
Medical Care Research and Review
﻿1–20

© The Author(s) 2015
Reprints and permissions:

sagepub.com/journalsPermissions.nav 
DOI: 10.1177/1077558715592295

mcr.sagepub.com

Empirical Research

Analyzing Determinants of 
Hospitals’ Accountable Care 
Organizations Participation: A 
Resource Dependency Theory 
Perspective

Valerie A. Yeager1, Yongkang Zhang1,  
and Mark L. Diana1

Abstract
Accountable care organizations (ACOs) are rapidly being implemented across the 
United States, but little is known about what environmental and organizational factors 
are associated with hospital participation in ACOs. Using resource dependency 
theory, this study examines external environmental characteristics and organizational 
characteristics that relate to hospital participation in Medicare ACOs. Results 
indicate hospitals operating in more munificent environments (as measured by income 
per capita: β = 0.00002, p < .05) and more competitive environments (as measured 
by Health Maintenance Organization penetration: β = 1.86, p < .01) are more likely 
to participate in ACOs. Organizational characteristics including hospital ownership, 
health care system membership, electronic health records implementation, hospital 
type, percentage of Medicaid inpatient discharge, and number of nursing home beds 
per 1,000 population over 65 are also related to ACO participation. Should the 
anticipated benefits of ACOs be realized, findings from this study can guide strategies 
to encourage hospitals that have not gotten involved in ACOs.
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Introduction

The United States spent $2.8 trillion on health care in 2012—more than any other 
country in the world (Martin, Hartman, Whittle, & Catlin, 2014). Although the annual 
growth rate of health care costs has declined slightly over the past few years, the total 
health care costs still account for 17.2% of the nation’s gross domestic product (Fuchs, 
2013). Despite these financial investments, Americans have worse health outcomes 
than individuals in other countries and little guarantee that they will receive high-
quality health care. For example, compared with other industrialized countries like 
Canada and Germany, patients in the United States are more likely to receive the 
wrong medications, experience medical errors, receive incorrect test results, and expe-
rience prolonged emergency department wait times (Davis, Schoen, & Stremikis, 
2010; Schoen et al., 2005; Schoen, Osborn, How, Doty, & Peugh, 2009). Furthermore, 
the prevalence of and mortality due to cardiovascular and respiratory disease in the 
United States ranks at or near the bottom compared with other high-income countries 
(Woolf & Aron, 2013).

To address the issues of cost and quality of care within the U.S. health system, 
accountable care organizations (ACOs) were proposed in the Patient Protection and 
Affordable Care Act in 2009. This strategy, built on highly coordinated care, is the 
latest effort to redesign health services delivery and the payment system. An ACO 
generally is a network of hospitals, individual physicians or physician groups, and 
other providers such as long-term care organizations. By joining an ACO, providers 
agree to coordinate care for a defined population of patients, with possible financial 
rewards if they contain costs while maintaining or improving health services quality 
(Berwick, 2011b).

ACOs have been rapidly developing across the United States with support from the 
federal Medicare program, state Medicaid agencies, and organizations in the private 
sector. Specifically, a total of 366 Medicare ACOs have been established as of January 
2014 (Muhlestein, 2014).

Although the ACO program is still in its early development, several studies have 
examined the determinants of the formation and participation of ACOs (Audet, 
Kenward, Patel, & Joshi, 2012; Auerbach, Liu, Hussey, Lau, & Mehrotra, 2013; Lewis, 
Colla, Carluzzo, Kler, & Fisher, 2013). These early studies were limited by the number 
of ACOs and the number of hospital participants of ACOs; they either focused solely 
on market-level factors or used a relatively small sample of hospitals; and only one 
prior study used hospitals as the unit of analysis.

Two of the previous studies identified market-level factors associated with ACO 
formation. For example, a study conducted by Lewis et al. (2013) found that hospital 
service areas with higher quality performance, higher Medicare spending per capita, 
fewer primary care physician groups, greater managed care penetration, and lower pov-
erty rates were more likely to have ACOs. This study focused on 227 Medicare, state 
Medicaid, and private ACOs identified by the authors as of August 2012. Using hospi-
tal referral region data, Auerbach et al. (2013) analyzed the determinants of Medicare 
ACO formation as of January 2013. They found that regional factors, including a 
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greater fraction of hospital risk sharing (capitation), larger integrated hospital systems, 
and primary care physicians practicing in larger groups were associated with ACO 
formation (2013).

A third study examined hospital-level factors and two environmental factors as they 
relate to ACO formation using 2011 data (Audet et al., 2012). Audet et al. found that 
13% of the 1,672 hospitals in their sample reported participating in an ACO or plan-
ning to participate. Their study indicated that hospitals participating or planning to 
participate in an ACO were more likely to have higher bed numbers, to be members of 
a multihospital health system, to be located in an urban area, to be teaching hospitals, 
and to be not-for-profit compared with those not exploring the ACO model (2012).

While these studies provided valuable early insight about ACOs, two of the three 
studies focused on ACO markets and the one hospital-focused study was limited by a 
relatively small sample of hospitals that initially participated in ACOs and a narrow 
range of organizational characteristics. To date, no studies have broadly examined the 
relationship between the environment where hospitals are situated, hospital organiza-
tional characteristics and hospital participation in ACOs based on a nationally repre-
sentative sample.

