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Abstract

Background—Reducing leakage to outside specialists has been promoted as a key strategy for
accountable care organizations (ACOs). Many specialty referrals are thought to be unnecessary,
and ACOs that leak the most specialty care (primary care groups) have the strongest incentives to
reduce specialty care.

Objective—To examine changes in specialty care leakage and use associated with the Medicare
Shared Savings Program (MSSP).

Design—Analyses of trends in ACOs from 2010-2014 and quasi-experimental difference-in-
difference analyses comparing changes for ACOs vs. local non-ACO providers from before to
after the start of ACO contracts, stratified by ACO specialty composition and year of MSSP entry.

Setting—Fee-for-service Medicare.
Patients—20% sample of beneficiaries attributed to ACOs or non-ACO providers.

Measurements—The main beneficiary-level outcome was the annual count of new specialist
visits. ACO-level outcomes included the proportion of visits for ACO-attributed patients outside of
the ACO (leakage) and proportion of ACO Medicare outpatient revenue devoted to ACO-attributed
patients (contract penetration).

Results—Leakage of specialist visits decreased minimally from 2010-2014 among ACOs.
Contract penetration also changed minimally but differed substantially by specialty composition
(85% for the most primary care-oriented quartile vs. 47% for the most specialty-oriented quartile).
For the most primary care-oriented quartile of ACOs in 2 of 3 entry cohorts, MSSP participation
was associated with differential reductions in new specialist visits (—-0.04 visits/beneficiary in 2014
for the 2012 cohort, or —5.4%; p<0.001). For more specialty-oriented ACOs, differential changes
in specialist visits were not statistically significant.
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Limitation—Inability to assess clinical appropriateness of specialty visits from claims data.

Conclusions—L eakage of specialty care changed minimally in the MSSP, suggesting ineffective
efforts to reduce leakage. MSSP participation was associated with decreases in new specialty visits
among primary care-oriented ACOs.

Primary Funding Source—National Institute on Aging of the National Institutes of Health
(P01 AG032952) and from the Laura and John Arnold Foundation.

In the Medicare accountable care organization (ACO) programs, provider organizations have
incentives to reduce spending and improve quality of care.(1) Specifically, providers share in
savings with Medicare if they keep spending for an attributed population of beneficiaries
sufficiently below a financial benchmark, with greater shares given to providers performing
better on a set of quality measures.

Although ACOs have incentives to lower spending by any means, ACO descriptions and
efforts have largely focused on care coordination and management as primary strategies for
quality improvement and savings.(1-7) Accordingly, many ACOs have tried to establish
control over the full continuum of patients’ care by leveraging ownership structures that
encompass primary, specialty, and inpatient care and by minimizing the proportion of care
that their patients receive from other providers—commonly called leakage. A sizable
industry has grown offering products specifically to help ACOs reduce leakage, in particular
by controlling specialty referrals,(8-10) and many ACOs in the Medicare Shared Savings
Program (MSSP) have cited leakage reduction as the key to ACO success.(11,12) Limiting
leakage may be challenging in the Medicare ACO model because ACO-attributed
beneficiaries continue to have unrestricted choice of providers. Whether specialty care
leakage has been reduced in ACOs has not been described. ACOs that consist mostly or
entirely of primary care providers (PCPs) leak all or almost all specialty care by construction
but have successfully lowered Medicare spending as much as or more than other ACOs have,
on average.(13) Although these primary care-oriented ACOs cannot provide the full
continuum of care, they have stronger incentives than other ACOs to reduce the use of
specialty care because shared-savings bonuses from reducing use of specialty services are
not offset by foregone fee-for-service profits from providing less specialty care. Because
many specialty referrals are thought to be unnecessary and lead to significant downstream
spending, they may be a natural focus for cost-cutting efforts by primary care-oriented
ACOs.(14-16) Primary care-oriented ACOs also have stronger incentives than more
specialty-oriented ACOs to implement system changes that affect all of their patients,
because higher shares of their revenue are covered by ACO contracts (i.e., they have higher
ACO contract penetration).(17,18)

