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Abstract  
 

 Medicare Accountable Care Organizations (ACOs) are rapidly forming across the 

United States as the Center for Medicare and Medicaid Services (CMS) seeks to reduce 

Medicare costs and improve quality of care. Because Medicare ACOs are in the early 

stages of adoption, there is very little empirical analysis as to who is participating in these 

ACOs and what the common characteristics are among these providers. My study will 

add to this early empirical literature by examining the factors that influence a hospital to 

lead, affiliate with, or not participate in an ACO. I found that increases in size, access to 

capital, close relationships with physicians, and advanced IT and administrative 

capabilities have a positive, significant effect on predicting hospital participation in 

ACOs. These results were more significant for predicting if a hospital will lead an ACO, 

rather than not participate, than for predicting affiliation. The factors that significantly 

predicted ACO participation did not explain the decision of a hospital to affiliate with an 

ACO rather than lead it. The results: (i) confirm theoretical literature that suggests large, 

integrated hospitals will participate in ACOs and (ii) suggest that future research address 

what unique variables explain a hospital’s decision to affiliate with or lead an ACO.  
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Introduction to Accountable Care 

 

On March 23, 2010 the Patient Protection and Affordable Care Act (ACA) was 

enacted and included a number of provisions designed to, among other things, improve 

the quality of Medicare services and support innovation and the establishment of new 

payment models.1  One of the key components of the Medicare delivery system reform 

was the development of Accountable Care Organizations (ACO) which was hoped to 

achieve the “three-part aim” of (i) better health for individuals; (ii) better health for 

populations; and (iii) lower growth in Medicare expenditures.2  As required under the 

ACA, the Centers for Medicare and Medicaid Services (CMS) published its Final Rule 

for ACOs under the Medicare Shared Savings Program on November 2, 2011 which 

established the Medicare ACO program.3 

Health care reform in the United States, primarily through the ACA, has arisen 

due to concerns of excessive medical costs and insufficient quality of care. The alignment 

of incentives for the two most prominent payment models, fee-for-service reimbursement 

(FFS) and capitation, make it difficult for providers to decrease costs or improve quality 

without sacrificing the other.  Under a FFS payment model providers are reimbursed for 

each test and procedure performed. Consequently, providers are incentivized, on the 

margin, to provide more and potentially unnecessary care which will result in higher 

compensation to them.   The FFS payment model may result in higher medical costs and 

overutilization.  Under a capitation payment model providers are paid a flat-fee for each 

individual they care for.  Consequently, providers are incentivized, on the margin, to 

under-provide or potentially withhold care which will result in higher compensation to 

them.  This capitation payment model may result in a lower quality of care.  The ACA 

seeks to address these issues, in part through an attempt to realign the incentives of 

providers in such a way that they both reduce cost and improve quality.  

 ACOs are one of several “value-based purchasing” initiatives contained in the 

ACA.  According to CMS, “value-based purchasing is a concept that links payment 

                                                
1 Department of Health and Human Services, "Medicare Program; Medicare Shared Savings Program: Accountable Care 
Organizations: Final Rule" (“ACO Final Rule”) p.67803 
2 Id. at 67803 
3 Id. at 67803 
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directly to the quality of care provided and is a strategy that can help transform the 

current payment system by rewarding providers for delivering high quality, efficient 

clinical care.”4 By creating these programs, the ACA hopes to re-align provider 

incentives towards reducing unnecessary costs, increasing coordination of care across the 

entire spectrum of services, and increasing overall quality of care by shifting financial 

risk from payers to providers.  

CMS defines ACOs as, “groups of doctors, hospitals, and other health care 

providers, who come together voluntarily to give coordinated high quality care to their 

Medicare patients.”5 In return for assuming “collective responsibility for the care 

delivered to a defined Medicare population,” qualified providers are eligible to earn a 

financial reward.6 In the case of Medicare ACOs, providers are eligible to share in the 

savings they produce with CMS, as long as they both reduce costs below a specified 

benchmark level and meet all specified quality metrics. Savings is defined as the 

difference between the actual cost of care and the benchmark cost. Although commercial 

ACOs existed before the ACA and continue to grow in number, this study will focus 

primarily on Medicare ACOs. This is because the quality metrics, risk assumed by 

providers, and length of contracts can vary among different payers in commercial ACOs.7   

 The ACA established two Medicare ACO programs that vary in the level of risk 

assumed by providers. The first and most common program is the Medicare Shared 

Savings Program (MSSP). For the MSSP, qualified organizations of providers agree to a 

three year contract in which they care for a prospectively defined Medicare population 

(minimum 5,000), continue to receive FFS Medicare payments, and are eligible to share 

in the savings they produce if specified savings and quality benchmarks are met.8 There 

are two tracks of the MSSP from which organizations can choose. Track 1, which limits 

downside risk of participating organizations, allows qualifying ACOs to share in up to 

50% of savings.9 Track 2, which introduces downside risk of incurring costs when above 

the specified benchmark level, allows participating ACOs to share in up to 60% of both 

                                                
4 ACO Final Rule at 67803. 
5 Centers for Medicare & Medicaid Services, “Accountable Care Organizations (ACO)” 
6 Epstein, et al., “Analysis Of Early Accountable Care Organizations Defines Patient, Structural, Cost, And Quality-Of-Care 
Characteristics”, p. 95 
7 Molly Gamble and Heather Punke, "ACO Manifesto: 50 Things to Know About Accountable Care Organizations" 
8 Id. 
9 American Academy of Actuaries, "Fact Sheet: Medicare Shared Savings Program and the Pioneer ACO Program"  
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savings and losses.10 After the initial three year agreement period all ACOs will operate 

under the at-risk Track 2 model.11 

The second program, the Pioneer ACO Model, involves organizations taking on a 

higher level of risk for the prospect of a bigger share in the savings they produce. The 