Given that hospitals are positioned to play an important role in care coordination, 
cost control, and infrastructure investment, their participation in ACOs is worth a care-
ful investigation. First, the success of ACOs will require providers’ cooperation in 
clinical practice, administration, and the financial distribution of any cost savings. 
Compared with physicians, research indicates that hospitals are more effective at orga-
nizing providers into groups, achieving agreement on clinical guidelines, and devising 
ways to equitably distribute money (Kocher & Sahni, 2010). Additionally, involving 
hospitals in ACOs may lead to further reductions in costs because it may contribute to 
the prevention of unnecessary hospitalizations, avoidable complications, and redun-
dant tests, which are responsible for a considerable proportion of health expenditures 
(Bentley, Effros, Palar, & Keeler, 2008; Berwick & Hackbarth, 2012). Last, it is well-
recognized that a strong infrastructure, especially a robust health information system, 
is an essential component of an ACO (McClellan, McKethan, Lewis, Roski, & Fisher, 
2010). Since hospitals are more likely to have invested in health information systems 
such as electronic health records (EHRs; Kocher & Sahni, 2010), hospital participa-
tion is integral to ACO formation and may relate to cost reductions and quality 
improvements as well as the monitoring necessary to measure ACO benefits. For these 
reasons, this study focuses on factors that relate to hospital participation in ACOs and 
will contribute additional insight to previous findings about market factors and ACO 
participation.

New Contributions

Although research on ACOs is increasing, few published studies involve both environ-
mental level and organizational level data. Compared with previous studies conducted 
at earlier points in time, the current study examines ACO participation 3 years into the 
ACO program. Early studies were limited by the number of ACOs and the number of 
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hospital participants of ACOs. Previous studies either focused solely on market-level 
factors or used a relatively small sample of hospitals, limiting their ability to provide 
a full picture of hospital participation of ACOs. The current study, using a more recent 
sample of ACOs and hospital participants, provides new insight into ACO participa-
tion and employs a broader range of possible factors in a multivariate model. This is 
also the first empirical study using a national sample to analyze determinants of hos-
pital ACO participation. From the perspective of resource dependency theory (RDT), 
this study provides an analysis of the determinants of hospital ACO participation by 
using a comprehensive set of environmental and organizational characteristics. 
Findings may provide policy makers new information about factors that may be facili-
tating or impeding ACO participation. This information can inform policies that stra-
tegically work to extend the ACO program to more hospitals and the wider U.S. 
population, ultimately extending the benefits of the ACO program as well.

Conceptual Framework

Resource Dependency Theory

For this study, RDT was employed to examine the relationship between the external 
environment and hospital participation in ACOs. RDT highlights the significance of 
the external environment in understanding an organization’s strategy, structure, and 
performance (Dickson & Weaver, 1997; Duncan, 1972; Miller, 1987; Pfeffer & 
Salancik, 2003).

Specifically, RDT posits that each organization is an open system and, typically, 
individual organizations do not control all the necessary resources needed for organi-
zational survival and development. Therefore, every organization depends, to some 
extent, on the external environment to satisfy their resource needs. According to RDT, 
when there is instability or uncertainty within the environment, or both, an organiza-
tion may be exposed to various risks such as problems with resource supply. As a 
result of this uncertainty or instability, organizational decision makers may employ 
strategies to reduce the organization’s dependence on the environment or to reduce 
some of the uncertainty (Dickson & Weaver, 1997; Duncan, 1972; Miller, 1987; 
Pfeffer & Salancik, 2003). In studies that have empirically operationalized RDT to 
examine the external environment, three constructs are typically considered: munifi-
cence (Pfeffer & Salancik, 2003), dynamism, and competition (Dess & Beard, 1984; 
Kreiser & Marino, 2002; Yeager et al., 2014). The following sections explain each of 
these constructs in the context of ACOs as well as their hypothesized relationships.

Environmental Characteristics

Munificence.  Munificence refers to the availability and accessibility of resources nec-
essary for an organization’s survival and development within its external environment 
(Dess & Beard, 1984; Sharfman & Dean, 1991). A munificent environment is impor-
tant because it can provide financial, professional, and other resources needed but not 
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possessed by organizations. Organizations that operate in less munificent environ-
ments have to reduce their dependence on certain resources and find alternative 
resource supplies. Previous research suggests that hospitals operating in less munifi-
cent environments were more likely to pursue less expensive and less labor-intensive 
health information technology strategies than their counterparts that had more finan-
cial and human resources (Menachemi, Shin, Ford, & Yu, 2011).

In the context of this study, ACO participation represents a complex, resource-
intensive initiative for a hospital. Hospitals will need to invest notable resources in 
efforts to establish a suitable ACO organizational structure and in coordinating health 
services among ACO partners (Fisher et al., 2009; Kocher & Sahni, 2010; McClellan 
et al., 2010). An environment lacking necessary resources will not be able to provide 
sufficient revenue to the hospital, necessary health and information technology profes-
sionals, and other resources needed to invest in an ACO. Therefore, we hypothesize 
that hospitals operating in more munificent environments will be more likely to par-
ticipate in ACOs.

Dynamism.  Dynamism represents the rate of environmental change or innovation 
(Dess & Beard, 1984; Miller, 1987). A dynamic environment can introduce uncer-
tainty to an organization and influence its performance, structure, and strategy. Accord-
ing to RDT, a dynamic environment may not be able to ensure the sustainability of 
resources. In addition, uncertainty due to dynamism can reduce acquisition activity by 
placing the value of new resource combinations in doubt (Hoskisson & Hitt, 1990). 
Dynamism can influence decision makers’ perception of the environment, compelling 
them to devise new strategies to adapt to the turbulence in the environment or to create 
a more stable, predictable existence. Previous research found that physicians practic-
ing in more dynamic environments, characterized by high levels of unemployment 
rate change and high levels of poverty rate change, were less likely to adopt an EHR 
system (Menachemi, Mazurenko, Kazley, Diana, & Ford, 2012).