In contrast, large multispecialty ACOs provide specialty care to many patients who are not
covered by the organization’s ACO contracts and would incur substantial fee-for-service
losses from systematically reducing referrals to specialists. Likewise, specialty-oriented
ACOs may seek to contain leakage to boost fee-for-service revenue for specialty services,
rather than to coordinate care, particularly as competing organizations seek to internalize
their own referrals or steer patients to lower-priced specialists.
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Thus, an ACO’s specialty composition is likely a major determinant of the incentives it faces
and the strategies it takes. Using Medicare claims from 2010-2014, we examined trends in
leakage of specialty care and contract penetration among ACOs in the MSSP, with a focus
on specialty-oriented ACOs to determine if their efforts to redirect patient referrals have
been associated with changes in patient care patterns and contract incentives. We also
assessed changes in the use of specialist visits associated with MSSP participation,
comparing these changes between primary care-oriented vs. more specialty-oriented ACOs.

METHODS

Study Data and Population

We analyzed Medicare claims and enrollment data from 2010-2014 for a random 20%
sample of fee-for-service Medicare beneficiaries. For each year, we included beneficiaries
who were continuously enrolled in Parts A and B of fee-for-service Medicare in that year
(while alive for decedents) and in the prior year.

To examine ACOs entering the MSSP in 2012, 2013, and 2014 (335 ACOs in total), we used
the ACO provider-level research identifiable files from the Center for Medicare and
Medicaid Services (CMS), which define ACOs as collections of provider taxpayer
identification numbers and CMS Certification Numbers (for safety-net providers) and list
national provider identifiers for participating physicians as well. Using previously described
methods, we attributed each beneficiary in each study year to the ACO or non-ACO taxpayer
identification number accounting for the most allowed charges for qualifying outpatient
evaluation and management services delivered to the beneficiary by a primary care physician
during the year.(13) We limited qualifying services to office visits with primary care
physicians, because many ACOs include no or few specialty practices.(13) Beneficiaries
with no office visits with a primary care physician were excluded.

Study Variables

ACO Specialty Mix—We assessed the proportion of physicians in each ACO’s set of
contract participants (contracting network) that were in primary care specialties (internal
medicine, family medicine, general practice, and geriatrics) vs. all other specialties
(specialists). We assessed physicians’ primary specialty from specialty codes in Medicare
claims. We categorized ACOs into quartiles based on the proportion of ACO physicians who
were specialists.

Outpatient Specialty Visits and Associated Diagnoses—For each beneficiary in
each year, we assessed the total number of outpatient specialist visits, defined as Current
Procedural Terminology (CPT) codes 99201-99205 (new patient visits) or 99211-99215
(established visits) with physicians in non-primary care specialties. As our primary outcome,
we focused specifically on new specialist visits because ACOs may be able to curtail use of
specialty care or steer patients to different practices more easily when specialty care is first
initiated. For ACO-attributed patients, we additionally categorized specialist visits as
occurring inside the patient’s ACO if provided by the ACO’s contracting network vs. outside
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the ACO if not. We also examined the most common primary diagnoses for new specialist
visits among ACOs in 2014 to examine patterns of specialty care needs for ACOs.

Contract Penetration—To measure contract penetration for each ACO annually, we first
summed annual spending, including coinsurance amounts, for all services delivered in
outpatient settings that were billed by an ACO’s set of participating practices. We then
calculated the proportion of this spending that was devoted to beneficiaries assigned to the
ACO as opposed to other beneficiaries receiving outpatient care from the ACO.

Leakage of Specialty Visits—For each ACO in each year, we calculated the percentage
of all outpatient specialty visits provided to beneficiaries attributed to the ACO that were not
provided by the ACQO’s contracting network.

Stability of Beneficiary Attribution—Because ACO efforts to contain leakage and
engage patients may result in attributed populations that are more stable over time, for each
year we also assessed the proportion of beneficiaries attributed to each ACO who had been
attributed to the same ACO in the previous year.

