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Abstract

Relationships between physicians and hospitals have changed considerably over the past decade as 

hospitals and physician groups integrate and new public and private payment policies create 

financial interdependence. The extent to which accountable care organizations (ACOs) involve 

hospitals in their operations may prove to be vitally important because managing hospital care is a 

key part of improving quality and lowering cost growth. Using primary data on ACO composition 

and capabilities paired with hospital characteristics, we found that 20 percent of US hospitals were 

part of an ACO in 2015, and hospitals that were in urban areas, non-profit, or had a smaller share 

of Medicare patients were more likely to participate in ACOs compared to other ACOs. 

Qualitative data identified several advantages of including a hospital in an ACO: the availability of 

start-up capital, advanced data sharing, and engagement of providers across the care continuum. 

Although ACOs that include hospitals (63 percent of ACOs) offered more comprehensive services 

compared to ACOs without hospitals, we found no differences among ACOs in their ability to 

manage hospital-related aspects of patient care.
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Hospitals rely on physicians for patient referrals and physicians depend on hospitals to 

provide high-quality care for their patients when they are most vulnerable. However, the 
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mechanisms underlying this relationship have changed considerably over time. Historically, 

physicians owned private practices and admitted their patients to a local non-profit hospital 

where they rounded on their patients themselves. During the era of managed care (1980s and 

1990s), physicians and hospitals joined forces to better manage emerging capitation systems, 

in which per-patient payments were fixed regardless of the care that was delivered.(1) This 

trend toward consolidation continued into the 2000s(2), leading researchers, regulators, and 

policymakers to ponder the trade-offs between consolidation and coordination.(3)

Accountable care organizations (ACOs) are groups of providers that are collectively held 

responsible for the care of a defined population of patients. Providers participating in ACOs 

are financially responsible for quality measures and the total cost of care for their patient 

population, including inpatient acute care. Medicare, Medicaid, and commercial payers are 

rapidly adopting ACO contracts.(4, 5) Inpatient spending is an essential focus for cost 

growth reduction throughout Medicare, and for Medicare ACOs in particular (the Pioneer 

ACO program, the Medicare Shared Savings Program, and Next Generation ACO Model). 

This is because inpatient hospital spending accounted for 32% of fee-for-service Medicare 

spending in 2013.(6) Several of the quality measures used in Medicare’s ACO programs are 

influenced by hospital care, such as patients’ rating of provider communication, all-

condition readmission rates, admissions for ambulatory care-sensitive conditions, and 

medication reconciliation.(7) Additional Medicare ACO quality measures in 2015 included 

all-cause unplanned admissions for patients with diabetes, heart failure, or multiple chronic 

conditions. These new measures may be influenced by hospital actions such as alerting 

physicians about emergency department (ED) admissions or repeat hospitalizations.(8) 

Generally speaking, ACOs with and without participating hospitals are held accountable for 

some degree of hospital performance on cost and quality.

The flexibility inherent in ACO programs has allowed for experimentation in the types of 

organizations forming ACOs and has resulted in diversity of ACO structures.(9, 10) For 

example, the Medicare ACO programs do not specify the types of providers that must be 

included in an ACO. A Medicare ACO must only have enough practitioners to allow at least 

5,000 beneficiaries to be attributed to the ACO through evaluation and care management. 

Despite the importance of hospitals to cost and quality, previous research found that about 

half of the ACOs in the Medicare Shared Savings Program and Pioneer model did not 

include a hospital.(11) Just over half of all ACOs are physician-led, with another third 

jointly led by physicians and hospitals.(12) Research on types of ACOs shows a number of 

different ways that hospitals and provider groups might partner in an ACO: ACOs can be 

fully or jointly initiated and led by the hospital; the hospital can act as a participant in the 

accountable care contract without a leadership role; or a physician group can contract with a 

hospital for inpatient services but not include the hospital in the definition of the ACO.(13)

There are advantages and disadvantages surrounding hospital participation in an ACO. In the 

dual goals of quality improvement and cost reduction, improved clinical coordination is 

essential. Management of hospital care is a crucial component of clinical coordination, and 

one that ACOs are able to impact.(14, 15) Hospital participation in an ACO may improve 

quality and lower costs by allowing more efficient hospitalizations, better coordination of 

transitions, both to post-acute care settings and between inpatient and outpatient settings, 
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and improved communication between settings and providers. Hospitals are also key to the 

referral process, and can help ACOs create savings by referring to lower-cost providers (for 

imaging, for example) or by limiting the amount of hospital-based ambulatory care they 

provide. However, hospital participation may make ACOs less nimble if ACOs with a 

participating hospital must forego revenue from hospital admissions. Finally, large hospital 

systems may be more centralized, which may negatively impact innovation adoption.(16) 

From a hospital perspective, the incentives to participate in an ACO are likely to improve 

coordination of care and to maintain a referral base of primary care physicians.