ACO participation represents a complicated strategic change for a hospital. 
Hospitals participating in an ACO may implement changes in their health services 
delivery model, organizational or legal structures, and their relationships with other 
health care providers (Fisher et al., 2009; Kocher & Sahni, 2010; Rittenhouse, Shortell, 
& Fisher, 2009). A more dynamic environment may make it difficult for hospitals to 
complete these tasks or to have enough information to reliably decide to engage in 
such strategies. Thus, we hypothesize that hospitals within a more dynamic environ-
ment will face more uncertainty and be less likely to participate in an ACO.

Competition.  Competition is reflected in the number and diversity of stakeholders 
(e.g., competitors, suppliers, and buyers) that decision makers need to consider in 
formulating strategies (Smart & Vertinsky, 1984). A competitive environment will 
increase the level of uncertainty perceived by decision makers, expanding the time 
they need to understand the environment and possibly making them less willing to 
undertake new strategies. Previous studies found that hospitals in less competitive 
environments were more likely to be alliance members (Zinn, Proenca, & Rosko, 
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1997). Another study found that greater managed care penetration could introduce risk 
in terms of hospital profitability, limiting a hospital’s ability to get resources to cross-
subsidize costly uncompensated care (Thorpe, Seiber, & Florence, 2001).

As aforementioned, pursing an ACO model will require hospitals to build a coop-
erative network with other providers and organizations. Highly competitive health 
care environments may make developing collaborative ACO arrangements challeng-
ing; thus, we hypothesize that hospitals in more competitive environments will be less 
likely to participate in an ACO.

Organizational Characteristics

In addition to environmental characteristics, several hospital characteristics may be 
associated with hospital access to resources. Hospitals with certain characteristics may 
have more resources compared with their competitors. Hospital size, for example, is 
often positively related to necessary human and capital resources. A larger hospital 
may have more physicians and greater patient flow and more affiliated providers, 
potentially providing them a higher level of control over the resources they need, com-
pared with smaller hospitals. Ownership may also be related to resource access. 
Previous studies indicate that not-for-profit hospitals provide more uncompensated 
care, potentially exposing them to more uncertainty in finances and fewer financial 
resources (Horwitz, 2005; Hsieh, Clement, & Bazzoli, 2010; Rosko, 2004). Also, hos-
pitals functioning within a health care system may be more secure in terms of neces-
sary resources and may have greater bargaining power with purchasers and health 
plans (Bazzoli, Chan, Shortell, & D’Aunno, 2000). Another variable potentially 
related to hospital resources is EHR implementation. A sound EHR system is essential 
for hospitals to access timely patient information for diagnosis, treatment, and perfor-
mance measurement, and to coordinate care beyond the geographic boundaries of clin-
ics. Hospitals with EHRs may be more munificent in terms of information needed for 
clinical practice compared with those without EHRs, especially considering the care 
coordination requirement of ACO model (Burton, Anderson, & Kues, 2004; Jha, 
DesRoches, Kralovec, & Joshi, 2010).

Certain organizational variables may also be related to the uncertainty within the 
environment. Given that the U.S. health system is moving toward more value-based 
payment schemes, hospitals may be motivated to participate in ACOs as an overall 
strategy to be aligned with this changing reimbursement environment. Regardless of 
the type of ACO program (e.g., Medicare or Medicaid), hospitals that focus on better 
care coordination may benefit as reimbursement changes for both Medicare and 
Medicaid patients. Hospitals with a higher proportion of Medicare and Medicaid 
patients may, therefore, face uncertainty (such as financial instability) and may be 
motivated to explore strategies such as joining an ACO. Essentially, focusing on 
improving health care quality and reducing costs through ACO participation may 
eliminate some of the uncertainty associated with future, value-based reimbursement 
changes. Such a strategy has the potential to control costs and improve health care 
quality, thereby reducing some of the risks of the quality-focused, changing Medicare 
and Medicaid reimbursement environment.
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Given these considerations, we hypothesize that larger hospitals, for-profit hospi-
tals, hospitals within a system, hospitals with a comprehensive EHR, and hospitals 
with a higher percentage of Medicare and Medicaid are more likely to participate in 
ACOs.

Method

Primary Data Collection

To obtain the dependent variable of interest—hospital ACO participation status—we 
first identified all Medicare ACOs established as of January 2013 using fact sheets that 
were publically available on the Centers for Medicare and Medicaid Services’s web-
site. Second, since the specific hospitals participating in the ACOs were not provided, 
we examined ACO websites to identify participating hospitals within each ACO. Five 
ACOs did not have websites and were contacted directly through telephone or e-mail 
to inquire about their participating hospital(s). Third, to verify the list of ACO hospi-
tals generated in Step 1, we cross-referenced the list with ACO participant taxpayer 
identification numbers and names available in an additional document released by 
Centers for Medicare and Medicaid Services.