Pioneer ACO Model was designed specifically for high-performing health systems with 

extensive experience with capitation or population-based systems.12 Along with higher 

downside risk, this program differs from the MSSP as participating organizations must 

serve at least 15,000 Medicare beneficiaries, organizations are eligible to make a 

transition away from fee-for-service payment to population-based payment and full risk 

arrangements after year two, and organizations can choose to extend their contract 

through optional years four and five.13 The Pioneer ACO Model is far less prevalent than 

the MSSP, as only 32 organizations have been selected by the CMS to participate in the 

program and nine have since left the program.14  

 The ultimate goals of both Medicare ACO programs are to improve quality of 

care, improve population health, and reduce unnecessary cost by tying financial interest 

with cost and quality outcomes.15 With financial incentives aligned with savings, care 

coordination is essential to avoiding unnecessary cost and overutilization by helping to 

prevent duplication of services and to avoid preventable ER visits, hospital admissions 

and readmissions, and specialty care utilization and costs.16 By requiring organizations to 

meet all quality benchmarks in order to share in savings, ACOs align provider incentives 

towards improving measured metrics of quality. The quality metrics include 33 

quantifiable measures that assess: patient/caregiver experience, care coordination/patient 

safety, preventative health, and management of at at-risk populations.17 

 ACOs can take different forms and include different provider groups including, 

among others: (i) ACO professionals (physicians primarily) in group practice 

arrangements; (ii) networks of individual practices of ACO professionals; (iii) 

partnerships or joint venture arrangements between hospitals and ACO professionals and 

                                                
10 Id. 
11 ACO Final Rule at.67985. 
12 Jenny Gold, "FAQ On ACOs: Accountable Care Organizations, Explained” 
13 Centers for Medicare & Medicaid Services, “Pioneer ACO Model” 
14 Molly Gamble and Heather Punke, "ACO Manifesto: 50 Things to Know About Accountable Care Organizations" 
15 Elliott Fisher and Stephen Shortell, "Accountable Care Organizations: Accountable for What, to Whom, and How" p.1715 
16 Gregory Burke, "Moving Toward Accountable Care in New York” 
17 Centers for Medicare & Medicaid Services, "Quality Measures and Performance Standards" 
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(iv) hospitals employing ACO professionals.18 There are specific criteria organizations 

must meet before they can be approved by the CMS as a Medicare ACO. Among other 

requirements they must (i) be a legal entity; (ii) have shared governance; (iii) have 

adequate legal, management and executive authority to enforce all ACO requirements; 

and (iv) have ACO professionals covering at least 5,000 assigned Medicare 

beneficiaries.19  

A robust network of primary care physicians (PCPs) is crucial to meeting the 

minimum number of Medicare beneficiaries and controlling utilization. PCPs are 

important stakeholders in ACOs because they control utilization by functioning as 

“gatekeepers” for Medicare patients, directing as much as 90% of total health spending.20 

Having proper infrastructure in place is important to the approval of an ACO due to the 

necessity of clinical integration for efficient data sharing and coordination of care.21 

Updated information systems and a dedicated administrative staff for managing care are 

central to efficiently coordinate care for patients across sites and services and to 

accurately measure metrics of quality, utilization, and risk-adjustment.22 

 Although providers can initially avoid downside risk in the MSSP, there are risks 

involved in establishing an ACO. First, there can be large investments involved in 

acquiring the information systems and staffing necessary to track, measure, report on, and 

manage care. Also, new infrastructure costs emerge as providers change the way they 

approach provision of care: before hospitals addressed the clinical needs of individuals 

who used health services and now they will be addressing the overall health needs of a 

defined population.23  An example of new costs incurred could be increased spending on 

preventive health care. Even with these investments, there is no guarantee of meeting all 

quality metrics and achieving savings. In January 2014, CMS announced that, “31 (of 

114) ACOs that started in the MSSP in April or July 2012 generated shared savings or 

losses during their first 12 months of participation.”24  

 

                                                
18 ACO Final Rule at 67975. 
19 ACO Final Rule at 67976 - 67977. 
20 John M. Eisenberg, "Physician Utilization the State of Research about Physicians' Practice Patterns" p.1016 
21 Elliott Fisher and Stephen Shortell, et al., "A Framework For Evaluating The Formation, Implementation, And Performance Of 
Accountable Care Organizations", p.2370 
22 Gregory Burke, "Moving Toward Accountable Care in New York” 
23 Id. 
24 Centers for Medicare & Medicaid Services, "Performance Year 1 Interim Results for ACOs That Started in April and July 2012" 
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Who is Leading? 
 

As noted above, ACOs can take on various structures, from large hospital systems 

employing physicians to an entity comprised of small, independent physician practices. 

As of January 2014, there are 367 CMS approved Medicare ACOs including both MSSP 

and Pioneer ACO models. Data gathered by Leavitt Partners on all 367 Medicare ACOs 

reveals that 248 ACOs are physician-led and 119 ACOs are hospital-led.25 In addition, of 

the 248 physician-led ACOs, less than one-fifth are affiliated with a hospital. 

Figure A 

Number of ACOs 367 

Number of hospital-led ACOs 119 

Number of physician-led ACOs 248 

Number of physician-led ACOs w/Affiliated Hospitals 44 
                Data from Leavitt Partners 

 So why do we see so many physician-led ACOs? First, physician groups have 

direct access to a large base of primary care physicians. Also, by combining with other 

physician groups and independent practices, physicians leading ACOs can gain more 

leverage when negotiating with commercial payers, provided they are sufficiently 

clinically integrated and satisfy other requirements.26 This increase in market power also 

improves the viability of independent practices in the face of increased vertical 

integration by hospitals.  

 Alternatively, hospitals need to employ physicians if they want to lead or become 

an ACO and studies show that hospital acquisition of medical groups has grown 139% 

from 2010 to 2011 and more than half of practicing U.S. physicians are now employed by 

hospitals or integrated delivery systems.27 By forming ACOs, independent physicians can 

maintain their autonomy and avoid becoming hospital employees. Finally, although 

hospital systems generally have more access to capital necessary to invest in ACO-

specific technology, physician groups with less access to capital can receive financial 

assistance from CMS in order to participate in the Shared Savings Program. The 

                                                
25 Leadership was determined by whether the leader of the ACO owned a hospital, so a hospital-led ACO could potentially be a 
hospital-physician partnership 
26 Federal Trade Commission, “"Federal Trade Commission, Department of Justice Issue Final Statement of Antitrust Policy 
Enforcement Regarding Accountable Care Organizations” 
27 See Irving Levin Associates, Inc. “The 2013 Health Care Services Acquisition Report, 19th Edition” and Robert Kocher and Nikhil 
R. Sahni, “Hospitals' Race to Employ Physicians — The Logic behind a Money-Losing Proposition” 
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Medicare Advanced Payment Model allows selected participants to receive up-front and 

monthly payments, repaid from future shared savings earned, to offset fixed and variable 

start-up costs associated with care coordination infrastructure.28  

Ownership of ACOs is important because the Property Rights Theory of the Firm 

(PRT) tells us that the owner, whether physician-led, hospital-led, or a hybrid 

arrangement, controls bottom-line decision making.29 Because physicians and hospitals 

take different approaches towards achieving savings, this bottom-line decision-making is 

significant in how ACOs determine best practice standards of care to achieve both quality 

and savings. Physician-led ACOs, with administrators working on the “front lines” of 

health care, can achieve savings through preventative and coordinated care that keeps 

patients healthy and out of the hospital. Also, physician-led ACOs will try and manage 

patient care in outpatient settings, as opposed to referring patients to relatively more 

expensive hospitals.30 This can generate additional savings in which they will share. 

