organization 
(HMO) population, % uninsured population, total population, teaching hospital indicator, malpractice geo-
graphic practice cost index (GPCI) indicator. 

SOURCE: PHE, 2013.



Copyright © National Academy of Sciences. All rights reserved.

Variation in Health Care Spending:  Target Decision Making, Not Geography

EMPIRICAL ANALYSIS OF GEOGRAPHIC VARIATION 65

incentives do not play a role. The investigators note that provider beliefs 
often are not correlated with current medical professional guidelines in the 
United States. This suggested lack of application of evidence-based treat-
ment that promotes high value may represent waste or inefficiency within 
the health care system. 

The subcontractors’ analyses do not distinguish between “acceptable” 
and “unacceptable” sources of variation. The residual variation unac-
counted for here may have a causal connection with unobservable factors, 
such as patient preferences, unmeasured regional differences in health sta-
tus, market characteristics, or discretionary provision of inefficient care. 
Some variation is driven by policies specific to certain health care services 
or is attributable to unique regional factors, such as Medicare fraud. By 
definition, it is impossible to infer how much variation is attributable to 
each of these unmeasured factors. However, the robust presence of sizable 
residual variation in the use of health care services, even as more and more 
causes of “acceptable” variation are measured, creates a presumption that 
inefficiency may be one of the potential causes of variation. 

Conclusion 2.3. The committee’s empirical analysis revealed that after 
accounting for differences in age, sex, and health status, geographic 
variation is not further explained by other beneficiary demographic 
factors, insurance plan factors, or market-level characteristics. In fact, 
after controlling for all factors measurable within the data used for this 
analysis, a large amount of variation remains unexplained.

INFLUENCE OF POST-ACUTE CARE SERVICES 
ON REGIONAL VARIATION IN MEDICARE

To determine the extent to which variation in particular health care 
services contributes to total variation in Medicare expenditures, the com-
mittee disaggregated price-standardized, risk-adjusted Medicare spending 
into seven types of services: (1) acute (inpatient) care, (2) post-acute care, 
(3) prescription drugs, (4) diagnostics, (5) procedures, (6) emergency de-
partment visits, and (7) other.15 Results of the subcontractors’ analyses 
suggest that utilization of post-acute care services is a key driver of HRR-
level variation in Medicare spending, with most of the remaining variation 
stemming from use of inpatient services. Post-acute care includes a wide 

15 “Acute care” includes inpatient claims at acute hospitals and Medicare Part B claims when 
the place of service is an inpatient hospital; it excludes claims from psychiatric and rehabilita-
tion facilities. “Post-acute care” includes home health care, skilled nursing care, hospice care, 
rehabilitation, and long-term care hospitals. “Prescription drugs” includes Medicare Parts B 
and D. “Diagnostics” includes outpatient physician visits and imaging. “Other” denotes all 
claims not included in the first six categories.
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range of services designed to treat beneficiaries following discharge from 
an acute care hospital setting. A recent study reports that in 2002, ap-
proximately one-third of Medicare beneficiaries who received treatment at 
acute care hospitals also used post-acute care services (American Hospital 
Association, 2009). 

The key role played by post-acute care services can be clearly seen in 
Figures 2-5a through 2-5h, a series of charts in which the horizontal axis 
represents HRRs ordered from left to right by total per-member-per-month, 
input-price-adjusted spending (a measure of utilization) between 2007 and 
2009 for Medicare Parts A and B. Thus in each graph, the lowest total 
use area (Rochester, New York) is the left-most bar, and the highest total 
use area (Miami, Florida) is the right-most. The vertical axis represents 
the deviation of input-price-adjusted spending (utilization) in a particular 
HRR from the national mean utilization for the type of service shown af-
ter adjustment for patient demographics and health status (see the note to 
the figures). In other words, the residuals represent unexplained variation. 
Figure 2-5a shows the total Medicare utilization across HRRs that remains 
unexplained after adjustment for input prices, demographics, and health 
status, while Figures 2-5b through 2-5h display the unexplained variation 
in utilization in specific service categories only. These residual charts suggest 
that variation in post-acute care utilization accounts for a large portion of 
the unexplained variation in total utilization. Areas to the far left in Fig-
ure 2-5a have utilization roughly $50 to $150 below the adjusted national 
mean, whereas those on the far right have utilization roughly $100 to $200 
above the adjusted national mean. In fact, as Table 2-10 indicates, if there 
were no variation in post-acute care spending, the variation in total spend-
ing would fall by 73 percent. Miami is an outlier, which the committee 
addresses in greater detail below. 

Almost all of the remaining variation is accounted for by variation in 
acute (inpatient) care utilization (see Figure 2-5c). If there were no variation 
in acute care spending but the variation in post-acute care spending were 
unchanged, the variation in total spending would fall by 27 percent. Finally, 
if there were no variation in either acute or post-acute care spending, varia-
tion in total spending would fall by 89 percent (see Table 2-10). Thus, the 
remaining services shown (e.g., diagnostic, which includes outpatient phy-
sician services; emergency department/ambulance service; and prescription 
drugs) play a small role in variation in Medicare spending. 

As discussed previously, the subcontractors’ findings are consistent 
with those of MedPAC’s 2011 report to Congress, which reveal that utili-
zation of post-acute care and acute (inpatient) care accounts for the great-
est variability in Medicare spending (MedPAC, 2011). Prior studies have 
noted that variation in the use of post-acute care is influenced not only 
by demographic and clinical factors but also by a number of nonclinical 
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predictors, including “variation in provider practice patterns, differences in 
local regulatory practices, and supply of [post-acute care] services” (Kane 
et al., 2002). Availability of and access to different types of post-acute 
care services also were found to be a determinant of utilization (Buntin et 
al., 2005). Although the subcontractors’ post-acute care analyses did not 
adjust for market factors (for example, supply of post-acute care facilities 
and beds), previous results of regression modeling (presented in Table 2-8) 
demonstrate that, after accounting for age, sex, and health status, market 
factors do not provide additional explanatory power. 

The committee noted that certain geographic areas spent considerably 
more than others for specific high-margin goods and services (e.g., home 
health care and durable medical equipment). The geographic variation in 
home health care spending may be partially accounted for by the variation 
in beneficiary and provider adherence to program standards (MedPAC, 
2012). The comprehensive coverage criteria allow beneficiaries to receive 
an unlimited number of home health care episodes once they qualify, and 
provide no incentives for either beneficiaries or physicians to consider 
alternative treatments. Some evidence also suggests that providers do not 
consistently follow Medicare’s standards in designing treatment. Although 
these differences in practice patterns explain some variation in home health 
care, the literature suggests that large deviations from the national average 
in spending and utilization in some areas may be an indication of fraud 
(Bernstein et al., 2011; MedPAC, 2009). In fact, the U.S. Office of the 
Inspector General (OIG) identified certain geographic areas in Florida, Illi-
nois, Louisiana, Michigan, New York, and Texas as high-risk for Medicare 
fraud (OIG, 2012). For example, Table 2-11 shows data from MedPAC 
on spending on home health care and durable medical equipment in the 
four southernmost Florida counties in 2006 and 2008 (MedPAC, 2011). 
Miami-Dade County is a clear outlier, with per capita spending substan-
tially greater than that of other nearby areas. Additionally, “in 2009, OIG 
found that Miami-Dade County, Florida, accounted for more home health 
outlier payments in 2008 than the rest of the Nation combined and that 
67 percent of home health agencies that received outlier payments greater 
than $1 million were located in Miami-Dade County” (OIG, 2012, p. 9). 

As described earlier, not all sources of variation can be measured, and 
variation in spending attributable to geographic variation in fraud is one 
such source. Although the amount of annual Medicare spending due to 
fraud is, by definition, unknown (Goldman, 2012), recent estimates indicate 
that Medicare and Medicaid paid as much as $98 billion in fraudulent and 
abusive charges in 2011 (Berwick and Hackbarth, 2012). Because fraud 
represents care that is never delivered to a patient and consequently can-
not improve health, a geographic payment adjustment based on area-level 
performance would penalize areas with above-average fraud. Yet, if such 
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counties were penalized for being low-value, all legitimate providers in 
those counties would bear the consequences.

Conclusion 2.4. Variation in total Medicare spending across geographic 
areas is driven largely by variation in the utilization of post-acute care 
services, and to a lesser extent by variation in the utilization of acute 
care services. 

LIMITATIONS OF EFFORTS TO MEASURE 
VARIATION IN QUALITY

Health care quality “composite measures” allow measurement of mul-
tiple aspects of quality by collapsing individual measures to create a single 
score (NQF, 2009). Composite quality indicators, developed and main-
tained by the Agency for Healthcare Research and Quality (AHRQ), are 
based largely on administrative data (billing- or claims-related informa-
tion), with inclusion and exclusion criteria being based on diagnosis or 
procedure codes. The committee’s commissioned analyses evaluated quality 

TABLE 2-10
Proportion of Variance Attributable to Each Medicare Service Category

 NOTE: Total Medicare spending and each component are input-price- and risk-adjusted. Each row shows 
the reduction in variance from eliminating only the variation in that service, with the exception of the acute 
and post-acute care rows. 

* The individual reductions sum to more than 100 percent because of covariance terms. 

 SOURCE: Committee analysis of Medicare data.

Adjusted Total Medicare Spending
Remaining  
Variance

Reduction in  
Variance (%)*

Variation in Total Medicare Spending 6,974 —

If No Variation in Post-Acute Care Only 1,864 73

If No Variation in Acute Care Only 5,085 27

If No Variation in Either Post-Acute or Acute 780 89

If No Variation in Prescription Drugs 6,374 9

If No Variation in Diagnostic Tests 5,986 14

If No Variation in Procedures 6,020 14

If No Variation in Emergency Department  
Visits/Ambulance Use 6,972 0

If No Variation in Other 6,882 1
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of care using both individual measures and the following nationally estab-
lished composite quality indicators:

· Prevention Quality Indicator (PQI) #90: Reflects the quality of am-
bulatory care in preventing medical complications for both acute 
and chronic illness.

· Inpatient Quality Composite Indicator (IQI) #91: Reflects the 
quality of care delivered in an inpatient hospital setting, and in-
cludes mortality indicators, as well as procedures for which there 
is a question of inefficient use.

· Patient Safety Indicator (PSI) #90: Reflects the quality of care 
within a hospital, particularly as it relates to potentially prevent-
able surgical complications or iatrogenic events.

· Pediatric Quality Indicator (PDI) #19: Reflects the quality of care 
among the pediatric population.

Although these national quality indicators represent the “current state 
of the art in assessing the health care system as a whole,” performance mea-
sures based on administrative data have a number of limitations (Farquhar, 
2008). For instance, the complex association between preventive care in 
an outpatient setting (PQI) and beneficiary socioeconomic status often 

TABLE 2-11
Wide Variation in Spending for Durable Medical Equipment and Home Health Care in 
Contiguous Florida Counties

NOTES: DME = durable medical equipment. Spending data are annualized for beneficiaries with either Part A 
or Part B coverage for at least 1 month during 2006. The results are not adjusted for differences in beneficia-
ries’ health status or prices. In March 2007, the U.S. Department of Justice, the U.S. Attorney’s Office for the 
Southern District of Florida, the Department of Health and Human Services (HHS), OIG, and state and local 
law enforcement launched the Medicare Fraud Strike Force in South Florida. In its early stages, the task force 
targeted fraud in HIV infusion therapy and DME (DOJ, 2013; Katz, 2012), which may explain the significant 
drop in DME spending observed between 2006 and 2008 in Miami-Dade County.

SOURCE: MedPAC, 2011, p. 11.

DME Spending  
per Capita ($)

Home Health Care  
Spending per Capita ($)

Area 2006 2008 2006 2008

South Florida County

Broward 394 321 1,002 1,390

Collier 207 202 305 395

Miami-Dade 2,043 828 2,591 5,318

Monroe 237 210 237 334

National 263 282 382 488
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complicates an assessment of regional variation because such factors as 
patient access to care, patient preferences, and other unmeasured barriers 
in traditionally underserved populations cannot be accounted for (AHRQ, 
2007a). Measurement of preventable complications (PSI) may be limited 
by inaccuracies within the underlying data, as providers who fear negative 
consequences are unlikely to maintain a thorough record of preventable 
complications in their patients (AHRQ, 2007b). As discussed previously, 
studies have established differences in coding practices among physicians, 
as well as among hospitals, making a fair comparison of hospitals (based 
on IQI) difficult. Moreover, administrative data are “clinically vague,” as 
the same diagnosis code may be applied to a heterogeneous pool of clinical 
states. As a result, risk adjustment of administrative claims is likely to be 
imperfect, and this may affect the measurement of quality. 

As discussed earlier, although the subcontractors’ regression analyses 
risk adjust for certain known predictors (including age, sex, and health 
status), a number of unmeasured factors may account for variation in qual-
ity across areas.16 This report does not quantify the amount of geographic 
variation in health care quality as it does for spending and utilization 
because of limitations in the measurement of quality composites and the 
underlying data. All of the commissioned analyses report on two measures 
of health care quality—PSI and PQI. The Harvard and Lewin analyses 
each include quality measures that are “rare” among commercially insured 
populations. Although previous research has noted some differences in 
quality patterns across the United States (MedPAC, 2003), greater emphasis 
has been placed on studying relationships among quality, overall spend-
ing, and “high value.” In Chapter 4, the committee evaluates the use of a 
geographically based value index and further explores the empirical inter-
relationships among quality of care and health care spending and utilization 
across Medicare and private payers. 

RESEARCH AGENDA

This study represents the largest-scale analysis of geographic variation 
in health care spending in the United States, covering Medicare and repre-
sentative private payer populations. The availability of and access to CMS’s 
complete Medicare (Parts A, B, C, and D) claims database were instrumen-
tal to the successful completion of this research. As discussed previously, 
however, the lack of access to encounter claims information for Medicare 

16 The subcontractors all followed AHRQ guidelines but used varying methodologies to 
calculate quality composites. Refer to Appendix C for a brief summary and to the Acumen, 
Lewin, and Harvard reports for complete details. (Subcontractor reports can be accessed 
through the Institute of Medicine website at http://www.iom.edu/geovariationmaterials.) 
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and Medicaid managed care enrollees during the 2007-2009 period limits 
the generalizability of the study findings. Although CMS has in recent years 
made an effort to improve and simplify the process of obtaining historical 
data, significant operational, procedural, and financial barriers continue to 
exist. Congress could help remove these barriers by supporting CMS’s ef-
forts to expand the availability of Medicare and Medicaid data for research 
purposes, with particular emphasis on releasing previously unavailable or 
limited Medicare Part C and D data. For its part, CMS could use its existing 
authority to broaden data access for the purposes of primary research and 
evaluation while safeguarding patient privacy and maintaining standards 
established by the Social Security Act, the Health Insurance Portability and 
Accountability Act (HIPAA) Privacy Rule, the Privacy Act of 1974, and 
the Federal Information Security and Management Act of 2002 (FISMA). 

As noted in earlier sections of this chapter, current understanding of 
health care utilization and quality is limited as it depends on information 
available in administrative (claims and billing) data, which do not capture 
the extent or severity of a patient’s illness. CMS could enrich claims data-
bases by better adjusting for population health and could assist in the cre-
ation of more accurate quality measures by creating a platform for clinical 
and behavioral information (e.g., electronic medical records). 

More research on health care outcomes and quality is needed, par-
ticularly for commercially insured populations. To date, many nationally 
established quality composite measures have been designed to measure 
process and outcomes in the Medicare population and are not necessarily 
applicable to privately insured beneficiaries. Although in its estimate of 
total health care spending in the United States, PHE attempted to include 
estimates from Medicare, Medicaid, and commercial payers, as well as the 
uninsured, the generalizability of this analysis is limited. Further research 
on this topic is needed and would benefit from the availabilty of a national-
level all-payer database. Moreover, combined use of Medicare and private 
administrative or claims data would allow for more accurate measurement 
of provider performance and quality of care. Collaboration between CMS 
and private payers would be an important first step toward creating an 
enriched national data source. 

RECOMMENDATION 1: Congress should encourage the Centers 
for Medicare & Medicaid Services (CMS), and provide the necessary 
resources, to make accessing Medicare and Medicaid data easier for 
research purposes. CMS should collaborate with private insurers to 
collect, integrate, and analyze standardized data on spending, as well 
as clinical and behavioral health outcomes, to enable more extensive 
comparisons of payments and quality and evaluation of value-based 
payment models across payers.
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Indexing Value in Medicare: The Role 
of Geographic Area Performance

An important part of the committee’s statement of task focuses on 
“whether Medicare payment systems should be modified to pro-
vide incentives for high-value, high-quality, evidence-based, patient-

centered care through adoption of a value index (based on measures of 
quality and cost) that would adjust payments on a geographic area basis.” 
As described in Chapter 1, the committee defined health care value as the 
equivalent of net benefit: the amount by which overall health benefit and/
or well-being produced by care exceeds (or falls short of) the costs of pro-
ducing it. Here “health benefit and/or well-being” and “costs” are assessed 
as health outcomes and Medicare and other payer spending for goods and 
services, respectively. To decide whether to recommend Medicare adjust-
ment of provider and hospital payments based on this definition of value, 
the committee had to define the scope and evaluate the conceptual and 
empirical dimensions of a geographically based value index.

DEFINING A GEOGRAPHICALLY BASED VALUE INDEX

Value indexes can take specific forms and serve many purposes. In 
general, a value index is a relative measure of value—for example, a mea-
sure of improvement in patient-centered, clinical health outcomes per unit 
of resources used in one area relative to the national average. In health 
care, indexes can be used to adjust hospital or provider reimbursement 
rates based on measures of relative performance. For example, the Centers 
for Medicare & Medicaid Services’ (CMS’s) hospital value-based purchas-
ing program and physician payment modifier (authorized under Sections 
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3001 and 3007 of the Patient Protection and Affordable Care Act [ACA], 
respectively) adjust hospital and provider payments according to observed 
hospital and individual provider performance compared with national aver-
ages (CMS, 2013a,b).