Secondary Data

Three secondary data sets were matched with the primary data on ACO hospitals. 
First, data from the 2012 Area Health Resource File (AHRF) were included to exam-
ine environmental characteristics of hospitals (U.S. Department of Health and Human 
Services, 2013). Second, data from the American Hospital Association (AHA) 2012 
Annual Survey provided general organizational information about hospitals. A supple-
ment to the AHA survey, the Health Information Technology (HIT) Supplement, which 
collects information on EHRs and other HIT information, was used to provide addi-
tional organizational information on hospital EHR use (AHA, 2012). The AHA data 
sets were matched with the ACO hospital list using Medicare provider numbers. 
AHRF data were matched to all hospitals using county identifiers.

Study Population

More than 6,300 hospitals available in the 2012 AHA Annual Survey were considered 
for inclusion in this study. Hospitals in Guam, Puerto Rico, and the Virgin Islands were 
excluded because environmental information was not available for these areas. 
Hospitals owned by the federal government, such as military or veterans hospitals 
were also excluded from analysis as none of these participated in an ACO. The final 
data set used for analyses includes 6,030 hospitals, of which 431 were participating in 
the 252 Medicare ACOs as of January 2013. Although a total of 366 Medicare ACOs 
existed as of January 2014, we were unable to include ACOs established after January 
2013 due to lack of data on these newly developed ACOs.
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Several potential options were available for defining a hospital’s environment (or 
market) in this study. The majority of empirical studies using RDT use the county as 
the market (Yeager et al., 2014). State and metropolitan statistical areas (MSA) are 
other options and have been used for some variables in several studies conceptualized 
by RDT (Balotsky, 2005; Zinn et  al., 1997). Previous ACO studies have also used 
hospital service areas and hospital referral regions to define a market (Auerbach et al., 
2013; Lewis et  al., 2013). In addition, the Department of Justice used the primary 
service area to set the antitrust policy for Medicare ACO participants (Federal Trade 
Commission, 2011).

Generally, an ACO can serve patients across counties by involving providers in dif-
ferent counties. Therefore, the county may be too narrow of a definition of an ACO 
market. Due to the data availability and their specific purpose, hospital referral regions 
are also not appropriate for the current study as the regions are defined by determining 
where patients were referred for major cardiovascular surgical procedures and for neu-
rosurgery. The primary service area and hospital service areas are even narrower com-
pared with the county. For example, there are 3,436 hospital service areas in the United 
States and most of these contained only one hospital (The Dartmouth Atlas of Health 
Care, 2010). Therefore, we used MSA as the market for hospitals located in urban 
areas. For rural hospitals, which do not have a designated MSA, we used the county as 
the definition of the market.

Variables

All variables are presented along with their sources in Table 1. The dependent variable 
of interest is a binary variable indicating hospital ACO status (ACO hospital). 
Independent variables broadly represented environmental or organizational character-
istics that may relate to the decision to join an ACO.

Consistent with RDT, variables were chosen to represent three dimensions of the 
external environment of hospitals (i.e., munificence, dynamism, and competition). 
Environmental munificence was operationalized through four environmental vari-
ables: physician supply, specialist supply, income level, and the geographic location of 
hospitals. Specifically, physician supply was measured by number of physicians per 
capita, specialist supply was measured by number of specialists per capita, and 
income level was captured by income per capita. All of these variables were measured 
at the MSA-level for urban hospitals and county-level for rural hospitals. County-level 
data were extracted from the AHRF file and data were collapsed to create MSA-level 
variables for urban hospitals. Hospital location was categorized as rural location 
(compared with urban), using the Core Based Statistical Area variable from the AHA 
Annual Survey (AHA, 2012). All munificence variables are continuous except for 
rural location, which is a binary variable.

In line with previous studies, we used the degree of instability in health services 
demand to represent dynamism (Hsieh et al., 2010; Menachemi et al., 2011). We mea-
sured the instability of health services need by the change in the number of hospital 
beds per capita, percentage of poverty change, and unemployment rate change. All 
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these changes were measured over a 5-year period from 2007 to 2011 and were con-
tinuous variables.

Competition was captured through the two variables: the Herfindahl–Hirschman 
index (HHI) and Health Maintenance Organization (HMO) penetration. HHI, which 
ranges from 0 to 1 (lower values indicate greater market competition), is commonly 
used to measure the level of health care competition in the market. HMO penetration 
was used to measure competition as previous research indicated that greater HMO 
penetration was associated with increased competition for resources in the market 
(Thorpe et al., 2001).

Regarding the organizational variables we identified that may be related to 
resources, hospital size is measured by number of hospital staffed beds; for ownership, 
since we excluded hospitals owned by the federal government, we categorized hospi-

Table 1.  Independent Variables Used in Analysis.

Variables Data source and year Type

Munificence  
  Number of physicians per capita AHRF, 2011 Continuous
  Number of specialists per capita AHRF, 2011 Continuous
  Income per capita AHRF, 2010 Continuous
  Rural location AHA annual survey, 2012 Binary
Dynamism  
  Number of hospital beds per capita change AHRF, 2011-2007 Continuous
  Percentage of poverty change AHRF, 2011-2007 Continuous
  Unemployment rate change AHRF, 2011-2007 Continuous
Competition  
  HHI AHA annual survey, 2012 Continuous
  HMO penetration InterStudy, 2008 Continuous
Organizational variables  
  Number of staffed beds AHA annual survey, 2012 Continuous
  Hospital ownership AHA annual survey, 2012 Categorical
  Health system membership AHA annual survey, 2012 Categorical
  EHR implementation AHA annual survey, 2012, 

2011, and 2010
Categorical

  Percentage of Medicare inpatient discharges AHA annual survey, 2012 Continuous
  Percentage of Medicaid inpatient discharges AHA annual survey, 2012 Continuous
  Medical school affiliation AHA annual survey, 2012 Binary
  Member of COTH AHA annual survey, 2012 Binary
  Number of nursing home beds per 1,000 

population over 65
AHA annual survey, 2012 Continuous

  Hospital type AHA annual survey, 2012 Categorical

Note. HMO = Health Maintenance Organization; HHI = Herfindahl–Hirschman index; COTH = Council 
of Teaching Hospitals; EHR = electronic health record; AHRF = area health resource file; AHA = 
American Hospital Association.
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tal ownership as nonfederal government, nongovernment not-for-profit, and investor-
owned (for-profit).