Analyses of ACO performance are beginning to show that the model is generating improved 

quality and lower costs,(17, 18) yet the participation of hospitals in ACOs is largely 

unstudied. Analysis of savings from the first two performance years of the Pioneer model 

(2012 and 2013) found that inclusion of a hospital had no effect on whether the ACO had 

savings or losses(19), but ACOs with hospitals performed better on ACO quality measures 

than ACOs that did not.(20) While theories about the importance of a hospital to the ACO 

model have been considered (21), this analysis is the first to assess the actual participation of 

hospitals in ACOs using a mixed-methods approach. In this paper, we analyze the types of 

hospitals participating in ACOs to determine whether they differ from those not 

participating, and analyze advantages and disadvantages to hospital inclusion from an ACO 

perspective.

Study Data And Methods

We collected primary data on hospital participation in ACOs from the National Survey of 

Accountable Care Organizations and the Leavitt Partners ACO Database. We assessed 

differences between ACOs with and without participating hospitals and analyzed qualitative 

interview data on ACO structure, motivations, and clinical priorities to understand 

advantages and disadvantages of hospital participation in ACOs.

Quantitative Data Sources and Study Sample

In order to analyze the characteristics of hospitals participating in ACOs (versus non 

participants), we linked the 2012 American Hospital Association Survey and the Leavitt 

Partners ACO database. We define hospital participation in an ACO as ownership or non-

ownership affiliation between the hospital and the ACO. We created a compendium of 

hospital and area-level attributes from Medicare claims, cost reports, the American 

Community Survey, the Medicare Provider of Services file, and other publicly available 

files. In order to determine whether there are differences in characteristics or capabilities of 

ACOs with and without hospital participation, we collected data on ACO capabilities 

between October 2012 and March 2014 through the National Survey of Accountable Care 

Organizations, Waves 1 and 2 (N=269, response rate=66%).(12) A description of the data 

sets and sources for each of the hospital-level characteristics can be found in online 

Appendix 1(22)

Quantitative Analyses—First, to assess which types of hospitals are participating in 

ACOs, we compared characteristics of hospitals that are participating in Medicare and 

private accountable care contracts to those not participating (Exhibit 1). We used a logistic 
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regression model to examine hospital characteristics associated with participation in an ACO 

contract and report predicted values to illustrate the relative importance of hospital 

characteristics in ACO participation, controlling for structural hospital characteristics and 

characteristics of patients (Exhibit 2). Changing the unit of analysis from hospitals to ACOs, 

we compared the characteristics and capabilities of ACOs with and without participating 

hospitals, using information reported by the ACO in the National Survey of Accountable 

Care Organizations (Exhibit 3). We also report the proportion of ACOs that report their 

current capability in the top third and bivariate comparison of means tests between the two 

groups (Exhibit 4).

Qualitative Data Sources and Study Sample

Qualitative data come from three sets of semi-structured interviews conducted with key 

ACO personnel between 2013 and 2014, as well as four site visits between 2014 and 2015. 

Our sample consists of 58 interviews with 32 ACOs, 24 of which had a hospital 

participating. Interviewees were predominantly chief medical officers, but also included 

senior ACO leadership.

Each of the three annual sets of interviews utilized a unique interview guide to facilitate 

hour-long, semi-structured interviews, while maintaining a common set of questions on 

ACO structure, motivations and benefits of ACO formation, formation process, challenges to 

implementation, and future goals. Example questions from the interview guides are included 

in Appendix 2.(22)

Between September 2014 and March 2015, we also conducted site visits at four ACOs. Each 

site visit consisted of half-hour and hour-long semi-structured interviews with ACO leaders, 

clinical leadership, quality improvement staff, care management staff, and community health 

center leadership. Interviews were guided by a topic list with suggested questions that was 

developed based on each interviewee’s role in the ACO.

