1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

"% NIH Public Access
@@‘ Author Manuscript

2 HEpst

o WATIG,

Published in final edited form as:
JAMA Intern Med. 2013 August 12; 173(15): 1447-1456. doi:10.1001/jamainternmed.2013.6886.

Delivery System Integration and Health Care Spending and
Quality for Medicare Beneficiaries

J. Michael McWilliams, M.D., Ph.D., Michael E. Chernew, Ph.D., Alan M. Zaslavsky, Ph.D.,
Pasha Hamed, M.A., and Bruce E. Landon, M.D., M.B.A., M.Sc.

Department of Health Care Policy, Harvard Medical School (J.M.M., M.E.C., AM.Z., P.H., B.E.L.),
Boston, MA; Division of General Internal Medicine and Primary Care, Department of Medicine,
Brigham and Women'’s Hospital and Harvard Medical School (J.M.M.), Boston, MA; Division of
General Internal Medicine and Primary Care, Department of Medicine, Beth Israel Deaconess
Medical Center (B.E.L), Boston, MA

Abstract

Background—The Medicare accountable care organization (ACO) programs rely on delivery
system integration and provider risk sharing to lower spending while improving quality of care.

Methods—Using 2009 Medicare claims and linked American Medical Association Group
Practice data, we assigned 4.29 million beneficiaries to provider groups based on primary care use.
We categorized group size according to eligibility thresholds for the Shared Savings (=5,000
assigned beneficiaries) and Pioneer (=15,000) ACO programs and distinguished hospital-based
from independent groups. We compared spending and quality of care between larger and smaller
provider groups and examined how size-related differences varied by 2 factors considered central
to ACO performance: group primary care orientation (measured by the primary care share of large
groups’ specialty mix) and provider risk sharing (measured by county health maintenance
organization penetration and its relationship to financial risk accepted by different group types for
managed care patients). Spending and quality of care measures included total medical spending,
spending by type of service, 5 process measures of quality, and 30-day readmissions, all adjusted
for sociodemographic and clinical characteristics.

Results—Compared with smaller groups, larger hospital-based groups had higher total per-
beneficiary spending in 2009 (mean difference: +$849), higher 30-day readmission rates (+1.3%
percentage points), and similar performance on 4 of 5 process measures of quality. In contrast,
larger independent physician groups performed better than smaller groups on all process measures
and exhibited significantly lower per-beneficiary spending in counties where risk sharing by these
groups was more common (—=$426). Among all groups sufficiently large to participate in ACO
programs, a strong primary care orientation was associated with lower spending, fewer
readmissions, and better quality of diabetes care.

Conclusions—Spending was lower and quality of care better for Medicare beneficiaries served
by larger independent physician groups with strong primary care orientations in environments
where providers accepted greater risk.
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The Medicare accountable care organization (ACO) programs rely on both delivery system
integration and provider risk sharing to lower Medicare spending while improving quality of
care.1=4 Conceptually, large integrated groups of providers can realize efficiencies by
managing care, coordinating care across specialties and settings, and controlling inputs of
care such as specialty mix and service capacity.>~" Under fee-for-service incentives,
however, some forms of provider consolidation have instead promoted delivery of profitable
specialty and supply-sensitive services.>8-14 Thus, transitions to global payment
arrangements, like those supported by ACO contracts, may be critical to achieving high-
value care as providers consolidate.37:11.12.15

The ACO programs encourage providers to integrate into larger organizations, if not
integrated already, to meet minimum size thresholds for participation. To establish market
share and succeed under ACO-like risk contracts, organizations must also have or develop a
substantial primary care workforce, because attribution of patients to ACOs is based on
primary care use and because primary care practices typically serve as centers for care
management and coordination. These key structural features have long been present among
many provider groups, but with unclear clinical and economic consequences. Previous
research suggests that larger physician organizations exhibit greater capacity for care
management and quality improvement.16-21 Integration of physicians with hospitals, in
contrast, has not been reliably associated with clinical systems to coordinate care,12:22-24
Although a strong foundation of primary care is considered essential to the success of
ACOs, the evidence supporting this contention derives largely from area-level analyses of
physician supply.25-29 Moreover, prior studies have not elucidated how organizational size
relates to spending and outcomes,3%:31 or how performance of larger groups on spending and
quality measures varies by specialty mix and payment incentives.

Therefore, we used data from the American Medical Association (AMA) Group Practice
File and linked Medicare claims to compare spending and quality of care for Medicare
beneficiaries between larger and smaller provider groups. We distinguished hospital-based
from independent groups and examined how size-related differences varied by the payment
environment and primary care orientation of larger groups.