The variable of health care system membership was based on a study by Bazzoli 
et  al. (Bazzoli, Shortell, Dubbs, Chan, & Kralovec, 1999). Bazzoli’s taxonomy 
includes three categories of centralized health systems, one category of decentralized 
health systems, and independent hospital systems. Centralization refers to where key 
decisions are made in an organization (Bazzoli et  al., 1999; Menachemi, Yeager, 
Duncan, Katholi, & Ginter, 2012). Compared with decentralized health systems, cen-
tralized health systems have higher levels of control on the decision-making process 
and services delivery, which may influence the decision to participate in an ACO. 
Therefore, we created three categories from this taxonomy to indicate health care 
system membership: centralized, decentralized, and no system affiliation. Centralized 
systems include the three centralized system type categories from the taxonomy, 
decentralized including the decentralized and independent systems from the taxon-
omy, and no affiliation included all other hospitals.

For EHR implementation, 34% of hospitals in the 2012 AHA data set did not report 
their EHR status. However, based on the rationale that hospitals that reported having 
implemented an EHR in a recent survey (2010 or 2011) would likely still have the 
EHR, hospitals with missing EHR status in 2012 were assigned their prior year’s EHR 
status. In instances where a hospital’s EHR status was unavailable or missing across 
all 3 years, a new EHR category for missing EHR was generated so that these hospitals 
would not be lost during analyses (Diana, Harle, Huerta, Ford, & Menachemi, 2014). 
Therefore, there are four categories for EHR implementation, full implementation, 
partial implementation, no implementation, and missing.

We also used the percentage of Medicare inpatient discharges and percentage of 
Medicaid inpatient discharges as an indication of possible impact of quality-focused, 
value-based changing Medicare and Medicaid reimbursements. Again, the assumption 
is that hospitals with higher proportions of these discharges will strategically join 
ACOs to be better aligned with this changing environment.

In addition to the aforementioned environmental and organizational variables, sev-
eral organizational variables have been found to be associated with hospital ACO par-
ticipation, though they may not be related to resource access. A study by Audet et al. 
(2012) indicated that hospitals participated or planning to participate in ACOs are more 
likely to be teaching hospitals. As such, two teaching status variables were included as 
control variables in our analysis. Teaching status was captured by medical school affili-
ation and membership of Council of Teaching Hospitals of the Association of American 
Medical Colleges. In addition, we also included the number of nursing home beds per 
capita in the multivariate model, as the presence of these facilities provides additional 
partners for ACOs and may create opportunities to improve cost savings and improved 
quality (e.g., reduced readmissions) as a result of an improved continuum of care. Last, 
we included hospital type to examine whether hospitals that focus on different types of 
services vary in their ACO participation. Based on the primary service code provided 
by the AHA Annual survey, we clustered similar types of hospitals together to create a 
new variable for hospital type. This variable categorizes hospitals as seven types, 
including general medical and surgical, hospital unit within an institution, specialty 
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hospital, children’s hospital, institution for mental health, acute long-term care hospital, 
and hospital for alcoholism and other chemical dependencies.

Analyses

Descriptive statistics are presented along with bivariate findings of the relationship 
between ACO status and independent variables. Multivariate logistic regression is used 
to examine environmental and organizational characteristics that are associated with 
hospital ACO participation. To address possible correlation within markets, robust stan-
dard errors were used. All analyses were conducted in STATA version 13, and statistical 
significance was considered at the alpha level of p < .05, p < .01, and p < .001.

Results

Descriptive Statistics

A total of 431 hospitals were identified as participants in the 252 Medicare ACOs 
established as of January 2013. Specifically, 125 (29.00%) hospitals were involved in 
the 32 pioneer ACOs, 11 (2.55%) joined in the first wave of Medicare Shared Saving 
Program (MSSP) ACOs, 154 (35.73%) joined in the second wave of the MSSP, and 
137 (31.79%) joined in the third wave of the MSSP. Four (0.93%) of the 431 hospitals 
are participating in more than one ACO. The geographic distribution of the hospitals 
participating in ACOs varies. More than 30 ACO-hospitals operate in Illinois and 
Massachusetts. Five states including California, New York, and Tennessee, each have 
more than 20 ACO-hospitals. Eleven states such as Iowa and Indiana have more than 
10 hospitals, whereas 19 states like Connecticut, Louisiana, and South Carolina have 
fewer than 10 ACO-affiliated hospitals. Fourteen states including Alabama and Alaska 
did not have any ACO-affiliated hospitals as of January 2013.

Bivariate Findings

In general, bivariate analyses indicate that ACO hospitals operate in areas with higher 
levels of munificence, less dynamic environments, and more competition (see Table 2). 
ACO hospitals’ external environments have higher levels of physician supply, specialist 
supply, and income per capita. In general, fewer ACO hospitals operate in rural areas. 
In terms of the amount of change in the environment (dynamism), ACO hospitals exist 
in environments with significantly less change in the unemployment rate. Finally, 
ACO hospitals generally exist in environments with higher competition as measured 
by HHI and HMO penetration.

