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In 2005, Florida was allowed to change its Medicaid program by the CMS. 

Broward and Duval counties were selected as pilot counties in July 2006 for the 

Medicaid Demonstration Program. In 2007, the demonstration added the rural counties 

of Baker, Clay, and Nassau counties. In reform counties, Medicaid enrollees were 

required to pick a managed care plan that was either a Health Maintenance 

Organization (HMO) or a Provider Service Network (PSN). PSNs are a form of 

managed care that provides health care services directly through a provider or network 

of organizations to a defined population without a “middle man” such as a third party 

insurance company and the health plan.  

There are two types of PSNs: Physician-based PSNs and Healthcare system-

based PSNs. Physician-based PSNs are created and controlled mainly by physicians 

groups serving primarily the Medicaid population to provide health care services to their 

patients in the reform counties. Healthcare system-based PSNs are created by safety 

net hospitals to serve the Medicaid population. Health system-based PSNs may provide 

more efficient care, since they have access to more resources in terms of workforce, IT 
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systems, and capital than physician groups. This study expected to find that utilization, 

expenditures on health services, and outcomes vary depending on the type of PSN in 

which Medicaid beneficiaries are enrolled. To assess the differences between 

physician-based PSNs and health system-based PSNs over time, this study used 

Structure-Process-Outcomes model and difference-in-difference study design with 

Medicaid claims, eligibility data (from FY0405 to FY0910), and CAHPS data (from 2006 

to 2008).  

The study findings were that, compared to enrollees in physician-based PSNs, 

enrollees in health system-based PSNs were more likely to have higher utilization, 

expenditures, and satisfaction with health plans, overall healthcare, personal doctor, 

and specialist on average during the post period. However, the trends in utilization, 

expenditures, and outcomes for enrollees in health system-based PSNs over time were 

decreasing at a greater rate relative to the trends for enrollees in physician-based 

PSNs. While some hypotheses were not supported by findings, the impact of two 

different types of PSNs on utilization, expenditures, and outcomes can be 

demonstrated.
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CHAPTER 1 
INTRODUCTION 

Provider Service Networks (PSNs) is a type of Florida Medicaid managed care 

organization. The goals of a PSN are to provide coordinated care, enhance health 

outcomes in Medicaid enrollees, and improve quality of care (Duncan et al., 2007; 

Johnson et al., 2010). As Medicaid expands under federal law while individual state 

budgets for Medicaid program shrink, there is an emerging recognition that redesigning 

a Medicaid managed care organization at the state level would be considered the best 

way to maximize efficiency of the Medicaid program. There are two types of PSNs 

evaluated in this study – physician-based and health system-based PSNs. Physician-

based PSNs are created and controlled mainly by physicians groups serving primarily 

the Medicaid population to provide healthcare services to their patients. Health system-

based PSNs are created within health systems that include safety-net hospitals to serve 

the Medicaid population.  

However, little research has examined PSNs, as they are a relatively new model 

of managed care for Medicaid beneficiaries. In particular, there is limited research on 

classifying different types of PSNs – physician-based PSNs vs. health system-based 

PSNs, studying their organizational characteristics, and evaluating the effect of different 

types of PSNs on healthcare outcomes. Identifying organizational characteristics and 

management structure of the PSNs may be helpful in explaining the differences in 

healthcare utilization, expenditures, and outcomes between these types of 

organizations. Moreover, a better understanding of these innovative healthcare delivery 

systems for Medicaid patients may help the states manage Medicaid programs 

efficiently. As such, this study evaluated two different types of PSNs and compare their 
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respective effects on utilization, expenditures of healthcare services, and outcomes for 

Medicaid enrollees. 

Specific Aims 

Based on this background, the study objectives are to: 

1. Investigate the difference in emergency department (ED) utilization, inpatient 
hospital utilization, and prescription drug use by Medicaid enrollees between 
physician-based PSNs and health system-based PSNs in reform counties,  

2. Assess the difference in per member per month (PMPM) expenditures of healthcare 
services between physician-based PSNs and health system-based PSNs in reform 
counties, and  

3. Examine the difference in self-reported satisfaction with health plans, overall 
healthcare, personal doctor, and specialist by Medicaid enrollees between 
physician-based PSNs and health system-based PSNs in reform counties.  

Significance of the Study 

This study addresses a gap in the academic literature by examining the 

relationship between the types of PSNs and healthcare process and outcome for 

Medicaid enrollees. Despite the rapid pace of managed care expansion, little is known 

about the broad effects of new forms of managed care organizations on healthcare 

utilization and expenditures at the individual and state level. A number of previous 

articles investigating the outcomes of Florida Medicaid reform were conducted with pre-

post study, which means most studies compared PSNs to traditional managed care 

including HMOs and PCCMs (Lemak et al., 2005; Harman et al., 2009, 2011; Johnson 

et al., 2010; Schiller et al., 2010 ; Hall et al., 2013). However, at the same time, there is 

a need to evaluate how the two different types of new managed care structures work for 

Medicaid enrollees by states over time. This study will be a significant contribution to the 

literature as prior studies have yielded inconsistent results about use and spending of 

healthcare services between different Medicaid managed care organization, especially 
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HMOs and PSNs, and no information was available to determine the impact of the 

structural different types of PSNs in terms of structural integration on utilization, 

expenditure of health services, and outcomes, including satisfaction with health plans, 

overall healthcare, personal doctor, and specialist. The significance of this study can be 

summarized in three areas.  

First of all, the study includes a longitudinal dataset that contains structure, 

process, and outcome measures to evaluate the impact of the new form of Medicaid-

managed care on utilization, expenditures, and outcomes. Especially, this study focuses 

more on how structural difference between physician-based PSNs and health system-

based PSNs, which are less and more integrated delivery systems, respectively 

influence on the healthcare process and outcomes. Most previous research on the 

impact of integrated delivery system has analyzed data from a single year (Wang et al., 

2001; Wan et al., 2001, 2002; Newhouse et al., 2003; Kautz et al., 2007). Cross-

sectional design in the analysis limits causal inference. Longitudinal data allows for 

researchers to establish temporal precedence and make causal inferences about the 

relationship between new types of managed care and healthcare utilization and 

expenditures, as do statistical techniques that account for change in variation over time 

(Duncan & Duncan, 2004). Therefore, there is a need to examine the utilization, 

expenditures, and outcomes of different organizational forms in PSNs with empirical 

evidence first, then decide whether or not the new organizational forms will be adopted 

for managing Medicaid utilization and expenditures at the state level. The longitudinal 

data allows for an unprecedented opportunity to explore the association between 

organizational characteristics and Medicaid beneficiaries’ health outcomes 
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longitudinally. The study proposes to analyze changes in utilization and expenditures by 

Medicaid beneficiaries between time periods and between two groups using longitudinal 

data and the difference-in-difference approach. This methodology isolates the 

relationship between treatment and effects from other confounding factors to provide an 

estimate of the effect of the establishment of new policy (Mortensen, 2010).  

Further, this study develops a conceptual framework by modifying an existing 

model, which is Donabedian’s Structure-Process-Outcomes (SPO) model. In 

Donabedian’s SPO framework (1966), healthcare quality is a function of the 

components that relate to the organizational characteristics of healthcare providers 

(structure), the clinical and administrative procedures involved in the delivery of 

healthcare to patients (process), and the effect of care on the health status of patients 

(outcomes). Specifically, structure refers to organizational resources for delivery of 

healthcare services, such as several Medicaid managed care organizations, including 

physician-based PSNs and health system-based PSNs (Donabedian, 1966, 1988; 

Schiller et al., 2010). Therefore, the model suggests that organizational structure 

influences the processes of patient care, which, in turn, affects patient outcomes. 

In addition, the theoretical framework developed in this study is rooted in the 

resource dependence theory (RDT), agency theory, and transaction cost economics 

(TCE). The theories are used to characterize the organizational structures between the 

two types of PSNs. Specifically, RDT in the sociological literature is used as a lens for 

explaining why health system-based PSNs have a more integrated organizational 

structure than physician-based PSNs. According to RDT, organizations depend on other 

organizations to gain essential resources when they have limited resources and achieve 
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their independence when they have sufficient resources in their own organizations 

(Pfeffer and Salancik, 1978). In addition, the agency theory (Jensen et al., 1976; Fama 

and Jensen, 1983) and TCE (Coase, 1937; Williamson, 1981) in economics literature 

are used as a lens for explaining how more integrated organizational structure has 

greater efficiency and greater quality of care than less integrated structure. Agency 

theory depicts that the principal delegates the agent who performs the specific work. But 

the problem arises when the two parties have different interests. The deviation from the 

principal’s interest by the agent is called agency costs. However, after integrating 

delivery system, physicians and hospitals cooperate and have the same interests 

through tighter contracts in order to promote their performance and reduce inefficiency 

in integrated delivery systems. According to TCE, vertically and horizontally integrated 

structure, which internalizes buyers and sellers within the same organizations, is a 

logical strategic response to reducing transaction costs (Williamson, 1981).  

A majority of articles in the assessment of Medicaid managed care literature lack 

a conceptual or theoretical framework to explain the relationship among organizational 

structures of managed care and healthcare process and outcomes. This lack of 

conceptual and theoretical clarity limits the ability of researchers to determine how the 

different Medicaid managed care with different organizational structures interact with 

Medicaid enrollees to impact their healthcare utilization, expenditures, and healthcare 

outcomes, such as enrollee satisfaction with health plans, overall healthcare, personal 

doctor, and specialist. In the previous literature, there have only been a few conceptual 

and theoretical models used that link managed care and healthcare outcomes for 

Medicaid enrollees (Schiller et al., 2010), including Donabedian’s SPO conceptual 
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framework (1966). Therefore, a new model is constructed that addresses gaps in prior 

theoretical models and articulates a clear pathway between managed care structure 

and utilization, expenditures, and healthcare outcomes for providing healthcare services 

to Medicaid beneficiaries. 