METHODS

Study Population and Data Sources

We analyzed 2009 Medicare claims for a random 20% sample of 5,867,482 traditional fee-
for-service Medicare beneficiaries who were continuously enrolled in Parts A and B and
received at least 1 primary care service during the year. Of these beneficiaries, we excluded
394,681 (6.7%) long-term nursing home residents identified by a validated algorithm,32 and
98,024 (1.7%) residents of U.S. territories or rural counties with fewer than 2,500 residents
where there is little provider integration.33

For physicians in the AMA Physician Masterfile practicing in groups of >3, the AMA Group
Practice File identifies their practice site(s) and parent organization if part of a larger group.
It also characterizes practice sites as located at hospitals or not. We linked this information
to Medicare claims via physicians’ National Provider Identifiers (NPIs). Of primary care
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physicians (PCPs) in the Masterfile serving Medicare beneficiaries in 2009 and practicing in
groups of =3 physicians, 90% were linked to the Group Practice File (Appendix).

Study Variables

Characteristics of Assigned Provider Groups—Following the Medicare Shared
Savings Program assignment rules, we attributed each beneficiary to the provider group
accounting for the most allowed charges for primary care services among all groups
providing primary care to the beneficiary (Appendix).2 To identify provider groups, we used
both the AMA Group Practice File and tax identification numbers (TINSs) indicating billing
entities in Medicare claims. We applied the attribution algorithm to each beneficiary twice,
using each of these 2 sources of group identifiers independently. For groups identified by the
Group Practice File as members of larger organizations, we used the highest level of
organization to which they were connected when assigning beneficiaries. Because TINs and
AMA Group Practice data were complementary in identifying higher levels of provider
organization, for each beneficiary we used the larger of the 2 assigned groupings for
analyses, as determined by the number of PCPs affiliated with each (Appendix).

We categorized the size of provider groups according to eligibility for the two Medicare
ACO programs: small groups ineligible for ACO programs (<5,000 assigned beneficiaries);
medium-sized groups potentially eligible for the Shared Savings Program (5,000-14,999);
and large groups potentially eligible for the Pioneer program (=15,000), scaling eligibility
thresholds to the 20% sample. Relative to the use of TINs alone, the incorporation of AMA
Group Practice data increased the number of beneficiaries in the potentially ACO-eligible
categories by 54% (Appendix), suggesting many larger groups bill at organizational levels
below the highest levels identified in the Group Practice File. This finding is consistent with
the operational definition of an ACO in the Shared Savings Program as a collection of TINs
rather than a single TIN.2

From the Group Practice data, we characterized provider groups as hospital-based if 210%
of a group’s practice sites were located at hospitals; 93.9% of groups with at least 1 hospital-
based site were classified as hospital-based accordingly. We dichotomized this
organizational characteristic to facilitate interpretation of results. We selected a threshold of
>10% because large hospital systems or physician-hospital organizations may include many
practices not located at hospitals, while large physician groups that are independent of
hospitals may nevertheless include a few practices located at hospitals. In a validation
analysis using claims, we calculated the proportion of spending on primary care services for
each beneficiary that was billed by physicians employed by hospitals. This proportion was
more than 50% greater for beneficiaries assigned to hospital-based groups than for other
beneficiaries.

We excluded 1,083,781 beneficiaries (20.2% of those otherwise meeting inclusion criteria)
who could not be assigned to a provider group in the Group Practice File, most of whom
(74%) were excluded because their primary care physicians were not practicing in groups of
>3. Thus, our study sample (N=4,290,996) represented approximately 94% of traditional
Medicare beneficiaries receiving primary care from groups of =3 physicians (Appendix).

For each medium-sized and large group, we additionally determined the fraction of
physicians who were PCPs (Appendix). To facilitate interpretation of results, we
characterized groups as having a strong primary care orientation if this fraction exceeded
35% (a specialty to primary care ratio of roughly less than 2:1).

To focus the presentation of results on the most informative comparisons, we combined
similar results for medium-sized and large hospital-based groups and omit results for a small

JAMA Intern Med. Author manuscript; available in PMC 2014 February 12.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

McWilliams et al.

Page 4

group (8.8%) of beneficiaries assigned to small hospital-based groups. Thus, we compared
small physician groups (the reference category) with 3 categories of provider groups
sufficiently large for ACO program participation: 1) medium-sized independent physician
groups; 2) large independent physician groups; and 3) hospital-based groups (medium-sized
or large).

