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Voluntary accountable care organizations (ACOs) and 
bundled payments have concurrently become corner-
stone strategies in Medicare’s shift from volume-based 
fee-for-service toward value-based payment. 

Physician practice and hospital participation in Medicare’s 
largest ACO model, the Medicare Shared Savings Program 
(MSSP),1 grew to include 561 organizations in 2018. Under 
MSSP, participants assume financial accountability for the 
global quality and costs of care for defined populations of 
Medicare fee-for-service patients. ACOs that manage to main-
tain or improve quality while achieving savings (ie, containing 
costs below a predefined population-wide spending bench-
mark) are eligible to receive a portion of the difference back 
from Medicare in the form of “shared savings”.

Similarly, hospital participation in Medicare’s bundled pay-
ment programs has grown over time. Most notably, more than 
700 participants enrolled in the recently concluded Bundled 
Payments for Care Improvement (BPCI) initiative,2 Medicare’s 
largest bundled payment program over the past five years.3 

Under BPCI, participants assumed financial accountability for 
the quality and costs of care for all Medicare patients trigger-
ing a qualifying “episode of care”. Participants that limit epi-
sode spending below a predefined benchmark without com-
promising quality were eligible for financial incentives.

As both ACOs and bundled payments grow in prominence 
and scale, they may increasingly overlap if patients attributed 
to ACOs receive care at bundled payment hospitals. Overlap 
could create synergies by increasing incentives to address 
shared processes (eg, discharge planning) or outcomes (eg, 
readmissions).4 An ACO focus on reducing hospital admissions 
could complement bundled payment efforts to increase hos-
pital efficiency.

Conversely, Medicare’s approach to allocating savings and 
losses can penalize ACOs or bundled payment participants.3 
For example, when a patient included in an MSSP ACO popu-
lation receives episodic care at a hospital participating in BPCI, 
the historical costs of care for the hospital and the episode 
type, not the actual costs of care for that specific patient and 
his/her episode, are counted in the performance of the ACO. 
In other words, in these cases, the performance of the MSSP 
ACO is dependent on the historical spending at BPCI hospi-
tals—despite it being out of ACO’s control and having little to 
do with the actual care its patients receive at BPCI hospitals—
and MSSP ACOs cannot benefit from improvements over 
time. Therefore, MSSP ACOs may be functionally penalized 
if patients receive care at historically high-cost BPCI hospitals 
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Accountable care organizations (ACOs) and bundled 
payments represent prominent value-based payment 
models, but the magnitude of overlap between the two 
models has not yet been described. Using Medicare data, 
we defined overlap based on attribution to Medicare 
Shared Savings Program (MSSP) ACOs and hospitalization 
for Bundled Payments for Care Improvement (BPCI) 
episodes at BPCI participant hospitals. Between 2013 
and 2016, overlap as a share of ACO patients increased 
from 2.7% to 10% across BPCI episodes, while overlap as 
a share of all bundled payment patients increased from 

19% to 27%. Overlap from the perspectives of both ACO 
and bundled payments varied by specific episode. In the 
first description of overlap between ACOs and bundled 
payments, one in every ten MSSP patients received care 
under BPCI by the end of our study period, whereas 
more than one in every four patients receiving care under 
BPCI were also attributed to MSSP. Policymakers should 
consider strategies to address the clinical and policy 
implications of increasing payment model overlap. Journal 
of Hospital Medicine 2020;15:356-359. © 2020 Society of 
Hospital Medicine
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regardless of whether they have considerably improved the 
value of care delivered. As a corollary, Medicare rules involve 
a “claw back” stipulation in which savings are recouped from 
hospitals that participate in both BPCI and MSSP, effectively 
discouraging participation in both payment models.

Although these dynamics are complex, they highlight an in-
tuitive point that has gained increasing awareness,5 ie, policy-
makers must understand the magnitude of overlap to evaluate 
the urgency in coordinating between the payment models. 
Our objective was to describe the extent of overlap and the 
characteristics of patients affected by it.

METHODS
We used 100% institutional Medicare claims, MSSP beneficiary 
attribution, and BPCI hospital data to identify fee-for-service 
beneficiaries attributed to MSSP and/or receiving care at BPCI 
hospitals for its 48 included episodes from the start of BPCI in 
2013 quarter 4 through 2016 quarter 4. 