Qualitative Analyses—All interviews were recorded, transcribed, and coded for relevant 

and important themes. Broadly, we followed the constant comparative method of qualitative 

analysis,(23) iterating on our themes and results through a process of coding, analysis, re-

coding, and updating our analysis. First, we coded globally for all discussion of hospitals. 

All excerpts related to hospitals were then subcoded for clinical content, or non-clinical 

discussion of hospitals (organizational structure, financing). A second person coded two 

interviews using the hospital clinical and hospital non-clinical codes. The two coders then 

discussed discrepancies and adjusted definitions accordingly. The coders agreed upon 

subthemes and coded within the non-clinical code, such as historic relationships, ACO and 

hospital financing, and changes since becoming an ACO. Codes were analyzed for 

underlying patterns and themes and were stratified by whether or not a hospital was 

participating in the ACO.

Limitations

Our data have some limitations. Our survey data present a wide spectrum of information 

about the ACO, but the responses only reflect the perspective of one individual at the 
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organization. We found no evidence of non-response bias among Medicare ACOs using 

publicly available information,(12) but we cannot assess the presence of non-response bias 

in commercial ACOs. However, due to the high response rate, it is likely the impact of any 

non-response bias is small. In addition, our interviews and site visits were conducted on a 

sample that contains a large number of safety net ACOs, because of the nature of research 

questions being addressed, including behavioral health and community health center 

integration. None of the interviews were conducted with the goal of understanding the role 

of hospitals, yet interviewees frequently talked about hospitals in the context of their 

organizational structure and the challenges that they faced, and the results were discussed 

frequently enough to emerge as themes across interviews. Of note, and related to our 

qualitative findings, is the non-random selection as to whether an ACO includes a hospital.

Study Results

Quantitative Results

Types of Hospitals Participating in ACOs—To assess the types of hospitals 

participating in ACO contracts, we analyzed 5,110 hospitals; one-fifth of which are part of 

an ACO (N=1,042, Exhibit 1). Six percent of hospitals participate in a Medicare ACO 

(either Pioneer or Shared Savings Program), 10% in a commercial ACO, and 4% in both. 

Large and medium-sized non-profit hospitals make up the vast majority of hospitals 

participating in ACOs (Exhibit 1). In bivariate analyses, teaching hospitals and those that 

offer a more comprehensive number of services (such as obstetrics, intensive care, and other 

specialty services) are more likely to participate in ACOs. The large majority of hospitals 

participating in ACOs are short-term acute hospitals (85%), rather than critical access (12%) 

or specialty hospitals (3%). For hospitals participating in ACOs, 13% of the population in 

the catchment area has income under the federal poverty line compared to 16% for hospitals 

not participating in an ACO. The mean length of stay is greater in hospitals participating in 

ACOs and the case mix index is higher, indicating that patients may be more clinically 

complicated. Quality measures, such as serious complications and readmissions, do not 

differ significantly between hospitals in ACOs and those not in ACOs.

Controlling for other characteristics, the predicted probability of a non-profit hospital joining 

an ACO (24%) is markedly greater than a private or government hospital (7% and 8%, 

respectively, Exhibit 2). Large hospitals are more likely to have an ACO contract compared 

to small hospitals, with a predicted probability of 15.1% versus 10.2%. Hospitals 

participating in ACOs are more likely to be in the most heavily populated urban areas, and 

least likely to be in rural areas. The geographic concentration of hospitals participating in an 

ACO can be seen in Appendix 3,with more than two-thirds being located in the Eastern or 

Pacific regions.(22)

Involvement of Hospitals in ACOs – National Survey of ACO Results—Shifting 

from the population of hospitals to the population of ACOs, three-fifths of ACOs include at 

least one hospital, based on the National Survey of Accountable Care Organizations (Exhibit 

3). ACOs without a hospital are more likely to have a Medicare ACO contract (87%, 

participating in either the Pioneer or the Shared Savings Program) than ACOs with a 
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hospital (55%). In contrast, 66% of ACOs with a participating hospital have any private 

ACO contract holding the group financially responsible for quality and total cost of care, as 

opposed to about one-third of ACOs without a hospital. ACOs with a hospital have twice as 

many fulltime-equivalent primary care clinicians and more than three times as many 

specialty physicians compared to those ACOs without hospitals. ACOs that engage hospitals 

offer more extensive services than those without a hospital. For example, two-thirds of 

ACOs with a hospital offer any post-acute care, whereas only 10% of ACOs without a 

hospital provide these services.