Payment Environments—We used health maintenance organization (HMO) market
penetration to characterize county-level prevalence of provider risk sharing. From
HealthLeaders InterStudy data and the Medicare enrollment database,3* we calculated for
each county the fraction of Medicare and commercially insured residents combined who
were in HMO plans in 2009. To ease interpretation, we grouped beneficiaries into 3
categories of county-level HMO penetration: <25% (48.9% of beneficiaries); 25-49%
(38.3%); and =50% (12.8%)).

Greater HMO market penetration has been associated with more frequent use of capitation
arrangements between private payers and providers, and with lower fee-for-service
Medicare spending.3>-38 Lower Medicare spending also has been found for beneficiaries in
highly capitated practices.3? Using data from the 2004-2005 Community Tracking Study
(CTS) Physician Survey, we furthermore determined that the percentage of practice
revenues from capitated payments increases with commercial HMO penetration
substantially more for larger independent physician groups than for smaller or hospital-
based groups (Table 1). These findings are consistent with larger groups’ greater capacity to
bear risk and with hospital-based practices’ greater bargaining power and emphasis on
service volume and specialty care.1240-45 Accordingly, we hypothesized that higher HMO
penetration would be more strongly associated with lower per-beneficiary spending for
medium-sized and large independent physician groups than for small or hospital-based
groups.

Medical Spending and Utilization—For each beneficiary, we calculated total spending
in 2009 for all services covered by Parts A and B by summing Medicare reimbursements,
coinsurance amounts, and payments from other primary payers. We excluded indirect
medical education (IME) and disproportionate share hospital payments. We categorized all
spending broadly by type of claim and spending on physician and ancillary services more
specifically by Berenson-Eggers Type of Service (BETOS) codes. We also analyzed annual
counts of acute-care hospitalizations (excluding transfers), hospital outpatient department
visits, and physician office visits.

Quality of Care—Among beneficiaries hospitalized in 2009, we estimated the fraction
readmitted within 30 days of discharge at least once during the year. Because our study
focused on integration of the outpatient delivery system, we excluded readmissions from
nursing facilities. Results were similar when these readmissions were included.

We also constructed from claims several process measures of quality of care, adapted from
the Healthcare Effectiveness Data and Information Set (HEDIS®): screening mammography
in 2008 or 2009 for women ages 65-69; LDL cholesterol testing in 2009 for beneficiaries
with a history of ischemic heart disease, myocardial infarction, or stroke; and 3 services for
beneficiaries with diabetes, including hemoglobin Alc and LDL cholesterol testing in 2009
and a diabetic retinal exam in 2008 or 2009.

Beneficiary Characteristics—From Medicare enrollment files, we determined age, sex,
race, disability upon enrollment in Medicare, presence of end-stage renal disease, and
Medicaid eligibility. From U.S. Census data, we assessed additional socioeconomic
characteristics of the elderly population in beneficiaries’ zip code tabulation areas (Table
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2).46 Using information from the Chronic Condition Warehouse (CCW),*” we determined if
beneficiaries had been diagnosed with any of 21 conditions prior to January 1, 2009
(Appendix Table 1). Because the CCW includes diagnoses since 1999 and focuses on
chronic conditions, these indicators were arguably less sensitive to potential differences in
coding practices among group types than risk scores derived from concurrent or recent
claims.

Statistical Analysis

RESULTS

We fitted linear regression models predicting spending or quality of care for beneficiaries as
a function of their assigned provider group category, omitting small physician groups as the
reference category. We included in models the sociodemographic and clinical characteristics
described above, as well as county fixed effects to adjust for geographic variation in health
care markets, practice patterns, diagnostic coding, and Medicare fees.*8-51 To allow non-
additive effects of multiple conditions on spending, we also included in models 6 indicators
of having =2 to =7 conditions.

Using these models, we compared each of the 3 group types meeting the size requirement
for ACO program participation with the reference category of smaller groups. We then
included interaction terms to allow differences between these larger and smaller groups to
vary by 2 factors considered central to ACO performance: 1) provider risk sharing, as
measured by county HMO penetration; and 2) the primary care orientation of larger groups.

We conducted several sensitivity analyses. First, we specified measures of hospital
integration, HMO penetration, and PCP orientation as linear rather than categorical
variables. Second, we adjusted for outpatient facility fees routinely charged by hospital-
based providers (Appendix).12 Third, we explored whether the strength of provider groups’
affiliations with academic teaching hospitals could have contributed to spending differences
among provider group categories (Appendix). Fourth, we assessed potential contributions of
unobserved differences in case mix to spending differences among provider group
categories. Specifically, we additionally adjusted for whether conditions had been newly
diagnosed in 2008. We also explored the possibility that recent hospitalizations in 2008
could have shifted beneficiary assignments to hospital-based groups in 2009, thereby
contributing to greater illness severity for hospital-based groups. Finally, we compared
results before and after adjustment for CCW conditions.