This chapter focuses primarily on a geographically based value index. 
Section 1159 of the Affordable Health Care for America Act (H.R. 3962), 
on which the committee’s charge is based, asked the Institute of Medicine 
(IOM) to consider different value indexes, including a value index that 
would adjust provider payments based on regional composite measures of 
quality and cost. Such an index would be designed to encourage high-value 
care by tying provider reimbursements to the indexed performance of an 
area.

In earlier legislation, lawmakers in the U.S. House of Representatives 
and U.S. Senate introduced separate bills (H.R. 2844 and S. 1249, respec-
tively), both entitled the Medicare Payment Improvement Act of 2009. It 
proposed that a geographically based value index replace the physician 
work component of the geographic practice cost indexes, which help stan-
dardize differences in resource costs (physician work, practice expenses, 
and malpractice insurance) across geographic areas (CMS, 2010).1 The 
geographically based value index, as a relative value ratio, would adjust 
a portion of provider reimbursements under the Medicare Physician Fee 
Schedule according to a region’s average Medicare Part A and B spending 
and health care quality for the Medicare population. The bills’ sponsors 
hoped that, by “linking rewards to the outcomes for an entire payment 
area,” providers within a given area would coordinate care, thereby im-
proving health care quality and reducing inefficiencies.2

With this historical context in mind, the committee limited its evalu-
ation of a geographically based value index to a relative ratio that would 
use area-level composite measures of clinical health outcomes and cost to 
adjust individual hospital and provider payments under Medicare Parts A, 
B, and D (a geographic value index).

CONCEPTUAL ASSESSMENT OF A GEOGRAPHIC VALUE INDEX

The U.S. health care “system” is fragmented at the national, state, 
community, and practice levels. Rather than networks of interrelated com-
ponents, it comprises a wide range of smaller health care systems and solo 

1 As described in Chapter 1, the IOM produced the report Geographic Adjustment in Medi-
care Payment—Phase 1: Improving Accuracy, which provides recommendations for improving 
the accuracy of Medicare’s current geographic adjustment factors. Detailed descriptions of 
the geographic practice cost indexes and the hospital wage index are included in that report. 

2 Health Care Reform, CR S6491, 111th Cong., Congressional Record 155, no. 87, daily 
ed. (June 11, 2009).
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practitioners operating independently. These systems span diverse popula-
tions, providers, and geographic areas, increasing the complexity of the 
overarching health care system. 

Within the U.S. health care system, health care decision making gener-
ally occurs at the level of the individual practitioner or organization, such 
as a hospital or physician group (IOM, 2001, 2010), not at the geographic 
region level.3 Payments that target these actors are more likely than those 
targeting geographic regions to trigger behavioral change because pro-
viders will be accountable for the value of health care services delivered 
(McKethan et al., 2009). Whether a geographic value index is an appro-
priate policy depends on whether payment modifications pursuant to the 
payment model effectively shift provider behavior toward greater efficiency 
(i.e., using fewer resources) without substantially diminishing health care 
outcomes.

A geographic value index does not target an appropriate level of clinical 
decision making to trigger behavioral change at the patient-provider level. 
In fact, a geographic value index is not designed to target any level of actual 
decision making. Rather, it treats all providers in a geographic area alike, 
assuming that area-level payment modifications will incentivize the various 
decision makers within an area to coordinate care and improve efficiencies 
across the area. However, two practical considerations suggest otherwise. 

First, collaboration among competing providers, absent clinical and 
financial integration, may raise antitrust issues (Kass and Linehan, 2012). 
Second, payment modifications targeting large areas do not always link 
individual physician behaviors to spending increases or decreases. Conse-
quently, a physician (or physician group practice) that reduces volume sees 
not a proportional increase in payment but reduced income (MedPAC, 
2007). For example, the sustainable growth rate (SGR) system, which is 
designed to decrease Medicare Part B spending each year automatically if 
Medicare expenditures exceed Medicare spending targets in the previous 
year (and vice versa), has not incentivized providers to constrain spend-
ing growth. Rather, overall spending has increased annually since 2003 
(Hahn and Mulvey, 2011).4 Moreover, Medicare’s current fee-for-service 
reimbursement structure allows providers to maintain reimbursement lev-
els despite cuts to individual-service payments by increasing the volume of 
services provided.

Although setting provider payments by region, as under a geographic 

3 Public health measures, such as educational programs, may be directed at the geographic 
region level. However, such interventions typically are not covered under Medicare and are 
the domain of public health agencies, such as the Centers for Disease Control and Prevention 
and state and county health departments (Salinsky, 2010).

4 The SGR system is an imperfect example because Congress has never allowed payment 
decreases to take effect when Medicare’s actual total expenditures have exceeded targets.
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value index, would be more targeted than the current SGR system, it 
raises similar concerns about altering provider behavior. Regions large 
enough to have year-to-year stability in spending (e.g., hospital referral 
regions [HRRs], metropolitan core-based statistical areas [CBSAs]) are in 
most cases still too large for any individual provider to have enough influ-
ence over total expenditures to alter provider behavior patterns (MedPAC, 
2007). An exception is when a single delivery system dominates care in 
an area. In that limited case, payment policies targeting geographically 
based government units are functionally equivalent to targeting the relevant 
decision-making unit. However, this scenario does not pertain to the vast 
majority of the country. Thus, the likelihood that geographically based 
payments would incentivize all providers in a geographic region to work 
together to improve value in the region without centralized decision mak-
ing is low.

In recent years, multiple stakeholders (e.g., payers, providers, employ-
ers, local governments) have formed region- or community-based collabora-
tives focused on improving the value of health care for their populations.5 
In some cases, health care payments may appropriately target these collab-
oratives. Like accountable care organizations and other integrated organi-
zations, these collaboratives vary in size and organizational structure, and 
the area they serve may or may not comport with traditional geographic 
units. Moreover, collaboratives emerge episodically as a result of local 
initiatives and leadership and are not necessarily tied to central budgets 
within their communities. Thus, it is unreasonable for long-term payment 
policies promoting high-value care to use geographic areas as a shortcut 
for distributing financial resources to health care decision makers within 
these collaboratives. 

Conclusion 3.1. A geographically based value index is unlikely to pro-
mote more efficient behaviors among individual providers and thus is 
unlikely to improve the overall value of health care.

EMPIRICAL ASSESSMENT OF A GEOGRAPHIC VALUE INDEX

A geographic value index for Medicare would have to generate hospital 
and provider payments perceived as fair. Proponents of a geographic value 
index argue that paying more (per unit of service or in total) to providers 
in areas that are better stewards of health care resources and less to provid-
ers in regions that are poor stewards is fair policy. Given the fragmented 

5 These collaboratives may implement a range of initiatives, including but not limited to im-
provement in data collection and dissemination, efficient promotion of health service delivery, 
and provision of financial incentives for high-value care (Alliance for Health Reform, 2013).
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structure of health care delivery within the United States, however, area-
level payments are fair only under certain conditions. First, all hospitals and 
providers within an area must be equally deserving of reward (or penalty), 
implying they behave similarly. Second, assuming that all providers behave 
similarly, performance levels in high-value areas must be achievable in low-
value areas through elimination of inefficiencies. In other words, differences 
in measured value between low- and high-spending areas cannot include 
differences stemming from underlying health status and other acceptable 
sources of variation. As described fully in Chapter 2, the committee com-
missioned original analyses to test these premises empirically. Relevant 
results are discussed below.

Variation in Health Care Spending by Unit of Analysis

To determine whether provider organizations within an identified area 
behave similarly, the committee examined patterns of health care spending 
across subregions, service types, and clinical condition categories, as well as 
condition-specific quality measures across HRRs. As noted above, if provid-
ers do not behave similarly, a fairness problem arises whereby low-value 
providers are rewarded simply by virtue of practicing in areas that are on 
average high-value (the reverse is also true). Starting with HRRs, the com-
mittee examined the amount of variation within progressively smaller units 
of analysis (hospital services area [HSA], hospital, practice, and individual 
provider levels).

Spending Variation at the Hospital Service Area Level Within Hospital 
Referral Regions

The committee investigated the extent and range of variation in spend-
ing in subregions within HRRs to test whether the HRR is an appropriate 
geographic unit upon which to base provider payment. HSAs are nested 
within HRRs, with an average of 11 per HRR, although there is consider-
able variability (a range of 1 to 76 HSAs per HRR).6 As one measure of 
variability within an HRR, the committee examined the ratio of the highest-
spending to the lowest-spending HSA within each HRR for HRRs that 
contain at least three HSAs. At the median (50th percentile) of these ratios, 
the highest-spending HSA spends 24 percent more than the lowest-spending 
HSA in the same HRR (Acumen, LLC, 2013, p. 41). In the 76 HRRs with 
the highest ratios (those above the 75th percentile), the highest-spending 

6 Personal communication, Jonathan S. Skinner, Ph.D., Dartmouth Institute for Health Policy 
and Clinical Practice, Geisel School of Medicine, February 12, 2013.
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HSA within each HRR spends at least 36 percent more than the lowest-
spending HSA within that HRR. 

An analogous assessment decomposed the variance across all HSAs as 
the sum of variation among HSAs within an HRR and among HRRs. In 
analyses for the committee, University of Pittsburgh investigators found 
that about 59 percent of the variation in adjusted HSA Medicare drug 
spending is within HRRs, compared with 41 percent among HRRs (Univer-
sity of Pittsburgh, 2013, p. 13). Looking at adjusted drug spending, for ex-
ample, Manhattan (New York) is one of the highest-spending HRRs, while 
Albuquerque (New Mexico) is one of the lowest-spending, yet the lowest-
spending HSA in Manhattan spends less than 25 percent of what is spent 
by the HSAs within Albuquerque. In addition to heterogeneity in spending 
within HRRs, there is substantial heterogeneity in utilization patterns. 

To illustrate local variation in drug spending and utilization, Pittsburgh 
investigators calculated that about half of the HSAs located within the 
borders of HRRs in the highest-drug-spending HRR quintile are not in 
the highest-drug-spending quintile of HSAs, and approximately half of the 
HSAs in the lowest-drug-spending quintile of HRRs are not in the lowest-
drug-spending quintile of HSAs. Figures 3-1 and 3-2 illustrate this quintile 
analysis for adjusted drug spending for HRRs and HSAs. The light pink 
and light blue shaded areas lying outside the heavy lines are, respectively, 
high- and low-drug-spending HSAs that are not in high- or low-drug-
spending HRRs. Conversely, the nonshaded areas within the heavy lines 
are, respectively, not high- and not low-drug-spending HSAs that lie within 
high- and low-drug-spending HRRs. In sum, these maps show remarkable 
misalignment of high- and low-drug-spending HSAs and HRRs. 

To quantify further the magnitude of variation occurring at geographic 
levels smaller than HRRs, Precision Health Economics, LLC (PHE) con-
ducted regression analyses to identify the proportion of HRR-level varia-
tion in mean spending and utilization that is attributable to HSAs. As 
Table 3-1 demonstrates, 45 percent of all HRR-level variation in total 
Medicare spending occurs among HSAs within HRRs. Overall, PHE found 
that approximately 40 to 70 percent of variation in spending and utiliza-
tion remained after controlling for HRR characteristics. Collectively, these 
findings demonstrate considerable variation in spending and utilization that 
can be explained not by HRR-level factors but by factors at the smaller, 
HSA geographic level or even below that level—within HSAs. 

Spending Variation at the Hospital Level Within Hospital Referral 
Regions

Hospitals within the same HRR vary substantially in their resource 
use, as can be seen from the committee’s analysis of Dartmouth data on 
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variation in hospital spending for cohorts of patients treated for three ma-
jor conditions—stroke, hip fracture, and heart attack.7 Variation among 
hospitals exists in both lower- and higher-spending HRRs, meaning there 
are high-spending hospitals in low-spending regions and low-spending 
hospitals in high-spending regions. Figures 3-3, 3-4, and 3-5, respectively, 
display observed variation in Medicare spending at the hospital level within 
each HRR for the above three clinical conditions, after adjustment for input 
price and health status. The higher the point in the figure, the greater is the 
variation among hospitals in the HRR. For example, referencing the right-
most point in Figure 3-3, in the HRR that spends approximately $45,000 
per stroke patient, the difference between spending for hospitals in the 
75th and 25th percentiles is around 17 percent of the median value. Differ-
ences between hospitals at more extreme points, such as the 90th and 10th 
percentiles, would, of course, be even larger. In short, Figures 3-3 through 
3-5 demonstrate that hospitals within HRRs do not tend to be uniformly 
high- or low-cost. 

7 This analysis was limited to HRRs with four or more hospitals with data on spending for 
a given condition.

TABLE 3-1 
Hospital Referral Region Variation in Selecteda Components of Medicare Spending 
Attributable to Hospital Services Areas (HSAs)

Spending Component Proportion of Variation Due to HSAs

Total Spending 0.45

Input-Price-Adjusted Spending 0.41

Inpatient Admissions 0.62

Outpatient Visits 0.52

Prescription Fills 0.56

Emergency Department Visit Days 0.70

Imaging Encounters 0.53

NOTE: Input-price-adjusted spending controls for age, age-sex interaction, partial-year enrollment, year,  
and health status. Findings are based on a random effects model; results are similar with a fixed-effects 
model. 
a The committee was limited in the number of utilization measures it could investigate across Medicare and 
commercial databases due to time and budget constraints. Hence, post acute care was not included in the 
committee’s main analysis. PHE’s analyses reflected those limitations.

SOURCE: Developed by the committee based on data from Precision Health Economics Medicare analysis.
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FIGURE 3-3 Variation in price- and risk-adjusted Medicare 
spending for stroke in a hospital referral region.
SOURCE: Committee analysis of unpublished Dartmouth data (personal 
communication, Jonathan S. Skinner, Ph.D., Dartmouth Institute for 
Health Policy and Clinical Practice, Geisel School of Medicine, February 
6, 2013).

$45,000

$45,000 $55,000 $65,000$50,000 $60,000

0.05

0.10

0.20

0.15

(2
5

th
 —

 7
5

th
 P

e
rc

e
n

ti
le

)/
m

e
d

ia
n

 s
p

e
n

d
in

g

Average spending in HRR for hip fracture patient

FIGURE 3-4 Variation in price- and risk-adjusted Medicare 
spending for hip fracture in a hospital referral region. 
SOURCE: Committee analysis of unpublished Dartmouth data (personal 
communication, Jonathan S. Skinner, Ph.D., Dartmouth Institute for 
Health Policy and Clinical Practice, Geisel School of Medicine, February 
6, 2013).
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Spending Variation Within Provider Practices

Variation also is found among physicians within the same specialty 
(e.g., cardiology) (Cherkin et al., 1994; Lucas et al., 2010; MedPAC, 2009). 
The committee could not examine variation below the hospital level (i.e., 
at the provider level) in its analyses of Medicare data because of restric-
tions included in data use agreements. Fortunately, commercial insurance 
data were available. For more than two dozen clinical conditions, Blue 
Cross Blue Shield of Massachusetts (BCBSMA) regularly examines varia-
tion in practice patterns among Massachusetts physicians within particular 
specialties, comparing physicians with peers in the same practice as well 
as all comparable specialists across the state. BCBSMA applies episode 
treatment groups to establish patient populations with defined clinical 
conditions and then identifies one or two salient differences among physi-
cians in their treatment of those patients. For example, one measure is the 
tendency of primary care physicians to refer patients with a new episode of 
knee pain to an orthopedic surgeon. Another is the rate at which cardiolo-
gists prescribe angiotensin-converting enzyme (ACE) inhibitors versus more 
expensive, branded angiotensin receptor blockers for patients with simple 
hypertension. For each condition, these data indicate that variation among 
specialists who work in the same group practice is as great as that among 
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FIGURE 3-5 Variation in price- and risk-adjusted Medicare 
spending for heart attack in a hospital referral region. 
SOURCE: Committee analysis of unpublished Dartmouth data (personal 
communication, Jonathan S. Skinner, Ph.D., Dartmouth Institute for 
Health Policy and Clinical Practice, Geisel School of Medicine, February 
6, 2013).
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specialists across the entire state.8 For example, Figure 3-6 shows almost 
as much variation in the use of upper gastrointestinal (GI) endoscopy for 
patients with gastroesophageal reflux disorder seen by a gastroenterologist 
(a major driver of spending in that specialty) among 20 physicians within 
a single practice (denoted by the yellow triangles) as exists for all gastroen-
terologists in the state (denoted by the blue dots).9 

Spending Variation at the Individual Provider Level Across Clinical 
Conditions

Even individual physician performance varies across different measures 
of performance. A study by Partners HealthCare of six primary care physi-
cians (PCPs) within the same practice group found that individual levels of 
utilization and quality varied across nine distinct measures associated with 
diabetes, cholesterol, and hypertension control; ordering of radiology tests 
and generic prescriptions; and rates of admissions and emergency depart-
ment visits (Partners HealthCare, 2012). No single physician was high or 
low across all measures; instead, each was above average for some and be-
low average for others. Similar analyses have been generated for more than 
1,100 PCPs and many specialty groups within the Partners Health System. 
These data demonstrate the difficulty of classifying individual physicians 
as high- or low-value providers using composite measures. The committee 
was not provided with standard errors for these analyses, and some of the 
variation observed is random. Nonetheless, this variation at the physician 
level suggests that variation among providers within HSAs may be substan-
tial, so the foregoing estimates of variation within HRRs attributable to 
variation among HSAs are a lower bound on variation among all provid-
ers within an HRR. In short, it is highly unlikely that all physicians within 
an HSA practice similarly. As a result, area-level performance calculations 
would likely mischaracterize the actual value of services delivered by many 
providers and hospitals, resulting in unfair payments. 

Conclusion 3.2. Substantial variation in spending and utilization re-
mains as units of analysis get progressively smaller.