 

20 

CHAPTER 2 
BACKGROUND AND LITERATURE REVIEW 

This chapter provides a general overview of Medicaid, Medicaid managed care 

organizations, Florida Medicaid reform demonstration program, and PSNs. Especially, 

the chapter discusses the organizational structures of two different types of PSNs. The 

structural differences between both are explained by the concept of integration. Finally, 

by reviewing previous research, the chapter summarizes the impact of the level of 

integration on healthcare utilization, expenditures, and outcomes.  

Medicaid: Issues and Challenges  

The Medicaid program was established by legislation signed into law on July 30, 

1965, by President Lyndon B. Johnson under the Social Security Amendments of 1965 

(Koch, 2002). Medicaid was enacted in 1965 as Title XVIII of the Social Security Act 

and is funded by both the federal and state governments (Landry et al., 2011). Its main 

focus is on the welfare of the population, including: families with children receiving 

support under the Temporary Assistance for Needy Families (TANF) program, people 

receiving the Supplemental Security Income (SSI) benefits, which include many of the 

elderly, blind, and disabled with low incomes, and pregnant women and children with 

family income at or below 133 percent of the federal poverty level (Koch, 2002). It 

includes mandated services, such as hospital care, nursing home care, home health 

services, physician services, immunization and preventive medicine for children, and 

nurse practitioner services. Since 1965, Medicaid costs have increased annually. 

Federal and state expenditure is about $300 billion (Kaiser, 2008). According to Kenen 

(2012), the second most costly category of state spending is Medicaid-related 

expenses. Drivers of Medicaid spending growth include overall healthcare costs, 
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especially in acute care, prescription drugs, and enrollment growth over the years 

(Iglehart, 2012).  

There are several factors that increase the number of Medicaid enrollees and the 

amount of state budget needed for Medicaid programs. First, in recent years, as in 

previous recessions, states have experienced large increases in Medicaid spending as 

more people became unemployed and have enrolled in the program. About 6 million 

additional people enrolled in Medicaid during the previous recession (Iglehart, 2012). In 

addition, under the Patient Protection and Affordable Care Act (PPACA, 2010), 

Medicaid will be expanded to include nearly all adults under age 65 with income below 

133 percent of the federal poverty level until 2014 (Kenen, 2012; Rosenbaum et al., 

2012; DeLeire et al., 2013), although states are not required to expand Medicaid 

coverage. The Patient Protection and Affordable Care Act (PPACA) was signed into 

Federal law by President Obama and enacted on March 23, 2010 (Oberlander, 2010; 

Rosenbaum, 2011). It focuses on expanding access to insurance coverage, controlling 

healthcare costs, and improving quality of care by healthcare system reform (Keiser, 

2013). It emphasizes the individual insurance market, small business insurance market, 

and the uninsured (Rosenbaum, 2011). To achieve these provisions, there are various 

approaches: the individual insurance mandate, increase in subsidies, the expansion of 

public programs, changes to private insurance, improving quality and health system 

performance, and developing a national strategy for prevention and wellness (Keiser, 

2013). The most controversial component of the Act was the individual mandate 

involving the individual requirement for health insurance. If a person’s income is below 

138 percent of the federal poverty level, they would actually qualify for Medicaid 
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(Holahan et al., 2010). If a family’s income is less than 400 percent of the federal 

poverty level, they qualify for up to 100 percent subsidies to help them pay for 

mandated health insurance (Peterson et al., 2010). Under PPACA, Medicaid will cover 

an additional 16 million people who are currently uninsured and the total number of 

Medicaid beneficiaries will be around 50 million by 2019 (Sommers et al., 2010; 

Rieselbach et al., 2011). Third, the federal and state government funding on Medicaid 

will also increase (Rosenbaum, 2010). One consideration of this increase is the concern 

that approximately 25 percent of existing uninsured persons are actually Medicaid 

eligible (Keiser, 2007). 

Medicaid Managed Care Organizations 

Medicaid managed care organizations are created to improve access to care for 

Medicaid beneficiaries and to slow the growth in Medicaid expenditures (Halstead et al., 

1998; Holahan et al., 1998). There were two time periods for implementing Medicaid 

managed care. Before the 1990s, managed care was implemented by several states 

and primary care physicians managed Medicaid enrollees’ care, which was known as 

primary care physician management (PCCM). During this period, states were focused 

more on using managed care as a means of improving access (Highsmith et al., 2000; 

Zuckerman et al., 2002). After the1990s, Medicaid beneficiaries’ care was administered 

by health maintenance organizations (HMOs) that were paid a capitated rate for 

providing a contractually specified set of services (Highsmith et al., 2000; Zuckerman et 

al., 2002). The number of Medicaid beneficiaries enrolled in Medicaid managed care 

increased rapidly from 10 percent in 1991 to 56 percent (22.1million) in 2000 and 

currently, over 26 million Medicaid beneficiaries are enrolled in HMOs and another 8.8 

million are enrolled in PCCM (Keiser, 2012).  
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The general difference between Medicaid managed care and Medicaid Fee-for-

Service (FFS) was that Medicaid enrollees in managed care are more likely to have a 

primary care provider and less likely to use hospital care, emergency room, have 

prescription drugs, and be referred to specialists than Medicaid beneficiaries in 

Medicaid FFS (Hurley et al., 1993; Kirby et al., 2003). Also, managed care was able to 

generate savings by reducing use of hospital and other high-cost care due to improved 

primary care access and care management, and lower unit prices relative to FFS 

payment rates (Keiser, 2012; Kirby et al., 2003).  

During the implementation of managed care, states have adopted different types 

of managed care programs and some states vary the types of programs they implement 

across counties (Silberman et al., 2002). For this reason, they may have multiple 

categories of Medicaid managed care organizations, including mandatory PCCM only, 

mandatory HMOs only, and mandatory PCCM/HMO programs. PCCM programs include 

a primary care physician, groups of physicians, and primary care clinics as gatekeeper 

entities who are contracted by the state Medicaid agency and are paid on an FFS basis, 

plus a monthly case management fee per member (Hurley et al., 1993; Rawlings-

Sekunda et al. 2001; Garrett et al., 2003; Cook, 2006). HMO programs are comprised of 

existing HMOs, prepaid health plan, and other institutional healthcare providers who can 

provide PCCM services and are paid on a capitation rate (Hurley et al., 1993; Garrett et 

al., 2003). 

States’ Medicaid programs are available, but have managed care program 

variations across and within states under a federal umbrella (Garrett et al., 2003). These 

diverse Medicaid managed care organizations have different effects on utilization and 
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expenditures of health services depending on the specifics of a state’s or county’s 

program and the organizational characteristics of managed care health plans compared 

to Medicaid FFS.  

Some quantitative studies captured a major component of that variation by 

estimating separate effects for PCCM, HMOs, and PCCM/HMOs plans. According to 

Hurley et al. (1993), gatekeeper PCCM programs increased the number of physician 

visits, and decreased inpatient stays, prescription drug use, and emergency room visits, 

while the HMO/PHP programs decreased physician and emergency room visits. One 

study focused on differential effects for woman and children at the national level (Garrett 

et al, 2003). Findings were that mandatory PCCM programs increased the likelihood of 

having a usual source of care that were not emergency room visits; mandatory HMO 

programs decreased the number of physician and specialist visits and the length of 

inpatient stays; mandatory PCCM/HMO programs increased access and lead to more 

appropriate utilization, including preventive care as captured by immunization. The other 

study examined the difference in utilization between HMO, PCCM, and Medicaid FFS 

(Zuckerman et al., 2002). Medicaid beneficiaries in mandatory HMO programs were 

more likely to have access to a regular source of medical care and less likely to visit 

emergency rooms as a usual source of care than those in Medicaid FFS. In mandatory 

PCCM programs, children were less likely to depend on an emergency room and more 

likely to have a physician’s office as a usual source of care compared to children in 

FFS. Based on these results from several empirical studies, the effects of managed 

care on Medicaid enrollees’ healthcare utilization vary across multiple categories on 

Medicaid managed care programs. 
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Medicaid Reform Demonstration Program in Florida 

In the State of Florida in 2012, there were 3.4 million Medicaid enrollees (18% of 

Florida total population). Among those people, 43 percent were the disabled, 25 percent 

were the elderly, 20 percent were children, and 12 percent were healthy adults (Kaiser, 

2012). Florida Medicaid expenditures are estimated at $4,168 per eligible enrollee for a 

total of $17 billion in 2009 (Kaiser, 2013). Florida anticipated that Medicaid expenditures 

will account for 59 percent of the state’s budget by 2015 if the current Medicaid program 

is not changed (Schiller et al., 2010).  

In 2005, under the Section 1115 waiver program approved by CMS, Florida could 

change their Medicaid program to improve access to healthcare services and anticipate 

Florida’s Medicaid expenditures (Harman et al., 2011; Landry et al., 2011; Hall et al., 

2012). In 2006, only two counties, Broward and Duval, were selected initially as reform 

pilot counties. In 2007, Baker, Clay, and Nassau counties, which are largely rural, were 

later chosen for the Medicaid Demonstration Program (Coughlin et al., 2008; Bragdon, 

2011; Harman et al., 2011; Landry et al., 2011; Hall et al., 2012). The aims of 

implementing Medicaid Reform in Florida were to advance Medicaid enrollees’ 

responsibility and empowerment, make a market place competitive through choosing 

their health plans between HMOs and PSNs with different benefit packages, and 

improve the health status of Medicaid beneficiaries by providing financial incentives for 

their healthy behaviors (Coughlin et al., 2008; Harman et al., 2011; Landry et al., 2011; 

Hall et al., 2012).  