Our main results were not substantively changed by use of log and logistic link functions
when modeling spending and quality measures, respectively. All analyses were conducted
with SAS, version 9.2 (SAS Institute, Cary, North Carolina). Our study protocol was
approved by the Harvard Medical School Committee on Human Studies and Privacy Board
of the Centers for Medicare and Medicaid Services.

In descriptive analyses adjusted for county of residence, beneficiaries assigned to hospital-
based groups were slightly more likely than those assigned to other groups to be non-white,
disabled, and Medicaid recipients (Table 2). Differences among provider group categories in
chronic disease burden and other sociodemographic characteristics were small (see
Appendix Table 1 for condition-specific comparisons).

Differences in Spending between Larger and Smaller Groups

Compared with small physician groups, total annual per-beneficiary spending was similar
for medium-sized (-$69) and large (-$44) independent physician groups. Spending on
procedures, imaging, and cardiac tests was consistently lower for beneficiaries assigned to
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these larger physician groups, whereas spending on other BETOS categories and hospital
care was similar to small groups (Table 3).

In contrast, total per-beneficiary spending was $849 higher (P<0.001) for medium-sized or
large hospital-based groups than for small physician groups (Table 3). This difference was
explained by higher spending on both inpatient and outpatient care, including office visits,
imaging, lab tests, cancer therapies, and other drugs covered by Part B. Outpatient facility
fees contributed minimally to these differences (Appendix).

Differences in Quality of Care between Larger and Smaller Groups

Relative to small physician groups, medium-sized and large independent physician groups
performed consistently better on process measures of quality of care but hospital-based
groups did not (Table 3). Thirty-day readmission rates were 1.3 percentage points higher for
hospital-based groups (P<0.001) but only slightly higher for medium-sized and large
independent physician groups.

Effect Modification by HMO Penetration and Primary Care Orientation

Higher HMO penetration was more strongly associated with lower total per-beneficiary
spending for both medium-sized and large independent physician groups than for small
groups (Figure 1). Total per-beneficiary spending was slightly higher for these larger
physician groups than for small groups in counties with low HMO penetration, but
substantially lower in counties with high HMO penetration (-$421 for medium-sized and -
$433 for large independent physician groups; P<0.001). As expected from the weaker
relationship between HMO penetration and financial risk sharing by hospital-based groups
(Table 1), higher spending exhibited by hospital-based groups did not diminish with
increasing HMO penetration (Figure 1).

Relative to small groups, total per-beneficiary spending (Figure 2A) was $317 to $1741
higher for larger groups with low primary care fractions of physicians (P<0.001), but similar
or lower for those with high primary care fractions (+$29 for hospital-based groups; P=0.48;
-$293 for medium-sized and —$176 for large independent physician groups; P<0.001).
Among larger groups, a specialty mix with a high primary care fraction was similarly
associated with fewer readmissions and better quality of diabetes care (Figure 2B—C). (See
Appendix Tables 2-3 for detailed results.)

Sensitivity Analyses

Results were substantively similar when measures of hospital integration, HMO penetration,
and primary care orientation were specified as linear rather than categorical predictors.
Adjusting for recency of diagnoses did not appreciably change results of any analysis.
Hospitalization in 2008 was equally likely to predict a change in assignment from an
independent physician group to a hospital-based group as the reverse. Adjustment for CCW
conditions slightly increased the difference in total spending between hospital-based and
small groups from $845 to $849 per beneficiary.

COMMENT

In this national study of spending and quality of care for Medicare beneficiaries, differences
between larger and smaller provider groups varied substantially by larger groups’ specialty
mix, payment environment, and structural relationship with hospitals. When not based at
hospitals, larger groups performed modestly better on process measures of quality of care
than smaller groups with similar adjusted per-beneficiary spending.
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In contrast, spending was higher and quality of care not better for beneficiaries assigned to
larger hospital-based groups than for those assigned to smaller physician groups, consistent
with other studies of physician-hospital consolidation.12:24.40.52 Although integration
between physicians and hospitals theoretically could support continuity during care
transitions, readmission rates were highest for hospital-based groups. These findings were
explained almost entirely by the specialty orientation of groups, as a strong primary care
orientation was associated with substantially lower spending, fewer readmissions, and better
quality of diabetes care among hospital-based groups.

For medium-sized and large independent physician groups, too, differences in spending
relative to smaller groups varied substantially by specialty mix. Spending was lower for
those with strong primary care orientations but higher for those with weak primary care
orientations. Medium-sized and large groups with strong primary care orientations —
hospital-based or not — also performed consistently better on process measures of quality of
care than smaller groups. These findings suggest provider consolidation in a largely fee-for-
service payment environment has been associated with slightly lower spending and modest
gains in quality of care when centered on primary care but not when centered on specialty
care.