Patient Covariates—From Medicare Master Beneficiary Summary Files, we assessed the
age, sex, race or ethnic group, and Medicaid coverage of beneficiaries, as well as whether
disability was the original reason for their Medicare eligibility and whether they had end-
stage renal disease.(19) From the Chronic Conditions Data Warehouse (CCW), which draws
from diagnoses since 1999 to describe beneficiaries’ accumulated disease burden, we
assessed whether beneficiaries had any of 27 conditions in the CCW by the start of each
study year.(20) From diagnoses in the preceding year of claims, we also calculated a
Hierarchical Condition Category risk score for each beneficiary in each study year.(21) We
determined whether beneficiaries were long-term nursing home residents using a validated
claims-based algorithm.(22) Finally, from U.S. Census data, we assessed area-level
sociodemographic characteristics.(23)

Statistical Analysis

We conducted two sets of analyses, one a set of descriptive analyses among ACO-attributed
beneficiaries and the other a set of quasi-experimental analyses that also included
beneficiaries attributed to non-ACO providers as a control group. The purpose of the
descriptive analyses was to characterize trends in leakage, contract penetration, and stability
of attribution from 2010-2014 among ACO-attributed beneficiaries. For analyses of leakage,
we focused on the most specialty-oriented ACOs (those with proportions of specialists in the
top quartile among ACOs) to characterize levels and trends among ACOs with the greatest
opportunity for limiting leakage. In the extreme, ACOs composed entirely of primary care
physicians leak 100% of specialty care, therefore examining trends in leakage for such
ACOs would be uninformative. We conducted complementary analyses of trends in use of
specialist visits inside vs. outside ACOs to describe the source of any changes in leakage.
For contract penetration, we stratified ACOs by quartile of specialty-orientation to describe
how levels and trends varied across the full spectrum of specialty mix. To determine if
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changes in care patterns might be due to changes in population of beneficiaries attributed to
ACOs, we examined the characteristics of ACO-attributed patients over time.

In our second set of analyses, we used linear regression and a difference-in-differences
approach to estimate changes in use of specialist office visits from the pre-contract to post-
contract period that differed from concurrent changes in the control group of beneficiaries
attributed to non-ACO practices. The regression models adjusted for all patient
characteristics, fixed effects for each HRR by year combination to compare ACO-attributed
beneficiaries with beneficiaries in the control group living in the same area and to adjust for
concurrent regional changes in use of specialist visits occurring in the control group. Models
also included fixed effects for each ACO to adjust for pre-contract differences between
ACOs and the control group and for any changes in the distribution of ACO-attributed
beneficiaries across ACOs over the study period. Thus, this analysis compared utilization in
the post-contract period for ACO-attributed patients with utilization that would be expected
in the absence of ACO contracts, using local changes in a similar population to establish that
counterfactual scenario.

We estimated effects separately for each entry cohort of ACOs, allowing each cohort to have
a different pre-contract period (2010-2011 for the 2012 entry cohort, 2010-2012 for the 2013
cohort, and 2010-2013 for the 2014 cohort). We used robust variance estimators to account
for clustering of beneficiaries within ACOs (for the ACO group) or HRRs (for the control
group). Because ACOs with the fewest specialists have the strongest financial incentives to
reduce use of specialty care by their attributed beneficiaries, we estimated effects of MSSP
participation separately for ACOs in the lowest quartile of specialty orientation (the most
primary care-oriented) vs. all other ACOs by adding interaction terms to difference-in-
difference models.

To assess for potential selection bias in our difference-in-differences analyses, we compared
trends in use of specialist visits between the ACO and control groups during the pre-contract
period to check if trends were already diverging or converging. We also tested whether
patients’ sociodemographic and clinical characteristics differentially changed from the pre-
contract to post-contract period in the ACO group relative to the control group.