Medicaid enrollees are allowed to choose their health plans among several 

managed care organizations, which included PCCM (also known as MediPass), PSNs, 

and HMOs in the market place under the Florida Medicaid Reform Demonstration 
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Program in 2006. Specifically, in reform counties, Medicaid enrollees can choose 

between HMOs or PSNs. In non-reform counties, Medicaid beneficiaries can choose 

between HMOs or PCCM, (Schiller et al., 2010; Bragdon, 2011; Harman et al., 2011). In 

2006, 52,620 Medicaid enrollees (46.4%) choose PSNs and 60,701 Medicaid enrollees 

(53.6%) choose HMOs in Broward and Duval counties (Florida Council for Community 

Mental Health, 2007, 

http://www.fccmh.org/resources/docs/medicaid_reform_and_managed_care_-_4-16-

07.pdf). 

As mentioned above, regarding the PCCM program, the state Medicaid authority 

contracts with primary care physicians or groups of physicians who act like gatekeepers 

to slow the growth of expenditures of Medicaid, reduce unnecessary care, such as 

inappropriate emergency room visits, and ensure access to coordinated primary care as 

an alternative to Medicaid managed care through HMOs for Medicaid beneficiaries 

(Regestein et al., 1998; Hill et al., 1999; Johnson et al., 2010; Schiller et al., 2010). 

Florida established PCCM programs, called MediPass, in 1991 (Johnson et al., 2010; 

Schiller et al., 2010). Healthcare providers under MediPass are paid a per month per 

member (PMPM) case management fee and are reimbursed on a FFS basis (Garrett et 

al., 2003; Johnson et al., 2010; Schiller et al., 2010).  

In 1997, the Florida Medicaid program introduced Provider-Sponsored 

Organizations (PSOs) (Schiller et al., 2010), which were originally established under the 

federal Balanced Budget Act of 1997 to authorize and formalize their role in contracting 

Medicare risk and organized by healthcare providers, including physicians, hospitals, 

and allied health professionals (Davis, 1997; Gleason et al., 1998). However, some 

http://www.fccmh.org/resources/docs/medicaid_reform_and_managed_care_-_4-16-07.pdf
http://www.fccmh.org/resources/docs/medicaid_reform_and_managed_care_-_4-16-07.pdf
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states have passed their own statutes recognizing variations of PSOs for managing 

Medicaid risk (Davis, 1997). According to Davis (1997), PSOs are public or private 

provider networks organized by a variety of healthcare organizations, such as hospitals, 

vertically integrated delivery system (IDSs) with both physicians and hospitals, or 

physician-only network such as independent practice association (IPAs). Providers 

could sponsor a managed care organization in several ways. Healthcare providers can 

create their own entity, have a joint venture with an existing managed care organization, 

or purchase an existing managed care entity (Clay, 1997). Also, to reduce transaction 

costs, providers can contract directly with employers and the Department of Health and 

Human Services without third party insurance companies (Davis, 1997).  

These PSOs were the origin of Provider Service Networks (PSNs) for the Florida 

Medicaid program in 2000 (Schiller et al., 2010). PSNs are a new type of managed care 

organizations, developed to be an efficient way to provide healthcare services to 

beneficiaries and manage Medicaid programs (Duncan et al., 2007; Johnson et al., 

2010; Hall et al., 2013). At the first stage of implementation of PSNs, several safety net 

hospitals and the physicians working with these hospitals elected to organize the 

delivery network in the south Florida area comprising Broward and Miami-Dade 

counties. This was called the South Florida Community Care Network (SFCCN) (Davis, 

1997; Duncan et al., 2007; Schiller et al., 2010). This network was adopted as a health 

system-based PSNs under the Florida Medicaid demonstration program. The other 

physician-based PSNs were derived from the new model of networks, known as the 

minority physician network (MPN) (Lemak, 2004; Johnson et al., 2010). The aims of the 

MPN were to allow racial and ethnic minority physicians to participate in the Medicaid 
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program, to provide local care management services to Medicaid enrollees, and to 

lower cost of healthcare services (Johnson et al., 2010). 

Provider Service Networks (PSNs) 

In 2006, Florida started the Medicaid Reform Demonstration program. The 

Florida Reform initiative included PSNs among the managed care health plans as a way 

to improve quality of care and patient outcomes at the lowest possible cost (Duncan et 

al., 2007; Johnson et al., 2010). PSNs are provider-led organizations, which are owned 

by a healthcare provider, group of affiliated providers, or a public agency, whose goals 

are to eliminate costs of a third party health plan, to manage utilization and expenditures 

of health services care without having to reduce needed care, and to improve quality of 

care (Duncan et al., 2007; Johnson et al., 2010; Schiller et al., 2010; Florida Statues, 

2012). That is, healthcare providers will deliver care to beneficiaries efficiently through a 

coordinated continuum of care in PSNs (Davis, 1997; Schiller et al., 2010). As of 2010, 

180,859 Medicaid beneficiaries were enrolled in PSNs and represented 6.5 percent of 

the total Medicaid program (Florida Senate, 2010). 

ACO-like Organizations  

PSNs are all not-for-profit entities owned by physician-only networks or health 

systems, including physicians, hospitals, and other healthcare providers and operated 

only in Florida. PSNs are ACO-like organizations since both organizations have the 

same structure, ownership of organizations, and aims to create a healthcare delivery 

system. Like PSNs, ACOs, as outlined in the Patient Protection and Affordable Care Act 

of 2010, are networks of providers and hospitals, developed for controlling the costs of 

care, improving the coordinated continuum of care, and being accountable for the 

overall costs and quality of care (Devers et al., 2009; Keiser, 2009; Kocher, 2010; 
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Shortell et al., 2010; Salmon et al., 2012). ACOs give healthcare providers financial 

incentives to cooperate and use a shared savings model in which providers receive 

regular fee-for-service payment, but qualify to share in any savings resulting from cost 

reduction and meeting predetermined performance and utilization targets to reduce 

healthcare expenditures by avoiding unnecessary healthcare services (Devers et al., 

2009; Keiser, 2013).  

Physician-led and Hospital-led ACOs  

Shortell et al. (2008) introduced five different types of existing organizations that 

could serve as an ACO. Those organizations are multispecialty group practice, hospital 

medical staff organization, physician-hospital organization, interdependent practice 

organization, and health plan-provider network. This means ACOs will be mainly 

controlled by physicians and hospitals. The primary differences between the two ACOs 

are that in physician-led ACOs physicians’ contract and affiliate with hospitals, while in 

hospital-led ACOs, hospitals employ physicians (Kocher et al., 2010).  

There may be different characteristics depending on who controls the ACOs. 

Physician-led ACOs are based on an association of physicians in multiple practices with 

required clinical, administrative, and fiscal cooperation (Kocher et al., 2010). To 

organize this group efficiently, physician-led ACOs need strong leadership, 

organizational culture of performance improvement, and enough patients aggregated 

across individual practices to support investments in information technology and care 

management systems (Shortell et al., 2008). Hospital-led ACOs have more resources, 

including electronic medical records, healthcare providers, and quality improvement 

activities relative to physician-led ACOs (Rittenhouse et al., 2004; Mehrotra et al., 

2006). For this reason, they are more likely to redesign care processes, take 
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advantages of economies of scale, and make the changes needed to improve care 

(Crosson, 2005; Shortell et al., 2008). There is some evidence that the more integrated 

forms of ACOs provide higher quality of care on health promotion programs, selected 

preventive care, and evidence-based care management processes, including diabetes 

and asthma management, with lower healthcare expenditures when compared to the 

less integrated forms of ACOs (Fuchs, 2005; Gillies et al. 2006). Moreover, the more 

integrated ACOs have less cost of care and fewer number of hospital days, number of 

intensive care days, hospital costs, and physician costs for Medicare patients than for 

patients in other settings (Shortell et al., 2010).  

Organizational Structures: Physician-based and Health system-based PSNs  

According to previous research on ACOs, the potential impact of PSNs can be 

anticipated. There are two different types of networks – physician-based and health 

system-based PSNs – included in Medicaid managed care organization under the 

Florida Medicaid Demonstration program. Safety net hospitals and large physician 

groups such MPNs that predominantly serve Medicaid recipients, were the origins of 

PSNs (Johnson et al., 2010). Both PSNs are reimbursed on a FFS basis and shared 

saving model (Hall et al., 2013), which means both have similar characteristics in terms 

of financial and managerial mechanisms, including payment of providers and payment 

for quality improvement (Hall et al., 2013). However, organizational structures may be 

different depending on who will lead these organizations.  

Physician-based PSNs are physician-only networks, which are similar to 

physician-controlled ACOs and independent practice associations (IPAs). IPAs are an 

association of independent physicians, or groups of practicing physicians who contract 

with hospitals and other providers (Grumbach et al., 1998). Although IPAs hold 
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traditional practice autonomy and manage their own offices, unlike integrated health 

plans, IPAs serve as a corporate structure for negotiating and administering HMO 

contracts for its physician members (Shenkin et al., 1995; Grumbach et al, 1998; Tollen, 

2008).  

Health system-based PSNs are networks of healthcare providers that arrange to 

provide a coordinated continuum of services (Shortell et al., 2000). Health system-

based PSNs are led by healthcare providers, including hospitals, physician groups, 

outpatient clinics, ambulatory care centers, and nursing homes (Hall et al., 2013). 

Today’s health system-based PSNs strongly resemble the integrated delivery system 

(IDS) of the 1990s, which are the organizations that combine healthcare providers into a 

vertically and horizontally integrated organization (Robinson et al., 1996; Robinson, 

1997). Integration is an organizational structure to achieve a continuum of the 

healthcare services and interrelationship of delivery system. PSNs and IDSs create a 

care continuum and involve horizontal consolidation of hospitals; both may also create 

vertical integration of hospitals, physicians, and providers of post-acute care (Burns et 

al., 2012). In addition, health system-based PSNs provide more efficient care, since 

they have access to more resources in terms of workforce, health information 

technology systems, and financial capital than physician-based PSNs (Kocher et al., 

2010). 