For medium-sized and large independent physician groups, differences in spending relative
to smaller groups were also related to HMO penetration. Per-beneficiary spending was
slightly higher for these groups in counties with low HMO penetration but substantially
lower in counties with high HMO penetration. This finding is consistent with evidence from
the CTS suggesting larger independent physician groups are substantially more likely than
small or hospital-based groups to accept financial risk in areas of high HMO penetration.

Our findings have several important policy implications. First, as hospitals employ
increasing numbers of physicians,11:1215 the specialty mix of their medical staffs may be an
important predictor of quality and costs of care. Second, continued consolidation of
specialists may contribute to higher Medicare spending in fee-for-service environments, as
suggested by prior research,>8:10.11 whereas efforts to strengthen primary care may be
associated with lower spending.25-27:53.54 Third, consistent with recent studies,32:°5-57 our
results support the notion that promoting both delivery system integration and provider risk
sharing may lower spending while improving quality of care, as intended by Medicare ACO
programs. Fourth, our study provides no suggestion that organizational size will predict
performance among ACOs. Both medium-sized and large independent physician groups
exhibited lower spending on procedures, imaging, and tests, suggesting potentially less
intensive and duplicative care. Moreover, greater provider risk sharing was associated with
similarly reduced spending for these groups relative to smaller groups. Our findings do
suggest, however, that ACOs with strong primary care orientations may perform better on
ACO quality metrics.

Our study has several limitations, the most important of which is its observational design.
Unobserved differences among beneficiaries assigned to different types of provider groups
could have contributed to our results. Observed differences in chronic disease burden,
however, were minimal. Compared with small groups, spending was substantially higher for
hospital-based groups despite slightly fewer assigned beneficiaries with multiple conditions.
Adjustment for observed conditions actually /ncreased'the spending difference between
hospital-based and small groups slightly, suggesting adjustment for unobserved differences
in case mix may have increased this difference further. Because assignments were driven
largely by primary care received from PCPs, the lack of observed case-mix differences
between independent physician groups oriented more toward primary care and hospital-
based groups oriented more toward specialty care was not unexpected. For example, a
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beneficiary with a new condition requiring specialty care from a hospital-based group would
not be assigned to that group if the beneficiary continued to receive primary care from a
PCP at another group. The need for more intensive specialty care from one group might
induce a switch to a new PCP at that group, but we found no evidence that hospitalization
predicted net changes in assignment to hospital-based groups. In addition, controlling for
newly diagnosed conditions did not materially affect our results.

We were unable to compare the relationship between provider risk sharing and spending for
hospital-based vs. smaller groups, because the association between HMO penetration and
capitation was equally weak for these groups. Thus, our findings provide no basis for
predicting whether hospital-based groups might achieve greater or lesser savings as risk-
bearing ACOs than independent groups. In addition, we relied on commercial and Medicare
Advantage HMO enrollment to assess the relationship between provider risk sharing and
spending for traditional fee-for-service beneficiaries. HMO penetration has been strongly
associated with lower spending for traditional Medicare beneficiaries,3-39 but such
spillover effects are likely to be smaller than effects of risk contracts directly involving
traditional Medicare beneficiaries. Moreover, we could not distinguish effects of HMO
penetration on provider risk sharing from effects of provider group efficiency and
willingness to bear risk on HMO penetration.

Although the link between group size and structural capacity for care management and
quality improvement has been robustly established, 1621 we lacked the necessary data to
identify specific structural or cultural mediators of our findings. Finally, our analysis was
limited to the Medicare population. Provider integration may increase prices paid by
commercial insurers,13:23.24.58 thereby potentially negating reductions in spending for
Medicare beneficiaries that might result from the growth of ACOs.*® Achieving higher
value care for both publicly and privately insured populations may require the preservation
of provider competition in ACO-dominated markets as well as the spread of both Medicare
and commercial ACO contracts to align incentives across payers.

The impact of the Medicare ACO programs, as determined from quasi-experimental
evaluations, will not be known for several years. Our observational findings from existing
variation in organizational features and incentives are nevertheless consistent with the
conceptual basis for these programs — namely, that policies coupling delivery system
integration with provider risk sharing, while strengthening primary care, may lower
spending and improve quality of care for Medicare beneficiaries.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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APPENDIX

A. Linkage to American Medical Association (AMA) Group Practice File

The linkage of NPIs to the AMA Masterfile and Group Practice File was conducted by
Medical Marketing Services, Inc., based on a finder file we submitted containing all NPIs
with any physician specialty that appeared in 2009 Part B (carrier) claims for a 20% random
sample of Medicare beneficiaries.