8 Personal communication, Dana Gelb Safran, Senior Vice President, Blue Cross Blue Shield 
of Massachusetts, July 17, 2011.

9 It should be noted that the patients are likely somewhat heterogeneous, so that some of 
this variation is attributable to differences in the nature of patients seen by each physician 
rather than the physician’s style of practice. Nonetheless, the variation is, in all likelihood, 
substantially larger than what patient-level factors could explain when averaged across all 
patients seen by a physician.
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Consistency of Health Care Quality Within an Area

The delivery of health care has become increasingly specialized. Al-
though claims-based quality measures are sparse in some specialized clinical 
areas, they are plentiful and robust in others (CMS, 2011). Because a geo-
graphic value index calculates a composite quality score for a region, many 
providers in an area will be evaluated on measures not applicable to their 
practice. Therefore, for a single uniform geographic value index to gener-
ate fair reimbursement rates, data would at a minimum have to indicate 
that performance across a wide range of quality measures was relatively 
consistent within an area. 

Testing this notion, the committee drew on a small sample of the large 
universe of quality measures, estimating pairwise correlations between 18 
condition-specific Medicare quality indicators (Acumen, LLC, 2013, p. 
129). Correlations ranged from ‑0.38 (between diabetes retinal screening 
and cholecystectomy measures) to 0.67 (between chronic obstructive pul-
monary disease [COPD] and congestive heart failure [CHF] admissions). 
Bivariate correlations showed that approximately 38 percent of quality 
measures are negatively correlated with each other, 40 percent have corre-
lation coefficients between 0 and 0.19, and only one-fifth have correlation 
coefficients above 0.20. In short, areas with high scores on some quality 
measures do not necessarily have high scores on others, particularly if the 
measures relate to conditions treated by different types of specialists. 

To explore the nature of relationships among quality indicators, Har-
vard examined 31 individual measures: 12 process measures,10 readmis-
sions within 30 days of discharge (based on Healthcare Effectiveness Data 
and Information Set [HEDIS] specifications), 12 prevention quality indica-
tors (PQIs) measuring potentially avoidable hospitalizations,11 and seven 
patient safety indicators (PSIs) (Harvard University, 2012, pp. 48, 52).12 
HRR-level pairwise correlations between the 10 process measures varied 
from ‑0.18 (radiation therapy following breast-conserving therapy and ap-
propriate treatment for low back pain) to 0.52 (antidepressant treatment 
and treatment with beta blockers following an acute myocardial infarc-
tion), but the correlations for most were less than 0.20. The 12 prevent-
able admission rates were highly correlated with each other. Patient safety 
indicators were not highly correlated (all correlations were less than 0.20). 

10 Chosen from the National Committee for Quality Assurance’s (NCQA’s) 2011 Healthcare 
Effectiveness Data and Information Set (HEDIS) or recommended by the relevant specialty 
society.

11 These measures were developed by the Agency for Healthcare Research and Quality 
(AHRQ) and were designed to measure the quality of ambulatory care.

12 These measures were also developed by AHRQ and were designed to measure adverse 
events associated with medical errors.
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And correlations across measure types (for example, process measures with 
preventable hospitalizations) were generally low, with a few exceptions 
(Harvard University, 2013). 

Collectively, these findings suggest that an area in which providers 
deliver high-value treatment for one condition may well contain pro-
viders who deliver low-value treatment for other conditions. This find-
ing again demonstrates that provider performance within an area is not 
homogeneous.

Consistency of Health Care Spending and Utilization Within an Area 

Spending and utilization measures across conditions are more highly 
correlated within an HRR than are the quality measures just described (see 
Tables 3-2 and 3-3). Nonetheless, an HRR that uses many services to treat 
a given condition (e.g., prostate cancer) does not necessarily use many ser-
vices to treat another (e.g., low back pain). In that example, the correlation 
across HRRs for Medicare beneficiaries is 0.485 and for the commercial 
population is 0.43.

Conclusion 3.3. Quality across conditions and treatments varies widely 
within HRRs; spending and utilization across conditions are moder-
ately correlated within HRRs.

“Acceptable” and “Unacceptable” Sources of Geographic Variation

Some proponents of a geographic value index contend that area-level 
payments may be appropriate even if provider behavior varies within an 
area, reasoning that after controlling for acceptable sources of variation, 
any remaining variation represents inefficiencies correctable through area-
level payment incentives. To evaluate this assertion, the committee commis-
sioned analyses (see Chapter 2) to identify potential sources of variation 
and quantify their possible influences.13 It is important to underscore again 
here that characterizing this unexplained variation as “acceptable” or “un-
acceptable” is impossible, as associated sources cannot be observed within 
the available data. As established by the detailed results and related discus-
sion in Chapter 2, however, the robustness of this body of findings points 
to important residual variation in health care spending and utilization, in-
dicative of inefficiencies not necessarily remediable at the geographic level. 

13 Note that unacceptable variation can arise from both overuse and underuse.
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Relationships Between Spending or Utilization and Quality

Use of a geographic value index would require that area-level perfor-
mance be observable in reliable relationships between health care resource 
use and health care quality. Absent such reliable relationships, geographi-
cally based value adjustment would have, on balance, no predictable effect 
on overall quality. Thus, assuming that composite measures of health care 
spending and health outcomes are used to measure value, the case for an 
area-wide payment adjuster is stronger if a payment change has consistent 
effects on the quality measures making up the composites.

The committee’s commissioned analyses did not reveal a consistent rela-
tionship between condition-specific utilization and area-wide condition-spe-
cific quality measures in the Medicare population. The measures are scaled 
such that a positive correlation indicates that higher condition-specific uti-
lization is associated with higher-quality care. Positive correlations between 
quality and utilization varied from 0.005 for radiation therapy for breast 
cancer to 0.085 for disease-modifying antirheumatic drugs dispensed for 
arthritis (0.085). Negative correlations between quality and utilization varied 
from ‑0.012 for antiplatelet prescription over 12 months for coronary heart 
disease (CHD) to ‑0.483 for bronchodilator prescription 30 days following 
an acute COPD event (Acumen, LLC, 2013, pp. 104-111, 131). 

In the commercial population, Harvard found that positive correla-
tions between quality measures and spending varied from 0.02 for the 
preventable acute admissions composite to 0.30 for antibiotics following 
pneumonia diagnosis (Harvard University, 2012, pp. 19-21, 58). Nega-
tive correlations between quality and spending ranged from ‑0.07 for 
readmissions and the preventable admissions composite to ‑0.13 for the 
preventable chronic admissions composite. Spending, however, can be 
disaggregated into price and quantity components. Holding input price 
constant and focusing on variation in the quantity of services, positive 
correlations between utilization and quality ranged from 0.06 for breast 
cancer screening mammography to 0.09 for readmissions. Negative cor-
relations between utilization and quality varied from ‑0.06 for antibiotics 
following pneumonia diagnosis to ‑0.57 for imaging following complaint 
of low back pain (Harvard University, 2012, pp. 18-23, 58). 

Although the committee believes several of these correlations are sub-
ject to measurement error because of small samples, there is no affirmative 
evidence of a consistent relationship between spending and quality. Few of 
the correlations differ substantially from zero.14

14 This is so even though mechanical relationships between quality measures and utilization 
cause some correlations to be artificially strong. For example, the outcome for the COPD ad-
missions quality measure is an inpatient admission. As the rate of COPD admissions increases 
in a region, indicating a lower quality of COPD care, utilization, by definition, necessarily 
increases.
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In sum, acknowledging the limitations and challenges to interpretation 
of the quality analyses, overall the committee found no evidence of reliable 
associations between disease- or condition-specific measures of utilization 
and disease- or condition-specific measures of quality. As a result, a geo-
graphic value index employing these measures could affect some health 
outcomes negatively and others positively. 

Findings from the committee’s commissioned empirical analyses are 
consistent with those of a recent systematic review demonstrating an in-
consistent relationship between health care quality and cost (Hussey et al., 
2013). Of 61 studies selected for review, 21 (34 percent) found a positive 
or mostly positive association, 18 (30 percent) found a negative or mostly 
negative association, and 22 (36 percent) found an inconsistent or no as-
sociation between health care quality and cost. Further, the authors of the 
review concluded that the magnitude of the cost-quality association was 
generally low or moderate from the perspective of clinical significance. 

Conclusion 3.4. HRR-level quality is not consistently related to spend-
ing or utilization in Medicare or the commercial sector.

It is important to note that this particular conclusion is limited to area-
level, composite measures of value derived from administrative claims data 
and should not be interpreted as condemning initiatives to improve health 
care value. Nor does it imply that particular providers in low- or high-cost 
areas currently are being compensated appropriately.

RECOMMENDATION 2: Congress should not adopt a geographi-
cally based value index for Medicare. Because geographic units are not 
where most health care decisions are made, a geographic value index 
would be a poorly targeted mechanism for encouraging value improve-
ment. Adjusting payments geographically, based on any aggregate or 
composite measure of spending or quality, would unfairly reward low-
value providers in high-value regions and punish high-value providers 
in low-value regions.
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4

Payment and Organizational 
Reforms to Improve Value

The delivery of health care involves myriad decisions made by a wide 
range of decision makers, including solo practitioners, single-specialty 
group practices, multiple-specialty group practices, hospitals, health 

care systems, and in some cases community-based multistakeholder col-
laboratives (Sennett et al., 2011; Share et al., 2011; Shih et al., 2008). As 
discussed in detail in Chapter 3, the committee’s research, analyses, and 
deliberations led to the conclusion that Congress should relate provider 
payments to outcomes arising from the actions of specific health care deci-
sion makers rather than to average outcomes in geographic areas. Perhaps 
the most important reason to target policies at decision makers is that in-
centives would otherwise be misdirected; an area-level payment incentive, 
for example, might do little to cause an individual physician or hospital to 
seek efficiency in delivering care. 

Misdirected incentives are not the only reason to favor payment poli-
cies targeting providers. The committee’s research and analyses revealed 
how variation in spending and quality exists in progressively smaller units, 
down to the hospital, single-specialty group practice, and even individual 
physician level, suggesting that opportunities exist for improving value at 
all levels of health care decision making.1 Decision makers differ in their 
abilities to maximize efficiency and improve value (Audet et al., 2005; 
Goldberg et al., 2013; Landon et al., 1998; Shih et al., 2008; Sterns, 
2007). For example, an individual practitioner or small group practice can 

1 See the committee’s conceptualization of value, given the current state of the art, in 
Chapter 1, pp 8-9.
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take small-scale steps to improve quality and efficiency (e.g., by following 
evidence-based guidelines or recommending equally efficacious lower-cost 
treatments to patients) (Wolfson et al., 2009). Group practices, hospitals, 
health care organizations, and multistakeholder collaboratives, on the other 
hand, can track and manage patient care across many providers (to dif-
ferent degrees) and may be able to improve value through broader initia-
tives—for example, through efforts that increase care coordination and 
target high-risk individuals for disease management programs (Paulus et al., 
2008; Shih et al., 2008). As Guterman and colleagues (2009) argue, citing 
such examples as Geisinger Health System, the North Carolina Community 
Care model of medical homes, and Medicare’s Physician Group Practice 
Demonstration, when providers are accountable for a broader continuum 
of health care for their populations, they can increase the value of the care 
they deliver (Guterman et al., 2009). 

Payers can help align the financial goals of these health care decision 
makers with high-value care. Today in traditional Medicare, the Centers 
for Medicare & Medicaid Services (CMS) largely pays physicians on a 
fee-for-service basis and pays hospitals using the diagnosis-related group 
(DRG) system (a form of bundled payment for inpatient services and di-
agnoses). Because of the importance of Medicare, many providers find it 
convenient to contract with private insurers using the same methods (Mayes 
and Berenson, 2006). Such a payment system does not promote high-value 
care for several reasons. First, because providers are paid for the number 
and intensity of services rendered, not for treating patients efficiently and 
effectively, fee-for-service payment does not reward providers for sharing 
information or coordinating care plans. In fact, coordination of care in this 
environment often penalizes health care providers financially, as providing 
health care more efficiently means reducing the number of services charged 
for (Enthoven, 2009; McClellan, 2011; MedPAC, 2012a; Miller, 2007) and 
may result in a loss of competitive position in a local market. Consequently, 
“there is little systematic coordination of a patient’s care among multiple 
providers and settings” (MedPAC, 2012a, p. 36). Second, since all financial 
risk in fee-for-service payment is relegated to the payer, providers have no 
financial incentive (and often have a financial disincentive) to select equally 
efficacious lower-cost care options (McClellan, 2011). Finally, beneficiary 
cost sharing in traditional Medicare and for the most part under private 
insurance is unrelated to the benefit of services. Patients, like physicians, 
have no financial incentive to select lower-cost treatment options that may 
be equally efficacious (Partnership for Sustainable Health Care, 2013).

The statement of task for this study asked the committee to recommend 
payment reforms that would promote the delivery of high-value care, taking 
into consideration the Patient Protection and Affordable Care Act (ACA) 
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(P.L. 111-148)2 and related changes already under way. Medicare payment 
reform has the potential to promote high-value care by encouraging pro-
vider organizations to develop the capacity to manage the continuum of 
care for their patient populations efficiently. The following sections address 
in turn (1) the importance of clinical and financial integration to building 
a high-value health care delivery system, and how payment reforms are 
designed to promote such integration; (2) why, under the tenets of a learn-
ing health care system,3 it is important for CMS to evaluate and refine new 
payment models; and (3) strategies for encouraging broader adoption of 
new payment reforms.

BUILDING A HIGH-VALUE HEALTH CARE SYSTEM 
THROUGH CLINICAL AND FINANCIAL INTEGRATION

Fragmentation characterizes the organization and delivery of health 
care services in the United States at the national, state, community, and 
practice levels (Shih et al., 2008). With no overarching system as a guide, 
health care services are delivered across an increasing array of distinct 
and often competing providers and entities, each with different objec-
tives, obligations, and capabilities (Cebul et al., 2008). Providers practicing 
within the same geographic area, sometimes caring for the same patients, 
often work independently from and not communicating with one another 
(Bodenheimer, 2008; Shih et al., 2008).

Increasingly, this fragmented health care delivery system is ill equipped 
to manage the continuum of health care for an aging population with 
complex needs. In 2010, 21 million (68.4 percent) and 11 million (36.4 
percent) Medicare beneficiaries (in Traditional Medicare Part A and B) 
had two and four or more chronic conditions, respectively (Lochner and 
Cox, 2013). Beneficiaries with multiple chronic conditions are the most 
frequent and intensive users of Medicare services; they see on average as 
many as three primary care physicians and eight specialists, and typically 
receive care in seven unique health care facilities (Pham et al., 2007). Un-
derstandably, care coordination for these patients is exceedingly difficult, 
as indicated by a 2009 Robert Wood Johnson Foundation finding that for 
every 100 Medicare patients treated, coordinating care would require that 

2 Patient Protection and Affordable Care Act, Public Law 111-148, 111th Cong., 2nd sess. 
(March 23, 2010).

3 A learning health care system is defined as “a health care system that generates and applies 
the best evidence for the collaborative health care choices of each patient and provider; drives 
the process of discovery as a natural outgrowth of patient care; and ensures innovation, qual-
ity, safety, and value in health care” (Institute of Medicine [IOM] Roundtable on Value & 
Science-Driven Health Care Charter).
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each primary care physician communicate with 99 other physicians in 53 
practice locations (Pham, 2009). According to Guterman, “Currently, even 
when individual services meet high standards of clinical quality, there is 
often insufficient coordination of care across settings and over time to meet 
the needs of patients” (Guterman et al., 2011, p. 9).

Fragmentation, particularly in the context of chronic or comorbid con-
ditions, spurs inefficiency through a lack of information sharing, duplicate 
testing, poor care coordination, and mismanagement of care transitions 
(American Hospital Association, 2010b; IOM, 2012; Shih et al., 2008; 
Stremikis et al., 2011). The Institute of Medicine’s (IOM’s) Committee on 
the Learning Health Care System in America concluded, “Chronic diseases 
and comorbid conditions are increasing, exacerbating the clinical, logistical, 
decision-making, and economic challenges faced by patients and clinicians” 
(IOM, 2012, p. S5). 

What Health Care Systems Can Do

A growing body of evidence supports the corollary to the consequences 
of fragmentation that clinical and financial integration best positions health 
care systems to manage the continuum of care for their complex popula-
tions efficiently (Casalino et al., 2003; Chuang et al., 2004; Landon, 1998; 
McWilliams et al., 2013; Moullec et al., 2012; Shih et al., 2008; Sterns, 
2007). Clinical integration denotes a minimum level of coordination and 
alignment of goals among providers (physicians, hospitals, and other prac-
titioners) caring for a population (Burns and Muller, 2008). In clinically in-
tegrated environments, providers share clinical data, agree on plans of care, 
and collaborate to achieve favorable patient-centered outcomes. Hence, at 
a minimum, they must foster care coordination among individual providers 
of care, as well as share data and track service use and outcomes to measure 
progress (Shortell et al., 1994). Financial integration often hastens clinical 
integration. Financially integrated health care systems have the capability to 
receive payments and distribute them to individual care providers, which in 
turn allows health care systems to align financial incentives among provid-
ers within organizations (Hastings, 2012). However, financial integration 
is not a unitary goal; historically, financially integrated health care orga-
nizations lacking management, infrastructure, and processes to coordinate 
care (i.e., clinical integration) generally have not succeeded in substantially 
lowering costs or improving care quality, and sometimes have completely 
failed in this regard (Frakt and Mayes, 2012). 