RESULTS

Patterns of Outpatient Care Among ACOs

The characteristics of patients attributed to ACOs were stable over the study period, with
minimal changes in each MSSP cohort from before to after the start of ACO contracts (Table
1). The 25 most common primary diagnoses for new specialist visits in all MSSP cohorts in
2014 prominently featured musculoskeletal problems (limb, joint and back pain), common
skin conditions (nail dermatophytosis, seborrheic keratosis) and diagnoses often managed
primarily by PCPs (hypertension, diabetes mellitus) (Appendix Table 1).

Contract penetration varied widely by ACO specialty orientation but changed minimally
over time (Figure 1). In the 2012 MSSP entry cohort of ACOs for example, contract
penetration ranged from 47% in 2014 for the most specialty-oriented quartile of ACOs to
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Association

85% for the least specialty-oriented quartile. Thus, for ACOs composed entirely or almost
entirely of PCPs, MSSP contracts covered a high proportion of Medicare revenue for
outpatient care.

Even in the most specialty-oriented quartile of ACOs, leakage of specialist visits outside of
ACO contracting networks was high, ranging from 61-72% depending on the year and
MSSP cohort (Figure 2). From 2010-2014, leakage decreased slightly in two MSSP cohorts,
from 70% to 68% in the 2012 entrants and from 64% to 61% in the 2013 entrants. These
changes were driven primarily by rising use of specialist visits within ACOs without
concurrent decreases in use of specialist visits outside of ACOs, such that total use of
specialist visits rose slightly for ACO-attributed patients over the study period (Figure 2).

For new specialist visits, trends in leakage were similar except that modest reductions in
leakage occurred in all three MSSP cohorts (Figure 3). The largest decline in leakage of new
specialist visits occurred in the 2013 cohort, from 66% in 2010 to 62% in 2014. As with
total specialist visits, reductions in leakage of new specialist visits were largely driven by
increased use inside of ACOs.

For both overall specialist visit use and new specialist visit use, the modest reductions in
leakage began prior to entry into the MSSP, without clear acceleration after entry (Figure 2).
Rates of leakage were higher for ACOs with lower proportions of specialists but trends were
generally similar (Appendix Figures 1-4).

Stability of beneficiary attribution to ACOs changed minimally across all three MSSP
cohorts (Appendix Table 2). For example, in the 2012 cohort of ACOs, the average
proportion of beneficiaries who were assigned to the same ACO as in the previous year was
77.2% in 2010 and 75.3% in 2014.

Between MSSP Participation and Changes in Use of Specialist Visits

Tests of key assumptions supported inferences from difference-in-differences analyses. For
each MSSP cohort, the characteristics of attributed patients changed minimally relative to
the control group (Appendix Tables 3-5). In the pre-contract period, rates of specialist visit
use were generally similar between the MSSP ACO cohorts and the control group, with
some small statistically significant differences, and pre-contract annual trends in specialist
visit use differed minimally between the ACO and control groups (Appendix Table 6).

For the most primary care-oriented quartile of ACOs in the 2012 entry cohort (<13%
specialists), MSSP participation was associated with a significant reduction in overall annual
use of specialist visits (differential change: —0.10 visits/beneficiary or —2.1% of the pre-
contract mean of 4.77 visits/beneficiary; p=0.002) and a more prominent differential
reduction in annual use of new specialist visits (=0.037 visits/beneficiary or —=5.0% of the
pre-contract mean of 0.746 visits/beneficiary; p<0.001) (Table 2). These reductions grew
over time from 2013 to 2014 (Appendix Table 7). In contrast, differential changes in use of
specialist visits were small and not statistically significant in the 2012 cohort for other ACOs
with more specialists.
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In the 2014 cohort, MSSP participation was similarly associated with a differential reduction
in use of new specialty visits for primary care-oriented ACOs (—0.023 visits/beneficiary or
-3.1% of the pre-contract mean, P<0.001) but not for other, more specialty-oriented ACOs
(Table 2). In the 2013 cohort, MSSP participation was associated with modest differential
decreases in use of new specialist visits and all specialist visits for primary care-oriented
ACOs and with modest differential increases in use for other ACOs, but these differential
changes were not statistically significant.