Though ACOs that include hospitals offer more comprehensive services, ACOs do not report 

differences in ability to manage hospital-related aspects of patient care depending on 

whether or not they are affiliated with a hospital (Exhibit 4). About half of ACOs report 

having a fully developed program to assess readmissions, while three quarters report actively 

working on improving the efficiency of hospital use. Only a quarter report all or nearly all 

processes in place to assure smooth transitions across settings of care, an area where hospital 

engagement may be especially important.

Qualitative Results

In qualitative analysis we found that ACO formation and participation is largely influenced 

by previous relationships between primary care practices and hospitals. Three-quarters of 

ACOs with hospitals expressed having a relationship between primary care and the hospital 

prior to ACO formation, including a formal contractual relationship, informal connections, 

or both. There were two types of pre-existing formal contractual relationships. The first was 

physicians and hospitals previously participating together in risk-based contracts. In one 

case, a previously unaffiliated hospital and physician practice participated together in a 

capitated Medicaid contract (with a third party administrator) prior to both participating in 

the ACO. The second type of formal relationship was ownership relationships. We observed 

two types of ownership relationships: (1) physician practices owned by hospitals or health 

systems, and (2) physician practices and hospitals as members of physician hospital 

organizations. Most frequently among our interviewed ACOs, a set of unaffiliated practices 

joined with a set of previously affiliated hospitals and practices to pursue an ACO jointly.

ACOs also noted the importance of informal connections as precursors to ACO 

participation, such as pre-existing referral patterns and professional respect between primary 

care providers and hospital providers. Few ACOs without hospitals discussed their historic 

relationships with hospitals. Among those that did, most discussed negative former 

experiences with hospitals. Experiences such as a lack of success in previous payment 

reform efforts and mismanagement of outpatient practices by the hospital were noted as 

motivations to exclude hospitals from ACO formation.

Interviews and site visits provided evidence for three advantages of including a hospital in 

an ACO: start-up funding or capital for the ACO, more advanced patient data sharing, and 

engagement of providers across the care continuum. Among ACOs with hospitals, most 

reported that the hospital was an advantageous source of capital to the ACO (for example, to 

fund infrastructure work needed for quality reporting). One interviewee believed the 

hospital’s funds were essential to the ACO’s success because they could hire the necessary 
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additional care management staff; the interviewee speculated that ACOs lacking a hospital 

partner would be unable to hire those personnel. Leaders of ACOs without hospitals thought 

a hospital would be a useful source of capital. One ACO without a hospital believed having a 

hospital could have provided the capital to facilitate participation in the ACO program, but 

instead the ACO relied on capital from the Advance Payment Model (in which physician-

based and rural providers receive upfront and monthly advances on shared savings 

payments, which they can use to make investments in their care coordination infrastructure). 

Also, one ACO without a hospital noted that working with a hospital in some capacity was 

financially essential to taking on downside risk.

A second strategic advantage of hospital participation was patient data sharing between 

inpatient and outpatient settings, such as discharge summaries or alerts for an ACO patient 

admission or ED visit. Many of the ACOs including hospitals reported having systems or 

processes in place to share patient information between the hospital and providers outside of 

the hospital, though in some cases such exchange remains a challenge. About half of ACOs 

without hospitals mentioned difficulty getting timely information on ACO patients 

presenting at the hospital or ED, or details of these visits. None of the ACOs without 

hospitals mentioned that they have working systems in place to consistently receive patient 

information from hospitals.

A final strategic advantage to having a hospital in an ACO was the ability to engage care 

settings across the continuum to improve the capability of the ACO to control both quality 

and the total cost of care. Multiple ACOs discussed the participation of a hospital as an 

indication of the alignment of financial incentives across settings to improve coordination.