Health care systems in which physician groups and hospitals are under 
the same ownership (integrated at the corporate level) reflect one common 
organizational model, but clinical and financial integration exists across a 
large spectrum of relationships among hospitals, practitioners, and other 
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entities (Guterman et al., 2011; Shih et al., 2008). Group model health 
maintenance or prepaid health organizations represent one well-established 
form of integration (Gaynor et al., 2001). In recent years, moreover, for-
merly independent or loosely linked providers have pursued tighter inte-
gration (Advocate Health Care, 2013). One example is Fairview Health 
Services (FHS), an academic medical center in Minneapolis. It embarked 
on a clinical and financial integration program4 across all partnering physi-
cians, even though their practices reflect varying relationships with FHS. 
These relationships include (1) 500 primary care physicians employed by 
FHS, (2) 700 specialist physicians within the University of Minnesota prac-
tice plan, (3) 1,000 primary care and specialty physicians belonging to a 
physician hospital organization, and (4) 1,500 primary and specialty phy-
sicians practicing independently (American Hospital Association, 2010b).

Maintaining a robust health information technology infrastructure is 
crucial for both clinical and financial integration. Electronic health re-
cords (EHRs), data warehousing, and analytics (leveraging data captured 
in EHRs) are critical for providers to receive timely quality and cost data 
with which to track their performance, and were considered essential for 
the successful implementation of bundled payment in the PROMETHEUS 
experiment5 (Hussey et al., 2011). An emerging body of studies suggests 
that provider use of health information technology (HIT) may help improve 
disease management and care coordination processes and positively impact 
health outcomes, especially for patients with multiple chronic conditions 
(Cebul et al., 2011; Herrin et al., 2012; Kern et al., 2012). Further, well-
designed EHRs can promote care coordination by increasing providers’ ac-
cess to patient information and support high-quality care by incorporating 
evidence-based clinical pathways (Mechanic and Zinner, 2012). Providers 
and hospitals have made significant progress in adopting HIT systems; 
however, much more remains to be done. As of 2011, just over half of 
physicians had adopted EHRs (Decker et al., 2012; Jamoom et al., 2012), 
75 percent of which met minimum federal standards.6

One caveat of note is that clinical and financial integration may in some 

4 FHS’s quality improvement and cost reduction program has two main components: (1) 
“care packages” detailing best practices for 12 conditions and procedures (e.g., low back pain, 
diabetes, prenatal care, knee replacement), and (2) a shift in provider reimbursement away 
from fee-for-service to a single fee covering the entire package of services (American Hospital 
Association, 2010a).

5 PROMETHEUS, an acronym for Provider Payment Reform for Outcomes, Margins, Evi-
dence, Transparency, Hassle Reduction, Excellence, Understandability and Sustainability, is a 
bundled payment pilot project. Its development and evaluation were sponsored by The Com-
monwealth Fund and the Robert Wood Johnson Foundation (Hussey et al., 2011).

6 CMS provides incentives to providers who make “meaningful use” of EHRs. The require-
ments for meaningful use are available at https://www.cms.gov/Regulations-and-Guidance/
Legislation/EHRIncentivePrograms/Meaningful_Use.html.
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markets increase provider concentration (a potential violation of antitrust 
laws), enabling providers in those markets to charge commercial carriers 
higher prices (RWJF, 2012).7 Antitrust enforcement often raises a difficult 
trade-off between production efficiencies and market power, and health care 
is no exception (RWJF, 2012). Nonetheless, greater value clearly requires 
greater coordination among providers. 

What Payers Can Do

Payers can promote value through payment and organizational reforms 
that foster the above elements of clinical and financial integration. In fact, 
many payment reforms included in the ACA and tested in the commercial 
market (e.g., value-based purchasing [VBP], bundled payment, account-
able care organizations [ACOs], patient-centered medical home (PCMH) 
models, and dual-eligible care integration demonstrations, all discussed 
later in this chapter) do just that. Early provider reaction has been posi-
tive, as reflected in the larger-than-anticipated number of organizations 
contracting with CMS to join pilot programs (CMS, 2013f; Muhlestein, 
2013). However, the U.S. health care delivery system spans a diverse array 
of provider organizational relationships, which vary in size, level of integra-
tion (both clinical and financial), and ability/willingness to assume financial 
risk (Guterman, 2010). The Commonwealth Foundation developed a graph 
(see Figure 4-1) depicting the interaction between provider organizational 
models and alternative payment mechanisms. Because these reforms are 
relatively new, evidence on their influence on value, particularly in less in-
tegrated organizational settings, is limited. Therefore, it would be advisable 
for CMS to test payment models that are compatible with less as well as 
more clinically integrated providers to see how reforms impact the value of 
care in different settings (Guterman and Drake, 2010).

Also critical is for payers, including CMS, to make real-time data on 
service use and relative performance levels available to provider organi-
zations. To identify opportunities for improving value, providers require 
ongoing data collection and analysis concerning the effects of value im-
provement interventions. Where regional collaboratives have constructed 
multipayer databases, data on Medicare patients have generally been ex-
cluded or out of date. According to Miller (2011, p. 14), “In the few com-
munities where Medicare data has been made available, it has typically 

7 The increase in commercial payments would raise total health care spending directly. 
But if Medicare kept its prices at some proportion of commercial prices, say 80 percent, it 
would also spend more; if it did not do so, Medicare beneficiaries might experience access 
problems since the gap between commercial and Medicare payments in such markets would 
be particularly large.
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FIGURE 4-1 Organization and payment methods.
NOTE: “Global case” is equivalent to bundled payment 
(discussed in the text). P4P = pay for performance.

SOURCE: Adapted from The Commonwealth Fund, 2008.
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been several years old. Data that are out-of-date are of relatively little value 
in communities where there are active efforts to improve the quality and 
cost of care; indeed, using old data can be counterproductive since it may 
unfairly imply that problems exist when, in reality, they have already been 
addressed.” 

What Patients Can Do

Finally, patients are also health care decision makers and can be encour-
aged through alternative cost-sharing arrangements to share in the savings 
of higher-value care. In this connection, it is important to acknowledge that 
“clinical services vary in the value they provide to patients, and that not 
all patients with a specific clinical condition receive the same level of ben-
efit from a specific intervention” (Fendrick and Chernew, 2006, p. SP10). 
There is little debate that cost sharing (increasing or decreasing patients’ 
out-of-pocket costs) influences the use of health care services (Fendrick 
and Chernew, 2006). Introducing value-based cost sharing into a health 
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care system may encourage patients to frequent high-value providers and/
or higher-value care options. However, increasing cost sharing has been 
shown to decrease the use of both effective and ineffective services; thus, 
more information is needed on how best to tailor a program to encour-
age the selection of higher-value care options (IOM, 2012). CMS should 
therefore consider piloting programs that seek to align patient cost-sharing 
arrangements with value.

RECOMMENDATION 3: To improve value, the Centers for Medi-
care & Medicaid Services (CMS) should continue to test payment 
reforms that incentivize the clinical and financial integration of health 
care delivery systems and thereby encourage their (1) coordination 
of care among individual providers, (2) real-time sharing of data and 
tracking of service use and health outcomes, (3) receipt and distribu-
tion of provider payments, and (4) assumption of some or all of the 
risk of managing the care continuum for their populations. Further, 
CMS should pilot programs that allow beneficiaries to share in the 
savings due to higher-value care.

EVALUATING AND REFINING NEW PAYMENT MODELS

Payment reforms can target the full spectrum of health care decision 
makers, encouraging individual providers in highly fragmented areas to 
maximize their own efficiencies and coordinate with each other while al-
lowing more organized health care systems and collaboratives to assume 
additional risk (and potential reward) in managing the health of their 
patient populations (IOM, 2012; Shih et al., 2008). This can be done di-
rectly by paying health care providers that achieve selected quality and ef-
ficiency metrics (e.g., VBP) or implement care coordination programs (e.g., 
PCMHs), or indirectly by shifting some or all financial risk to health care 
systems (e.g., bundled payment, ACOs, Medicare Advantage plans). Many 
payment and organizational reforms include both of the above strategies; 
in the Pioneer program, for example, ACOs must achieve specific quality 
measures as well as assume some financial risk (CMS, 2012). The follow-
ing sections briefly offer the rationale for and evidence supporting selected 
payment reforms in the ACA and illustrate why it is necessary to continue 
testing and refining new payment models before generalizing them to the 
broader Medicare population.
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Value-Based Purchasing

In Medicare, the program now known as VBP began as pay-for-
reporting (paying providers for reporting quality data) and then was called 
pay-for-performance (paying providers for meeting quality standards). The 
newer VBP models require providers to meet quality and cost reduction 
goals (paying for efficiency or value). One benefit of VBP is that it can target 
any level of health care decision making, including individual practitioners 
(Folsom et al., 2008). 

Pay-for-performance and VBP have been touted as effective inter-
ventions for improving health care outcomes, yet evaluation results are 
mixed. Although a large-scale Medicare hospital demonstration of pay-
for-performance showed promise in the first 2 years (Lindenauer et al., 
2007), quality improvement, as indicated by reductions in mortality, was 
not achieved over the full 6-year duration of the program (Jha et al., 2012; 
Ryan et al., 2012; Werner et al., 2011). Similarly, the United Kingdom’s 
universal pay-for-performance program for primary care physicians, imple-
mented in 2004, showed improved results on all quality measures in the 
first year, but several measures subsequently leveled off (Campbell et al., 
2009; Doran et al., 2011). 

More than 40 private-sector pay-for-performance programs operate 
throughout the United States. One example, Integrated Health Associa-
tion’s (IHA’s) California Pay-for-Performance Program, is the largest private 
physician incentive program in the United States (James, 2012). Rosenthal 
and colleagues (2005) evaluated how California physician groups partici-
pating in the program (intervention group) compared to Pacific Northwest 
physician groups (control group) on three quality measures (cervical can-
cer screening, mammography, and hemoglobin A1c testing) (Rosenthal et 
al., 2005). Although the intervention group improved on all three quality 
measures over the course of the study, control comparisons showed the in-
tervention group’s quality to be higher only for the cervical cancer screening 
measure. The authors concluded that the study results do not justify the 
program’s price tag of $3.4 million. In a complementary follow-up study, 
Mullen and colleagues (2008) concluded that overall, the program resulted 
in a “small and mixed return on investment” (Mullen et al., 2008, p. 26). 
More specifically, Mullen and colleagues concluded that the size of incen-
tives matters. IHA’s program will be transitioning to include value-based 
cost measures starting in 2014 (Dolan and Yanagihara, 2011).

CMS launched a Medicare hospital-based VBP program in October 
2012. Evaluation measures for the program’s first year include process 
measures and patient satisfaction; CMS plans to extend these measures 
to include health outcomes and costs. Hospitals are eligible for incentives 
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based on overall achievement and improvement relative to previous years. 
Program funding comes from a 1 percent withhold from regular fee-for-
service payments to participating hospitals; this withhold increases each 
year up to 2 percent in 2017 and beyond. The level of incentive payments 
depends on hospital performance. CMS estimates that about half of hospi-
tals will see a net increase in payments, but expected changes in payment 
are small even for best and worst performers (Werner and Dudley, 2012). 

Although VBP has not yet been shown to produce substantial improve-
ments in health care value, it does encourage providers and health care 
organizations to invest in the HIT systems needed to track patient cost and 
care measures (Folsom et al., 2008). In conjunction with other payment 
changes, therefore, it may produce value in other ways. 

Patient-Centered Medical Homes

The PCMH is a health care delivery model that organizes the care 
continuum around a practitioner team with the primary care provider at 
the center, helping patients coordinate care and manage chronic condi-
tions. The PCMH also generally incorporates evidence-based medicine 
and quality improvement activities (Cassidy, 2010; Jackson et al., 2013). 
Proponents believe the PCMH will reduce care costs and improve quality. 
For example, one analysis of 43 primary care clinics participating in the 
Geisinger ProvenHealth Navigator project between 2006 and 2010 found 
that increased length of time in the program was significantly associated 
with lower total cost and with the total cumulative cost savings over the 
study period of 4.3 to 7.1 percent (Maeng et al., 2012). Group Health Co-
operative of Seattle estimates that it generated a return of $1.50 for every 
$1 invested in its medical home demonstration (Reid, 2010). 

The PCMH model has been widely implemented by provider organi-
zations, CMS, and other third-party payers. By 2011, more than 1,500 
provider practices nationwide had received medical home recognition from 
the National Committee for Quality Assurance (NCQA) (NCQA, 2011).8

CMS currently is participating in three PCMH initiatives. First, under 
the Medicare Multi-Payer Advanced Primary Care Demonstration, CMS is 
joining state reform initiatives involving multiple payers (including Medic-
aid and private health plans) by paying a monthly care management fee for 
beneficiaries receiving medical home care. This program, operating in eight 

8 NCQA created a self-report evaluation for physician practices, which has become the evalu-
ation tool used to judge most ongoing demonstrations. This tool has three levels and assesses 
nine standards: access and communication, patient tracking and registries, care management, 
patient self-management support, electronic prescribing, test tracking, referral tracking, per-
formance reporting and improvement, and advanced electronic communications. 
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states over a 3-year period, covers more than 1,200 provider practices and 
nearly 1 million beneficiaries (CMS, 2013g). Second, CMS, partnering with 
the Health Resources and Services Administration (HRSA), supports the 
Federally Qualified Health Center (FQHC) Advanced Primary Care Practice 
Demonstration, which pays a monthly care management fee for each eli-
gible Medicare beneficiary receiving primary care services through 1 of 492 
FQHCs meeting NCQA requirements for a medical home. CMS and HRSA 
also will provide technical assistance (e.g., webinars on quality standards) 
to help FQHCs achieve quality and cost goals (CMS, 2013e). Finally, the 
Comprehensive Primary Care Initiative is another multipayer program, in 
which CMS and participating private insurers give primary care providers 
bonus payments for improving care coordination (CMS, 2013c).

A small but growing body of research is devoted to evaluating the 
effects of the PCMH model. A recent review of 19 studies revealed “mod-
erately strong evidence suggest[ing] that the medical home has a small 
positive effect on patient experiences and small to moderate positive effects 
on preventive care services” (Jackson et al., 2013, p. 175). According to 
the authors, however, current evidence is insufficient to determine how the 
PCMH will influence most clinical and economic outcomes. 

Bundled Payment

Under bundled payment, a payer makes a single payment for all ser-
vices (a bundle) provided during an episode of care. The definition of an 
episode of care is challenging and fundamental to the implementation of 
this payment approach (Hussey et al., 2012). Episodes of care range from 
single acute medical conditions to periods of treatment for chronic disease. 
Bundled payment targets an entity (e.g., hospital, health care organization 
or network) capable of receiving payment, which then divides the pay-
ment among those providing episode-based care (e.g., the hospital, the 
laboratory, physicians, post-acute care providers) (CMS, 2013b; Pham 
et al., 2010). If patients are treated by providers not affiliated with the 
entity receiving the bundled payment, payers may reimburse those provid-
ers on a fee-for-service basis, adjusting each payment to the overarching 
organization so that total payment to all service providers does not exceed 
a predefined bundled cost. This process is referred to as “virtual” bun-
dling (American Medical Association, 2012). Bundled payment approaches 
usually incorporate quality measures, increasing provider payments when 
quality standards are met. 

Proponents note that bundled payment has the potential to decrease 
health care waste by reducing incentives to provide unnecessary services as 
part of an episode of care and increasing care coordination (Burton, 2012). 
More specifically, if bundled payment includes services received from mul-



Copyright © National Academy of Sciences. All rights reserved.

Variation in Health Care Spending:  Target Decision Making, Not Geography

110 VARIATION IN HEALTH CARE SPENDING

tiple providers, such as physicians, hospitals, and post-acute care providers, 
incentives are offered to coordinate care (share information), shift care to 
more efficient providers, and reduce duplicative tests and unnecessary phy-
sician visits (Painter, 2013). 

As previously stated, CMS’s long-standing (since 1983) inpatient DRG 
payment system is a form of bundled payment in that it bundles facility-
only services for a given hospital stay. By no longer paying hospitals per 
diem, the DRG system removed the financial incentive to keep patients in 
the hospital longer, leading to significant reductions in hospital patients’ 
lengths of stay (Guterman and Dobson, 1986; Zuckerman et al., 1988). 
However, studies found that hospitals responded to the new payment sys-
tem by shifting patients to exempt hospitals (Newhouse and Byrne, 1988) 
and subsequently to post-acute care facilities that were not included in the 
DRG payment, causing a spike in the use of home health care and skilled 
nursing facilities. Quality of care was found not to be impacted by any of 
these changes (Rogers et al., 1990). 

The DRG example demonstrates that providers do respond to payment 
changes. Many policy makers have further concluded that bundled payment 
should therefore be broadened to include services from multiple providers 
(e.g., outpatient and post-acute care providers) because the broader the 
scope of the bundles, the less latitude there is for substitution (Burton, 
2012; Guterman et al., 2009).

Several bundled payment pilots now under way may provide additional 
evaluation evidence (CMS, 2013b; Hussey et al., 2011). For example, the 
Center for Medicare and Medicaid Innovation’s Bundled Payments for Care 
Improvement program varies several elements across four models. The first 
model includes only inpatient care in an acute care hospital for all DRGs, 
excluding physician services. Hospitals receive a discounted payment but 
can share any savings with physicians. The second model includes acute 
inpatient and post-acute care ending either 30 or 90 days after an acute 
care discharge for selected DRGs. The third model includes only post-acute 
care beginning within 30 days of an inpatient discharge for selected DRGs. 
Finally, the fourth model incorporates all care services, including those of a 
physician, provided during an acute inpatient stay and readmissions. All of 
these arrangements include shared savings, and participants have consider-
able discretion in designing payment allocations (CMS, 2013b).

Private-sector payers and providers also are experimenting with bun-
dled payment, and related findings should be relevant to Medicare’s pursuit 
of a long-term payment bundling strategy (Bandell, 2011; Business Wire, 
2012; Healthcare Finance News, 2011; Orthopedic & Sports Institute, 
2012; SSM Health Care, 2011). For example, Geisinger Health System de-
veloped a successful bundled payment program for coronary artery bypass 



Copyright © National Academy of Sciences. All rights reserved.

Variation in Health Care Spending:  Target Decision Making, Not Geography

PAYMENT AND ORGANIZATIONAL REFORMS TO IMPROVE VALUE 111

graft surgery (Casale et al., 2007) and has begun implementing bundled 
payment for additional services (Paulus et al., 2008). 