Hospital-led ACOs, on the other hand, achieve savings by more efficiently managing 

patients admitted to the hospital through improved care coordination.  

 

Economic Analysis of Hospital Participation 
 

Because this thesis will primarily focus on a hospital’s decision to lead, affiliate with, 

or not participate in ACOs, this section will focus on why hospitals participate in ACOs, 

what characteristics make hospitals likely to succeed in accountable care, and challenges 

faced by hospitals that may discourage participation in ACOs. This discussion will 

inform variable selection in the upcoming data analysis. For purposes of this thesis, (i) a 

hospital will be deemed to “lead” an ACO if the hospital or its parent or affiliate owns the 

ACO or is a part of a partnership or joint venture which owns the ACO and (ii) a hospital 

will be deemed to “affiliate” with an ACO if it is merely a contract participating provider 

to the ACO and does not participate financially or in governance. 

There are a variety of benefits for hospitals who lead Medicare ACOs. Already high-

performing hospitals, with employed PCPs and the requisite number of Medicare 

beneficiaries, can pocket more of their expected savings by participating in ACOs. Also, 

                                                
28 Centers for Medicare & Medicaid Services, "Advance Payment ACO Model" 
29  Paul Milgrom and John Roberts, “Economics, Organization, and Management” 
30 David Muhlestein, “Continued Growth Of Public And Private Accountable Care Organizations” 
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hospitals that participate in ACOs after vertically integrating with physicians benefit from 

increased market power and the ability to shift towards managed care with less downside 

risk. By buying or aligning with physician practices, hospitals can “amass control over a 

larger bundle of services” and “deprive their rivals of a source of or destination for 

referrals”. 31 This increases a hospital’s market power and leverage when bargaining with 

insurers. Market power for hospitals is not only improved from the addition of physicians 

and lives, but also from eliminating physician practices as potential competitors that 

could have aggregated into larger integrated groups.32 Also, small errors in coordination 

can be costly when managing at-risk populations with complex conditions, one of the 

primary quality benchmarks of ACOs. It can be very appealing to limit downside risk 

when incurring costs associated with developing the correct infrastructure and 

governance systems to effectively transition towards managed care.  

There are a variety of characteristics that make it more likely that a hospital leading 

an ACO will have success in meeting the quality and savings benchmarks. First, a 

hospital having a robust network of PCPs is important for meeting the minimum number 

of Medicare beneficiaries and controlling spending through referrals. PCPs can be 

employed by the hospital or in independent practices with strong relationships with the 

hospital.  Ownership of, or access to capital necessary to invest in, information systems 

and a dedicated administrative staff for managing care is imperative to efficiently 

coordinate care for patients across sites and services and to accurately measure metrics of 

quality, utilization, and risk-adjustment.33 Also, previous experience with accountable 

care initiatives or payment models tied to population health would make a hospital more 

likely to avoid transition costs associated with developing new structures and processes 

for governing and decision-making.34 A larger hospital, or a hospital associated with a 

hospital system, may have advantages in accessing capital, administrative capability, and 

scale that improve the ability to coordinate care across a broad spectrum of sites and 

services and track various cost and quality metrics. Scale is also beneficial for hospitals 

                                                
31 Laurence C. Baker, et al., “Vertical Integration: Hospital Ownership Of Physician Practices Is Associated With Higher Prices And 
Spending” p.756 
32 Robert Kocher and Nikhil R. Sahni, “Hospitals' Race to Employ Physicians — The Logic behind a Money-Losing Proposition” 
33 Gregory Burke, "Moving Toward Accountable Care in New York” 
34 Id. 
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as they are able to diversify risk over larger patient populations.35 Finally, because cost 

benchmarks are determined by historical data, a hospital with historically high costs and 

generally inefficient care may be more likely to achieve savings than a hospital near its 

maximum efficiency. 

While there are benefits for hospitals participating in ACOs, there are also risks and 

challenges involved that may incentivize a hospital to not participate. Although hospitals 

may make large investments in ACO-specific technology and infrastructure, there is no 

guarantee that they will achieve shared savings. One challenge to hospitals’ achieving 

shared savings is competing payment incentives. Because hospitals participating in ACOs 

continue to receive Medicare FFS payments, they have competing incentives as to 

reducing the number of hospital admissions, ER visits and diagnostic tests administered. 

On one hand, payment tied to cost savings and quality metrics, in the form of shared 

savings, encourages elimination of preventable hospital admissions, utilization, and ER 

visits. There is no guarantee of earning shared savings, however, and hospitals in the 

MSSP are guaranteed to be reimbursed for expensive procedures and preventable medical 

costs through the FFS model. Competing financial incentives for delivering care, 

necessitating a sacrifice of near-term revenue for long-term savings, limits a hospital’s 

ability to fully commit to accountable care initiatives.36 

Other risks for hospitals participating in ACOs involve potential selection bias and 

antitrust risk from the acquisition of physician practices. For many independent physician 

practices and physician groups, acquisition of their practices by hospitals represents a 

loss of medical autonomy, as physicians become employees of a hospital. Consequently, 

physicians are wary of partnering with hospitals if they can achieve savings alone.37 The 

data supports this assertion as only ~18% of physician-led ACOs have affiliated 

hospitals. In addition, one study has found that physician productivity declined by 15% to 

20% after hospital acquisition.38 The combination of physician wariness of partnering 

with hospitals and a decline in productivity after hospital acquisition of practices suggests 

potential adverse selection problems when hospitals acquire physician practices. 