ACOs also expressed some difficulties about the involvement of hospitals and why the 

inclusion of a hospital may not be advantageous toward reducing spending. Some 

interviewees felt that hospitals could not fully commit to reducing spending because it 

would mean reductions in revenue on the inpatient or ED side. When speaking about the 

advantages of not having a hospital, one ACO noted that “in a way it’s cleaner, because 

we’re not part of a hospital, and so if hospital ED visits go down, and avoidable admissions 

go down, and high-cost imaging goes down, well, that’s just too bad.” This ACO felt that 

because they did not include a hospital, reductions in revenue due to shifts in utilization 

were not a problem– the ACO was better able to commit to accountable care because it did 

not have to worry about decreasing hospital revenue.

Discussion

Our research indicates the composition of ACOs depends in part on historic relationships, 

but ACOs are thinking strategically about the inclusion of hospitals. More than half of ACOs 

include a hospital, but the proportion of hospitals participating in an ACO is quite small 

(20% of all hospitals, with only 10% participating in a Medicare ACO program). Interviews 

and site visits provided evidence for advantages of including a hospital in an ACO: start-up 

funding or capital for the ACO, more advanced data sharing, and engagement of providers 

across the care continuum. Despite the theoretical advantages to hospital inclusion discussed 

in qualitative interviews, our research indicates that ACOs including hospitals do not report 
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significant differences in their capabilities than their counterparts without hospitals. Large, 

non-profit, high-acuity hospitals in urban areas are more likely to be participating in ACOs.

Of the triple aim goals inherent to ACOS,(24) ability to control spending may provide the 

strongest business case for including hospitals in ACOs. ACOs noted the importance of the 

capital that hospitals can provide, but also considered the difficulties of competing goals. 

Two approaches regarding hospital care are likely to be taken by ACOs to achieve reductions 

in hospital spending. The first is to make inpatient care more efficient, using fewer services 

while the patient is hospitalized. This strategy requires engaging hospitals. A second 

approach to reducing hospital spending is encouraging patients to receive care in the 

appropriate location. This approach is likely to involve keeping patients out of the hospital 

and the ED through improved and increased access to outpatient care. This strategy is likely 

to dominate as even a minimally intensive hospital stay is still very expensive, and engaging 

hospitals is not necessary in this approach. In addition, high-occupancy hospitals may be 

able to use available beds for higher-margin patients. A third approach is to carefully 

manage the transition out of the hospital in order to minimize use of post-hospital care and 

reduce readmissions. Engaging hospitals more easily facilitates this strategy.

There may be implications for the large number of hospitals not participating in the ACO 

model. Hospitals may not be interested in joining ACOs either because they fear potential 

losses in revenue or do not want to make the necessary upfront investments.(25) In addition, 

in some cases not all patients or physicians who admit patients to the hospital are part of the 

ACO, forcing the hospital to straddle different payment schemes and approaches. Hospitals 

participating in ACOs may forge a new path for their business and may excel on measurable 

quality through stronger partnerships with outpatient care, impacting the relative 

performance of non-participating hospitals scores on hospital report cards.(26) Critical 

access hospitals have previously been shown to be lagging in terms of quality,(27) and 

participation of large, well-funded hospitals in ACOs as sources of financing may exacerbate 

differences in quality performance. It could also be that non-participating hospitals are 

merely biding their time to adapt to these new payment approaches and think they can 

maximize revenue more effectively by waiting to join ACOs.

We do not know yet whether inclusion of a hospital in an ACO is necessary to achieve 

successful quality or cost performance. Our qualitative interviews indicate that some ACOs 

have decided that the costs of hospital inclusion outweigh the benefits. In early results from 

the Medicare programs, Pioneers (86% of whom have a hospital participating) were able to 

save money by limiting both inpatient and outpatient care (although spending on outpatient 

care in office settings differentially increased while spending on hospital outpatient care was 

differentially lower).(28, 29) These results, in combination with the results showing equal 

capabilities from the National Survey of Accountable Care Organizations, demonstrate the 

feasibility for achieving savings regardless of hospital inclusion. Coordination across 

organizations and settings is notoriously difficult (30–33)and may take more time to be 

realized. Future research should examine the role of hospital inclusion and the extent of 

hospital engagement in performance of ACOs on cost and quality metrics, while informing 

policy solutions to further engage hospitals excluded from the current set of reforms.(34)

Colla et al. Page 8

Health Aff (Millwood). Author manuscript; available in PMC 2016 April 20.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Policymakers have the ability to change some of the perceived disadvantages to forming an 