PSNs vs. Other Managed Care Plans 

There is existing literature that examines the impact of PSNs on utilization, 

expenditures of health services, and satisfaction with care relative to HMOs and 

MediPass. The results related to utilization depend on the types of health services. 

Enrollees in PSNs are less likely to use health services than enrollees in HMOs and 
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MediPass (Vogel et al., 2004; Johnson et al., 2010). But PSNs have a higher level of 

inpatient use and ED visits compared to MediPass. For expenditures, the fiscal analysis 

in PSN plans seem to result in reductions in expenditures of services, followed by 

reductions in office visits and prescription drug uses, compared to MediPass and HMOs 

(Vogel et al., 2004; Harman et al., 2013). According to Hall et al. (2013), parents of 

children who are in PSNs are more likely to have a better experience in their health 

plans and higher satisfaction with their care when compared to parents of children in 

HMOs. Therefore, the results of the Florida’s Medicaid Demonstration program are 

mixed as far as managing the uses, expenditures of services, and experience in health 

plans by Medicaid enrollees. In general, Medicaid beneficiaries in PSNs have lower use 

and spending of health services and better experiences with their doctors, health plan, 

and specialty care relative to beneficiaries of HMOs and MediPass. 

Integrated Delivery System 

Integrated delivery systems (IDS) are “a network of healthcare providers and 

organizations that provides or arranges to provide a coordinated continuum of services 

to a defined population and is willing to be held clinically and fiscally accountable for the 

clinical outcomes and health status of the population served” (Shortell et al., 1996). 

According to Robinson (1996, 1997), IDSs that deal with physician-hospital combine 

physicians and hospitals into a vertically or horizontally integrated organization with a 

single ownership structure, a single chain of authority, and a single bottom line. 

Physicians are employed through the IDS and receive patients through this single 

system. Patients can move from outpatient to inpatient to sub-acute to home health 

services freely (Robinson, 1997). IDSs can also negotiate contracts with payers and act 

as a center for managed care delivery systems. IDSs are an open system that 
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integrates administrative and governance structures, information systems, care 

coordination, and financing (Suter et al., 2009). Integration describes two strategies – 

vertical and horizontal integration.  

Vertical and Horizontal Integration 

Vertical integration incorporates different stages of productions or services and 

involves the successive stages of service delivery by a single organizational entity. 

Vertically integrated organizations in a supply chain are united through a common 

owner (Snail et al., 1998; Robinson, 2001; Wang et al., 2001; Singer et al., 2010). A 

hospital’s vertical integration is the affiliation under an umbrella of organizations that 

provide different levels of care. Its goal is to increase efficiency, enhance coordination of 

care, and provide the one-stop services preferred by managed care payers and their 

enrollees (Conrad et al., 1996). Vertical integration decisions in healthcare are based on 

economies of scale, risk-bearing ability, transaction costs, and the capacity for 

innovation in a way to manage healthcare organizations (Robinson, 1996). 

Horizontal integration means to merge several locations of the same production 

stages and occurs when different medical specialists collaborate on a single patient 

population by mechanisms such as case managers, multi-disciplinary guidelines, or one 

medical/nursing record (Snail et al., 1998; Robinson, 2001). Horizontal integration 

occurs when a firm is being taken over by, or merged with, another firm that is in the 

same industry and in the same stage of production as the merged firm (Burns et al., 

2002). Hospital mergers, chains, or alliances are prominent examples of horizontal 

integrations. System hospitals are more efficient than independent hospitals in terms of 

economics of scale and scope and they have greater benefits in reputation and cost 

reduction (Robinson, 1996; Snail et al., 1998). 
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Impact of Integrated Delivery System  

In PSNs, the providers (physicians, hospitals, and healthcare systems) 

coordinate the healthcare, manage beneficiaries’ utilization, and have health 

improvement activities (Hall et al., 2013). However, as mentioned above, it is expected 

that the two types of PSNs (physician-based and health system-based PSNs) have 

different organizational structures, so the different structures that are related to more or 

less integrated delivery systems contribute to the different impacts of both PSNs on 

utilization, expenditures, and outcomes by Medicaid beneficiaries.  

A number of studies have shown that the association between integrated delivery 

systems and utilization, expenditures, and patient outcomes is mixed (Lin et al., 1999; 

Wang et al., 2001; Wan et al., 2001; Kodner et al., 2002; Lee et al., 2002; Wan et al., 

2002; Newhouse et al., 2003; Armitage et al., 2009; Crosson, 2009; Enthoven, 2009; 

Baker et al., 2014). Some studies found that integrated care is positively correlated with 

improved healthcare quality and efficiency, which is achieved through the coordination 

of care among specialists and the effective use of information technology (Kodner et al., 

2002; Armitage et al., 2009; Crosson, 2009; Enthoven, 2009). On the other hand, 

previous study reported integrated delivery systems may be used in ways that do not 

benefit patients. The more integrated delivery systems have the potential to increase 

the market power of providers. Hospitals could employ or contract with physicians and 

encourage them to provide unnecessary admissions, diagnostic testing, and outpatient 

services (Baker et al., 2014).  

Efficiency and Patient Outcomes. IDSs have more potential to provide access 

to a coordinated continuum of care and appear to be associated with higher efficiency 

due to economies of scale in purchasing, transacting, and managing activities than are 
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found in less integrated systems (Lifton, 1996; Wang et al., 2002). Newhouse et al. 

(2003) researched the relationship between service integration and patient outcomes 

using the Health Service Cost Review Commission 1997, plus the 1998 statewide 

inpatient data. The results were that service integration influenced lower readmission 

rates, length of stay, and cost of care, although only readmission rate was statistically 

significant. On the other hand, Lee et al. (2002) studied relationships between structural 

integration and average total charge, and between average total charge and surgical 

outcomes, using Donabedian’s triadic model for outcomes. This research found that 

structural integration had a higher average total charge and had a positive influence on 

surgical outcomes, including the in-hospital mortality ratio. Baker et al. (2014) 

investigated the impact of vertical integration on hospital prices, admissions, and 

spending for privately insured patients, using hospital claims from Truven Analytics 

MarketScan for the period of 2001 to 2007. The findings were that vertical integration 

was associated with increases in hospital prices and spending and related to a lower 

rate of hospital admissions. Therefore, the results regarding on the relationship between 

integration and outcomes are inconsistent.  

Conclusions 

Florida implemented the Medicaid Reform Demonstration in 2006 to increase 

market competition, which would result in better access to care, higher quality of care, 

and efficiency. There are several components of the Florida Medicaid Reform 

Demonstration: mandatory enrollment in a managed plan, consumer’s choice of health 

plans, and an incentive program to encourage healthy behaviors. In terms of enrollees’ 

choice of health plans, beneficiaries in some reform counties, including Broward, Duval, 

Baker, Clay, and Nassau counties, can choose between PSNs and HMOs for their 
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health plans, while enrollees in non-reform counties can have their choice of health 

plans between MediPass and HMOs. Among several health plans, this study focuses on 

PSNs, especially the two different types of PSNs – physician-based PSNs and health 

system PSNs, and the impact of the structural differences on the healthcare process 

and outcomes. As mentioned above, the structural differences between both were 

explained by the concept of integration.  

Given the previous findings in the literature, there is reason to believe that 

healthcare service utilization, expenditure, and outcomes for Medicaid beneficiaries vary 

depending on the types of PSNs in which they were enrolled, but the mechanisms 

through which these PSNs play a role in the market place under the Florida Medicaid 

reform and how processes to serve healthcare services are influenced by structural 

changes are unclear. Previous insufficient and inconsistent findings related to the 

relationship between structural integration and outcome, including healthcare utilization, 

spending, and outcomes are subject to limitations due to (1) lack of research on 

distinguishing the types or level of integration and their outcomes, (2) variation of 

measurement and data, and (3) lack of consistent theoretical and conceptual 

frameworks to guide the research. 
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Figure 2-1. Florida Medicaid Reform Areas 
(http://www.fccmh.org/resources/docs/medicaid_reform_and_managed_care_
-_4-16-07.pdf) 
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Table 2-1. Characteristics of Physician-based and Health System-based PSNs 

 
Physician-based 

PSNs 
Health System-

based PSNs 
HMOs 

MediPass 
(PCCM) 

Financial Mechanism 

Payments  
Fee-for-Services 

and Shared 
Savings model 

Fee-for-Services 
and Shared 

Savings model 
Capitation 

Per member 
per month 
(PMPM) 

     
Managerial Structure 
Reform counties Yes Yes Yes No 
Area Served Florida only Florida only Multi-state Multi-state 
Geographic 
Orientation 

Local and 
Regional 

Local 
Local and 
Regional 

Local and 
Regional 

 

Ownership 

 

Not-for-profit 

 

Not-for-profit 

 

For-profit/ 
Not-for-profit 

 

For-profit/ 
Not-for-profit 

 

Mission 

 

Medicaid only 

 

Medicaid only 

 

Diversified, 
Medicaid, 

Govt payers 

 

Medicaid 
only 

     
Organizational Structure 

Provider-led 
Physician 
network 

Health system  
Primary 

care 
physicians 

Primary care 
medial home base  

Yes No No Yes 

Plan Name in 
Broward and 
Duval Counties 

Access Health 
Solutions, 

Florida NetPass, 
Pediatrics 
Associates 

Better Health 
Plan, Children’s 

Medical 
Services, First 

Coast 
Advantages, 

South FL 
Community 

Care Network 
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CHAPTER 3 
CONCEPTUAL FRAMEWORK AND HYPOTHESIS 

This chapter discusses the conceptual framework and hypotheses examined in 

this study. First, this chapter describes theoretical implications of integrated delivery 

system, which is helpful to understand the structural differences between physician-

based PSNs and health system-based PSNs. Organization theory was selected to 

describe the differences of the two types of PSNs in terms of organizational structure 

and characteristics. Next, the conceptual framework for assessing the impact of PSNs 

on utilization, expenditure of healthcare services, and outcomes is introduced. Finally, 

this chapter discusses hypotheses formulated from theoretical and conceptual 

frameworks. 