                                                
35 Julie Steenhuysen, "Health Reform's Grand Experiment: Will It Play in Peoria?" 
36 Robert Kocher and Nikhil R. Sahni, “Physicians versus Hospitals as Leaders of Accountable Care Organizations”, p.2580 
37 Jeff Goldsmith, "The Accountable Care Organization: Not Ready For Prime Time" 
38 David Dranove, "Viewing Health Care Consolidation through the Lens of the Economics of Strategy" 
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There are also antitrust risks related to physician-hospital consolidation. Although 

physician-hospital consolidation can theoretically improve quality and efficiency of care 

through leveraging economies of scope and scale, coordination in the vertical chain, and 

promotion of relationship-specific investments, it can also increase health costs and limit 

patient choice as the consolidated party increases its leverage with insurers.39 In addition, 

there is no statistically significant finding that supports the assertion that physician-

hospital consolidation leads to improved quality or reduced costs.40 In January 2014, 

antitrust concerns became reality for the first time, as a U.S. District Court in Idaho ruled 

in favor of the FTC and ordered Boise, Idaho-based St. Luke's Health System to unwind 

its acquisition of a large physician practice due to overriding anti-competitive concerns of 

increasing prices.41 The court noted that there was no empirical evidence to support the 

theory that the hospital needed to increase the number of its employed physicians to 

manage the transition to integrated care and risk-based contracting.    

Literature Review 
 
 Because ACO formation is still in its nascent stages, there has been limited 

empirical research into who is forming ACOs and understanding the factors that may 

promote or hinder the formation of ACOs.  

Leavitt Partners, a health care consulting firm, takes a very active interest in tracking 

and gathering data on newly forming ACOs. They release a variety of publications 

analyzing ACOs, including an annual analysis of patterns in ACO growth and 

dispersion.42  

In “Accountable Care Organization Formation Is Associated With Integrated Systems 

But Not High Medical Spending,” Auerbach et al. empirically analyzed what regional 

factors are predictive of Medicare ACO formation. Regional factors found to be 

associated with ACO formation included: greater proportion of hospital revenue from 

                                                
39 David Dranove, "Viewing Health Care Consolidation through the Lens of the Economics of Strategy" 
40 Id. 
41 Federal Trade Commission and State of Idaho v. St. Luke’s Health System, Ltd. and Saltzer Medical Group, P.A.,  
42 Leavitt Partners’ ACO Publications can be found: http://leavittpartners.com/aco-publications/  
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capitation or risk-sharing contracts, greater proportion of PCPs practicing in groups of ten 

or more, and greater proportion of hospitals affiliated with a system.43  

In “Analysis of Early Accountable Care Organizations Defines Patient, Structural, 

Cost and Quality-Of-Care Characteristics,” Epstein et al. present data on “structural and 

market characteristics of early Medicare ACOs and compare ACOs’ patient populations, 

costs and quality with those of their non-ACO counterparts.”44 One section of their 

analysis focuses on characterizing hospitals participating and not participating in ACOs. 

For their analysis, the authors compare ACO and non-participating hospitals by bed size, 

regional location, profit status, teaching status, and performance on various quality 

metrics. They find that hospitals participating in ACOs are more likely to be large, 

teaching and not-for-profit with no significant difference in quality performance.45 

My thesis will add to this early literature as an empirical analysis that delves into 

understanding the factors that impact an individual hospital’s decision to participate in an 

ACO. While Epstein et al. characterize hospitals participating and not participating in 

ACOs, I hope to further that analysis through an economic analysis of factors that 

influence a hospital’s decision to lead an ACO, affiliate with an ACO, or not participate 

altogether.  

Data  
 

This analysis will focus on Medicare ACOs due to limitations in the public 

availability of data on commercial ACOs and the variability in quality metrics, risk 

assumed by providers, and length of contracts set by insurers. Also, this study focuses 

only on hospitals participating in ACOs due to the wide variability and difficulty in 

acquiring comprehensive data for independent physician practices and physician groups 

participating in ACOs. 

 I obtained data on Medicare ACOs from Leavitt Partners. For each MSSP and 

Pioneer ACO approved as of January 2014, I was provided with a list of hospitals owned 

and affiliated with each ACO. Every hospital is identified by its Medicare-enrolled tax ID 
                                                
43 Auerbach et al., “"Accountable Care Organization Formation Is Associated With Integrated Systems But Not High Medical 
Spending, p. 1781 
44 Epstein, et al., “Analysis Of Early Accountable Care Organizations Defines Patient, Structural, Cost, And Quality-Of-Care 
Characteristics” p.95 
45 Id. at 95 
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number. An affiliated hospital was defined as: when there is no common ownership, but 

the ACO does have an operational agreement with the hospital. 148 hospitals in the data 

were identified as affiliated with an ACO. An owned hospital was defined as a hospital 

that is owned by an entity leading the ACO. 479 hospitals in the data were identified as 

an owned hospital. 14 hospitals were both owned by an ACO and affiliated with an ACO. 

For the duration of this paper, those 14 hospitals will be considered “owned hospitals” 

because I consider the decision to own as more significant than affiliation due to the 

additional risk assumed through ownership.  

Leavitt Partners’ description of affiliated hospitals falls into my previous 

definition of a hospital “affiliating” with an ACO and the description of owned hospitals 

falls into my previous definition of a hospital “leading” an ACO.  

Figure B 

Number of Hospitals Participating in ACOs 613 

Number of ACO-Owned Hospitals 479 

Number of ACO-Affiliated Hospitals 148 

Number of Hospitals Both Affiliated With and Owned by an ACO 14 
                Data from Leavitt Partners 

 I used hospital-level data from the 2008 American Hospital Association Annual 

Survey (AHA Survey), which compiles data on over 6,000 hospitals across the United 

States and its territories. Among over 1,000 unique variables, the AHA Survey includes 

measures of hospital demographics, organizational structure, utilization, physician 

arrangements, and managed care relationships. 

 Not all hospitals were included in this analysis. Hospitals with no Medicare 

number were omitted due to ineligibility for participation in ACOs. Due to differing 

incentives between general and specialty hospitals and the importance of primary care in 

ACOs, hospitals were omitted if their primary type of service provided was not “general 

medical and surgical.”46 Differing incentives also led to the omission of federal hospitals 

(armed forces, veterans, public health service). Finally, although there is evidence of 

ACO formation in Puerto Rico, hospitals not in the fifty states of the United States were 

omitted due to lack of variation in the data (none were flagged as ACO participants). 