Evaluation literature on bundled payment programs remains scant. In 
the early 1990s, CMS selected seven hospitals to participate in a bundled 
payment demonstration for bypass surgery that included all hospital, phy-
sician, and other practitioner services provided during a hospital stay plus 
related readmissions occurring from 3 days to 6 weeks postdischarge. 
Bundled payments were not adjusted for illness severity. An evaluation of 
the program showed promising results, with savings of 5 to 10 percent 
for five hospitals and 20 percent for two hospitals. According to Nelson 
(2012, p. 20), “Those savings reflect the estimated difference between the 
bundled payments and the amounts that Medicare would have spent for 
services provided to those bypass patients in the absence of the demonstra-
tion.” A systematic review of bundled payment programs found weak but 
consistent evidence that they reduce costs without adversely impacting qual-
ity, although most previous programs have had a more limited scope than 
the Bundled Payments for Care Improvement program and other recent 
bundled payment initiatives (Hussey et al., 2012).

Accountable Care Organizations

The ACO is a health care delivery and financing model currently be-
ing tested by CMS and commercial insurers. ACO reforms target orga-
nized provider organizations and networks that assume responsibility for 
the quality, cost, and overall care of their patient populations (Correia, 
2011; Fisher et al., 2007). ACOs are designed to improve value by giving 
provider-led organizations a stake in maximizing efficiency within and 
across delivery settings to meet cost and quality targets. To achieve goals, 
ACOs might focus on a variety of activities, such as quality improvement, 
care coordination and discharge processes, protocols for home health refer-
rals, favoring efficient providers for referrals, or targeting high-risk indi-
viduals for disease management programs. ACOs are expected to emphasize 
initiatives most effective in lowering the cost of care and improving out-
comes for their populations (Guterman et al., 2011; Nelson, 2012; Share 
and Mason, 2012).

ACOs vary in structure, ranging from fully integrated health care or-
ganizations to networks of hospital(s) and independent primary care and 
specialty physicians (CMS, 2013d). However, ACOs must meet a base 
level of organizational capacity in order to assume their responsibilities. 
Recognizing that ACOs need to have adequate organizational capacity, 
CMS and private payers call for these health care delivery systems to have 
(1) a sufficient number of primary care clinicians providing care for a mini-



Copyright © National Academy of Sciences. All rights reserved.

Variation in Health Care Spending:  Target Decision Making, Not Geography

112 VARIATION IN HEALTH CARE SPENDING

mum number of beneficiaries, (2) data systems for monitoring and evalu-
ating quality and cost, (3) processes promoting evidence-based medicine, 
and (4) the ability to receive and distribute performance-based payments 
(Muhlestein, 2013).

ACOs resemble managed care organizations, but typically are provider 
organizations rather than traditional insurers.9 Under Medicare, ACO ben-
eficiaries are not restricted to using ACO-affiliated physicians or facilities; 
rather, they have full access to all providers accepting Medicare (CMS, 
2013a). In the private-sector ACOs, however, the design of insurance ben-
efits steers patients to affiliated providers. For example, health maintenance 
organization (HMO) plans restrict patients to plan providers, while pre-
ferred provider organization (PPO) plans allow for out-of-network service 
but with higher cost sharing for patients who receive care from out-of-
network providers. Medicare ACO providers will need similar incentives 
to encourage patients to receive their care within network (Van Citters et 
al., 2012).

CMS currently has three programs promoting ACOs: the Pioneer ACO 
Model program, the Medicare Shared Savings Program (MSSP), and the 
Advanced Payment Models ACOs. There are currently 269 health care 
delivery organizations participating in these programs—32 in the Pioneer 
ACO Model program, 222 in the MSSP, and 15 in Advanced Payment 
Model ACOs—reaching more than 4 million Medicare beneficiaries (CMS, 
2013h). The three programs differ primarily in the degree of financial risk 
health care delivery systems agree to assume; plans can choose a payment 
option that gives them larger rewards when they reduce expenditures if 
they also agree to accept losses when Medicare expenditures are too high. 

Additionally, several states are exploring the possibility of forming 
ACOs for their Medicaid populations. Medicaid ACO programs vary by 
state, and are thought to be influenced by the state’s managed care experi-
ence. Examples include Massachusetts’s capitated, multipayer model and 
Vermont’s community-based ACO model (Kaiser Commission on Medicaid 
and the Uninsured, 2012). Oregon has launched an initiative involving 
ACO-like coordinated care organizations and currently has 15 such orga-
nizations operating in the state (Oregon.gov, 2013).

As indicated earlier, the ACO concept has been adopted by the private 
sector as well; in fact, more than 150 private-sector ACOs were in existence 
or in the planning stages prior to the launch of CMS’s Pioneer ACO Model 
program (Muhlestein, 2013). Many provider organizations have entered 
into contractual relationships with private payers to implement payment 
approaches resembling the MSSP. Other health care organizations have 

9 Much like insurers, however, an ACO may and often will contract with physician groups 
on either a risk or fee-for-service basis, as indeed the FHS example discussed earlier illustrates.
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entered into contracts with private payers, such as Blue Cross Blue Shield 
of Massachusetts’s Alternative Quality Contract, under global payment10 
(Song and Landon, 2012) or other arrangements (e.g., partial capitation11 
and bundled payment) (Muhlestein, 2013). Finally, in recent years, multiple 
stakeholders (e.g., payers, providers, employers, local governments) have 
formed region- or community-based “collaboratives” focused on improv-
ing the value of health care for their populations. Like ACOs and other 
integrated organizations, such collaboratives vary in size and structure and 
may or may not align with traditional geographic units. Thus, they are dis-
tinct from geographic areas targeted by a geographically based value index. 
Box 4-1 presents selected examples of these collaboratives.

Given that the ACO concept is new, evidence demonstrating its im-
pact is sparse. Studies on CMS’s Physician Group Practice Demonstration 
(PGPD), the model for the ACA’s ACO provisions, found substantial het-
erogeneity in results across demonstration sites and population subgroups. 
One study found that on average, the PGPD saved a mean of $114 annually 
per beneficiary assigned to a multispecialty physician group in 1 of 10 ACO 
demonstration sites. However, “Among dually eligible beneficiaries, PGPD 
physician groups achieved a mean annual per capita savings of $532, or 
5%, while savings among non-dually eligible beneficiaries were not statisti-
cally significant” (Colla, 2012, p. 1020). Unfortunately, neither the overall 
results nor even the dually eligible results are likely to be statistically signifi-
cant when one accounts for heterogeneity among organizations.12 Another 
study determined that all 10 participating multispecialty groups met at least 
29 of 32 quality measures, yet only 5 of the groups generated Medicare 
savings, totaling $38.7 million. Further, just one group (Marshfield Clinic) 
earned more than half of the $31.7 million that was returned to the physi-
cian groups (Iglehart, 2010). 

One study examined Blue Cross Blue Shield of Massachusetts’s ACO-
style Alternative Quality Contract (Song and Landon, 2012). The authors 
found that although the program improved quality scores and produced 
savings of 2.8 percent over its first 2 years, additional payments (e.g., 
shared savings and infrastructure) to groups exceeded the savings. Because 
this program was designed for implementation over a 5-year period and 
because the savings in the final years are expected to be larger, it may be 
premature to judge the program’s ultimate success.

10 Under global payment, an ACO is at financial risk for all of the items and services covered.
11 Under partial capitation payment, an ACO is at financial risk for some, but not all, of 

the items and services covered (Center for Healthcare Quality and Payment Reform, 2010).
12 The authors did not cluster standard errors on organization, but the results among the 

dually eligible population in the 10 organizations in the demonstration spanned a wide range, 
from an estimated savings of $2,499 per dual-eligible at the low end to a cost of $598 at the 
high end. In 4 of the 10 organizations studied, costs increased for the dually eligible.



Copyright © National Academy of Sciences. All rights reserved.

Variation in Health Care Spending:  Target Decision Making, Not Geography

114 VARIATION IN HEALTH CARE SPENDING

BOX 4-1 
Multistakeholder Community-Based Collaboratives

 Much like accountable care organizations (ACOs) or other integrated 
organizations, multistakeholder community-based collaboratives may 
implement a vast range of initiatives, such as those designed to improve 
data collection and dissemination, promote efficient health care delivery, 
and provide financial incentives for high-value care (Alliance for Health 
Reform, 2013; Sennett et al., 2011). Examples of these collaboratives 
include those found in the Agency for Healthcare Research and Qual-
ity’s (AHRQ’s) learning network for chartered value exchanges and the 
Brookings Institution’s evaluation of three community-based reforms in 
care for chronic conditions: 

	 ·  AHRQ’s learning network for chartered value exchanges since 
2007 has brought together 24 community multistakeholder col-
laboratives from 22 states across the country representing 124 
million lives. Thirteen of these collaboratives are statewide pro-
grams, while the rest have a substate or regional focus. The value 
exchanges’ main mission is to improve quality and transparency 
through public reporting of quality and efficiency measurement, 
provider and consumer incentives, and collaborative leadership 
(AHRQ, 2011). 

	 ·  The Primary Care Information Project in New York City is an elec-
tronic health record adoption and data exchange initiative de-
signed to improve access to preventive services in the ambulatory 
care setting, primarily for prevention of chronic diseases among 
the city’s underserved (PCIP, 2013).

	 ·  Vermont’s Blueprint for Health is a statewide medical home pro-
gram for patients with chronic conditions (Vermont.gov, 2013).

	 ·  The Wisconsin Health Information Organization is a statewide ini-
tiative designed to create an all-payer database with which to track 
health care costs and quality measures, data that can be used to 
improve the value of care for Wisconsinites with chronic diseases 
(Wisconsin Health Information Organization, 2013).

 Given differences in population demographics, health information 
technology and other health service infrastructure, and resources among 
communities, regions, and states, collaboratives differ in their stated 
health objectives, their chosen initiatives, and the robustness of their 
interventions (Sennett et al., 2011). To the extent that these community 
or regional efforts can demonstrate that they improve value, however, 
payment incentives could be directed toward these collaboratives.
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Dual-Eligible Care Integration Demonstrations

The more than 9 million Americans who are eligible for both Medicare 
and Medicaid benefits account for a disproportionate share of Medicare ex-
penditures: Although they constitute 18 percent of traditional Medicare bene-
ficiaries, they account for 31 percent of Medicare spending (MedPAC, 2012b). 
Differences between Medicare and Medicaid policies associated with provider 
reimbursement, beneficiary benefits, and financial incentives result in a health 
care delivery system more fragmented and uncoordinated for this population 
than for other Medicare beneficiaries. In April 2011, CMS provided grants to 
15 states to undertake care integration initiatives for dual-eligible populations 
(states will test capitated and/or managed fee-for-service models). One goal 
of the demonstrations is to determine which care integration and payment 
models are most effective in improving the quality and efficiency of care for 
this heterogeneous population. According to the Medicare Payment Advisory 
Commission (MedPAC, 2012b, p. 63), “The demonstrations are also an op-
portunity to test how to tailor capitated and [fee-for-service] overlay models 
to different subgroups of dual-eligible beneficiaries.” 

The Future of New Payment Reform Models

By creating the Center for Medicare and Medicaid Innovation, the ACA 
generated a thousand pilot demonstrations of new payment models. It is 
too early to know which of these models will prove to control health care 
costs and improve quality. As illustrated by the examples provided above, 
evidence supporting the effectiveness of new payment models such as VBP, 
PCMH, bundled payment, and ACOs in controlling costs and improving 
health outcomes is limited (GAO, 2011; Petersen et al., 2006; Rosenthal, 
2008; Scott et al., 2011; Werner et al., 2011). Results of such efforts have 
been uneven; in the PGPD, for example, 5 of 10 provider organizations 
achieved CMS’s required cost savings to collect bonuses (Iglehart, 2010). 
Because these models are still in the early stages of development, however, 
it is critical that CMS continue to evaluate them and use the results to refine 
their design (IOM, 2012; The National Commission on Physician Payment 
Reform, 2013). In the interim, the new payment models require payers and 
providers to make decisions about major design elements despite the lack 
of adequate evidence to guide those decisions. They must decide (1) which 
quality and cost indicators to use, (2) how large incentives should be in ab-
solute terms and relative to provider revenue, (3) which services to include 
in bundles (for bundled payment), and (4) how to assign beneficiaries to 
particular providers or provider organizations (Miller, 2007). As McClellan 
(2011, p. 75) noted, “As capacity to measure healthcare processes and 
outcomes continues to expand rapidly, in conjunction with at least some 
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growing confidence that we are measuring the right things, the linkages 
between provider payments and measured quality are likely to strengthen.” 

New payment reforms are designed to reward efficient providers of 
care and stimulate inefficient providers to improve the care they deliver. In 
accordance with its statement of task, the committee commissioned RAND 
Corporation to perform an impact analysis of its recommendations. RAND 
modeled the impact of pay-for-performance (equivalent to VBP), bundled 
payment, and ACOs on hospitals, hospital referral regions (HRRs), and 
total Medicare spending.13 RAND’s analysis demonstrates that payment 
reforms targeting health care decision makers can result in large changes 
(by design) in payments to providers within HRRs, even if those reforms 
do not substantially affect geographic variation in spending among HRRs. 
In the case of VBP, for example, payment redistributions had no impact on 
geographic variation, largely because there was no relationship between 
performance on the quality measures and Medicare spending. The bundled 
payment policy, however, did reduce geographic variation in Medicare 
spending since high-spending providers (for selected bundles) were in ar-
eas with high overall Medicare spending. Some providers/health systems 
will flourish with these new incentives; others will struggle, particularly in 
the first few years (Haywood and Kosel, 2011). It is also likely that local 
market factors (e.g., population demographics, provider competition) will 
influence providers’ abilities to handle the new payments (Guterman et al., 
2011; Pollack and Armstrong, 2011; Werner, 2010); thus, models suited for 
some areas will face greater challenges in others. 

Finally, although some disruption to the current system is inevitable 
and even warranted, it is critical that Medicare beneficiaries’ access to medi-
cal care not be diminished. As reforms transition from pilot demonstrations 
to broader programs, CMS will need to monitor Medicare beneficiaries’ 
access to care.

RECOMMENDATION 4: During the transition to new payment 
models, the Centers for Medicare & Medicaid Services (CMS) should 
conduct ongoing evaluations of the impact on value of the reforms 
included in Recommendation 3 by measuring Medicare spending and 
beneficiaries’ clinical health outcomes. CMS should use the results of 
these evaluations to iteratively improve these payment models. CMS 

13 Time constraints limited the scope of RAND’s work to these three payment reforms. 
Further, given that the committee’s research did not yield recommendations on the specifics of 
payment reforms, the committee did not comment further on the many scenarios modeled by 
RAND. RAND’s report can be accessed at www.iom.edu/geovariationmaterials. 
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should also monitor how these reforms impact Medicare beneficiaries’ 
access to medical care. 

ENCOURAGING BROADER ADOPTION 
OF NEW PAYMENT REFORMS

If evaluations of pilot reforms demonstrate improvements in value, the 
next step will be generalization of the reforms to broader populations. Con-
gress might direct the Secretary of Health and Human Services to make the 
reforms mandatory for all (or a subset of) health care providers that accept 
Medicare patients. Alternatively, Congress might direct CMS to encour-
age providers to accept the new payment models through lower updates 
for traditional Medicare than for new payment models. Translating pilot 
programs into national policy will be a challenge (Chernew and Goldman, 
2013; Greenwald, 2011). As stated earlier, new payment models require 
major investments in infrastructure (e.g., HIT systems, care managers) if it 
is to be managed effectively (Korda and Eldridge, 2011). If the new models 
were mandated before a majority of health care providers had developed 
the required infrastructure, many organizational failures (e.g., bankrupt-
cies) might result, negatively affecting Medicare beneficiaries’ access to 
care. Similarly, provider organizations will accept new payment models 
voluntarily only if they believe that bonuses or shared savings will be suf-
ficient to cover their investment in the infrastructure required to achieve 
efficiencies (Pham et al., 2010). Particularly in the beginning, therefore, 
Congress might avoid prescribing an immediate wholesale change in pay-
ment, instead directing CMS to accelerate the adoption of payment reforms 
by authorizing differential payment updates for new payment models and 
traditional Medicare (Davis and Guterman, 2007). It should also be noted 
that providers serving disproportionately low-income populations may face 
especially difficult challenges in accessing the necessary resources and may 
require additional funding to build the organizational capacity to transition 
to the new payment models (Pollack and Armstrong, 2011; Werner, 2010).

Additionally, Congress should give CMS the flexibility to experiment 
with the mix of payment mechanisms, rates, and performance metrics that 
will align provider incentives with high-value care. For example, CMS 
might test a blended model for payment to PCMHs that combines fee-
for-service payments, per-member-per-month (PMPM) care coordination 
fees, and bonuses for meeting quality and efficiency metrics (e.g., generic 
prescribing, reduced emergency department use, better management of se-
lected chronic conditions) (Davis and Guterman, 2007). While evaluations 
are ongoing, CMS should be allowed to alter the levels and payment rates 
within models to determine those that are most effective. 
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RECOMMENDATION 5: If evaluations of specific payment reforms 
demonstrate increased value, Congress should give the Centers for 
Medicare & Medicaid Services the flexibility to accelerate the transition 
from traditional Medicare to new payment models. 
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Appendix A

Glossary

Clinical health outcome: A health state of a patient resulting from health 
care. 

Cluster: In this study, various regression models were used to test the influ-
ence of a specific “cluster” or group of independent or predictor variables 
on dependent or outcome variables.

Coefficient of variation (CV): The ratio of the standard deviation of a 
random variable to its mean. The committee uses the CV to compare the 
degree of variability in Medicare and commercial populations with respect 
to health care spending and use. Because both the numerator and the 
denominator of this variable are in the same units, the magnitude of the 
CV does not depend on the units in which it is measured (e.g., dollars or 
thousands of dollars).