Theoretical Implications 

Agency Theory 

In economics, the principal-agent problem treats the difficulties that arise under 

conditions of incomplete and asymmetric information when a principal hires an agent. 

Based on the seminal paper by Jensen (1976) and later Fama and Jensen (1983), 

agency theory is directed at the principal-agent relationship, in which one party (the 

principal) delegates work to another (the agent), who performs that work. Inherent in all 

contracts, the principal and agent often have conflicting interests in order to maximize 

their individual goals. Moreover, there often exists information asymmetries between the 

parties, where the principal has less information than the agent. Given that all 

individuals are bound in their rationality to make decisions, both parties will undergo 

costs to align incentives. Agency costs are the sum of all costs to align these incentives. 

These include monitoring costs (the costs of the principal to monitor the agent’s 
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behavior), bonding costs (the costs an agent will incur to prove its honesty to the 

principal); and residual loss (the welfare loss to the principal by the misalignment of 

incentives).  

The traditional view of the physician-hospital relationships (dual structure of 

authority) best explains the agency theory in that the hospital (principal) contracts or 

hires the autonomous physician (agent) to recruit patients and perform high quality 

clinical services. To realign incentives and reduce inefficiencies, agency costs have 

been spent and various models have been developed. These include Integrated 

Delivery Systems (IDS – Vertical integration) and Contractual Networks (Virtual 

integration). According to Robinson (1997), IDS models take on a multi-divisional 

structure, which include a corporate umbrella and a set of subsidy divisions, including a 

physician division, one or more hospital divisions, and other divisions for services such 

as nursing homes or home healthcare. According to agency theory, as physicians 

become organizationally and financially dependent on the IDS and hospital and are paid 

through tighter contracts, their incentives should better align and impel physicians to 

become more cost conscious. This would then lead to more efficient and profitable 

behavior within the hospital setting, ultimately leading to reduced patient costs and 

better quality. The logic behind PSNs is that physicians, hospitals, and other 

organizations are encouraged to coordinate care and grow by merging their operations 

with one another to align incentives and reduce inefficiency.  

Transaction Cost Economics 

Coase (1937) and Williamson (1981) introduced TCE to describe why firms exist. 

The key decision relative to the cost of coordination, personnel and planning of any 

production, was to determine whether to make the transaction in-house or buy it in the 
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market. These costs rise with transaction frequency, complexity, the degree of 

uncertainty in a market or environment, and asset specificity (site, physical and human 

assets). Firms will make a decision to buy a good or service on the market or produce it 

in house according to which provides the lowest transaction cost and greatest 

efficiency, thereby impacting the size, behavior, and governance structure of that firm. 

Robinson (1997) described the motives to vertically integrate through the TCE 

theory as a way to reduce transaction costs. A vertically integrated delivery system 

would have greater streamline efficiency, which would reduce costs and would result in 

better quality and performance. Vertical integration, which internalizes buyers and 

sellers within the same organizations, is a logical strategic response to rising transaction 

costs (Williamson, 1981). In healthcare, given the increased intensity and complexity of 

exchange between doctors and hospitals and the increasing possibility of losing 

physicians to competing organizations, as often occurred in the 1990s, TCE could 

explain why hospitals seek to acquire admitting and referring physician practices. Under 

heightened uncertainty and the possibility of greater opportunistic behavior, TCE might 

also explain why providers and managed care companies would turn to vertical 

integration as a means by which to manage more efficient exchanges between them.  

The logic behind PSNs is that physicians, hospitals, and other organizations are 

encouraged to coordinate care and grow by merging their operations with one another. 

TCE would explain such growth by suggesting that increased coordination and merging 

reduces the transaction costs of doing business. As providers become more financially 

accountable for the Medicaid beneficiaries’ total care and reimbursement being 

dependent on other providers’ care, organizations can reduce these costs by merging 
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and better coordinating services. Providing services “in-house” promotes greater 

communication and efficiency among workers. However, by continuing to contract out 

processes and remain small in size, provider organizations would have both lower 

economies of scale and greater transaction costs. This essentially occurs due to 

reduced communication and coordination, which are partially offset by transaction costs 

to reduce these inefficiencies. In short, the transaction costs for merging and producing 

services in house are far less than contracting out services to other providers. 

Resource Dependence Theory 

Recourse Dependence Theory (RDT) (Pfeffer and Salancik, 1978) is concerned 

with how organizational survival is related to the extent that they effectively manage 

their environmental demands or acquire essential resources. RDT also proposes that 

organizations will depend on other organizations to gain essential resources when they 

have limited resources (Pfeffer and Salancik, 1978). RDT proposes that actors lacking 

in essential resources will seek to establish relationships with (i.e., be dependent upon) 

others in order to obtain needed resources. Also, organizations will attempt to alter their 

dependence relationships by minimizing their own dependence or by increasing the 

dependence of other organizations on them (Pfeffer and Salancik, 1978). RDT suggests 

that managing the exchanges and relationships with interdependent organizations may 

be more important to survival than managing production efficiencies. One strategy to 

maximize the power of an organization is integration. Integration is defined by 

combining previously separate and independent functions, resources, and organizations 

into a new and united structure (Shortell et al., 1996; Lin et al., 2001). More specifically, 

vertical integration is viewed as a strategic mechanism organizations might need in 

order to cope with increasing interdependencies more than the better management of 
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internal processes or the costs of exchange. Also, it allows for consolidation of 

resources, increased interdependency, and, ultimately, greater control over uncertainty 

because of cooptation and resource allocation control.  

In accordance with the RDT, organizations try to minimize their dependence and 

maximize their market share to be successful organizations (Pfeffer and Salancik, 

1978). RDT would explain the benefits of PSNs by suggesting that, given new 

incentives, cost and reimbursement structures, increased coordination, and merging will 

reduce organizational dependence and maximizes their independence. Compared to 

physician-based PSNs, health system-based PSNs are more integrated organizational 

structures and tend to have more resources, such as a healthcare workforce, healthcare 

technology, and a larger financial budget. Therefore, health system-based PSNs have 

more organizational independence than physician-based PSNs, which means they are 

available to align healthcare facilities, programs, or services and offer a coordinated 

continuum of healthcare to Medicaid beneficiaries.  

Through these organization theories, this study makes the assumption that these 

two organizations have different organizational structures and characteristics, which 

impact the process and outcomes of delivering healthcare service to Medicaid 

beneficiaries. 

Conceptual Framework for Provider Service Networks 

Previous research investigating the distinguishing characteristics between the 

two types of PSNs was highly restricted in scope and depth. However, according to 

some recent literature on ACOs, PSNs resemble ACOs in terms of goals and focus, 

which was to reduce healthcare spending and maintain quality of care at minimal cost, 

as well as in terms of the organizational structure and ownership (Shortell et al., 2008; 
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Salmon et al., 2012). The outcomes of ACOs controlled by physicians or hospitals are 

different due to their internal resources and organizational structures (Rittenhouse et al., 

2004; Crosson, 2005; Gillies et al., 2006; Mehrotra et al., 2006; Shortell et al., 2008; 

Kocher et al., 2010). For this reason, we expect that there will be significant differences 

in healthcare utilization, spending, and health outcomes by Medicaid enrollees in the 

two different types of PSNs. 

As previously mentioned, however, there is limited research on the impact of 

PSNs on the process and outcomes of healthcare services delivery. To address the 

limitations in empirical studies, organization theoretical perspectives utilizing the 

resource dependence theory, agency theory, and transaction cost economics are used 

to identify the organizational structures between the two models of PSNs as structural 

indicators. This study also use the Donabedian’s Structure-Process-Outcomes (SPO) 

model to investigate the impact of specific Medicaid health plans on utilization and 

expenditure of healthcare services in Florida reform counties and the association 

between the process and outcomes of healthcare services within the two different types 

of PSNs. The model is called by PSN’s SPO model. Therefore, this study uses 

theoretical and conceptual explanations for how these two models of PSNs are different 

and how they ultimately affect the healthcare utilization, expenditures, and health 

outcomes of Medicaid beneficiaries enrolled in physician-based PSNs and health 

system-based PSNs. 

This study uses Donabedian’s SPO framework to understand how Florida’s new 

managed care plan is related to utilization, expenditures of healthcare services, and 

Medicaid beneficiaries’ satisfaction with their health plans, overall healthcare, personal 
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doctor, and specialist. Donabedian (1966) posited three categories of organizational 

assessment: structure, process, and outcomes. The SPO model is a function of the 

components that relate to the organizational characteristics of healthcare providers 

(structure), the clinical and administrative procedures involved in the delivery of 

healthcare to patients (process) and the effect of care on the health status of hospital 

patients (outcomes) (Donabedian, 1966, 1988). These three categories of measures are 

interdependent and are linked in an underlying framework. The relationship between the 

new health plan structure and the process of healthcare services is important because 

processes can affect patient outcomes, such as health status and consumer 

satisfaction. Good processes should be driven by good structure and good outcome 

should be derived from good processes (Donabedian, 1998; Zinn et al., 1998). For 

Medicaid managed care organization, Schiller et al. (2010) adopted the SPO model to 

examine the effect of Provider Sponsored Organizations (PSOs) on patient assessment 

of care and self-reported utilization relative to HMOs and PCCMs in Florida. This model 

illustrates the derived conceptual framework and describes the mechanisms through 

which the structural characteristics of the organization impacts unit-level utilization and 

expenditure, and this influences patients’ satisfaction.  