                                                
46 CMS defines a “specialty hospital” as hospitals that are primarily or exclusively engaged in cardiac, orthopedic or general surgical 
care. 
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Some ACO data was lost due to time mismatch between the Leavitt Partners (2014) and 

AHA Survey (2008) data. Ultimately, the dataset for analysis included 4,528 hospitals, of 

which: 3,964 chose not to participate in an ACO, 122 chose to solely affiliate with an 

ACO, and 442 chose ownership of an ACO. 

Variables for Regression Analysis 
 

Dependent Variable 

Choice: identifies whether the hospital chose to lead, affiliate, or not participate in a 

Medicare ACO. It is a categorical variable where the values are considered “unordered.” 

 Choice = {0,2}, where 

  0 = Not Participate 

  1 = Affiliate only 

  2 = Lead (or lead and affiliate) 

 

Independent Variables 

HospSysMemb: identifies whether the hospital is a member of a system. System 

membership is associated with increased access to capital.47  

 HospSysMemb = {0,1}, where 0 = Not a member, 1 = Member 

 

TotStaffBeds: discrete variable that measures total facility beds set up and staffed at the 

hospital.  It is used as measure for a hospital’s size, which is positively correlated with 

patient population, revenues, and costs. 

 TotStaffBeds = {6, 2204} with µ = 166.8 and σ = 187.533 

 

JointPhys: identifies whether the hospital participates in any joint venture arrangements 

with physicians or physician groups. It is used as a measure for a hospital’s relationship 

with physicians. 

 JointPhys = {0,1}, where 0 = No, 1 = Yes 

 

                                                
47 Kristin Madison, "Multihospital System Membership and Patient Treatments, Expenditures, and Outcomes", p.750 
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CapPct: continuous variable that measures the % of the hospital's net patient revenue 

that is paid on a capitated basis. It is used as a measure for a hospital’s experience with 

capitated payment models. 

 CapPct = {0, 100} with µ = .78 and σ = 5.26 

 

EMR: identifies whether the hospital has electronic medical records. It is used as a 

measure of IT and administrative capability. 

 EMR = {0,1}, where 0 = No, 1 = Yes 

 

InfoShar: identifies whether the hospital works with other providers to collect, track and 

communicate clinical and health information across cooperating organizations. It is used 

a measure of the hospital’s previous experience and willingness to engage in information 

sharing and coordination. 

 InfoShar = {0,1}, where 0 = No, 1 = Yes 

 

NotforProfit: identifies whether the hospital’s status is not-for-profit. Epstein, et al. 

found that hospitals participating in ACO were more likely than those not-participating to 

be not-for-profit.48  The authors were unsure of the reason and opined that the result may 

be due to other types of hospitals being more cautious or it may be related to the CMS 

selection process. 

 NotforProfit  = {0,1}, where 0 = No, 1 = Yes 

 

TeachingStatus: identifies whether the hospital is a teaching hospital. Epstein, et al. 

found that hospitals participating in ACOs were more likely than non-participants to be 

teaching hospitals.49 This was a surprising result as teaching hospitals have unique 

challenges in creating appropriate governance and decision making mechanisms due to 

the delicate balance between focusing on the bottom-line and teaching students in an 

academic environment.50  

 TeachingStatus = {0,1}, where 0 = No, 1 = Yes  
                                                
48 Epstein, et al., “Analysis Of Early Accountable Care Organizations Defines Patient, Structural, Cost, And Quality-Of-Care 
Characteristics” p.100 
49 Id. At 100 
50 John A. Kastor, "Accountable Care Organizations at Academic Medical Centers", p.E11 
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Reg_*: regional dummy variables that identify each hospital by its region. Defined by the 

AHA, the regions are: New England, Mid Atlantic, South Atlantic, East North Central, 

East South Central, West North Central, West South Central, Mountain, and Pacific.51  

 Reg_* = {0,1}, where 0 = No, 1 = Yes 

 

The NotforProfit variable was included to control for differences in choice due to 

profit status. The TeachingStatus variable was included to control for differences in 

choice due to teaching status. The TotStaffBeds variable also controls for differences in 

hospital size. Finally, the regional dummy variables were included to control for 

differences in choice due to regional factors. 

 
                 Data from Leavitt Partners and American Hospital Association 
 

                                                
51 See Appendix A 

Figure C

Dependent Variable Number Percent Number Percent Number Percent Number Percent
Choice 122 2.7% 442 9.8% 564 12.5% 3964 87.5%
Independent Variables
HospSysMemb 81 66.4% 348 78.7% 429 76.1% 2011 50.7%
JointPhys 40 32.8% 166 37.6% 206 36.5% 797 20.1%
EMR 85 69.7% 317 71.7% 402 71.3% 2063 52.0%
InfoShar 94 77.0% 341 77.1% 435 77.1% 2537 64.0%
NotforProfit 95 77.9% 382 86.4% 477 84.6% 2233 56.3%
TeachingStatus 16 13.1% 62 14.0% 78 13.8% 193 4.9%

mean s.d. mean s.d. mean s.d. mean s.d.
TotStaffBeds 254 217.5 246 222.0 248 220.9 155 179.4
CapPct 0.46% 1.8 1.30% 4.8 1.10% 4.3 0.72% 5.4

Regional Compositon
New England 10 8.2% 49 11.1% 59 10.5% 124 3.1%
Mid Atlantic 16 13.1% 51 11.5% 67 11.9% 336 8.5%
South Atlantic 30 24.6% 33 7.5% 63 11.2% 603 15.2%
EN Central 14 11.5% 128 29.0% 142 25.2% 559 14.1%
ES Central 6 4.9% 9 2.0% 15 2.7% 384 9.7%
WN Central 6 4.9% 73 16.5% 79 14.0% 575 14.5%
WS Central 11 9.0% 27 6.1% 38 6.7% 615 15.5%
Mountain 15 12.3% 43 9.7% 58 10.3% 295 7.4%
Pacific 14 11.5% 29 6.6% 43 7.6% 473 11.9%

Affiliate Own In ACO Not in ACO
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Model 
 

 For regression analysis, I used a multinomial logistic regression to answer the 

question: what factors influence a hospital’s decision to lead, affiliate with, or not 

participate in a Medicare ACO.52  

Unlike logistic regression, which only allows a dependent variable with a binary 

response, I chose multinomial logistic regression because it allows me to predict the 

probability of a hospital choosing between more than two categories. In this case, the 

(unordered) dependent variable Choice has three options: not participate, affiliate with, or 

lead an ACO.  Multinomial logistic regression is also appealing because it does not force 

me to make any assumptions of normality, linearity, or homogeneity of variance for the 

independent variables.53 One assumption that must hold, however, is the independence of 

irrelevant alternatives (IIA). I performed a Hausman test which confirmed that my model 

specification met the IIA condition.  