Cohort: A group of persons who have at least one clinical characteristic 
in common. This study defined 15 cohorts based on clinical conditions. A 
single person may appear in one or more cohorts.

Control model: A statistical model that includes all independent predictor 
variables, except those an investigator especially wants to understand. In 
this study, the control regression model is adjusted or controls for length 
of time beneficiaries are in plans and year of analysis. The effect of other 
predictors can be calculated by comparing the estimates of models adjusted 
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for clusters 1 through 10 to the control model. In effect, the control model 
is used to eliminate variation that is of no interest.

Correlation coefficient (Pearson’s and Spearman’s): A measure of the rela-
tionship between two variables, indicating how the direction and magnitude 
of change in one is accompanied by change in another. It varies between +1 
(perfect, positive association, meaning as one variable increases the other 
variable increases) and –1 (perfect, negative association, meaning as one 
variable increases the other decreases). It does not, however, indicate that 
there is a causal relationship between the variables.

Efficiency: Production and allocation of goods and services that generate 
the most utility for a given set of resources or inputs.

Health care cost: The actual costs of production.

Mean: The average of a group of values. 

Median: The value that separates the highest 50 percent of scores on a vari-
able from the lowest 50 percent.

Medicare Part A: Also known as the Hospital Insurance (HI) program, Part 
A covers inpatient hospital services, skilled nursing facility, home health, 
and hospice care. 

Medicare Part B: Also known as the Supplementary Medical Insurance 
(SMI) program, Part B helps pay for physician, outpatient, home health, 
and preventive services. 

Medicare Part C (Medicare Advantage): Also known as the Medicare Ad-
vantage program, Part C allows beneficiaries to enroll in a private plan, 
such as a health maintenance organization, preferred provider organization, 
or private fee-for-service plan, as an alternative to the traditional fee-for-
service program. These plans receive payments from Medicare to provide 
Medicare-covered benefits, including hospital and physician services, and 
in most cases, prescription drug benefits.

Medicare Part D: Part D, the outpatient prescription drug benefit, was 
established by the Medicare Modernization Act of 2003 (MMA) and 
launched in 2006. The benefit is delivered through private plans that con-
tract with Medicare: either stand-alone prescription drug plans (PDPs) or 
Medicare Advantage prescription drug (MAPD) plans. 
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Outliers: Values for a variable so extreme that they may have undue influ-
ence on the resulting values of certain statistics. They can distort the mean 
value, but the median value remains unaffected. 

Percentile: The value of a variable, below which a certain percentage of data 
points or observations fall. For example, if Medicare spending at the 90th 
percentile is $10,000 per person, then 90 percent of all observations would 
be expected to have spending less than $10,000 per person. 

Price: The amount paid by insurers and beneficiaries to a provider for 
health care services.

Quality: The degree to which health care services for individuals and popu-
lations increase the likelihood of patient-desired health outcomes and are 
consistent with current professional knowledge.

Quintile: One-fifth of a sample or population based on division in intervals 
of a particular variable. In the Acumen Growth Analysis, hospital referral 
regions (HRRs) were classified into quintiles based on expenditure levels 
in 1992, such that the same number of HRRs are included in each quintile. 
Quintiles are generally presented in order from top to bottom.

Regression analysis: A statistical technique for predicting the value of an de-
pendent variable Y as a function of one or more predictor variables X. The 
resulting predicted value is the expected value used to calculate the residual. 

Residual: The difference between the actual observation (e.g., actual spend-
ing in a hospital referral region [HRR]) and the expected value (e.g., 
expected spending) based on a set of predictor variables. For example, 
adjusting for mortality in an HRR for its age and sex mix, the residual is 
the difference between actual mortality and predicted mortality. 

Total health care spending: What medical providers and suppliers are paid 
for their services and products, reflecting both price and utilization of 
health care services.

Utility: Consumer satisfaction or use.

Utilization: The volume or amount of health care services consumed within 
a given time period.

Value: The excess (or shortfall) of overall health benefit and/or well-being 
produced net of health care cost.
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Value index: A relative measure of value, e.g., a measure of improvement in 
patient-centered, clinical health outcomes per unit of resources use in one 
area relative to the national average. 
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Appendix B

Acronyms and Abbreviations

AAMC Association of American Medical Colleges
ACA Affordable Care Act
ACO accountable care organization
ACS American Community Survey

BCBSMA Blue Cross Blue Shield of Massachusetts

CBO Congressional Budget Office 
CBSA core based statistical area
CHD coronary heart disease
CHF congestive heart failure
CMS Centers for Medicare & Medicaid Services 
COPD chronic obstructive pulmonary disease
CPT current procedural terminology

DME direct medical education or durable medical equipment
DRG diagnosis-related group
DSH disproportionate share hospital

FHS Fairview Health Services
FISMA Federal Information Security and Management Act of 2002
FQHC federally qualified health center

GDP gross domestic product 
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GPCI geographic practice cost index

HCC hierarchical condition category 
HEDIS Health Care Effectiveness Data and Information Set
HHS U.S. Department of Health and Human Services
HIT health information technology
HMO health maintenance organization
HRR hospital referral region
HRSA Health Resources and Services Administration
HSA hospital service area

IHA integrated health association
IME indirect medical education
IOM Institute of Medicine 
IQI inpatient quality composite indicator

MedPAC Medicare Payment Advisory Commission
MSA metropolitan statistical area 

NCQA National Committee for Quality Assurance

OIG U.S. Office of the Inspector General

PCMH primary care medical home or patient-centered medical home
PCP primary care physician
PDI pediatric quality indicator
PGPD physician group practice demonstration
PHE precision health economics
PPO preferred provider organization
PQI prevention quality indicator
PSI patient safety indicator
PYE partial-year enrollment

RVU relative value unit
RxHCC prescription drug hierarchical condition category

SGR sustainable growth rate

VBP value-based purchasing
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Appendix C

Summary of Empirical 
Modeling Methodology

The committee commissioned a body of empirical analyses to exam-
ine geographic variation in spending, utilization, and quality using 
public and commercial datasets. The goals of the analyses were to 

characterize and account for the presence and magnitude of geographic 
variation across different geographic units, payers, and clinical condition 
cohorts. The population-specific studies conducted by Acumen, LLC, The 
Lewin Group, and Harvard University were carried out using the research 
framework outlined in Table C-1.1 Precision Health Economics’ method-
ological approach in synthesizing these results and evaluating geographic 
variation in total health spending is then summarized. The complete meth-
odological details are available in the subcontractor reports.2

1 This table only presents the methodology for the Medicare 2007-2009 analysis and does 
not show the Medicaid 2007-2009 analysis, the Medicare 1992-2010 growth analysis, or the 
Medicare Advantage 2007-2009 analysis, all of which use variations on this methodological 
approach.

2 In addition to the studies summarized in Appendix C, the committee also commissioned 
reports from the University of Pittsburgh and the Dartmouth Institute for Health Policy and 
Clinical Practice. All papers can be accessed through the Institute of Medicine website via the 
following link: http://www.iom.edu/geovariationmaterials.
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Precision Health Economics Study Approach and Methodology Summary:

The Precision Health Economics (PHE) report first synthesized and 
summarized the results from spending, utilization, and quality regression 
analyses of the population-specific studies conducted by Acumen, Lewin, 
and Harvard, allowing for easy comparison of findings across public and 
private payers. In order to examine variation “within” HRRs, PHE con-
ducted a random effects regression of spending at utilization at the HSA 
level, with the random effects at the HRR level. 

Additionally, PHE created a measure of total health care spending, 
attempting to account for the total United States population by including 
spending for Medicare, Medicaid, commercially insured, and uninsured 
populations. This measure was created using the following steps:

1. Obtained spending estimates for Medicare, Medicare Advantage 
(or Medicare managed care), Medicaid, and commercially insured 
populations from the empirical analyses conducted by Acumen, 
Lewin, and Harvard. 

2. Estimated spending for the uninsured and Medicaid managed care 
by HRR.

3. Created payer-specific weights to estimate unadjusted, total health 
care spending. The OptumInsight and MarketScan spending data 
were alternately used as “proxies” for commercial spending. 

4. Created two measures of total PMPM spending by HRR, first un-
adjusted and then adjusted for input prices. Both estimates were 
adjusted for age, sex, and health status. 

PHE conducted OLS regression analysis of total health care spending 
following methods used by other subcontractors in the individual studies. 

· Note, for reasons of parsimony, PHE created an index of “health 
status” rather than using the complete set of HCCs used in the 
Acumen studies of Medicare and Medicaid. 

· The market level analysis was also conducted using a reduced set 
of market covariates, selected according to several criteria: policy 
relevance, lack of redundancy, effect size in the population-specific 
studies, and, finally, the availability of consistent measurement of 
the predictors across payers. 

· Regressions were also weighted by the population in HRRs. The 
health status predictors were additionally weighted by that popula-
tion’s share of the total HRR population. 
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Appendix D

Regression Model Specifications 
with “Clusters” of Predictors 

Cluster 1: Partial-year enrollment (PYE), year, pharmacy benefit, age, sex, 
age–sex interaction (all subcontractors)

Cluster 2: Health status (All subcontractors) – BASELINE MODEL
a) PYE, year, pharmacy benefit, age, sex, age–sex interaction
b) Health status

Cluster 3: Race (All subcontractors)
a) PYE, year, pharmacy benefit, age, sex, age–sex interaction
b) Race

Cluster 4: Income (All subcontractors)
a) PYE, year, pharmacy benefit, age, sex, age–sex interaction
b) Income

Cluster 5: All common beneficiary independent variables (all subcontractors)
a) PYE, year, pharmacy benefit, age, sex, age–sex interaction
b) Health status
c) Race
d) Income
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Cluster 6: Employer/insurance (Lewin and Harvard only)
a) PYE, year, pharmacy benefit, age, sex, age–sex interaction
b) Benefit generosity and payer/plan type (Harvard and Lewin only)
c) Data source (Harvard only)
d) Plan size (Lewin only)

Cluster 7: Market (all subcontractors)
a) PYE, year, pharmacy benefit, age, sex, age–sex interaction
b) Access to care, payer mix, hospital competition, supply of medical 

services, % population uninsured, malpractice environmental risk 
(all)

c) Physician competition (Harvard and Acumen)
d) Health professional mix (Lewin and Acumen)
e) Percentage of Medicare beneficiaries with supplemental insurance
f) MA/Medicaid penetration (Acumen only)

Cluster 8: Kitchen sink variables (Subcontractors included all independent 
variables)

All subcontractors
a) PYE, year, pharmacy benefit, age, sex, age–sex interaction
b) Race
c) Income
d) Health status and comorbidity adjuster 
e) Access to care 
f) Payer mix 
g) Hospital competition 
h) Supply of medical services 
i) % population uninsured 
j) Malpractice environment risk 

Harvard additionally adjusted for: 
· Health behavior
· Data source
· Payer/plan type
· Benefit generosity
· Physician composition

Acumen additionally adjusted for: 
· Medicare and Medicaid dual eligibility status 
· Supplemental Medicare insurance 
· Fee-for-service or Medicare Advantage 
· Part D enrollment 



Copyright © National Academy of Sciences. All rights reserved.

Variation in Health Care Spending:  Target Decision Making, Not Geography

APPENDIX D 139

· Percentage of Medicare beneficiaries with supplemental insurance 
· MA/Medicaid penetration 
· Physician composition
· Health professional mix

Lewin additionally adjusted for: 
· Payer/plan type 
· Benefit generosity
· Plan size
· Health professional mix

Cluster 9: All common independent variables only (all subcontractors)
a) PYE, year, pharmacy benefit, age, sex, age–sex interaction
b) Race
c) Income
d) Health status and comorbidity adjuster 
e) Access to care 
f) Payer mix 
g) Hospital competition 
h) Supply of medical services 
i) % population uninsured 
j) Malpractice environment risk 

Cluster 10: Cluster 1 and Medicare only IVs (Acumen only)
a) PYE, year, pharmacy benefit, age, sex, age–sex interaction
b) Medicare and Medicaid dual eligibility status
c) Supplemental Medicare insurance
d) Part D enrollment
e) Fee for service or Medicare Advantage
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Appendix E

Harvard University Price 
Adjustment Memorandums

HARVARD INPUT-PRICE ADJUSTMENT 
MEMORANDUM (11.04.11)

Background

The input price adjustment is meant to reflect variation in input prices 
required to provide care. Harvard uses input price indices developed by the 
Centers for Medicare & Medicaid Services (CMS) to adjust raw spending. 

 The input price adjustment is performed separately for each of two 
claim types: (1) inpatient facility diagnosis-related groups (DRGs) and (2) 
inpatient professional current professional terminologies (CPTs) and out-
patient CPTs. The specifications for each are described below, but for each 
the unit of analysis is the “claim-day.” A “claim-day” is an aggregation 
of all spending for a given person for a given procedure code for a given 
claim type (DRG, inpatient CPT, outpatient CPT). For example, a person 
may have multiple claims for a given code on a given day. We add up the 
spending for all of the claims for that person for the same code and claim 
type on the same date (in the case of inpatient stay, we use the admission 
date) to calculate average spending for the code. For around 15 percent of 
medical (nondrug) spending, there is an outpatient claim line that is missing 
a CPT code. For these claims we distribute the spending over claims that 
do have a CPT on the same day and for the same person according to the 
proportion of total daily spending each CPT represents. We believe that the 
outpatient claims that are missing a CPT code are facility payments that 
have been carved out of the professional payments, and that this procedure 
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reapportions spending. For the purpose of input price adjustment, we treat 
claims that are missing a CPT code and that do not have any CPT codes 
on the same day as if they were an inpatient facility claim. 

Inpatient Facility (DRGs)

Each claim day with a DRG code is adjusted by the Area Wage Index 
Values that include the occupational mix adjustment.1 The wage index data 
is merged into MarketScan data by county. 69.7% of the claim amount is 
adjusted by the wage index value, a proportion based on the labor-related 
share outlined in the Hospital Inpatient Prospective Payment System Final 
rule.2 This is the same procedure we perform on any outpatient claims that 
cannot be apportioned as described above.

(0.697 × raw claim day amount / wage index) + 0.303 × raw claim day amount

Inpatient Professional and Outpatient Claims (CPTs)

Each claim day with a CPT code is adjusted by the fully-implemented 
relative value unit (RVU)3 share multiplied by the relevant GPCI.4 Inpatient 
professional and outpatient claims incorporate the practice expense facility 
component of the RVU. 

Raw claim day amount / (%Work × Work GPCI + 
%PE (facility) * PE GPCI + %MP × MP GPCI)

All other claim types (claims without a valid CPT that cannot be al-
located to other claims on the same day, durable medical equipment, pre-
scription drugs) are left unadjusted. 

1 The wage index file for 2007 can be found at http://www.cms.gov/AcuteInpatientPPS/
WIFN/itemdetail.asp?filterType=none&filterByDID=0&sortByDID=3&sortOrder=ascending
&itemID=CMS1187403&intNumPerPage=10.

2 The final rule for fiscal year 2007 can be found at http://www.cms.gov/AcuteInpatientPPS/
IPPS/itemdetail.asp?filterType=none&filterByDID=-99&sortByDID=4&sortOrder=ascending
&itemID=CMS1229138&intNumPerPage=10.

3 The RVU lists are based on the October release for each year. 2007 can be found at http://www.
cms.gov/PhysicianFeeSched/PFSRVF/itemdetail.asp?filterType=none&filterByDID=-99&sortBy
DID=1&sortOrder=descending&itemID=CMS1203203&intNumPerPage=1.

4 The GPCI lists are based on the October release for each year. 2007 can be found at http://www.
cms.gov/PhysicianFeeSched/PFSRVF/itemdetail.asp?filterType=none&filterByDID=-99&sortBy
DID=1&sortOrder=descending&itemID=CMS1203203&intNumPerPage=10.
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Capitated Claims

We outline our overall approach to capitated claims in a separate 
memo. We will input-price adjust the imputed values for capitated claims. 

Aggregation

After the spending is adjusted as described above, the adjusted spending 
(including spending on claims that are left unadjusted) is summed across a 
person-year. This results in one input-price adjusted value per person per 
year.

HARVARD CLAIM-DAY METHOD MEMORANDUM (11.04.11)

Background

There are frequent occurrences of multiple claims for a single procedure 
coded on a single day for a single person. This is due to the way claims are 
coded by providers and processed by insurers. We believe the vast majority 
of these claims are not separate events, but a single event coded on multiple 
claim lines. In addition, about 14 percent of total medical spending (non-
drug) has no associated CPT code. The vast majority (>95 percent) of this 
spending is represented in the outpatient facility file. After exploring these 
claims with experts at Thomson Reuters, we believe that the majority are 
facility fees carved out of outpatient claims. 

Harvard’s Approach

The general approach is to collapse all claims for a specific service (e.g., 
CPT code), performed on the same day for the same enrollee to 1 claim-day 
observation. This is the unit of quantity that will be used throughout much 
of the analysis, such as creating price lists for output price adjustment. Har-
vard recognizes that this approach will mean sometimes counting 2 distinct 
procedures performed on the same day as 1 claim day. As a result those 
days will be codes as having a higher price as opposed to greater quantity. 

More detailed methods are described here:

· For inpatient facility claims, all claims coded as the same DRG on 
the same date of admission for the same person will be collapsed to 
1 claim-day. There are no inpatient facility claims that are missing 
an associated DRG code.

· CPTs are used for inpatient professional, outpatient professional, 
and outpatient facility claims. There are three components paid 



Copyright © National Academy of Sciences. All rights reserved.

Variation in Health Care Spending:  Target Decision Making, Not Geography

144 VARIATION IN HEALTH CARE SPENDING

for a CPT claim a work component, a practice expense and a mal-
practice component. If the service is provided in a facility (which 
is always the case for inpatient services and may be the case for 
outpatient services) the practice expense component is reduced and 
the facility gets paid separately (by DRG in the case of inpatient or 
CPT in the case of outpatient). We will collapse inpatient profes-
sional claims with the same enrollee, day, and procedure code into 
1 claim-day observation. 