Structure factors. According to the SPO model from previous research 

(Donabedian, 1966, 1988; Schiller et al., 2010), structure refers to organizational 

resources for delivery of healthcare services, such as several Medicaid managed care 

organizations, including PSOs and PCCMs. In the derived PSNs’ SPO model (Figure 3-

3), the organizational structures examined are physician-based and health system-

based PSNs. Medicaid beneficiaries’ choice among two types of PSNs and HMOs may 
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play an important role in the processes of enrollees’ use of healthcare services and 

expenditures in reform counties. 

Process factors. The processes refer to the actual process of delivering care, 

such as patients’ utilization and their spending on healthcare services (Donabedian, 

1966, 1988, 1992). Indicators that measure the actual process of delivering healthcare 

services are inpatient days/utilization, outpatient utilization, prescription drugs use, and 

PMPM expenditures (Donabedian, 1966, 1988). Process measures need to be adjusted 

by case-mix since the process in different types of organizational structures will depend 

on Medicaid enrollees’ demographic characteristics, such as age, gender, 

race/ethnicity, residence in rural or urban areas, and health status (Zuckerman et al., 

2002; Schiller et al., 2010). These variables influence experiences of healthcare 

utilization and expenditures in this study. In the derived PSNs’ SPO model, we control 

driving factors that affect their use of healthcare services and their health outcomes, 

introduced by the Andersen’s behavioral model of healthcare utilization. Those driving 

factors are environmental, predisposing, and enabling characteristics (Philip et al., 

1998, Figure 3-1). The Andersen (1995) behavioral model for this study was used to 

adjust the association between the new Medicaid managed care plans and Medicaid 

enrollees’ process and outcomes, so the traditional population characteristics, including 

predisposing and enabling factors, will influence the outcomes indicators. For this study, 

the predisposing and enabling factors are age, gender, race/ethnicity, geographic 

residence, type of eligibility, and health status (risk score).  

Outcomes factors. Finally, outcomes consist of measures of patient health, 

including patient outcome measures (Donabedian, 1966, 1988, 1992). Outcome 
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indicators include interpersonal outcomes, such as patient satisfaction and patient’s 

quality of life (Donabedian, 1988; Zinn et al., 1998). For this study, outcome measures 

are Medicaid beneficiaries’ satisfaction with their health plans, overall healthcare, 

personal doctor, and specialist, which is consistent with prior empirical studies that 

examined the influence of Medicaid managed care organizations on patients’ health 

outcomes and investigated the differences in rating and report of care between 

enrollees in HMOs and those in PSNs (Schiller et al., 2010; Hall et al., 2013). 

Hypotheses 

Hypotheses were formulated to evaluate the impact of two different models of 

PSNs on enrollees’ utilization, spending of healthcare and satisfaction with health plans, 

overall healthcare, personal doctor, and specialist in reform counties using the SPO 

conceptual model to describe the relationships between these concepts. Using the 

Florida PSNs framework, including several organization theories and Donabedian’s 

SPO model, hypotheses were developed as follows. 

The Association of Organizational Structure and Utilization 

Like IDS, health system-based PSNs are networks established and operated by 

groups of affiliated healthcare providers. Based on arguments by Kautz et al. (2007), 

Robinson et al. (1996), and Shortell et al. (1993), we expected that there would be 

variations in Medicaid enrollees’ uses of healthcare services between physician-based 

and health system-based PSNs. Particularly, networks that are more integrated will be 

more likely to improve quality of care and reduce unnecessary healthcare utilization and 

spending. Therefore, Specific Aim 1 assesses the differences in use of healthcare 

services between enrollees in physician-based PSNs and those in health system-based 

PSNs over time. Specifically, this study will measure emergency department (ED) 
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utilization, inpatient hospital utilization, and prescription drug use separately as 

healthcare utilization indicators. According to previous systematic review (Armitage et 

al., 2009), several studies reported a reduction in emergency department visits and 

inpatient length of stay after integrating delivery systems. Integrated medical groups in 

California reported a higher level of clinical quality and more health promotion programs 

when compared with independent physician associations (IPAs) (Robinson et al., 2010). 

Therefore, the following hypotheses are postulated. 

 Hypothesis 1. ED utilization by Medicaid enrollees in health system-based PSNs 
will be less than ED utilization by Medicaid enrollees in physician-based PSNs.  

 Hypothesis 2. Inpatient utilization by Medicaid enrollees in health system-based 
PSNs will be less than inpatient utilization by Medicaid enrollees in physician-
based PSNs.  

 Hypothesis 3. Prescription drug utilization for Medicaid enrollees in health 
system-based PSNs will be more than prescription drug utilization for Medicaid 
enrollees in physician-based PSNs.  

The Association of Organizational Structure and Expenditures 

Given prior findings in the literature review that more integrated organizations are 

more likely to reduce healthcare spending compared to less integrated organizations 

(Lifton, 1996; Backer et al., 2014), this study expects to find variations in expenditures 

between the two models of PSNs. We also anticipate that PMPM Medicaid expenditures 

in physician-based PSNs will be more than expenditures in health system-based PSNs, 

since less integrated organizations have higher expenditures and costs based on 

agency theory and transaction cost economics. Therefore, Specific Aim 2 investigates 

the differences in PMPM Medicaid expenditure between physician-based and health 

system-based PSNs. The hypothesis is postulated as follows.  
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 Hypothesis 4: PMPM expenditures for Medicaid enrollees in health system-
based PSNs will be less than PMPM expenditures for Medicaid enrollees in 
physician-based PSNs.  

The Association of Structure, Process, and Outcomes 

Donabedian’s SPO model suggests that organizational structure influences the 

processes of patient care, which in turn affects patient outcomes. We anticipated that 

the different organizational structures would affect patient outcomes, such as 

satisfaction with enrollees’ health plans, overall healthcare, personal doctor, and 

specialist. In addition, given the different types of PSNs in Medicaid managed care, 

there will be variations in Medicaid enrollees’ satisfaction, depending on use and 

spending of healthcare services between physician-based and health system-based 

PSNs. Therefore, Specific Aim 3 investigates how process of care affects outcomes in 

the health system-based PSNs compared to physician-based PSNs over time. 

Therefore, it is postulated from this aim that:  

 Hypothesis 5: Medicaid enrollees in health system-based PSNs will have a 
higher satisfaction with health plans, overall healthcare, personal doctor, and 
specialist when compared to those in physician-based PSNs.  
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Figure 3-1. Andersen’s Behavior Model  
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Figure 3-2. Florida PSNs Framework  
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Figure 3-3. PSNs’ SPO Model  
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CHAPTER 4 
DATA AND METHODS 

This chapter first describes the study design and the data source. The next step 

is to define and measure the variables. Finally, this chapter includes a discussion on 

econometric methods for statistical analysis. This proposal is aimed at defining the 

effect of the new Medicaid delivery system on healthcare utilization and expenditures 

among Medicaid enrollees. To calculate access to care and expenditures, this study 

was conducted using a retrospective, longitudinal study design over a 72-month period 

of time from July 2004 through June 2010. Also, this study analyzed the association 

between healthcare process and outcome indicators using a survey data set from 2006 

to 2008. 

Study Design 

For Specific Aims 1 and 2, this analysis uses a quasi-experimental and pre-post 

study design, which in economic terms is a difference-in-difference approach. This 

difference-in-difference (DID) methodology, which was similarly employed by Tai-Seale 

et al. (2001), measures the comparison of changes in utilization and expenditures by 

Medicaid enrollees before and after redesigned Florida Medicaid managed care, which 

utilized the two types of PSNs applied in Broward and Duval counties. Under the 

assumption that there are no factors other than the Demonstration of both types of 

PSNs or that the effect of other factors do not vary between the two different types of 

PSNs, the result is a DID estimate that can be identified as the effect of the 

Demonstration on use and expenditures of services between Medicaid enrollees in 

health system-based PSNs and those in physician-based PSNs. In the comparisons 

between pre- and post-reform, MediPass (PCCM in Florida) enrollment is a reasonable 
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proxy of PSN enrollment for the pre-reform periods, since the two reform counties had 

minimal PSN market penetration before Medicaid reform and both are paid on a FFS 

basis.  

For this study, the changes in utilization and expenditures between the baseline 

periods, which is defined as the two fiscal years before policy implementation, and the 

six years of the demonstration in the health system-based PSNs are measured and 

compared with changes in the physician-based PSNs in Broward and Duval counties 

over the same time period. By measuring the DID, we can begin to examine whether the 

Demonstration program had a meaningful impact on the difference in health service use 

and healthcare expenditures between health system-based PSNs and physician-based 

PSNs.  

𝐷𝐼𝐷 = (Utilization and Expenditurespost− health system−based PSNs

− Utilization and Expenditures pre− health system−based PSNs)

−  (Utilization and Expenditurespost− physician−based PSNs 

−  Utilization and Expenditurespre− physician−based PSNs) 

 
In addition, for Specific Aim 3, this study again uses a DID approach to assess 

the changes in enrollees’ satisfaction with their health plans, healthcare, personal 

doctor, and specialist between enrollees in physician-based PSNs and health system-

based PSNs in Broward and Duval County from 2006 to 2008. The changes in 

enrollees’ satisfaction between the baseline period, which was in 2006, before 

implementation of reform, and two years of the demonstration in the health system-

based PSNs were calculated and compared with changes in enrollees satisfaction in the 

physician-based PSNs over the same time period. 
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Data Sources and Empirical Models 

The purpose of this study was to determine whether unnecessary healthcare 

utilization and expenditures for Medicaid enrollees decrease and whether Medicaid 

enrollees’ satisfaction with health plans, overall healthcare, personal doctor, and 

specialist improve after the implementation of PSNs in Florida Medicaid managed care. 