DISCUSSION

In this study of ACOs in the MSSP, leakage of outpatient specialty care decreased slightly in
specialty-oriented ACOs over the 2010-2014 period. These small reductions began prior to
MSSP entry, however, suggesting that efforts to internalize specialty referrals may have been
initiated to increase fee-for-service revenue rather than to better coordinate care in response
to ACO contract incentives, though we could not rule out anticipatory positioning by
providers expecting to enter the MSSP. Lower rates of leakage could have also been due to
expanding specialty capacity among organizations entering the MSSP.(24) Regardless of
their cause, the reductions were minimal, particularly during years of MSSP participation,
suggesting limited effectiveness of efforts to contain specialty care within ACOs.

For primary-care oriented ACOs, which leak all or almost all specialty care by definition,
MSSP participation was consistently associated with decreases in use of specialist visits,
ranging from small decreases that were not statistically significant to reductions as large as
5% by 2014 in the case of new specialist visits for patients of the earliest MSSP entrants. In
contrast, MSSP participation was not associated with changes in total use of specialist visits
or use of new specialist visits for patients of other ACOs with more specialists. These
findings are consistent with the stronger incentives that primary care groups have to reduce
use of specialty care, as well as with greater effects of ACO efforts to curb use on new
specialist visits than on established care with specialists. The greater reductions in specialist
visit use among primary care-oriented ACOs challenge the notion that providing the full
spectrum of care and containing leakage are keys to achieving more efficient care.

We also found that contract penetration was much lower for specialty-oriented ACOs than
for primary care-oriented ACOs and did not change with exposure to ACO incentives. In
isolation, reducing leakage should increase the proportion of ACOs’ outpatient revenue
devoted to attributed patients, but the decreases in leakage were likely too small to have a
measurable impact on contract penetration. The much lower contract penetration among
specialty-oriented ACOs makes for much weaker incentives to implement system changes
that affect all patients served, particularly when ACO contracts are not established with all
payers.(17,18) A lack of such systemic strategies may have contributed to the minimal
reductions in specialist visits observed among more specialty-oriented ACOs, though we
could not observe specific strategies taken by ACOs. Examples of systemic strategies that
ACOs might pursue to limit specialty referrals include physician profiling with feedback on
referral patterns, training PCPs to accommodate more of patients’ needs without referral,
decision support systems requiring justification for referrals, and creating e-consult systems
to obviate the need for some referrals.
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Conclusion

For specialty-oriented organizations with a Medicare ACO contract but no or few
commercial ACO contracts, serious investment in such strategies would not be financially
attractive because they could substantially erode fee-for-service revenue from specialty care
for non-ACO commercially insured patients, whereas primary care-oriented would not incur
losses from such spillover effects.(18,25) Even when specialty-oriented organizations risk
contract with all payers, their low contract penetration means they would still have weak
incentives to implement changes that would systematically reduce the intensity of specialty
care for patients referred by other providers. The lack of change in contract penetration
suggests that weak incentives for systemic reductions in specialty services may be an
intractable feature of many specialty-oriented organizations, the most specialty-heavy of
which provide over half of their outpatient care in Medicare to non-ACO patients, our
findings suggest.

Finally, we found that ACO efforts to engage patients in ACO objectives, through care
management programs for example, have not been associated with more stable attribution of
beneficiaries to ACOs. Thus, churn in ACOs’ attributed population—with nearly 25% of an
ACO’s attributed patients entering or exiting in a given year—continues to diminish possible
returns from patient-specific investments, such as improving blood pressure control,
teaching self-management of glycemic control, or correcting inappropriately costly care-
seeking behavior.

Our study has several limitations. First, we were unable to assess the clinical appropriateness
of specialty visits from claims data. However, the primary diagnoses associated with new
specialist visits included many conditions that could be managed without involvement of a
specialist. Second, our analyses of leakage, contract penetration, and stability of attribution
do not support causal inferences about the effects of the MSSP because they were limited to
ACOs. Nevertheless, trends in these measures are important because they characterize the
direction in which ACOs’ incentives and provision of specialty care are moving.