· For outpatient claims we cannot identify if and how the profes-
sional and technical components are broken out, and therefore 
we will collapse outpatient claims with the same procedure code, 
enrollee, and day into 1 “claim-day” observation, thus rolling to-
gether the professional and facility components.

· Around 45,000 outpatient claims (14 percent of total medical 
spending in 2007) do not have an associated procedure code. For 
these claims, we apportion spending across all CPT claims that oc-
curred on the same day for each enrollee based on the proportion 
of spending that each CPT represents on that day. For instance, if 
$100 lacked a procedure code, and on the same day we observe 
two CPTs: CPT “A” for $200 and CPT “B” $400, we apportion 
the $100 based on a 1/3 and 2/3 ratio, respectively. The new value 
for CPT “A” is $225, and CPT “B” is $475. We run this apportion-
ing step before performing input or output price adjustments, and 
before imputing capitated claims. 

HARVARD OUTPUT-PRICE ADJUSTMENT 
MEMORANDUM (10.05.12)

Background

The purpose of the output price adjustment is to eliminate the effect of 
different prices between locations. Harvard’s approach is to create a nation-
alized standard price for each procedure code and type of claim (inpatient 
DRG, inpatient CPT, and outpatient CPT) based on the national mean 
payment for each procedure per day it was rendered. This standard price 
is then applied back to each claim day of the same type. For example, we 
compute the mean spending per person per day for a specific code for com-
puted tomography (CT) scan (conditional on being greater than zero for 
that person on that day). We then apply that price to each person day for 
the same CT code regardless of where they live or what was actually paid. 
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Trimming Before Calculating the National Mean Price

We do not trim claims other than those with spending less than or equal 
to zero. We experimented with trimming and found it made the decomposi-
tion into price and quantity effects difficult without substantially altering 
conclusions about aggregate variation.

Types of Claims Included

The output price adjustment is performed for all inpatient and outpa-
tient claims with a procedure code. Claims that do not include a procedure 
code and that cannot be apportioned to other claims on the same day are 
left unadjusted. Capitated claim days are omitted when calculating means/
medians. Drug claims are also left unadjusted

Summing Procedure

After the spending is adjusted as described above, the adjusted spending 
amounts and residual unadjusted spending (drug claims and claims that are 
missing procedure code after the apportioning step) are summed across a 
person-year. This results in one output price adjusted value per person per 
year.

Zero-Dollar and Capitated Claims

We outline our overall approach to capitated claim-days in a separate 
memo. We will apply an output price adjustment value to all capitated 
claim days (even those with observed spending of $0). We will not apply an 
output price adjustment to non-capitated claim days that have $0 spending. 
This is because we believe capitated claim days with zero dollar spending 
generally represent procedures that occurred, while non-capitated claim 
days with zero dollar spending are likely corrections and do not represent 
actual services. 
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Appendix F

Harvard Market Variables Memorandum

HARVARD PRICE INDEX MEMORANDUM (12.21.11)

Background

Hospital referral region (HRR)-level price indices will be used for three 
purposes: 

1. To adjust imputed values for capitated claims based on market-
level differences in price; and

2. To examine price variation across markets; and
3. To use as an alternative method creating output price adjustment.

Creating the National Standard Price

The national standard price for each procedure code and type of claim 
(diagnosis-related group or current procedural terminology) is calculated 
as the national mean payment for each procedure. In order to calculate the 
national mean payment per procedure, claim-day records were calculated 
by summing payments across all records with the same Enrollee ID, service 
date and procedure code. Capitated claims and non-capitated claims with 
zero-dollar spending are excluded when calculating the national standard 
price. 

This standard (national mean) price is then applied back to each claim-
day with the same procedure code. For example, we compute the mean 
spending per person per day for a specific code for computed tomography 
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(CT) scan. We then apply that price to each person day for the same CT 
code (conditional on being greater than zero for that person on that day) 
regardless of where they live or what amount was actually paid. 

Creating a Market Basket

Harvard has proposed using the following services in the market 
basket:

· Top 100 DRGs, in terms of total non-capitated expenditures in 
2007

· Top 100 outpatient CPTs (see below), in terms of total non-
capitated expenditures in 2007

· Top 200 DRGs or CPTs (in terms of total non-capitated expendi-
ture) that are not included in the other two categories in 2007

CPT codes are used in both outpatient and inpatient professional set-
tings. In Medicare there are three components paid for a CPT claim: a work 
component, a practice expense and a malpractice component. If the service 
is provided in a facility (which is always the case for inpatient services and 
may be the case for outpatient services) the practice expense component 
is reduced and the facility is paid separately (by DRG in the case of inpa-
tient or CPT in the case of outpatient). We cannot identify if and how the 
professional and technical components are broken out, and therefore we 
will collapse outpatient claims with the same procedure code, enrollee, and 
day into 1 “claim-day” observation. This will be our unit of quantity, and 
it will be used to construct the market baskets and when determining the 
price index. 

The Price Index

Each procedure in the market basket is assigned a weight equal to its 
proportion of total market basket spending (weights sum to 1). 

Within each area, every weight is multiplied by the mean price for that 
procedure in the area and all procedures are summed. This produces a 
single value specific to each HRR. 

Index Mean WeightHRR
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HARVARD MARKET LEVEL VARIABLES 
MEMORANDUM (10.20.11) 

Background

Market level variables are defined at different levels of aggregation 
(i.e., HRR and county). Competition is inherently defined at the HRR level. 

However, the following market variables are available at the county 
level: 

· Percent uninsured: American Community Survey (ACS) (source); 
available at the county level, only for 2008 and 2009 (could also use 
Current Population Survey [CPS] at the state level for 2005-2009)

· Commercial health maintenance organization and preferred pro-
vider organization penetration as well as Medicaid, traditional 
medicine (TM), and Medicare Advantage penetration: Interstudy 
(source)

· Physician workforce composition: area resource file (ARF) (source)
· Malpractice risk: Centers for Medicare & Medicaid Services 

(source); malpractice geographic cost index
· Population density: ARF (source)

Approach

We will aggregate the county variables to HRR level (which is imper-
fect), using a crosswalk based on percent of population in the HRR from 
a given county. We will then regress the fixed effects from the individual 
level regressions on the market level variables in order to assess relationship 
between market variables and geographic variation. For hospital service 
area (HSA) analysis we will use a similar strategy, applying HRR competi-
tion to the HSA.

Alternative

We could assign market level variables to individuals based on their 
county and then include those variables in the individual level regressions. 
This is not possible for competition measures because they are collinear 
with fixed effects. We would still need a second HRR level model to relate 
fixed effects to competition or we would need to use random effects. 
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Rationale

We prefer the approach suggested because it keeps all market variables 
together in the analysis and is more straightforward to explain. Sensitivity 
analysis and descriptive analyses of within HRR variation in county-level 
variables will reveal whether the county-level variables produce different 
results.

HARVARD MARKET LEVEL ANALYSIS 
METHODOLOGY MEMORANDUM (11.21.12)

Background

A previous memorandum (Market Level Variables Memo) detailed the 
construction of HRR and HSA market-level measures. The resulting files 
are attached to the Portal and contain estimates at the HRR (or HSA) level 
for each measure that is analyzed. The following explains Harvard imple-
mentation of this file and the market-level analysis.

Empirical Approach

The market-level file was merged by geographic unit to a file contain-
ing estimates of spending, quantity, input-price adjusted spending, and 
quality derived from regressions (i.e., a file similar to the Subcontractor’s 
Spreadsheet). We then used multiple linear regressions to assess the relation-
ship between various dependent variables and market-level characteristics. 
Specifically, we regressed a range of market-level measures (outlined in 
Harvard’s Final Report) against spending, quantity, input-price adjusted 
spending, and certain quality measures. We employed weights according 
to population size. 
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Appendix G

Selected Results of the Committee’s 
Commissioned Empirical Analyses

MEDICARE SERVICE CATEGORY UTILIZATION 
(MONTHLY COST RESIDUAL) BY HRR

To determine the extent to which variation in particular health care 
services contributes to total variation in Medicare expenditure, the Com-
mittee disaggregated price-standardized, risk-adjusted Medicare spending 
into seven types of services. Table G-1 sorts 306 hospital referral regions 
(HRRs) by their total monthly adjusted differences from the national mean 
of spending (also known as residual cost). This table serves as a supplement 
to Figure 2-5a–h (Medicare Service Category Utilization by Hospital Refer-
ral Region), in Chapter 2.1

1 Information on other services categories are available on the Acumen Medicare spread-
sheets, which can be accessed through the Institute of Medicine website (http://www.iom.edu/
geovariationmaterials).
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TABLE G-1 
Medicare Service Category Utilization (Monthly Cost Residual) by Hospital Referral 
Region (HRR)

HRR Name

Total Monthly  
Adjusted  
Differences from 
the National 
Mean of Spending 
Across HRRs

Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Post-Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Rochester, NY -$174 -$43 -$79

Stockton, CA -$172 -$41 -$64

Sacramento, CA -$171 -$52 -$69

Buffalo, NY -$166 -$46 -$57

Bronx, NY -$166 -$38 -$89

Santa Cruz, CA -$158 -$39 -$64

Santa Rosa, CA -$157 -$61 -$67

Medford, OR -$156 -$48 -$69

San Francisco, CA -$153 -$34 -$65

Salem, OR -$150 -$47 -$58

Albuquerque, NM -$149 -$52 -$31

Modesto, CA -$141 -$25 -$80

La Crosse, WI -$138 -$36 -$68

Bakersfield, CA -$136 -$26 -$86

Yakima, WA -$135 -$39 -$70

Eugene, OR -$134 -$34 -$59

Santa Barbara, CA -$134 -$59 -$71

Alameda County, CA -$133 -$24 -$57

Syracuse, NY -$131 -$41 -$73

Portland, ME -$130 -$40 -$36

Fresno, CA -$130 -$34 -$83

Burlington, VT -$127 -$38 -$58

San Jose, CA -$126 -$36 -$58

Portland, OR -$126 -$36 -$57

Binghamton, NY -$121 -$45 -$71

Elmira, NY -$117 -$13 -$71

Danville, PA -$115 -$49 -$25
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TABLE G-1 
Continued

HRR Name

Total Monthly  
Adjusted  
Differences from 
the National 
Mean of Spending 
Across HRRs

Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Post-Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Minot, ND -$114 -$21 -$42

Albany, GA -$112 -$54 -$62

Olympia, WA -$110 -$33 -$43

Iowa City, IA -$108 -$14 -$52

Honolulu, HI -$108 -$28 -$48

Chico, CA -$104 -$17 -$57

El Paso, TX -$104 -$48 -$7

Redding, CA -$104 -$38 -$45

Dubuque, IA -$103 -$30 -$41

San Bernardino, CA -$102 -$23 -$26

Springfield, MA -$102 -$40 -$12

Pueblo, CO -$101 -$38 -$34

Marshfield, WI -$101 -$10 -$61

San Mateo County, CA -$100 -$28 -$48

Charleston, WV -$100 -$23 -$50

Appleton, WI -$99 -$34 -$49

Albany, NY -$97 -$21 -$57

Roanoke, VA -$96 -$24 -$25

Sayre, PA -$96 -$11 -$58

Madison, WI -$95 -$22 -$37

Bangor, ME -$93 -$20 -$55

Neenah, WI -$93 -$34 -$52

Rochester, MN -$93 -$4 -$51

Napa, CA -$92 -$15 -$80

Providence, RI -$92 -$30 -$16

Rapid City, SD -$91 -$22 -$44

Charlottesville, VA -$91 -$20 -$36

continued
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TABLE G-1 
Continued

HRR Name

Total Monthly  
Adjusted  
Differences from 
the National 
Mean of Spending 
Across HRRs

Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Post-Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Everett, WA -$90 -$38 -$47

Bend, OR -$88 -$36 -$42

Winchester, VA -$87 -$18 -$42

Tacoma, WA -$86 -$28 -$36

Grand Junction, CO -$84 -$33 -$24

Muskegon, MI -$83 -$54 -$20

San Luis Obispo, CA -$82 -$42 -$51

Seattle, WA -$80 -$27 -$38

Fargo, ND/Moorhead, 
MN -$80 -$10 -$35

Contra Costa County, CA -$79 -$11 -$50

Greensboro, NC -$79 -$33 -$35

Morgantown, WV -$76 -$11 -$42

Cedar Rapids, IA -$75 -$14 -$40

Spokane, WA -$73 -$38 -$40

Des Moines, IA -$73 -$5 -$56

Bismarck, ND -$72 -$5 -$60

Erie, PA -$72 -$25 -$26

Anchorage, AK -$72 $6 -$62

Lancaster, PA -$71 -$11 -$22

Columbus, GA -$67 -$36 -$15

Lebanon, NH -$65 -$37 -$22

St. Cloud, MN -$63 -$1 -$45

Green Bay, WI -$63 -$15 -$37

San Diego, CA -$63 -$33 -$28

Grand Rapids, MI -$62 -$21 -$24

Minneapolis, MN -$61 $4 -$43

Salinas, CA -$61 $16 -$57
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TABLE G-1 
Continued

HRR Name

Total Monthly  
Adjusted  
Differences from 
the National 
Mean of Spending 
Across HRRs

Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Post-Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Mason City, IA -$59 $8 -$67

Wausau, WI -$59 -$1 -$44

Harrisburg, PA -$58 -$18 -$21

Springfield, MO -$58 -$25 -$21

Kingsport, TN -$57 -$9 -$9

Duluth, MN -$57 -$2 -$35

Augusta, GA -$56 -$25 -$33

Missoula, MT -$56 -$18 -$36

Durham, NC -$56 -$16 -$37

Altoona, PA -$55 -$31 $5

Spartanburg, SC -$54 -$25 -$12

St. Paul, MN -$53 $13 -$47

Hartford, CT -$52 -$24 -$10

Johnstown, PA -$51 -$3 -$6

Norfolk, VA -$51 -$13 -$36

Manhattan, NY -$51 -$10 -$86

Sioux City, IA -$50 $0 -$52

Lynchburg, VA -$50 $0 -$5

Springdale, AR -$48 -$6 $7

Marquette, MI -$45 -$10 -$39

Manchester, NH -$44 -$27 $3

Colorado Springs, CO -$43 -$22 -$8

Newport News, VA -$42 -$22 -$37

Worcester, MA -$42 -$18 $16

Billings, MT -$41 $0 -$45

Reading, PA -$40 -$8 -$6

Arlington, VA -$39 -$12 -$20

continued



Copyright © National Academy of Sciences. All rights reserved.

Variation in Health Care Spending:  Target Decision Making, Not Geography

156 VARIATION IN HEALTH CARE SPENDING

TABLE G-1 
Continued

HRR Name

Total Monthly  
Adjusted  
Differences from 
the National 
Mean of Spending 
Across HRRs

Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Post-Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

York, PA -$39 -$16 -$17

Tucson, AZ -$39 -$9 -$20

Tallahassee, FL -$37 -$26 -$10

Ogden, UT -$37 -$61 $25

Boise, ID -$35 -$41 $7

Davenport, IA -$35 $8 -$30

South Bend, IN -$33 -$22 -$7

Sioux Falls, SD -$33 $15 -$43

Kalamazoo, MI -$32 $2 -$16

Reno, NV -$32 -$12 -$21

Allentown, PA -$32 $13 -$14

Phoenix, AZ -$31 $4 -$21

Traverse City, MI -$31 $3 -$40

Huntington, WV -$31 $4 -$31

Urbana, IL -$30 $11 -$38

Fort Wayne, IN -$29 -$20 -$6

New Haven, CT -$29 -$10 -$10

Asheville, NC -$29 -$31 -$11

Richmond, VA -$28 $17 -$22

Scranton, PA -$27 -$15 $14

Macon, GA -$27 $3 -$40

Salt Lake City, UT -$27 -$50 $13

Atlanta, GA -$27 -$20 -$15

Petoskey, MI -$26 -$1 -$29

Waterloo, IA -$26 $2 -$53

Winston-Salem, NC -$26 -$12 -$22

Ventura, CA -$24 -$7 -$45
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TABLE G-1 
Continued

HRR Name

Total Monthly  
Adjusted  
Differences from 
the National 
Mean of Spending 
Across HRRs

Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Post-Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Bloomington, IL -$24 $0 -$35

Great Falls, MT -$23 $15 -$36

Columbia, MO -$23 $22 -$34

Greenville, SC -$23 -$20 -$6

Springfield, IL -$22 $15 -$37

Canton, OH -$22 -$10 -$2

White Plains, NY -$17 $16 -$44

Denver, CO -$16 -$20 -$10

Boston, MA -$15 -$9 $31

East Long Island, NY -$15 $12 -$54

Milwaukee, WI -$15 $11 -$20

Bridgeport, CT -$14 $1 -$31

Jonesboro, AR -$14 $6 -$10

Palm Springs/ 
Rancho Mira, CA -$14 -$12 -$43

Paterson, NJ -$14 -$2 -$30

Lansing, MI -$13 $3 -$19

Flint, MI -$13 $26 -$20

Temple, TX -$13 -$25 $27

Hickory, NC -$12 -$22 -$8

Raleigh, NC -$12 $1 -$25

Peoria, IL -$11 $20 -$15

Greenville, NC -$11 $10 -$43

Charlotte, NC -$11 -$15 -$18

Johnson City, TN -$10 $12 $3

Casper, WY -$9 $20 -$24

Florence, SC -$9 $23 -$39

St. Joseph, MI -$9 -$6 -$10

continued
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TABLE G-1 
Continued

HRR Name

Total Monthly  
Adjusted  
Differences from 
the National 
Mean of Spending 
Across HRRs

Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Post-Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Fort Smith, AR -$8 -$27 $72