Multivariate Results

Table 3 presents the multivariate relationship between hospital ACO status and the 
external environment. Of the four variables representing the munificence of the exter-
nal environment, income per capita was positively associated with ACO participation. 
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Table 2.  Bivariate Relationship Between Hospital ACO Participation and Environmental and 
Organizational Characteristics.

Variables
ACO hospitals  

(n = 431)
Non-ACO hospitals  

(n = 5,599) p Value

Munificence  
  Number of physicians per capita 0.0030 (0.0016) 0.0023 (0.0016) .0000
  Number of specialists per capita 0.0010 (0.0005) 0.0007 (0.0006) .0000
  Income per capita 41277.76 (8276.18) 37330.65 (7896.175) .0000
  Rural location 46 (10.67%) 1,165 (20.81%) .0000
Dynamism  
  Number of hospital bed per capita 

change
0.0025 (0.1319) 0.0205 (0.3802) .3289

  Percentage of poverty change 2.63 (1.38) 2.59 (1.96) .6529
  Unemployment rate change 2.06 (1.03) 2.24 (1.29) .0034
Competition  
  HHI 0.33 (0.30) 0.45 (0.34) .0000
  HMO penetration 0.12 (0.09) 0.08 (0.09) .0000
Organizational variables  
  Number of staffed beds 235.47 (233.94) 134.11 (169.36) .0000
  Hospital ownership  
    Government, nonfederal 28 (6.50%) 1,283 (22.93%) .0000
    Nongovernment, not-for-profit 359 (83.29%) 2,740 (48.94%)  
    Investor-owned (for-profit) 44 (10.21%) 1,574 (28.13%)  
  Health care system membership  
    No system affiliation 80 (18.56%) 2,399 (42.86%) .0000
    Centralized health system 104 (24.13%) 449 (7.52%)  
    Decentralized health system 247 (57.13%) 2,749 (49.03%)  
  EHR implementation  
    No EHR implementation 9 (2.07%) 725 (12.95%) .0000
    Partial EHR implementation 147 (33.79%) 1,978 (35.34%)  
    Full EHR implementation 239 (54.94%) 1,630 (29.12%)  
    Missing EHR value 40 (9.20%) 1,264 (22.58%)  
  Percentage of Medicare inpatient 

discharge
46.50 (13.90) 50.09 (44.77) .0974

  Percentage of Medicaid inpatient 
discharge

18.62 (11.80) 16.07 (21.20) .0134

  Medical school affiliation 178 (41.30%) 1,246 (22.26%) .0000
  Membership of COTH 50 (11.60%) 227 (4.06%) .0000
  Number of nursing home beds per 

1,000 population over 65
0.38 (2.10) 1.70 (8.74) .0018

  Hospital type  
    General medical and surgical 415 (96.29%) 4,177 (74.63%) .0000
    Hospital unit within an institution 0 (0.00%) 13 (0.23%)  
    Specialty hospital 10 (2.32%) 813 (14.53%)  
    Children’s hospital 3 (0.70%) 138 (2.47%)  
    Institution for mental retardation 0 (0.00%) 6 (0.11%)  
    Acute long-term care 2 (0.46%) 423 (7.56%)  
    Alcoholism and other chemical 

dependency
1 (0.23%) 27 (0.48%)  

Note. HMO = Health Maintenance Organization; HHI = Herfindahl–Hirschman index; COTH = Council of Teaching 
Hospitals; EHR = electronic health record. Mean and standard deviation are provided for continuous variables, 
frequency and percentage are provided for categorical variables.
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Table 3.  Multivariate Relationship Between Hospital ACO Participation and Environmental 
and Organizational Variables.

Variables

Predicted 
relationship to 

ACO participation

β Coefficients (robust 
standard error) from 

logistic regression

Munificence  
  Number of physicians per capita + 150.29 (162.44)
  Number of specialists per capita − −179.28 (463.48)
  Income per capita + 0.00002* (0.000009)
  Rural location (compared with urban location) + 0.38 (0.23)
Dynamism  
  Number of hospital bed per capita change − −0.23 (0.18)
  Percentage of poverty change − −0.02 (0.03)
  Unemployment rate change − −0.07 (0.07)
Competition  
  HHI − −0.44 (0.25)
  HMO penetration change + 1.86** (0.65)
Organization variables  
  Number of staffed beds + 0.0002 (0.0003)
  Hospital ownership (compared with nongovernment, 

not-for-profit)
 

    Government, nonfederal − −1.09*** (0.21)
    Investor-owned (for profit) − −0.86*** (0.18)
  Health care system membership (compared with no 

affiliation)
 

    Centralized health system + 1.30*** (0.18)
    Decentralized health system + 0.91*** (0.14)
  EHR implementation (compared with no 

implementation)
 

    Partial EHR implementation + 1.24** (0.39)
    Full implementation + 1.73*** (0.38)
    Missing of EHR + 0.92*** (0.41)
  Percentage of Medicare inpatient discharge − −0.005 (0.003)
  Percentage of Medicaid inpatient discharge + 0.09*** (0.002)
  Medical school affiliation − −0.07 (0.14)
  Membership of COTH + 0.09 (0.23)
  Number of nursing home bed per 1,000 population 

over 65
− −0.04** (0.01)