Third, because the ACO programs are voluntary, participating providers might differ from
other providers in ways related to trends in specialty care, thereby offering alternative
explanations for findings from our difference-in-differences analyses that are unrelated to
MSSP incentives. However, trends in specialist visit use differed minimally between ACO-
attributed beneficiaries and the control group in the pre-contract period.

Third, we relied on CMS data describing the providers participating in each ACO contract,
but organizations participating in the MSSP may own or be closely affiliated with practices
not included in their list of participants.(17) Although we therefore overestimated leakage to
some extent, our analysis of leakage focused on changes over time rather than levels of
leakage and supported similar conclusions when limited to the most specialty-oriented
ACOs.

Our study has important implications for ACO policy in Medicare and delivery system
transformation more generally. First, the Medicare ACO model—in which attributed patients
have unrestricted choice of providers—Ilikely needs additional features to support patient
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engagement and control over where patients receive care,(26) such as Medigap plans with
networks focused on ACO providers and higher copays for non-ACO providers.(27) To
foster patient engagement with a specific ACO may also require a mechanism to share ACO
savings with patients.(28)

Second, our findings suggest that continued provider consolidation into larger multispecialty
organizations may need to be slowed or reversed to better align incentives under ACO
models with system changes by providers. The wide gulf in contract penetration between
primary care-oriented and specialty-oriented ACOs suggests that efforts to engage patients
and limit leakage would have to have an enormous impact on care patterns to achieve the
same change in incentives as a change in organizational structure.

Many strategies that have been promoted as keys to ACO success take the structure of the
delivery system as a given, whereas reorganization of the delivery system may be necessary
to achieve the goals of ACO-like payment models. A need to redesign the delivery system to
support new payment models may not be surprising given that the structure of the current
delivery system has evolved in response to fee-for-service payment.
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Figure 1.
Trends in Contract Penetration, by ACO Specialty Orientation and MSSP Entry Cohort

Abbreviations: Accountable care organization (ACO), Medicare Shared Savings Program
(MSSP), ACO specialty orientation quartiles 1-4 (Q1-Q4).

Trends in contract penetration in each MSSP cohort (2012 entrants, solid line; 2013 entrants,
dotted line; 2014 entrants, dashed line) are shown for ACOs stratified by their quartile of
specialty orientation (quartile 1 [highest specialty orientation] in purple; quartile 2 in green;
quartile 3 in blue and quartile 4 [lowest specialty orientation] in red).
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Figure 2.

2010 2011 2012 2013 2014

2010 2011 2012 2013 2014

Unadjusted Rates and Leakage of Overall Specialty Visit Use Among Most Specialty-

Oriented ACOs

Abbreviations: Accountable care organization (ACO), Medicare Shared Savings Program

(MSSP).

Trends in unadjusted new specialist visit rates per 100 beneficiaries in each MSSP cohort are
shown for ACOs with the highest specialty orientation with >48% specialist physicians in
their contract (15t [highest] quartile of specialty orientation), broken down into inside ACO
visits (orange) and outside ACO visits (blue). “Leakage” is defined as the proportion of

inside ACO visits over all new specialty visits in a given year.
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Figure 3.

2010 2011 2012 2013 2014

2010 2011 2012 2013 2014

Unadjusted Rates and Leakage of New Specialty Visits Among the Most Specialty-oriented

ACOs

Abbreviations: Accountable care organization (ACO), Medicare Shared Savings Program

(MSSP)

Trends in unadjusted overall specialist visit rates per 100 beneficiaries in each MSSP cohort
are shown for ACOs with the highest specialty orientation with >48% specialist physicians
in their contract (15t [highest] quartile of specialty orientation), broken down into inside
ACO visits (orange) and outside ACO visits (blue). “Leakage” is defined as the proportion
of inside ACO visits over all overall specialty visits in a given year.
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