Greeley, CO -$8 $0 -$9

Knoxville, TN -$8 -$18 $1

Fort Collins, CO -$7 -$1 -$8

Grand Forks, ND -$5 $21 -$29

Newark, NJ -$5 $14 -$39

Joplin, MO -$4 $25 -$2

Wilkes-Barre, PA -$4 -$28 $51

Rockford, IL -$3 $27 -$18

Washington, DC -$2 $45 -$48

Wilmington, DE -$1 $21 -$12

Dothan, AL -$1 $5 $18

Chattanooga, TN $0 -$11 $18

Muncie, IN $0 -$21 $9

Rome, GA $1 -$1 $8

Little Rock, AR $2 $12 -$2

Sun City, AZ $3 $10 -$26

Akron, OH $3 $13 $7

Morristown, NJ $4 $5 -$16

Lafayette, IN $4 -$8 $0

St. Louis, MO $6 $26 -$13

Youngstown, OH $7 $29 -$1

Philadelphia, PA $8 $22 -$17

Lawton, OK $8 $3 $37

New Brunswick, NJ $9 $21 -$22

Topeka, KS $10 $1 -$3

Montgomery, AL $10 -$12 $21
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TABLE G-1 
Continued

HRR Name

Total Monthly  
Adjusted  
Differences from 
the National 
Mean of Spending 
Across HRRs

Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Post-Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Ridgewood, NJ $10 $13 -$22

Cape Girardeau, MO $10 $3 -$21

Cleveland, OH $11 $14 $20

Idaho Falls, ID $11 -$24 $6

Jackson, TN $12 -$5 $42

Lexington, KY $12 $7 $4

Boulder, CO $12 -$2 $0

Cincinnati, OH $13 $4 $6

Paducah, KY $13 $34 -$5

Memphis, TN $14 $10 $15

Indianapolis, IN $15 -$8 $13

Aurora, IL $15 $26 $11

Toledo, OH $15 $21 $6

Pittsburgh, PA $15 $26 $20

Nashville, TN $15 $2 $21

Columbia, SC $16 -$4 -$10

Owensboro, KY $16 $24 -$24

Oxford, MS $16 $12 $20

Omaha, NE $17 $25 -$17

Ann Arbor, MI $17 $11 $12

Provo, UT $17 -$45 $44

Huntsville, AL $19 $8 -$1

Los Angeles, CA $20 $3 -$12

Columbus, OH $20 $18 $3

Camden, NJ $20 $20 -$17

Dayton, OH $21 $16 $10

Birmingham, AL $22 $12 $23

continued
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TABLE G-1 
Continued

HRR Name

Total Monthly  
Adjusted  
Differences from 
the National 
Mean of Spending 
Across HRRs

Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Post-Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Waco, TX $22 -$6 $37

Saginaw, MI $25 $32 -$4

Savannah, GA $25 -$6 -$23

Gainesville, FL $25 $9 $14

Hackensack, NJ $26 $13 -$21

Lincoln, NE $27 $11 -$21

Louisville, KY $27 $19 $13

Charleston, SC $29 -$3 -$4

Covington, KY $30 $48 -$1

Kansas City, MO $30 $16 $9

Tuscaloosa, AL $33 $41 $26

Evansville, IN $34 $8 $23

Mesa, AZ $34 $15 -$6

Salisbury, MD $36 $61 -$28

Ocala, FL $36 -$6 $12

Takoma Park, MD $37 $60 -$42

Pensacola, FL $37 $9 $17

Wichita, KS $39 $18 -$9

Tupelo, MS $40 -$6 $29

Melrose Park, IL $40 $49 $31

Kettering, OH $42 $5 $30

Wilmington, NC $42 -$12 -$19

Ormond Beach, FL $43 -$18 $31

Orange County, CA $44 -$5 $4

Odessa, TX $47 -$16 $80

San Antonio, TX $47 -$20 $63

Dearborn, MI $50 $42 $26
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TABLE G-1 
Continued

HRR Name

Total Monthly  
Adjusted  
Differences from 
the National 
Mean of Spending 
Across HRRs

Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Post-Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

New Orleans, LA $52 -$20 $85

Hinsdale, IL $55 $42 $29

Hudson, FL $57 -$5 $42

Lakeland, FL $57 $9 $46

Chicago, IL $59 $51 $63

Mobile, AL $61 $31 $34

Terre Haute, IN $64 $11 -$3

Tampa, FL $65 $13 $44

Detroit, MI $66 $38 $25

Gary, IN $66 $50 $26

San Angelo, TX $67 $16 $55

Abilene, TX $68 $23 $45

Evanston, IL $69 $24 $29

Elyria, OH $69 $51 $28

Orlando, FL $73 $13 $28

Sarasota, FL $74 -$36 $11

Texarkana, AR $75 $1 $94

Pontiac, MI $75 $32 $16

Houma, LA $76 -$5 $54

Blue Island, IL $79 $78 $37

Corpus Christi, TX $85 -$36 $115

Royal Oak, MI $90 $37 $22

Elgin, IL $90 $72 $33

Las Vegas, NV $91 $27 $54

Joliet, IL $92 $85 $15

Fort Myers, FL $93 $1 $10

Lubbock, TX $93 $23 $73

continued
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HRR Name

Total Monthly  
Adjusted  
Differences from 
the National 
Mean of Spending 
Across HRRs

Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Post-Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Bradenton, FL $96 -$10 $32

Tulsa, OK $97 $17 $87

Gulfport, MS $97 $52 $52

Baltimore, MD $98 $135 -$53

Jacksonville, FL $98 $24 $28

Austin, TX $100 -$1 $57

Amarillo, TX $100 $7 $69

Munster, IN $104 $78 $50

Oklahoma City, OK $108 $22 $82

Hattiesburg, MS $108 $17 $60

Longview, TX $109 $3 $101

Panama City, FL $109 $26 $39

Bryan, TX $111 $33 $60

Jackson, MS $115 $5 $110

Wichita Falls, TX $115 -$8 $114

Fort Worth, TX $116 -$7 $113

St. Petersburg, FL $120 $13 $72

Meridian, MS $120 -$4 $125

Clearwater, FL $120 -$13 $81

Harlingen, TX $123 -$34 $157

Beaumont, TX $123 -$5 $102

Slidell, LA $129 $30 $81

Lake Charles, LA $132 $17 $107

Tyler, TX $133 -$2 $90

Victoria, TX $152 $38 $79

Dallas, TX $159 -$3 $140

Metairie, LA $163 $11 $111

TABLE G-1 
Continued
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HRR Name

Total Monthly  
Adjusted  
Differences from 
the National 
Mean of Spending 
Across HRRs

Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Post-Acute Care 
Monthly Adjusted 
Differences from 
the National 
Mean of Spending 
Across HRRs

Fort Lauderdale, FL $172 -$2 $52

Baton Rouge, LA $172 -$12 $140

Shreveport, LA $174 $20 $145

Lafayette, LA $177 $5 $143

Alexandria, LA $180 $41 $134

Houston, TX $189 $23 $120

Monroe, LA $229 $8 $179

McAllen, TX $266 -$23 $255

Miami, FL $435 -$10 $350

TABLE G-1 
Continued
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Appendix H

Public Workshop Agendas

NOVEMBER 9-10, 2010

20 F Street, NW, Conference Rooms A & B
Washington, DC 20001 

DAY 1: TUESDAY, NOVEMBER 9, 2010

10:00 – 10:05 Welcome and Introductory Remarks
 Joseph Newhouse, Ph.D., Committee Chair and 

Moderator

Policy and Legislative Context for the Study
10:05 – 10:20 Remarks from Study Sponsor, Centers for Medicare & 

Medicaid Services (CMS)
 Jonathan Blum, Deputy Administrator, Center for 

Medicare, CMS, U.S. Department of Health and Human 
Services

10:20 – 10:35 Legislative Perspectives 
	 ·  The Honorable Allyson Schwartz, U.S. House of 

Representatives

10:35 – 11:30  Legislative Panel Discussion
	 ·  Timothy Gronniger, Professional Staff, Committee on 

Energy and Commerce, U.S. House of Representatives
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	 ·  Geoff Gerhardt, Professional Staff, Subcommittee on 
Health, Committee on Ways and Means, U.S. House 
of Representatives

	 ·  Chris Dawe, Health Counsel, Committee on Finance, 
U.S. Senate

	 ·  Susan Walden, Health Policy Counsel, Committee on 
Finance (Minority), U.S. Senate

11:30 – 12:30 LUNCH BREAK

Geographic Variation in Spending and Utilization
12:30 – 1:00 Current MedPAC Research and Experiences
	 ·  Mark Miller, Ph.D., Executive Director, MedPAC

1:00 – 1:30 Approaches to Measuring and Interpreting Health Care 
Variation 

	 ·  Michael Chernew, Ph.D., Professor, Department of 
Health Care Policy, Harvard Medical School

1:30 – 2:00 Dartmouth Atlas Research on Variation 
	 ·  Jonathan Skinner, Ph.D., Joan Sloan Dickey Third 

Century Professor in Economics, Dartmouth Medical 
School

Remarks from The Honorable Donald M. Berwick
2:00 – 2:30 Reviewing Geographic Variation as We Improve Health 

Care Quality
	 ·  Donald M. Berwick, M.D., M.P.P., Administrator, 

CMS, U.S. Department of Health and Human Services

2:30 Adjourn Open Session

DAY 2: WEDNESDAY, NOVEMBER 10, 2010

8:00 – 8:05 Welcome and Introductory Remarks
	 ·  Joseph Newhouse, Ph.D., Chair and Moderator

Measuring Quality and Value
8:05 – 9:45 Panel Discussion on Measuring Quality and Value
	 ·  Janet Corrigan, Ph.D., M.B.A., President and Chief 

Executive Officer, National Quality Forum
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	 ·  Carolyn M. Clancy, M.D., Director, Agency for 
Healthcare Research and Quality, U.S. Department of 
Health and Human Services 

	 ·  Peggy O’Kane, M.S., President, National Committee 
for Quality Assurance

	 ·  Richard Kronick, Ph.D., Deputy Assistant Secretary, 
Office of Health Policy, Office of the Assistant 
Secretary for Planning and Evaluation, U.S. 
Department of Health and Human Services

9:45 Adjourn Open Session

JANUARY 17, 2011

Keck Center, Room 100
500 Fifth Street, NW

Washington, DC 20001 

8:45 – 8:50 Welcome and Introductory Remarks
 Joseph Newhouse, Ph.D., Committee Chair and Moderator

Workshop Panels 
8:50 – 9:40 Panel 1: Hospitals/Health Systems
	 ·  Larry Minnix, American Association of Homes and 

Services for the Aging 
	 ·  Scott Malaney, American Hospital Association
	 ·  Helen Darling, National Business Group on Health, 

and Bruce Pyenson, Milliman, Inc.

9:40 – 9:45 BREAK

9:45 – 10:45 Panel 2: Clinicians
	 ·  Larry DeGhetaldi, California Medical Association
	 ·  John Tooker, American College of Physicians
	 ·  Eileen Sullivan-Marx, University of Pennsylvania 

School of Nursing
	 ·  Jonathan Sunshine, American College of Radiology

10:45 – 10:50 BREAK 

10:50 – 11:50 Panel 3: Value Commentators
	 ·  Denis Cortese, Arizona State University
	 ·  Herbert Pardes, New York Presbyterian Hospital
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	 ·  Chris Queram, Wisconsin Collaborative for Healthcare 
Quality

Adjourn Open Session

11:50 – 12:45 Lunch
 (Committee meets in closed session; guests are 

encouraged to visit local restaurants for lunch)

OPEN SESSION

12:45 – 1:45 Panel 4: Consumers and Purchasers
	 ·  Elizabeth Gilbertson, Hotel Employees and Restaurant 

Employees International Union Welfare Fund
	 ·  Lina Walker, AARP
	 ·  Sam Nussbaum, WellPoint 

PUBLIC TESTIFIERS 

1:45 Speakers Begin (Committee Q&A after each speaker) 
	 ·  John (Jack) Lewin
	   CEO, American College of Cardiology, Washington, 

DC
	 ·  Deborah Schumann 
	   Physicians for a National Health Program, Bethesda, 

MD
	 ·  Michael Kitchell
	   Iowa Medical Society, Ames, IA
	 ·  Lorrie Kaplan
	   Executive Director, American College of Nurse-

Midwives, Silver Spring, MD
	 ·  Jason Scull
	   Program Officer for Clinical Affairs, Infectious Disease 

Society of America, Arlington, VA
	 ·  James Rohack
	   Director, Scott & White Center for Healthcare Policy, 

Temple, TX
	 ·  Andrea Weddle
	   Executive Director, HIV Medicine Association, 

Arlington, VA 
	 ·  William Rich
	   Medical Director of Health Policy, American Academy 

of Ophthalmology, Washington, DC
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	 ·  William Davenhall
	   Global Manager, HHS, Esri, Redlands, CA
	 ·  Anne O’Rourke
	   Senior Vice President of Federal Relations, California 

Hospital Association, Washington, DC
	 ·  Michael Richards
	   Executive Director Government Relations & External 

Affairs, Gundersen Lutheran Health System, La 
Crosse, WI

	 ·  Cynthia Flynn
	   General Director, Family Health and Birth Center, 

Washington, DC
	 ·  Nancy Lane
	   President, PDA Inc. Health Planning Management 

Consultants, Raleigh, NC
	 ·  Craig Samitt
	   President & CEO, Dean Clinic, Madison, WI
	 ·  Raymond Gibbons
	   Professor of Medicine, Mayo Clinic, Rochester, MN
	 ·  Karl Ulrich
	   President/CEO, Marshfield Clinic, Marshfield, WI
	 ·  Jeffrey Bailet
	   SVP and President of Aurora Medical Group, 

Milwaukee, WI 

 Adjourn Open Session
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Appendix I

Committee Biographies

Joseph P. Newhouse, Ph.D. (Chair), is the John D. MacArthur Professor 
of Health Policy and Management at Harvard University, Director of the 
Division of Health Policy Research and Education, chair of the Commit-
tee on Higher Degrees in Health Policy, and Director of the Interfaculty 
Initiative in Health Policy. He is a member of the faculties of the John F. 
Kennedy School of Government, the Harvard Medical School, the Harvard 
School of Public Health, and the Faculty of Arts and Sciences, as well as a 
faculty research associate of the National Bureau of Economic Research. 
He received B.A. and Ph.D. degrees in economics from Harvard University. 

In 1981 Dr. Newhouse became the founding editor of the Journal of 
Health Economics, which he edited for 30 years. He is a current member of 
the editorial board of the New England Journal of Medicine. He has served 
as the vice-chair of the Medicare Payment Advisory Commission, chaired 
the Prospective Payment Assessment Commission, and served as a Commis-
sioner of the Physician Payment Review Commission. From 2007 to 2012 
he served on the CBO Board of Health Advisers and from 2010 to 2012 he 
co-chaired the Medicare Trustees Technical Advisory Panel. He has received 
numerous prizes and awards for his research. He is a director of Aetna, Abt 
Associates, and the National Committee for Quality Assurance (NCQA). 

Alan M. Garber, M.D., Ph.D. (Vice-Chair), is Provost of Harvard Univer-
sity and the Mallinckrodt Professor of Health Care Policy at Harvard Medi-
cal School, a professor of economics in the Faculty of Arts and Sciences, 
professor of public policy in the Harvard Kennedy School of Government, 
and professor in the Department of Health Policy and Management in the 
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Harvard School of Public Health. Before becoming the provost at Harvard, 
Dr. Garber was the Henry J. Kaiser Jr. Professor and a professor of medi-
cine, as well as a professor of economics, health research and policy, and 
economics in the Graduate School of Business (by courtesy) at Stanford 
University. From 1997 to 2011, he was Director of the Center for Primary 
Care and Outcomes Research in the Stanford University School of Medicine 
and Director of the Center for Health Policy at Stanford, and from 1986 to 
2011 he served as a staff physician at the Department of Veterans Affairs 
Palo Alto Health Care System. Dr. Garber is an elected member of Ameri-
can College of Physicians, the Association of American Physicians, and the 
Institute of Medicine of the National Academy of Sciences, and an elected 
fellow of the Royal College of Physicians. He currently serves as associate 
editor for the Journal of Health Economics. He is a member of the Board 
on Science, Technology, and Economic Policy of the National Academies 
and formerly served as a member of the Panel of Health Advisers for the 
Congressional Budget Office (CBO). Dr. Garber graduated summa cum 
laude from Harvard College with an A.B. in economics in 1976. He earned 
an A.M. in economics in 1977 and a Ph.D. in economics in 1982, both from 
Harvard University. In 1983, he received his M.D. from Stanford University 
School of Medicine.

Peter Bach, M.D., is the Director of the Center for Health Policy and Out-
comes at the Memorial Sloan-Kettering Cancer Center. His main research 
interests cover health care policy, particularly as relates to Medicare, ra-
cial disparities in cancer care quality, and lung cancer epidemiology. His 
research examining quality of care for Medicare beneficiaries has demon-
strated that blacks do not receive as high quality care as whites when diag-
nosed with lung cancer, and that the aptitude and resources of primary care 
physicians who treat blacks are inferior, when compared to primary care 
physicians who primarily treat whites. In 2007 he was the senior author on 
a study demonstrating that care in Medicare is highly fragmented, with the 
average beneficiary seeing multiple primary care physicians and specialists. 
His work in lung cancer epidemiology has focused on the development and 
utilization of lung cancer prediction models that can be used to determine 
what lung cancer events populations of elderly smokers will experience over 
a period of time. His health care policy analysis includes investigations into 
Medicare’s approaches to cancer payment, as well as developing models of 
alternative reimbursement, payment systems, and coverage policies. He is 
funded by grants from the National Institute of Aging, a contract from the 
NCI, and philanthropic sources. He formerly served a senior adviser to the 
Administrator of the Centers for Medicare & Medicaid Services (CMS). 
He serves on several national committees, including the Institute of Medi-
cine’s National Cancer Policy Forum and the Committee on Performance 
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Measurement of the NCQA. He chairs the Technical Expert Panel that is 
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