  Hospital type (compared with general medical and 
surgical)

 

    Specialty hospital − −1.58*** (0.37)
    Children’s hospital − −2.25*** (0.62)
    Acute long-term care hospital − −2.32*** (0.73)
    Alcoholism and other chemical dependency − −0.23 (1.10)
Constant  
N  
Pseudo R2 –4.97*** (0.65)

Note. ACO = accountable care organization; HMO = Health Maintenance Organization; HHI = Herfindahl–Hirschman 
index; COTH = Council of Teaching Hospitals; EHR = electronic health record.
*p < .05. **p < .01. ***p < .001.
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Specifically, hospitals operating in areas with higher level of income per capita (β = 
0.00002, p < .05) are more likely to participate in ACOs. No environmental variables 
measuring the dynamism of the environment were significantly related to ACO par-
ticipation. Finally, in terms of competition, HMO penetration was positively associ-
ated with hospital ACO participation (β = 1.86, p < .01), indicating that hospitals 
existing in more competitive environments were more likely to participate in ACOs.

Four organizational variables were significantly related to hospital ACO participa-
tion. In terms of hospital ownership, government, nonfederal hospitals (β = −1.09, p < 
.001), and investor-owned hospitals (β = −0.86, p < .001) were less likely to be ACO 
participants compared with nongovernment, not-for-profit hospitals. Health care sys-
tem membership was positively associated with ACO participation. Specifically, hos-
pitals that are members of centralized health systems (β = 1.30, p < .001) and members 
of decentralized health system (β = 0.91, p < .001) are more likely to be ACO partici-
pants, as compared with hospitals without any health care system membership. EHR 
implementation was positively associated with hospital ACO participation. Specifically, 
hospitals with fully implemented (β = 1.73, p < .001) and partially implemented EHR 
systems (β = 1.24, p < .01) were more likely to participate in ACOs, compared with 
those without EHRs. The magnitude of association was higher for full implementation 
than partial implementation. Last, a positive relationship between percentage of 
Medicaid discharge and hospital ACO participation was identified. Hospitals with 
more Medicaid patients (β = 0.009, p < .001) are more likely to participate in ACOs.

Other organizational variables also indicated relationships with ACO participation. 
Specifically, hospitals in environments with higher numbers of nursing home beds are 
less likely to participate in ACOs (β = −0.04, p < .01). In terms of hospital type, spe-
cialty hospitals (β = −1.58, p < .001), children’s hospitals (β = −2.25, p < .001), and 
acute long-term care hospitals (β = −2.32, p < .01), were less likely to participate in 
ACOs, relative to general medical and surgical hospitals.

Discussion

New ACOs are quickly forming across the United States. Hospitals may play an 
important role in the operation and, perhaps, the ultimate success of the ACO model. 
Thus, it is important to understand what factors are associated with hospital participa-
tion in ACOs, especially since hospitals are currently involved in approximately half 
of the Medicare ACOs. To date, few studies have examined the external environmental 
and organizational characteristics related to hospital ACO participation. Thus, this 
study provides a new contribution to the health care literature by examining both the 
external and organizational determinants of hospital participation in the Medicare 
ACO program.

Key findings indicate that in general, there is a relationship between the external 
environment in which a hospital is situated and the decision to participate in an ACO. 
This relationship appears to be consistent across more munificent and more competi-
tive environments. Environmental dynamism does not appear to influence the decision 
by hospital management to participate in an ACO.
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Our first hypothesis—predicting a positive relationship between munificence and 
hospital ACO participation—is partially supported. Although there is no significant 
association between physician supply, specialist supply, and location with hospital 
ACO participation, income per capita is positively associated with hospital ACO par-
ticipation, suggesting that hospitals operating in more munificent environments may 
be more likely to participate in ACOs. Our results are consistent with one previous 
study indicating that ACOs are more likely to be established in areas with lower pov-
erty rates (Lewis et al., 2013). This finding also aligns with previous studies suggest-
ing that hospitals located in more munificent areas may have greater financial 
flexibility to pursue resource intensive strategies (Menachemi et al., 2011). Last, find-
ings from one prior study (Audet et al., 2012), indicating an increased likelihood of 
ACO participation in urban areas, were inconsistent with the current study’s findings.

The positive relationship with HMO penetration indicates that hospitals operating 
in more competitive environments will be more likely to participate in ACOs, which 
is inconsistent with our third hypothesis. Typically, decision makers will not pursue 
daunting strategic change when facing high levels of competition as they will perceive 
higher levels of uncertainty in that market. One possible reason for our finding is that 
hospitals operating in competitive markets may be seeking to increase market share or 
achieve market power through ACO participation. Providing some support for this 
theory, a survey conducted by Porter Research (2012) indicated that seeking opportu-
nities to increase market share is one of the top reasons for hospital ACO participation. 
Another potential explanation for this finding may be concerns about monopolization. 
The Federal Trade Commission and Department of Justice provide guidelines to 
address potential antitrust problems regarding ACO formation. These guidelines indi-
cate that holding more than 30% market share is viewed as a monopoly; however, 
ACOs in markets with high levels of competition are able to exist without being too 
constrained by these guidelines (Scheffler, Shortell, & Wilensky, 2012). On the other 
hand, hospitals already holding sizable market shares in less competitive markets may 
be less likely to pursue ACO participation under the supervision of these laws.