In execution, with Choice = {0= Not Participate, 1 = Affiliate only, 2 = Lead}, we 

estimate the corresponding set of coefficients β(0), β(1), and β(2) that solve:54 

Pr(퐶ℎ표푖푐푒 = 0) = 	
푒 ( )

푒 ( ) + 푒 ( ) + 푒 ( ) 

Pr(퐶ℎ표푖푐푒 = 1) = 	
푒 ( )

푒 ( ) + 푒 ( ) + 푒 ( ) 

Pr(퐶ℎ표푖푐푒 = 2) = 	
푒 ( )

푒 ( ) + 푒 ( ) + 푒 ( ) 

 

Where Xβ(n)=(훽( ) + 훽( )퐻표푠푝푆푦푠푀푒푚푏 + 훽( )푇표푡푆푡푎푓푓퐵푒푑 +훽( )퐽표푖푛푡푃ℎ푦푠	 +	훽( )퐶푎푝푃푐푡 +

	훽( )퐸푀푅 + 	훽( )퐼푛푓표푆ℎ푎푟 + 	훽( )푁표푡푓표푟푃푟표푓푖푡 + 훽( )푇푒푎푐ℎ푖푛푔푆푡푎푡푢푠 + 	훽 ...
( )푅푒푔	_ ∗ )  

 

Because there are potentially multiple solutions, we must choose an arbitrary base 

outcome β(n)=0 in order to identify the model. Consequently, the remaining coefficients 

will measure change relative to the base outcome. When I choose Choice = 0 as the base 

outcome, we now solve with β(0)=0: 
                                                
52 From this point forward, discussion of ACOs will be related to Medicare ACOs unless explicitly stated otherwise 
53 A. James Schwab,  "Multinomial Logistic Regression: Basic Relationships" 
54  Stata 13 Base Reference Manual, “mlogit" 
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Pr(퐶ℎ표푖푐푒 = 0) = 	
1

1 + 푒 ( ) + 푒 ( ) 

Pr(퐶ℎ표푖푐푒 = 1) = 	
푒 ( )

1 + 푒 ( ) + 푒 ( ) 

Pr(퐶ℎ표푖푐푒 = 2) = 	
푒 ( )

1 + 푒 ( ) + 푒 ( ) 

 

This implies that the relative probability of affiliating to not participating is:  

Pr(퐶ℎ표푖푐푒 = 1)
Pr(퐶ℎ표푖푐푒 = 0) = 푒 ( )  

 

In the case of Choice = 0 (Not Participate) chosen as the base outcome, the regression 

will provide two sets of coefficients, β(1) and β(2),  that when exponentiated, predict: (i) 

the change in probabilities of a hospital choosing to affiliate relative to not participating; 

(ii) the change in probabilities of a hospital choosing to lead relative to not participating.  

The exponentiated coefficients are defined as “relative-risk ratios” (RRR). 

I also run a second multinomial logistic regression with the same independent 

variables, but with Choice = 2 (Lead) as the base outcome, in order to directly compare 

affiliating hospitals and owned hospitals. For the second regression, the coefficients β(0), 

comparing probabilities of a hospital choosing to lead an ACO relative to not 

participating, will just be the negation of β(2) from the first regression.  

The results from the two regressions are reported in Appendix B. 

Results 
 
 The regression analysis provides mixed results as to explaining the factors that 

influence a hospital’s decision to affiliate with, lead, or not participate in a Medicare 

ACO. Regression 1 confirms that: increases in access to capital (measured by 

HospSysMemb), scale (measured by TotStaffBeds), close relationships with physicians 

(measured by JointPhys) and IT and administrative capability (measured by EMR) have a 

positive, significant effect on predicting hospital participation in ACOs. Not surprisingly, 

due to the greater investment and risks involved in leading an ACO, the results are more 
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significant for predicting the odds a hospital leads an ACO than for predicting the odds of 

a hospital affiliating with an ACO (relative to not participating). The results from 

Regression 2, comparing the odds of a hospital choosing to lead an ACO relative to a 

hospital choosing to solely affiliate with an ACO, were not significant for most factors 

tested.55 

 

Regression 1: Base Outcome = Not Participate 
 
 Factors that were significant for both affiliating with and leading an ACO, relative 

to non-participation, were increased access to capital (HospSysMemb) and increased IT 

and administrative capability (EMR). With a relative-risk ratio (RRR) of 2.206 on 

HospSysMemb, hospitals who are in a health system were 102.6% more likely to affiliate 

with an ACO rather than not participate. With a RRR of 3.263 on HospSysMemb, 

hospitals who are in a health system were 226.3% more likely to lead an ACO rather than 

not participate. Both coefficients were very significant (at the 1% level), so the results 

suggest that hospital system membership, and subsequent increased access to capital, is a 

strong predictor of hospital participation in ACOs relative to not participating. 

 With a RRR of 1.848 on EMR, hospitals who have implemented electronic 

medical records were 84.8% more likely to affiliate with an ACO rather than not 

participate. With a RRR of 2.574 on EMR, hospitals who have electronic medical records 

were 157.4% more likely to lead an ACO rather than not participate. The results were 

very significant (at the 1% level) for leading an ACO and somewhat significant (at the 

10% level) for affiliating with an ACO. This suggests that having electronic medical 

records, and the subsequent increased IT and administrative capability, is a strong 

predictor of hospital participation in ACOs relative to not participating, albeit stronger for 

leading an ACO. 

 Both hospital affiliation with and leadership of an ACO have positive coefficients 

on JointPhys and TotStaffBeds, indicating that 1) close relationships with physicians 

(JointPhys) and 2) hospital size (TotStaffBeds) are predictors of ACO participation 

relative to not participating. Although the coefficients are positive for affiliation, the 

                                                
55 Note: all interpretations of relative-risk ratios (RRR) assume that all other variables are held constant 
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results are only significant for predicting hospital leadership of ACOs relative to not 

participating. 

 With a RRR of 1.553 on JointPhys, hospitals who participate in joint venture 

arrangements with physicians or physician groups were 55.3% more likely to lead an 

ACO rather than not participate. This result is very significant (at the 1% level) and 

suggests that close relationships with physicians is a strong predictor of hospital 

leadership of ACOs relative to not participating. 