For physicians in the AMA Physician Masterfile practicing in groups of 3 or more, the
AMA Group Practice File identifies their practice site(s) and, if part of a larger group, the
position of member practices in larger organizational structures (as satellites of parent
groups, parents to smaller practices, or both). For group practices identified as members of
larger parent organizations, we used the highest level of organization to which they were
connected (through up to 5 levels of hierarchical relationships) for analyses. For example, a
practice site may be part of a multi-site group practice, which may be a member of a larger
physician organization, which in turn may be part of a larger integrated delivery system. In
that case, we focused only on the membership of linked NPIs to the larger integrated
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delivery system. Physician rosters and practice information in the Group Practice File are
verified and updated every 9-12 months by the AMA Group Practice Unit via telephone and
fax communications with practice managers and from provider group websites.

Using the following procedure, we determined that the AMA Group Practice File identified
provider groups for approximately 90% of primary care physicians (PCPs) in the AMA
Masterfile who were treating Medicare beneficiaries in 2009 and practicing in groups of 3 or
more physicians. From 2009 Part B carrier claims for the 20% sample of beneficiaries, we
identified 128,658 PCPs (Health Care Financing Administration (HCFA) provider specialty
codes for general practice (01), family practice (08), internal medicine (11), or geriatric
medicine (38)) actively providing outpatient primary care services (Current Procedural
Terminology (CPT) codes 99201-99215 or G0402) to at least 5 Medicare beneficiaries,
following the definitions of PCPs and outpatient primary care services used by the
assignment rules for the Medicare Shared Savings Program (SSP) and Pioneer ACOs
(Appendix Table 4).

Of these PCPs, 96.1% were linked via their NPIs to the AMA Physician Masterfile. We
assumed PCPs without Group Practice File records who were billing primarily under tax
identification numbers (TINs) associated with only 1 or 2 NPIs in Part B carrier claims were
not likely to be practicing in groups of 3 or more. After excluding this group, 68.1% of PCPs
in the AMA Masterfile were linked to the Group Practice File. We improved this linkage
rate to 89.5% by inferring group practice affiliations for PCPs not linked to the Group
Practice File who shared TINs with PCPs who were linked to the Group Practice File.
Specifically, we defined each NPI’s primary office-based TIN as the TIN associated with
the most allowed charges by that NPI for outpatient visits in Part B carrier claims. We then
assigned each non-linked NPI to the parent group in the AMA Group Practice File to which
other NPIs with the same primary office-based TIN were most frequently linked. We
similarly inferred group practice affiliations for nurse practitioners and physician assistants
(HCFA provider specialty codes 50 and 97) whose NPIs were not linked to the AMA
Masterfile (because it only includes physicians) but who are recognized as providers in
Medicare ACO assignment algorithms, as described below.

Among medical and surgical specialists identified in 2009 carrier claims, 90.8% were linked
to the AMA Masterfile. Of those likely practicing in groups of 3 or more, we determined
AMA group practice affiliations for 64.8% (51.7% via direct linkage and 13.1% via a
similar inference procedure). These lower linkage rates for specialists were less
consequential because beneficiary assignment under the SSP rules is driven primarily by
receipt of primary care from PCPs, as described below. In addition, we would not expect
some specialists (e.g., consulting proceduralists) to be identified by the Group Practice File
or to contribute to beneficiary assignment, because of limited practice in office-based
settings.

B. Assigning Beneficiaries to Provider Groups

Following the Medicare Shared Savings Program (SSP) rules, we assigned each beneficiary
who received at least 1 primary care service from a PCP to the provider group accounting
for the most allowed charges among all provider groups for primary care services provided
by PCPs. Per the SSP rules, we then assigned the minority of beneficiaries (23.9%) who
received no primary care services from a PCP to provider groups accounting for the plurality
of allowed charges for primary care services provided by any provider, including physician
extenders and specialists.
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In both the Medicare SSP and Pioneer rules, the definition of primary care services includes
physician visits at nursing facilities (Appendix Table 4). We excluded these services from
the definition of primary care services when assigning beneficiaries to provider groups,
because the inclusion of physician visits at nursing facilities causes the assignment of over
25% of community-dwelling beneficiaries receiving post-acute care to shift away from the
provider group providing primary care to the group providing post-acute care.!