ACO without a hospital by providing access to capital and support for implementing health 

information exchange systems so that these groups might more easily obtain such data as 

Admit-Discharge-Transfer notifications. The Advance Payment Model and the ACO 

Investment Model (a Medicare program of pre-paid shared savings to use as start-up 

funding) were created to attract providers that might be otherwise unable to participate in the 

ACO model due to financial constraints; this may be one reason we observe a greater 

proportion of ACOs without hospitals with a Medicare contract. If ACOs are able to achieve 

success across quality and cost goals, it will be important to assure broader and more 

consistent participation of different types of providers in the model.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Exhibit 2. Predicted Probability of a Hospital Joining an Accountable Care Organization, by Key 
Characteristics
The Leavitt Partners ACO Database, Medicare Cost Report data, American Hospital 

Association Annual Survey Database (2012), The Medicare Provider and Analysis Review 

(MedPAR) File (2011 and 2012), 2010 American Community Survey, Provider of Services 

(POS) Extract (2012), and The Centers for Medicare and Medicaid Innovation’s 2014 

Bundled Payments for Care Improvement Extract.

Notes: Predicted probabilities calculated from a multivariate regression where the dependent 

variable is participation in an ACO contract by the hospital and independent variables are as 
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shown (N=5,110). Covariates in the model were held at their means. The 10th and 90th 

percentiles were determined across the distribution of hospitals. Error bars represent 95% 

confidence intervals around the estimates.
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Exhibit 4. Accountable Care Organization Programs in Place to Improving Hospital Use, by 
Hospital Inclusion in ACO, National Survey of Accountable Care Organizations, Waves 1 and 2 
(N=269)
National Survey of Accountable Care Organizations, Waves 1 and 2.

Notes: ED is Emergency department. ACS is Ambulatory care sensitive, or potentially 

preventable hospitalizations. Twenty-three organizations did not complete the question on 

hospital inclusion, and were thus excluded from the analysis, resulting in 246 ACOs 

available for analyses based on NSACO data. Figures reported are unadjusted proportions of 

ACOs reporting the capability with two-sided bivariate mean comparison tests used to create 

confidence intervals. Error bars represent 95% confidence intervals around the estimates.
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Exhibit 3
Accountable Care Organization Characteristics with and without a Participating Hospital

National Survey of Accountable Care Organizations, Waves 1 and 2.

Of ACOs with a Hospital N=155 
(63%)

Of ACOs without a Hospital N=91 
(37%)

Medicare ACO contract (Pioneer or MSSP) 54.84% 86.81%

Private ACO contract 65.77% 38.37%

Medicaid ACO contract 38.06% 15.38%

Multipayer 52.26% 35.16%

Upside risk in year 1 of any ACO contract 62.07% 84.27%

Upside and downside risk in year 1 of any ACO contract 37.93% 15.73%

Competition for patients in market 74.65% 47.62%

FTE primary care clinicians in ACO (mean) 203 100

FTE specialty clinicians in ACO (mean) 308 97

Offer any post-acute care services within ACO 67.10% 9.89%

Offer behavioral health services within ACO 52.32% 20.93%

Offer emergency care within the ACO 79.74% 9.20%

Offer routine specialty care with the ACO 69.74% 44.32%

Offer palliative/hospice care within the ACO 59.06% 10.47%

Offer outpatient pharmacy services within the ACO 36.30% 10.23%

Notes: MSSP is Medicare Shared Savings Program. ACO contracts hold the organization financially accountable for quality and total cost of care, 
and can include only upside risk (bonuses for good performance) or both downside and upside risk (bonuses for good performance, penalties for 
poor performance). Competition for patients in market is self-reported intensity of competition (competitive or very competitive). Offering of health 
care services, including post-acute care, behavioral health care, emergency care, specialty care, palliative/hospice care and outpatient pharmacy 
services, indicates that the ACO includes providers that offer these services. All differences between hospitals participating or not participating in 
an ACO are significant at p<0.001 except for multipayer and competition for patients in a market, which are p<0.05. Twenty-three organizations 
did not complete the question on hospital inclusion, and were thus excluded from the analysis, resulting in 246 ACOs available for analyses based 
on NSACO data.
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