A RRR of 1.001 on TotStaffBeds implies that, for each increase of 10 facility beds 

set up and staffed in a hospital, the odds of being a hospital that chooses to lead an ACO 

increases by 1% relative to not participating. This result is very significant (at the 1% 

level) and suggests that a hospital’s size, and subsequent ability to diversify risk over 

larger patient populations, is a strong predictor of hospital leadership of ACOs relative to 

not participating. 

 Both experience with capitated payment models (CapPct) and previous 

experience and willingness to engage in information sharing and coordination (InfoShar) 

produced interesting results regarding hospital participation in ACOs. Although the result 

was insignificant, I was surprised to find a negative coefficient on CapPct for hospitals 

that affiliate with an ACO relative to not participating. This implies that: the higher the 

percentage of the hospital's net patient revenue is paid on a capitated basis, the more 

likely it is that a hospital chooses to not participate in an ACO relative to affiliating. 

However, the coefficient on CapPct was positive and somewhat significant (at the 10% 

level) for predicting hospital leadership of an ACO relative to not participating. Also, the 

coefficient on InfoShar was positive, but not significant for predicting both affiliation 

with and leadership of an ACO relative to not participating. This implies that previous 

experience and willingness to engage in information sharing may not be a salient factor in 

assessing whether an individual hospital will choose to participate in an ACO. 

 In their paper, Epstein, et al. found that hospitals participating in ACOs were 

more likely than those not-participating to be not-for-profit and teaching hospitals. This 

analysis shows that while teaching status was not a significant factor in a hospital’s 

decision to participate, non-profit status was very significant. With a RRR of 2.653 on 

NotforProfit, hospitals who are not-for-profit were 165.3% more likely to affiliate with an 
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ACO rather than not participate. With a RRR of 2.581 on NotforProfit, hospitals who are 

not-for-profit were 158.1% more likely to lead an ACO rather than not participate. Both 

results were very significant (at the 1% level), so the results suggest that not-for-profit 

status is a strong predictor of hospital participation in ACOs relative to not participating, 

although the reason is still unclear. 

 

Regression 2: Base Outcome = Lead 
 
 By changing the base outcome to “Lead” in the second regression, I was able to 

compare the odds of a hospital choosing to affiliate with an ACO relative to leading an 

ACO. As expected, due to the increase in investment and risk assumed by leading an 

ACO, the coefficients on HospSysMemb, JointPhys, EMR, TotStaffBeds, and CapPct 

were negative and indicated that a hospital with those attributes would be more likely to 

lead an ACO relative to affiliate with an ACO. However, the coefficient on 

HospSysMemb was the only factor found to be significant (at the 10% level), indicating 

that access to capital and improved market power may be predictors of leading an ACO 

relative to affiliating with an ACO. Some coefficients, NotForProfit, TeachingStatus, and 

InfoShar, were positive, but none were significant. 

 Unfortunately, the lack of significance of most coefficients show that the factors 

that strongly predicted ACO participation do not necessarily predict what form of 

participation a hospital will choose.  

 

Side Note on Regional Dummies: 

 In Regression 1, the negative coefficients on the regional dummy variables are not 

particularly interesting. Because ACOs are in their early stage of adoption, there are more 

non-participating hospitals than hospitals affiliating with or leading ACOs in every 

region.  

 There are interesting findings regarding the regional results in Regression 2, as 

there are three regions with significantly positive coefficients: South Atlantic, East South 

Central, and West South Central. This implies that hospitals in southern regions are far 

more likely (440.9%, 356.6%, and 188.4% respectively) to affiliate with an ACO relative 

to lead an ACO. While this paper does not explore regional factors, this result may give 



  23 
 

some insight into potential factors that can explain a hospital’s decision to affiliate with 

or lead an ACO.  

 

Limitations 
 

Potential limitations of the data used include: potential inaccuracies in the hospital 

participants list due to the fluid composition of ACOs over time and consistent treatment 

of MSSP and Pioneer ACOs despite differences in the programs. Also, because the 

Leavitt Partners data is from 2014 and the AHA Survey data is from 2008, the time 

mismatch may result in variables that do not accurately reflect a hospital’s current 

characteristics. Conclusions may be affected by the inclusion of more recent data. The 

lack of data on physicians may affect conclusions. Physicians lead a majority of ACOs 

and may affect a hospital’s decision to lead, affiliate with or not participate in an ACO.  

There are limitations to accurately interpreting the EMR variable. While 

electronic medical records are an indicator of advanced IT and administrative capability, 

electronic medical records can also be an indicator of other things. First, it is very 

expensive to implement advanced IT and administrative infrastructure, including 

electronic medical records.56 Because the data did not have an indicator of a hospital’s 

endowment, or other forms of wealth necessary to create a control variable, it’s possible 

that the coefficients on EMR may partially reflect the effect of hospital’s having more 

money on ACO participation. Also, electronic medical records have become increasingly 

integral to medical care as vertical integration and coordination of care have become 

more important. Because the AHA Survey data is from 2008, a hospital implementing 

electronic medical records may reflect that the hospital is more forward-looking. Because 

the data has no variable able to control for that possibility, it’s possible that the 

coefficients on EMR may partially reflect the effect of a hospital being more forward-

looking on ACO participation. 

 

                                                
56  Lawton R. Burns and Mark V. Pauly, "Accountable Care Organizations May Have Difficulty Avoiding The Failures Of Integrated 
Delivery Networks Of The 1990s", p.2407 
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Implications 
 
 The implications of this study are noteworthy both for the results that were found 

related to hospital participation in Medicare ACOs and the lack of results related to 

understanding the factors influencing the decision to affiliate with or lead a Medicare 

ACO.  

 First, the significance of HospSysMemb and EMR for both leading and affiliating 

with an ACO and the significance of JointPhys and TotStaffBeds for leading an ACO (all 

relative to not participating) supports much of the theoretical and empirical literature 

related to hospital participation in ACOs. The theoretical analysis supports the result for 

health system membership, suggesting that a hospital with increased access to capital 

would be more likely to make the required investments in ACO technology and 

administrative infrastructure. In “Accountable Care Organization Formation Is 

Associated With Integrated Systems But Not High Medical Spending,” Auerbach, et al. 

also found hospital system membership to be a significant regional factor for ACO 

formation.57 The result for implementation of electronic medical records is supported as 

theory suggests that a hospital participating in an ACO needs appropriate IT and 

administrative capability in order to coordinate care and accurately measure metrics of 

quality, utilization, and risk-adjustment. 