We examined the trends in the number of episodes across 
the following three groups: MSSP-attributed patients hospital-
ized at BPCI hospitals for an episode included in BPCI (Over-

lap), MSSP-attributed patients hospitalized for that episode 
at non-BPCI hospitals (MSSP-only), and non-MSSP-attributed 
patients hospitalized at BPCI hospitals for a BPCI episode (BP-
CI-only). We used Medicare and United States Census Bureau 
data to compare groups with respect to sociodemographic 
(eg, age, sex, residence in a low-income area),6 clinical (eg, 
Elixhauser comorbidity index),7 and prior utilization (eg, skilled 
nursing facility discharge) characteristics.

Categorical and continuous variables were compared using 
logistic regression and one-way analysis of variance, respec-
tively. Analyses were performed using Stata (StataCorp, Col-
lege Station, Texas), version 15.0. Statistical tests were 2-tailed 
and significant at α = 0.05. This study was approved by the 
institutional review board at the University of Pennsylvania.

RESULTS
The number of MSSP ACOs increased from 220 in 2013 to 
432 in 2016. The number of BPCI hospitals increased from 9 
to 389 over this period, peaking at 413 hospitals in 2015. Over 
our study period, a total of 243,392, 2,824,898, and 702,864 
episodes occurred in the Overlap, ACO-only, and BPCI-only 

TABLE. Characteristics of BPCI-only, MSSP-only, and Overlap Patients

BPCI-only MSSP-only Overlap
P Value for Joint Significance  

across All 3 Categories

Beneficiaries, n 2,824,898 702,864 243,392

Demographic Characteristics

   Age, mean years (SD)

   Age > 85 years, mean % (SD)

   Female, mean % (SD)

   Black, mean % (SD)

79 (8)

27 (44)

58 (49)

8 (27)

78 (9)

25 (43)

57 (50)

9 (29)

78 (8)

26 (44)

58 (49)

8 (27)

<.001

<.001

<.001

<.001

Socioeconomic Characteristicsa

   Dual-eligibility status, mean % (SD)

   Residence in low-income area, mean % (SD)

   Residence in low-education area, mean % (SD)

15 (36)

18 (38)

13 (34)

16 (37)

18 (38)

16 (36)

12 (32)

13 (34)

11 (32)

<.001

<.001

<.001

Clinical Characteristicsb

   High complexity, mean % (SD)

   Mean Elixhauser Mortality Index Score, mean (SD)

   Obesity, mean % (SD)

   Diabetes, mean % (SD)

   Diabetes with complications, mean % (SD)

   Congestive heart failure, mean % (SD)

21 (41)

10.9 (12)

18 (39)

30 (46)

13 (34)

31 (46)

20 (40)

10.4 (12)

19 (39)

28 (45)

14 (35)

28 (45)

19 (39)

9.9 (12)

19 (39)

27 (44)

14 (34)

28 (45)

<.001

<.001

<.001

<.001

<.001

<.001

Prior Utilization Characteristicsc

   Skilled nursing facility, mean % (SD)

   Inpatient rehabilitation facility, mean % (SD)

   Prior acute care hospital utilization, mean % (SD)

33 (47)

7 (25)

45 (50)

34 (47)

7 (25)

41 (49)

31 (46)

7 (25)

39 (49)

<.001

<.001

<.001

a�Residence in a low-income area and low-education area was measured using zip code-level American Community Survey data from 2015. Low-income areas are defined as those with a median 
household income lower than $40,000. Low-education areas are defined as those with fewer than 80% of residents with a high school education. 

b�All clinical and prior utilization characteristics are measured over the year before admission. 

c�High complexity is a binary variable indicating an Elixhauser comorbidity score in the top 20% of all patients receiving LEJR in our sample

Abbreviations: BPCI, Bundled Payments for Care Improvement; LEJR: major joint replacement of the lower extremity; MSSP, Medicare Shared Savings Program, SD, standard deviation.
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groups, respectively (Table). Among episodes, patients in the 
Overlap group generally showed lower severity than those in 
other groups, although the differences were small. The BP-
CI-only, MSSP-only, and Overlap groups also exhibited small 
differences with respect to other characteristics such as the 
proportion of patients with Medicare/Medicaid dual-eligibili-
ty (15% of individual vs 16% and 12%, respectively) and prior 
use of skilled nursing facilities (33% vs 34% vs 31%, respective-
ly) and acute care hospitals (45% vs 41% vs 39%, respectively)  
(P < .001 for all).