We also found that several organizational characteristics related to munificence or 
uncertainty are significantly associated with ACO participation. In terms of hospital 
ownership, we found that, compared with not-for-profit hospitals, nonfederal govern-
ment and for-profit hospitals are less likely to participate in ACOs, which was incon-
sistent with our hypothesis. Audet et al. (2012) research is consistent with this finding. 
Previous research suggests that hospitals with different ownership may experience 
environments differently and also may have disadvantages in financial performance 
(Anderson, 2012; Ramamonjiarivelo et al., 2014; Shen, Eggleston, Lau, & Schmid, 
2007). Thus, there is a possibility that not-for-profit hospitals are participating in 
ACOs as a strategy of sharing financial risk with other providers.

Health care system membership was found to be positively associated with ACO 
participation, which was consistent with our hypothesis and several previous studies 
indicating that ACO participation and formation is associated with multihospital sys-
tem affiliation (Audet et al., 2012; Auerbach et al., 2013) or system or network mem-
bership (Lewis et al., 2013). Integrated health systems and multihospital systems may 
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already possess some of the required infrastructure, governance structure and coordi-
nation experience, making the transition to an ACO smoother than hospitals that are 
not already a part of an integrated system (Chukmaitov, Harless, Bazzoli, Carretta, & 
Siangphoe, 2014).

With regard to EHR implementation, findings from this study indicate that the pres-
ence of an EHR is significantly related to ACO participation. These findings align with 
previous studies suggesting that HIT is essential for the operation of an ACO (Berwick, 
2011a; Bitton, Flier, & Jha, 2012; Richman & Schulman, 2011). In theory, a robust 
information system can facilitate communication and coordination among providers, 
thus ACOs that include hospitals with EHR systems should be able to accomplish 
strong communication and coordination across the ACO. The current study’s finding 
that there is a positive relationship between EHR implementation and ACO participa-
tion suggests that not only are ACOs positioned for reliable communication and coor-
dination, those ACOs that have EHRs will also be able to monitor and examine benefits 
over time.

Findings also indicate that the percentage of Medicaid discharges is positively 
associated with ACO participation. This finding supports the hypothesis that decision 
makers may perceive the changing reimbursement system as uncertainty, especially 
having a higher percentage of Medicaid discharges, and may strategically align with 
ACOs to prepare for the changing reimbursement environment. Essentially, focusing 
on improving health care quality and reducing costs through ACO participation may 
eliminate some of the uncertainty associated with future, value-based reimbursement 
changes.

Secondary findings also indicate that hospital type is associated with ACO partici-
pation. General medical and surgical hospitals are more likely to participate in ACOs 
compared with specialty, children’s and acute long-term care hospitals. This is likely 
because general medical and surgical hospitals typically provide a more complete 
array of health services, which allows them to better provide the health services 
required of a defined population. Another possible reason is that general hospitals are 
seeking more market power through ACO participation to compete with specialty hos-
pitals, especially physician-owned specialty hospitals that have advantages in patient 
referral, profitability, and quality (Greenwald et  al., 2006; Schneider et  al., 2008). 
Findings also suggest that hospitals in environments with higher numbers of nursing 
home beds per 1,000 people over 65 are less likely participated in ACOs. This is coun-
ter to the hypothesized relationship that having a higher number of nursing home beds 
per 1,000 people over 65 would be an environment where there could be substantial 
gains for hospitals given the likelihood of improved coordination, cost savings, and 
ultimately reduced readmissions for this population. Additional research in this area 
may provide more insight into this relationship.

Last, contrary to findings by Audet et al. (2012) that indicated a positive relation-
ship between being a teaching hospital and ACO participation, the current study did 
find a similar significant relationship when considering medical school affiliation or 
membership in the Council of Teaching Hospitals.
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Although this study provides valuable new insight about the external environmen-
tal factors that relate to hospital ACO participation, there are several limitations to 
note. Information was not available about certain hospital characteristics that likely 
relate to the decision to participate in an ACO. For example, data providing informa-
tion about hospital leadership and internal organizational structure were not available, 
although it is plausible that they may be related to ACO formation (Fisher, Shortell, 
Kreindler, Van Citters, & Larson, 2012). Although this study uses primary data col-
lected for this research, it is possible that some hospital ACO participants could have 
been missed if the information available on ACO websites was not up to date at the 
time of the study. Last, assumptions made to address missing EHR data would not 
have accounted for changes from partial implementation to full implementation. In 
this case, the beta coefficient and significance presented for ACO participation and full 
EHR implementation may be underestimated.

Understanding characteristics that relate to ACO participation will be particularly 
important as new research examines and begins to report on the benefits of ACO par-
ticipation. Since the largest avoidable Medicare costs are hospital-related (Goldsmith, 
2011), if ACO participation is related to higher quality and lower costs of care, it may 
be beneficial for more hospitals to participate in ACOs to achieve further progress in 
cost control and quality improvement. Should the anticipated benefits be realized, 
findings from this study can guide strategies to encourage those hospitals that have not 
gotten involved in ACOs. Policy makers will be interested in the barriers to hospital 
participation in ACOs and may find ways to support these types of hospitals. For 
example, since EHRs and HIT are expected to facilitate ACO success, additional HIT-
related incentives may encourage more hospitals to participate in ACOs. Additionally, 
findings suggest that hospitals affiliated with health care systems, which typically 
have more managed care and care coordination experience, are more likely to be ACO 
partners. Researchers and policy makers should examine ways to encourage hospitals 
without strong managed care and care coordination experience to participate in ACOs.
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