Using Part B carrier claims for physician services, we applied the SSP assignment algorithm
to each beneficiary twice, separately using TINs and provider groups identified in the AMA
Group Practice File. To characterize the size of each beneficiary’s assigned provider group,
we used the larger of the two assigned groupings for analyses, as determined by the number
of PCPs affiliated with each (and in the case of equal numbers of PCPs, the number of
beneficiaries assigned to each). We did this because we found that TINs and AMA Group
Practice data were complementary in identifying higher levels of provider organization. As
described in Appendix Table 5, the incorporation of AMA Group Practice data increased the
number of beneficiaries assigned to ACO-eligible groups by 54%. This increase suggests
many large provider groups bill at organizational levels (identified by their TINSs) below
those identified in the AMA Group Practice File. Relative to the use of AMA Group
Practice data alone, assignments to TINs increased the number of beneficiaries assigned to
ACO-eligible groups by 4%, suggesting fewer cases in which TINs identified higher
organizational levels.

We excluded 391,546 beneficiaries who could not be assigned to a TIN or provider group in
the AMA Group Practice File because they used no primary care services. We excluded
1,083,781 beneficiaries (20.2% of those otherwise meeting inclusion criteria) who could not
be assigned to a provider group in the AMA Group Practice File and for whom we
consequently lacked information on hospital integration. Most in this group (we estimate
797,328 or 73.6%) were excluded because they received primary care from physicians who
were not practicing in groups of 3 or more, as indicated by no more than 1 other NPI sharing
their primary TIN and by their lack of linkage to the AMA Group Practice File. The
remaining 286,453 beneficiaries could not be assigned to a provider group in the AMA
Group Practice File because their primary care providers were not linked either to the
Masterfile or to the Group Practice File despite actively providing care to Medicare
beneficiaries and ostensibly practicing in groups of 3 or more. Thus, our study sample was
representative of approximately 93.7% (4,290,996/(4,290,996 + 286,453)) of traditional
Medicare beneficiaries receiving primary care from groups of 3 or more physicians.

C. Specialty Mix of Provider Groups

We ascertained the primary specialty for each physician by determining the HCFA specialty
code most often associated with each NP1 in Part B carrier claims. We then assigned each
NPI to a primary TIN, defined as the TIN associated with the most allowed charges by that
NPI in Part B claims. For each TIN and provider group in the AMA Group Practice File, we
then counted the number of assigned or linked NPIs in each HCFA physician specialty
category. From these counts, we calculated for each provider group the fraction of all
physicians who had primary care specialties (HCFA specialty codes 01, 08, 11, 38).

D. Adjustment for Outpatient Facility Fees

Hospital-based physicians routinely charge facility fees for office visits and outpatient
procedures that increase total reimbursements by amounts not directly specified in Medicare
claims. They are able do so even if their practice is not located on a hospital campus, as long
as they are employed by a hospital. These outpatient facility fees are paid by Medicare to
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hospital outpatient departments and contribute to payment amounts in the hospital outpatient
department claims file rather than to payment amounts in the carrier (Part B physician/
supplier claims) file. For hospital-based physicians who charge facility fees, Medicare pays
reduced fees for the physicians’ services, and these reduced payments appear in the carrier
file. For a given service, the combined outpatient facility fee and physician fees typically
exceed the total allowed charges that would appear in the carrier file alone for a non-
hospital-based physician.

Although we adjusted analyses for geographic variation in Medicare fees, spending on
outpatient care may have differed between hospital-based and non-hospital-based providers
in the same county because of these facility fees. Therefore, we calculated price-adjusted
spending on outpatient care as follows. For each Healthcare Common Procedure Coding
System (HCPCS) code appearing in the carrier and hospital outpatient department claims
files, we determined the average allowed charge per service unit in the carrier file (a national
standardized price). We then multiplied each claim by the corresponding HCPCS-specific
standardized price. For each beneficiary, we identified claims with the same HCPCS code
and similar dates appearing in both the carrier and outpatient files, and excluded these
duplicative claims from the outpatient file (i.e. services for which a facility fee was
presumably charged, contributing to practice fees in the outpatient file in addition to
physician fees in the carrier file).

For each beneficiary, we then summed the price-adjusted amounts across all remaining
claims in the carrier and hospital outpatient department files for services that occurred in
outpatient settings (using place of service codes to distinguish outpatient from inpatient
services in the carrier file). These price-adjusted amounts were lower than unadjusted
amounts for two reasons. First, the standardization method removed charges attributable to
hospital-based providers billing separately for the facility and physician fees (i.e. the method
removed the outpatient facility fees as intended). Second, the standardized price for a given
service was the average of A) the full allowed charge for both practice expense and
professional components by non-hospital-based providers and B) the reduced charge for the
professional component only by hospital-based providers. Thus, the standardized prices
were lower than actual total payments minus the outpatient facility fee, particularly for
services disproportionately provided by hospital-based providers charging outpatient facility
fees. As a result, the method may have constituted an over-adjustment for facility fees.