The overall overlap facing MSSP patients (overlap as a pro-
portion of all MSSP patients) increased from 0.3% at the end 
of 2013 to 10% at the end of 2016, whereas over the same pe-
riod, overlap facing bundled payment patients (overlap as a 
proportion of all bundled payment patients) increased from 
11.9% to 27% (Appendix Figure). Overlap facing MSSP ACOs 
varied according to episode type, ranging from 3% for both 
acute myocardial infarction and chronic obstructive pulmonary 
disease episodes to 18% for automatic implantable cardiac de-
fibrillator episodes at the end of 2016. Similarly, overlap facing 
bundled payment patients varied from 21% for spinal fusion 
episodes to 32% for lower extremity joint replacement and au-
tomatic implantable cardiac defibrillator episodes.

DISCUSSION
To our knowledge, this is the first study to describe the sizable 
and growing overlap facing ACOs with attributed patients who 
receive care at bundled payment hospitals, as well as bundled 
payment hospitals that treat patients attributed to ACOs.

The major implication of our findings is that policymakers 
must address and anticipate forthcoming payment model 
overlap as a key policy priority. Given the emphasis on ACOs 
and bundled payments as payment models—for example, 
Medicare continues to implement both nationwide via the 
Next Generation ACO model8 and the recently launched BP-
CI-Advanced program9—policymakers urgently need insights 
about the extent of payment model overlap. In that context, it 
is notable that although we have evaluated MSSP and BPCI as 
flagship programs, true overlap may actually be greater once 
other programs are considered.

Several factors may underlie the differences in the magni-
tude of overlap facing bundled payment versus ACO patients. 
The models differ in how they identify relevant patient popu-
lations, with patients falling under bundled payments via hos-
pitalization for certain episode types but patients falling under 
ACOs via attribution based on the plurality of primary care ser-
vices. Furthermore, BPCI participation lagged behind MSSP 
participation in time, while also occurring disproportionately in 
areas with existing MSSP ACOs.

Given these findings, understanding the implications of 
overlap should be a priority for future research and policy 
strategies. Potential policy considerations should include re-
vising cost accounting processes so that when ACO-attributed 
patients receive episodic care at bundled payment hospitals, 
actual rather than historical hospital costs are counted toward 
ACO cost performance. To encourage hospitals to assume 

more accountability over outcomes—the ostensible overar-
ching goal of value-based payment reform—Medicare could 
elect not to recoup savings from hospitals in both payment 
models. Although such changes require careful accounting 
to protect Medicare from financial losses as it forgoes some 
savings achieved through payment reforms, this may be worth-
while if hospital engagement in both models yields synergies.

Importantly, any policy changes made to address program 
overlap would need to accommodate ongoing changes in 
ACO, bundled payments, and other payment programs. For 
example, Medicare overhauled MSSP in December 2018. 
Compared to the earlier rules, in which ACOs could avoid 
downside financial risk altogether via “upside only” arrange-
ments for up to six years, new MSSP rules require all partici-
pants to assume downside risk after several years of participa-
tion. Separately, forthcoming payment reforms such as direct 
contracting10 may draw clinicians and hospitals previously not 
participating in either Medicare fee-for-service or value-based 
payment models into payment reform. These factors may af-
fect overlap in unpredictable ways (eg, they may increase the 
overlap by increasing the number of patients whose care is 
covered by different payment models or they may decrease 
overlap by raising the financial stakes of payment reforms to a 
degree that organizations drop out altogether).

This study has limitations. First, generalizability is limited by 
the fact that our analysis did not include bundled payment 
episodes assigned to physician group participants in BPCI or 
hospitals in mandatory joint replacement bundles under the 
Medicare Comprehensive Care for Joint Replacement model.11 
Second, although this study provides the first description of 
overlap between ACO and bundled payment programs, it was 
descriptive in nature. Future research is needed to evaluate the 
impact of overlap on clinical, quality, and cost outcomes. This is 
particularly important because although we observed only small 
differences in patient characteristics among MSSP-only, BP-
CI-only, and Overlap groups, characteristics could change differ-
entially over time. Payment reforms must be carefully monitored 
for potentially unintended consequences that could arise from 
differential changes in patient characteristics (eg, cherry-picking 
behavior that is disadvantageous to vulnerable individuals).