The study uses secondary data – Florida Medicaid medical, facility, and pharmaceutical 

claims data from 2004 through 2010 (FY0405-FY0910) and Consumer Assessment of 

Healthcare Providers and Systems (CAHPS) survey data from 2006 to 2008, with 

Medicaid beneficiaries from Broward and Duval counties who were enrolled in at least 

one of the two types of PSNs after the policy change and MediPass before the policy 

implementation. These data were then manipulated to produce the analytic datasets 

required for the statistical analyses designed to measure the effect between the two 

types of PSNs on utilization and expenditures, and to investigate the impact on 

beneficiaries’ satisfaction. Medicaid enrollees’ characteristics and eligibility for Medicaid 

were taken from the Medicaid Enrollment database. For Specific Aim 1 and 2, the unit of 

analysis is a member-month, which is equal to one member enrolled in a Medicaid 

managed care for one month, whether or not the member actually receives any services 

during the period. For Specific Aim 3, the unit of analysis is a member-year.  

Florida Medicaid Claims and Eligibility Data 

Medicaid administrative data were obtained from the Florida Agency for 

Healthcare Administration (AHCA). The claims data result from administering healthcare 

delivery, enrollment into health insurance plans, and reimbursement for services 

(Iezzoni, 1997). The study data set covers a 72 month period from July 2004 – June 

2010 to examine the influence of the policy. The study population includes all Medicaid 
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beneficiaries who lived at least 1 month in Broward and Duval counties during the study 

period. The study samples are enrolled in MediPass (PCCM) between July 2004 and 

June 2006 (FY0405-FY0506) and were enrolled in physician-based PSNs and health 

system-based PSNs between July 2006 and June 2010 (FY0607-FY0910).  

Inclusion criteria were families with children receiving support under the 

Temporary Assistance for Needy Families (TANF) program and individuals receiving the 

Supplemental Security Income (SSI) benefits, which include many of the elderly, blind, 

and disabled with low income, and pregnant women. Individuals with eligibility based on 

TANF and SSI are required to take part in the demonstration, while individuals, 

including dually eligible and pregnant women, were not considered mandatory 

participants and could choose between HMOs and PSNs (Harman et al., 2011). 

Exclusion criteria were voluntary participants and children who received services 

through a special program for children with special healthcare needs. Voluntary 

participants were pregnant women and all persons 65 years and older due to dual 

enrollment with Medicare.  

CAHPS Data 

The CAHPS survey measures health plan performance in several dimensions, 

including ratings of overall healthcare, health plan, primary doctor or nurse, specialty 

care, and reports of experiences with using a health plan and healthcare services 

(Farley et al., 2002; Quilgley et al., 2003; Keller et al., 2005). The aims of CAHPS were 

to measure important aspects of a health plans’ performance from the consumer’s 

viewpoint (Fox et al., 2001; Farley et al., 2002). The response scales of each rating 

ranged from 0 to 10. For this study, we measured outcome indicators using 
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questionnaires of enrollees’ satisfaction with their health plans, overall healthcare, 

personal doctor, and specialist. 

 Health plan rating: Using any number from 0 to 10, where 0 is the worst and 10 is 
the best health plan possible, what number would you use to rate your health 
plan?  

 Health care rating: Using any number from 0 to 10, where 0 is the worst and 10 is 
the best health care possible, what number would you use to rate your health 
care?  

 Personal doctor rating: Using any number from 0 to 10, where 0 is the worst and 
10 is the best personal doctor possible, what number would you use to rate your 
personal doctor?  

 Specialist rating: Using any number from 0 to 10, where 0 is the worst and 10 is 
the best specialist possible, what number would you use to rate your specialist?  

The enrollee list generated from AHCA member month and recipient eligibility 

files were randomized and used to create the survey sample. The dataset from AHCA 

included Medicaid ID, enrollee name, demographics, county, eligibility status, and 

health plan name (Duncan et al., 2007). Plan members were randomly sampled using 

probability sampling to confirm that members were a representative sample from each 

Medicaid managed care plan (MediPass, HMOs, and PSNs) (Hall et al., 2013). 

Medicaid enrollees in the original Demonstration counties, Broward and Duval, for at 

least six consecutive months were randomly selected to participate in a 20-minute 

telephone-based CAHPS survey. The survey was completed by the University of 

Florida’s Survey Research Center in the Bureau of Economic and Business Research.  

Empirical Models by Hypotheses 

Based on hypotheses 1, 2, 3, 4, and 5 in Chapter 3, there are five empirical 

models to examine the impact of the new healthcare plan on utilization, spending, and 

enrollees’ satisfaction. 
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 Model 1. ED visits = f [time, pre-/post-reform, physician-based/health system-
based PSNs, demographic characteristics, geographic location, and risk scores]  

 Model 2. Inpatient hospital utilization = f [time, pre-/post-reform, physician-
based/health-system-based PSNs, demographic characteristics, geographic 
location, and risk scores]  

 Model 3. Prescription drugs = f [time, pre-/post-reform, physician-based/health-
system-based PSNs, demographic characteristics, geographic location, and risk 
scores]  

 Model 4. Per Member per Month (PMPM) expenditures = f [time, pre-/post-
reform, physician-based/health system-based PSNs, demographic 
characteristics, geographic location, and risk scores] 

 Model 5. Satisfaction with health plan, healthcare, personal doctor, and specialist 
= f [time, pre-/post-reform, physician-based/health-system-based PSNs, 
demographic characteristics, geographic location, and risk scores] 

Measures for Data 

This section outlines the operationalization of variables incorporated in the study 

model, including the outcome measures, PSN measures, and control variables that 

include population characteristics and health status of Medicaid enrollees. The 

dependent and independent variables and covariates are derived from the Florida 

Medicaid facility, medical, and pharmacy claims data and CAHPS survey data. Table 4-

1 summarizes the measurement and operationalization of these variables in our study. 

Outcome Variables 

Ultimate outcome variables. To assess ultimate outcomes indicators, two 

questions in the CAHPS were used for this study: Medicaid enrollees’ satisfaction with 

their health plans and healthcare services (healthcare, personal doctor, and specialist). 

Ratings of satisfaction with health plans and healthcare services are 0 to 10, which 

represents 0 if beneficiaries are not satisfied with their health plans and 10 are most 

satisfied. Because of the skewed distribution of CAHPS scores, the responses were 



 

59 

collapsed into three categories using the cut points identified by Hall et al. (2013). 

Ratings were categorized into the following groups: high score (9-10), medium (7-8), 

and low score (6 and below).  

Inter-mediator outcome variables. Utilization included per member per month 

ED, pharmacy utilization, and inpatient hospital utilization. This study measured those 

variables, following previous literature (Lemak et al., 2005). ED visits were analyzed by 

the total number of emergency room visits, while inpatient utilization was analyzed by 

the total number of inpatient admissions and the total number of inpatient days. 

Prescription drug uses were measured in two ways: total number of pharmacy claims 

and number of generic pharmacy claims. 

To calculate pre-reform baseline expenditures, we collected all inpatient, 

outpatient, medical, and pharmacy claims’ paid amounts in MediPass per member per 

month (PMPM) payment amounts for all Medicaid enrollees who lived at least one 

month in Broward and Duval County and were in an eligibility category that would have 

made them participate mandatorily in the demonstration from July 2004 to June 2006 

(Harman et al., 2009, 2011). To calculate reform expenditures, all claims’ paid amounts 

in physician-based PSNs and health system-based PSNs for individuals who were 

enrolled for at least one month from September 2006 to June 2010 were included. For 

PSNs, PMPM expenditures were the sum of all paid amounts for claims in a given 

month, including a monthly patient case management fee paid to PSN providers 

(Harman et al., 2011, 2013). For this study, the expenditures do not include 

administrative costs incurred by the Florida Agency for Healthcare Administration. 
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Independent Variables 

The primary explanatory variables were the two different types of PSNs in Florida 

Medicaid managed care under the Florida Medicaid Reform Demonstration program. 

These variables were coded as physician-based PSNs and health system-based PSNs 

based on their plan name. In physician-based PSNs, there were several health plans, 

including Pediatric Associations, Access Health Solution, and Florida NetPass. Health 

system-based PSNs were Better Health Plan, Children’s Medical Services, First Coast 

Advantages, and South Florida Community Care Network. This variable is a binary 

indicator; with Medicaid beneficiaries enrolled in physician-based PSNs indicating a 

value of 0 and Medicaid beneficiaries enrolled in health system-based PSNs indicating 

a value of 1. 

Control Variables 

Control variables included age, gender, race/ethnicity, residence (Broward or 

Duval), eligibility category, and health status.  

Demographic characteristics. Demographic characteristics included age, 

gender, race/ethnicity, and eligibility type. Age was a continuous variable, whereas most 

characteristics were categorical variables. For gender, male was the reference group in 

the multivariate models. The following categories were used to describe an enrollee’s 

race/ethnicity: Latino, Black, White, or other. White was the reference group. We 

included two eligibility types: Temporary Assistance for Needy Families (TANF) and 

Supplementary Social Security Income (SSI). This variable was a binary variable, with 

TANF indicated a value of 0 and SSI indicated a value of 1. 

Geographic location. Medicaid enrollees, who were enrolled in PSNs in 

Broward or Duval counties, were selected as study samples. However, there were 
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potential culture, population characteristics, and socioeconomic status differences 

between Broward and Duval counties due to geographic location. Broward County is 

located in the southeast part of Florida, which includes Fort Lauderdale, while Duval 

County is located in the northeast part of Florida and includes Jacksonville. Broward 

County has more persons who are Hispanic or Latino origin (25.8 percent vs. 7.9 

percent), are foreign born (31.2 percent vs. 9.1 percent), and speak other languages 

than English at home (37.2 percent vs. 12.8 percent), compared to Duval County (US 

Census Bureau, 2011).  