We then compared differences in spending on outpatient care between hospital-based groups
and the reference category of small groups before and after this adjustment. We conducted
these comparisons as a sensitivity analysis, because we had access to outpatient claims only
for a 5% sample of beneficiaries in 2009 (a subset of the 20% sample of beneficiaries). We
had access to both carrier claims and the beneficiary annual summary file, which contains
total spending amounts by type of service, for the 20% sample of beneficiaries analyzed in
our main comparisons.

Before adjustment, per-beneficiary spending on outpatient care was $330 higher for
hospital-based groups (mean: $5,306) than for small groups (mean: $4,976). After
adjustment, this difference was reduced by $39 to $291 (price-adjusted means: $4,421 for
hospital-based groups vs. $4,130 for small groups). Some of this reduction in the absolute
spending difference may have been due to lower standardized prices applied to services as
explained above. Thus, as a conservative estimate, outpatient facility fees explained at most
4.6% of the difference in total per-beneficiary spending ($849) between hospital-based and
small groups.
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E. Strength of Affiliation with Academic Teaching Hospitals

We used IME spending for hospitalized beneficiaries to measure the strength of provider
group affiliations with academic teaching hospitals. Specifically, for each provider group
category, we determined the percentage of hospitalized beneficiaries for whom IME
spending was nonzero and thus suggestive of admission to a teaching hospital. As expected,
this percentage was higher for hospitalized beneficiaries assigned to larger hospital-based
groups than for those assigned to small groups (+8.1 percentage points), but this percentage
was also higher for hospitalized beneficiaries assigned to larger independent groups (+4.1
for medium-sized and +4.6 for large groups). Mean IME spending for hospitalized
beneficiaries followed a similar pattern across provider group types. Thus, stronger
affiliations with teaching hospitals were not consistently correlated with total spending,
which was much higher for larger hospital based groups but slightly lower for larger
independent groups, relative to small groups (Table 3). In addition, compared with small
physician groups, total per-beneficiary spending was substantially higher for small hospital-
based groups (+$1024; P<0.001) but IME spending for hospitalized beneficiaries was nearly
equivalent for small independent and hospital-based groups. We omitted results for the
relatively small group of beneficiaries assigned to small hospital-based groups for
parsimony, but they are notable in this context because they further suggest that stronger
affiliations with teaching hospitals did not explain higher spending for beneficiaries served
by hospital-based groups. Thus, strength of affiliation with teaching hospitals did not
provide a consistent explanation for spending differences among provider group types.
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Figure 1. Differencesin total per-beneficiary spending between larger and smaller provider
groups, by HMO penetration

Differences between groups sufficiently large to participate in ACO programs and the
reference category of small groups are displayed by HMO penetration. Increasing HMO
penetration from low (<25%) to high (=50%) was associated with decreases in total per-
beneficiary spending for medium-sized and large independent physician groups, relative to
small groups (differential reductions: —$458 for medium-sized and -$614 for large
independent groups; P<0.001). In counties with high HMO penetration, total per-beneficiary
spending was $421 to $433 lower (P<0.001) for these groups than for small groups. As
expected from the weaker relationship between HMO penetration and financial risk sharing
by hospital-based groups (Table 1), differences in spending between hospital-based and
small groups did not diminish with increasing HMO penetration.
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Figure 2. Differences between larger and smaller provider groupsin A) total per-beneficiary
spending, B) 30-day readmission rates, and C) quality of diabetes care, by group primary care
orientation

Differences between groups sufficiently large to participate in ACO programs and the
reference category of small groups are displayed by primary care orientation of larger
groups’ specialty mix. Relative to small groups, total per-beneficiary spending was higher,
30-day readmission rates mostly higher, and quality of diabetes care similar or slightly
worse for larger groups with low primary care fractions of physicians. In contrast, for groups
with high primary care fractions of physicians, spending was similar or lower, readmission
rates mostly similar, and quality of diabetes care consistently better. Thus, a specialty mix
with a high primary care fraction was associated with (A) reduced differences between small
and larger groups in total per-beneficiary spending (reduction in difference: —$492 to -
$1,712; P<0.001), (B) reduced differences in 30-day readmission rates (-1.1to 1.5
percentage points; P<0.001) except for large independent physician groups (—0.2 percentage
points; P=0.61), and (C) increased differences indicating better quality of diabetes care (+2.6
to +3.6 percentage points in the fraction of beneficiaries receiving all three diabetes services;
P<0.001).
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