 The results for hospitals with joint venture arrangements with physicians is 

supported by theory that suggests hospitals leading ACOs require a strong network of 

physicians to meet the Medicare beneficiary threshold and control spending through 

referrals. Although Auerbach, et al. did not find hospital joint ventures with physicians as 

a significant regional factor in their study, my analysis may suggest that joint ventures 

with physicians are significant on an individual-hospital-level.58 Finally, the results for 

total facility beds set up and staffed is supported by theory that suggest that hospital scale 

is important for ACO leadership as hospitals with greater scale are able to diversify risk 

over larger patient populations. Also, both Auerbach, et al. and Epstein, et al. found a 

positive association between hospital size and ACO formation.  

                                                
57 Auerbach et al., “"Accountable Care Organization Formation Is Associated With Integrated Systems But Not High Medical 
Spending, p. 1781 
58 Id. at 1786 
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 On a macro level, these results suggest that hospitals participating in ACOs are 

generally large and integrated. As ACOs become more prevalent and more hospitals seek 

to lead these organizations, this result may imply that we will see increasing 

consolidation and vertical integration by hospitals. Consolidation and vertical integration 

can improve coordination, quality, and efficiency of care by taking advantage of 

economies of scale and scope and reducing transition costs.59 At the same time, hospital 

acquisition of or contracting with physician practices can give the consolidated party 

increased market power by “by amassing control over a larger bundle of services or by 

depriving their rivals of a source of or destination for referrals.”60 Consequently, this 

market power increases leverage with insurers and can result in higher prices and limited 

patient choice.61 

 The lack of results from my analysis of the factors influencing a hospital’s 

decision to affiliate with or lead a Medicare ACO leads to a few interesting conclusions. 

First, these results suggest that determining whether a hospital will lead, affiliate with, or 

not participate in an ACO may actually be a two-stage process with two unique set of 

factors: (i) a hospital decides whether to participate in an ACO; and (ii) a hospital decides 

whether to affiliate with or lead an ACO. The results of my analysis suggest that the 

factors I chose are significant for predicting whether a hospital will participate in an 

ACO, but those factors, besides system membership, do not explain decision making in 

the second stage.  

  Further analysis will be necessary to determine what factors influence a hospital’s 

decision to affiliate with an ACO rather than lead an ACO, however, the regional results 

from Regression 2 may shed some light on what those factors may be.  

 

 

 

 

 

 
                                                
59 David Besanko, et al., Economics of Strategy, Chapter 3: “The Vertical Boundaries of the Firm” 
60 Laurence C. Baker, et al., “Vertical Integration: Hospital Ownership Of Physician Practices Is Associated With Higher Prices And 
Spending” p.756 
61 Id. at 756 
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Figure D 

 
                     Data from Leavitt Partners and American Hospital Association 

 In Epstein, et al.’s analysis of the baseline characteristics of Medicare ACOs, they 

found that “the organizations joining these federal programs were more likely to be in the 

South than in other US regions.”62 In this analysis, which focuses solely on hospitals 

participating in Medicare ACOs, the southern regions have the least ACO participation 

(Figure D). This would seem to indicate that physicians dominate ACO formation in the 

South. At the same time, I found very significant, positive coefficients on the southern 

regions in Regression 2, suggesting that hospitals in southern regions are far more likely 

to affiliate with an ACO relative to lead an ACO. These two results lead me to believe 

that physician market power may be an important factor in determining whether a 

hospital will choose to lead or affiliate with an ACO. 

  

                                                
62 Epstein, et al., “Analysis Of Early Accountable Care Organizations Defines Patient, Structural, Cost, And Quality-Of-Care 
Characteristics”, p. 100 

New England 10 5.5% 49 26.8% 59 32.2% 124  67.8% 183 100%
Mid Atlantic 16 4.0% 51 12.7% 67 16.6% 336  83.4% 403 100%
South Atlantic 30 4.5% 33 5.0% 63 9.5% 603  90.5% 666 100%
EN Central 14 2.0% 128 18.3% 142 20.3% 559  79.7% 701 100%
ES Central 6 1.5% 9 2.3% 15 3.8% 384  96.2% 399 100%
WN Central 6 0.9% 73 11.2% 79 12.1% 575  87.9% 654 100%
WS Central 11 1.7% 27 4.1% 38 5.8% 615  94.2% 653 100%
Mountain 15 4.2% 43 12.2% 58 16.4% 295  83.6% 353 100%
Pacific 14 2.7% 29 5.6% 43 8.3% 473  91.7% 516 100%

Affiliate Own In ACO Not in ACO Total
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Appendix A: AHA State Codes for States & Associated Territories 
 
 

 

 
    
Code Description Code Description 

CENSUS DIVISION 1: NEW ENGLAND  
CENSUS DIVISION 6: WEST NORTH 
CENTRAL  

11 Maine 61 Minnesota 
12 New Hampshire 62 Iowa 
13 Vermont 63 Missouri 

14 Massachusetts 64 
North 
Dakota 

15 Rhode Island 65 
South 
Dakota 

16 Connecticut 66 Nebraska 
CENSUS DIVISION 2: MID ATLANTIC  67 Kansas 

21 New York 
CENSUS DIVISION 7: WEST SOUTH 
CENTRAL  

22 New Jersey 71 Arkansas 
23 Pennsylvania 72 Louisiana 
CENSUS DIVISION 3: SOUTH 
ATLANTIC  73 Oklahoma 
31 Delaware 74 Texas 
32 Maryland CENSUS DIVISION 8: MOUNTAIN  

33 
District of 
Columbia 81 Montana 

34 Virginia 82 Idaho 
35 West Virginia 83 Wyoming 
36 North Carolina 84 Colorado 
37 South Carolina 85 New Mexico 
38 Georgia 86 Arizona 
39 Florida 87 Utah 
CENSUS DIVISION 4: EAST NORTH 
CENTRAL  88 Nevada 
41 Ohio CENSUS DIVISON 9: PACIFIC  
42 Indiana 91 Washington 
43 Illinois 92 Oregon 
44 Michigan 93 California 
45 Wisconsin 94 Alaska 
CENSUS DIVISION 5: EAST SOUTH 
CENTRAL  95 Hawaii 
51 Kentucky   
52 Tennessee   
53 Alabama   
54 Mississippi   
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