Nonetheless, this study underscores the importance and ex-
tent of overlap and the urgency to consider policy measures to 
coordinate between the payment models.

Acknowledgments
The authors thank research assistance from Sandra Vanderslice who did not 
receive any compensation for her work. This research was supported in part 
by The Commonwealth Fund. Rachel Werner was supported in part by K24-
AG047908 from the NIA.

Disclosures: Dr. Navathe reported receiving grants from Hawaii Medical Service 
Association, Anthem Public Policy Institute, Cigna, Healthcare Research and 
Education Trust, and Oscar Health; personal fees from Navvis and Company, 
Navigant Inc., National University Health System of Singapore, and Agathos, 
Inc.; personal fees and equity from NavaHealth; equity from Embedded Health-
care; speaking fees from the Cleveland Clinic; serving as a board member of 
Integrated Services Inc. without compensation, and an honorarium from Else-



Describing ACO and Bundled Payment Overlap   |   Navathe

An Official Publication of the Society of Hospital Medicine	 Journal of Hospital Medicine®    Vol 15  |  No 6  |  June 2020          359

vier Press, none of which are related to this manuscript. Dr. Dinh has nothing to 
disclose. Ms. Dykstra reports no conflicts. Dr. Werner reports personal fees from 
CarePort Health. Dr. Liao reports textbook royalties from Wolters Kluwer and 
personal fees from Kaiser Permanente Washington Research Institute, none of 
which are related to this manuscript. 

References
1.	 Centers for Medicare and Medicaid Services. Shared Savings Program. 

https://www.cms.gov/Medicare/Medicare-Fee-For-Service-Payment/
sharedsavingsprogram/index.html. Accessed July 22, 2019. 

2.	 Centers for Medicare and Medicaid Services. Bundled Payments for Care 
Improvement (BPCI) Initiative: General Information. https://innovation.cms.
gov/initiatives/bundled-payments/. Accessed July 22, 2019.  

3.	 Mechanic RE. When new Medicare payment systems collide. N Engl J Med. 
2016;374(18):1706-1709. https://doi.org/10.1056/NEJMp1601464.

4.	 Ryan AM, Krinsky S, Adler-Milstein J, Damberg CL, Maurer KA, Hollingsworth JM. 
Association between hospitals’ engagement in value-based reforms and read-
mission reduction in the hospital readmission reduction program. JAMA Intern 
Med. 2017;177(6):863-868. https://doi.org/10.1001/jamainternmed.2017.0518. 

5.	 Liao JM, Dykstra SE, Werner RM, Navathe AS. BPCI Advanced will further 
emphasize the need to address overlap between bundled payments and 
accountable care organizations. https://www.healthaffairs.org/do/10.1377/
hblog20180409.159181/full/. Accessed May 14, 2019.

6.	 Census Bureau. United States Census Bureau. https://www.census.gov/. Ac-
cessed May 14, 2018.

7.	 van Walraven C, Austin PC, Jennings A, Quan H, Forster AJ. A modifica-
tion of the elixhauser comorbidity measures into a point system for hospital 
death using administrative data. Med Care. 2009;47(6):626-633. https://doi.
org/10.1097/MLR.0b013e31819432e5.

8.	 Centers for Medicare and Medicaid Services. Next, Generation ACO Mod-
el. https://innovation.cms.gov/initiatives/next-generation-aco-model/. Ac-
cessed July 22, 2019. 

9.	 Centers for Medicare and Medicaid Services. BPCI Advanced. https://inno-
vation.cms.gov/initiatives/bpci-advanced. Accessed July 22, 2019. 

10.	 Centers for Medicare and Medicaid Services. Direct Contracting. https://www.
cms.gov/newsroom/fact-sheets/direct-contracting. Accessed July 22, 2019.

11.	 Centers for Medicare and Medicaid Services. Comprehensive Care for Joint 
Replacement Model. https://innovation.cms.gov/initiatives/CJR. Accessed 
July 22, 2019.