Risk scores. The Florida Agency for Healthcare Administration (AHCA) used the 

Medicaid Prescription Drug risk adjustment model to calculate risk scores to risk-adjust 

premiums for each HMO and PSN recipient. Medicaid Prescription Drug risk adjustment 

model was used to expect enrollees’ diagnosed diseases and calculate risk score based 

on enrollee’s prescription drug list. However, PSNs were paid on a FFS basis. AHCA 

compared the amount the plan using the FFS payment to the amount being paid by a 

risk adjustment rate, since payment of PSNs change from FFS to risk adjusted 

capitation (Harman et al., 2009). In this analysis, risk scores are used to account for 

differences in Medicaid beneficiaries’ health risk that patients bring to their healthcare 

encounters (Iezzoni, 2003). We used data from FY0405 and 0506 as baseline and data 

from FY0607 to 0910 as follow-up.  

Analytical Data Set 

Specific Aim 1 and 2    

These are a total of 12,554,322 (FY0405: 2,561,004, FY0506: 2,591,865, 

FY0607: 1,054,817, FY0708: 1,923,457, FY0809: 2,016,745, FY0910: 2,389,434) 

member months included in the analytic dataset (Table 4-2). The population from 
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Broward and Duval counties for pre-reform period and for post-reform period included 

5,017,028 member months and 7,393,453 member months. For this study, the study 

population were enrollees in MediPass, physician-based PSNs, and health-system-

based PSNs. The final cohort in MediPass for the pre-reform period included 2,544,281 

member months with 15.48% eligible through SSI and 84.52% eligible through TANF 

(Table 4-3). The final cohort in physician-based PSNs and health-system-based PSNs 

for post-reform period included 838,254 member months and 1,073,434 member 

months, with 14.76% and 18.27% eligible through SSI and 85.24% and 81.73% eligible 

through TANF. 

Specific Aim 3 

CAHPS surveys from 2006 to 2008 were used to analyze the differences in 

healthcare outcomes between physician-based PSNs and health system-based PSNs. 

The analytic sample is limited to enrollees in Broward and Duval counties. For the 

Specific Aim 3, the study population were enrollees in physician-based PSNs and health 

system-based PSNs, totaling 6,483. For the period prior to the reform demonstration, 

1,288 enrolled in P-PSNs and 428 enrolled in health system-based PSNs. For the 

demonstration period, 2,414 enrolled in physician-based PSNs and 2,353 enrolled in 

health-system-based PSNs. Therefore, among the study population (6,483 person 

years), 57.1% (3,702 person years) of beneficiaries enrolled in physician-based PSNs 

and 42.9% (2,781 person years) of beneficiaries enrolled in health system-based PSNs 

from 2006 to 2008. Survey data were weighted to enable appropriate calculation of 

population estimates based on plan size and non-response in each county (Hall et al., 

2013). 
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Statistical Analysis 

Statistical analyses were conducted using Statistical Analysis Software (SAS). 

Statistical significance for these analyses was set at p<0.05. First, descriptive statistics 

were conducted to determine the means, standard deviations, and ranges of all 

measures in our model. Next, for the difference-in-difference approach, differences in 

utilization, expenditures, and outcomes by Medicaid enrollees before and after policy 

implementation were calculated for each type of PSN without considering confounding 

variables. We measured the variation between differences in per member per month ED 

visits, inpatient hospital utilization, and prescription drug use, PMPM expenditures, and 

outcomes between the two types of PSNs. Based on the findings from these statistics, 

we conducted multivariate analysis to test the specific aims. 

Specific Aims 1 and 2 

To analyze the relationship between the structural change in Medicaid managed 

care and healthcare efficiency, this study used Florida Medicaid claims and eligibility 

data from July 2004 to June 2010, which means the autocorrelation will be problematic. 

Autocorrelation refers to errors in the next time period and errors in the current time 

period were correlated and could be tested using the Durbin-Watson test statistics 

(Woodbridge, 2002). With longitudinal data, it is possible to have error terms that are 

partially due to cross-sectional and time effects. Poisson Random-effect with Maximum 

Likelihood Estimators or negative binominal regression models can correct the error 

terms from both cross-sectional and time effects.  

First, univariate analysis was conducted to find differences in utilization and 

expenditures between health system-based PSNs and physician-based PSNs with the 

full sample population. These differences were calculated separately for SSI and TANF 
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enrollees. These calculations for expenditures were done on the full sample and with 

the top 5 percent of observations removed to delete the influence of outliers. However, 

this process was not used to calculate enrollees’ healthcare utilization with the top 5 

percent of observations removed, since the unit of analysis is monthly based, 

suggesting there were few ED visits, inpatient hospital utilization, and prescription drug 

use.  

After conducting descriptive analysis and univariate analysis, we used 

multivariate analyses to account for changes in utilization of ED, inpatient, and 

prescription drug use, and claims expenditures before and after the Demonstration 

while controlling for demographic characteristics (age, gender, race/ethnicity, and type 

of eligibility), geographic location (residence area), and risk scores between health-

system-based and physician-based PSNs. Thus, the overall differences in the effect of 

Medicaid Reform on healthcare utilization and PMPM expenditures for enrollees in 

physician-based PSNs and health system-based PSNs could be more precisely 

assessed. The nature of the dependent variable should be considered.  

Specific Aim 1. The first research objective was to assess the differences in 

utilization of healthcare services – ED visits, inpatient utilization, and prescription drug 

use – between physician-based PSNs and health system-based PSNs. Hypotheses 1, 2 

are ED utilization and inpatient hospital utilization by Medicaid enrollees in health 

system-based PSNs will be less than ED utilization by Medicaid enrollees in physician-

based PSNs, ceteris paribus. Hypothesis 3 is prescription drug use by Medicaid 

enrollees in health system-based PSNs will be more than prescription drug use by 

enrollees in physician-based PSNs. Dependent variables of hypotheses 1-3 were the 
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number of ED visits, inpatient hospital utilization, and prescription drug uses. These 

dependent variables are nonnegative and count-dependent variables. There are some 

problems, including heteroskedasticity, if we try to estimate the model using OLS 

regressions, because the distribution of the count data was severely skewed with the 

long tail on the right side. A solution to this problem was to use a distribution that fits the 

data and conduct nonlinear regression analysis. According to Woodbridge (2002), we 

analyzed changes in utilization between time periods and between the two groups using 

the negative binominal regression model. This model appropriately reflects the 

distribution of utilization. This model included a variable for “time,” coded as months 1 

through 72, a dummy variable for whether the observation was from the reform period 

from September 2006 to June 2010 referred to as “post,” a dummy variable for whether 

the observation was from health system-based PSNs, which is one of options for health 

plans choices referred to as “HPSN,” an interaction of time and post (time*post), and an 

interaction of time, post-period, and enrollment in a health system-based PSN 

(time*post*HPSN).  

The estimated equation is: 

log(# of ED visits/inpatient utilization/ Rx drugs uses)  
= β0 + β1*Time + β2*Post + β3*HPSN + β4*(Time*Post)  
   + β5*(Time*Post*HPSN) + β6Covariates +ε,                                      (4-1) 
 
β5 indicates the variation in the slope pre- and post-Medicaid reform was 

significantly different for beneficiaries enrolled in health system-based PSNs from those 

enrolled in physician-based PSNs. An estimate of β5 that is less than 0 means that 

utilization will be declining at a greater rate among Medicaid enrollees in health system-
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based PSNs relative to the changes experienced by beneficiaries in physician-based 

PSNs.  

Specific Aim 2. The second research objective was to examine the difference in 

PMPM expenditures between physician-based PSNs and health system-based PSNs. 

Hypothesis 4 was that PMPM expenditures for Medicaid enrollees in health system-

based PSNs will be less than PMPM expenditures for Medicaid enrollees in physician-

based PSNs, ceteris paribus. The dependent variable of Hypotheses 4 was PMPM 

expenditure. Expenditure was a common example of a censored variable because it 

was impossible to observe expenditures that were less than zero, but, in theory, 

someone could have negative spending. The two-part model developed for the Rand 

Health Insurance Experiment was accurate in accommodating expenditure data where 

there was a large proportion of the population that had no expenditures and when the 

distribution of the non-zero expenditures was skewed to the right. The first equation in 

the two-part model was estimated with a logit model to estimate the probability of the 

expenditure value being zero versus not being zero. However, previous literature 

(Harman et al., 2011) using the same dataset confirmed that the one-part Generalized 

Estimating Equations (GEE) model using a gamma family displayed adequate model fit. 

GEEs using a gamma family with a log link were used for the second part of the model. 

This model included a variable for “time” coded as months 1 through 72, a dummy 

variable for whether the observation was from the reform period from September 2006 

to June 2010 referred to as “post,” a dummy variable for whether the observation was 

from health system-based PSNs, which is one of options for health plans choices 
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referred to as “HPSN,” an interaction of time and post (time*post), and an interaction of 

time, post period, and enrollment in a health system-based PSN (time*post*HPSN).  

The estimated equation is:  

PMPM Expenditures = exp [β0 + β1*Time + β2*Post + β3*HPSN  
+ β4*(Time *Post) + β5*(Time*Post*HPSN) + β6*Covariates + ε],     (4-2)  

 

β3 indicates the difference in the intercept for the period after Medicaid reform for 

observations from health-system-based PSNs compared to observations from 

physician-based PSNs. β 5 reports whether the change in the slope pre- and post-policy 

implementation was significantly different for beneficiaries enrolled in health system-

based PSNs than those enrolled in physician-based PSNs.  

Sensitivity analysis. Two sensitivity analyses are presented in this study. These 

analyses are based on previous research, studying the variation in expenditures of 

Florida Medicaid managed care between pre-reform and post-reform (Harman, et al., 

2011). The first sensitivity analysis was conducted on individuals who enrolled in 

MediPass, physician-based PSNs, and health system-based PSNs and contributed at 

least three person months over the study period. The second analysis included the 

sample who contributed at least six person months in MediPass, physician-based 

PSNs, and health system-based PSNs. Through these two steps of analyses, we 

expected to examine the differences in healthcare utilization and PMPM expenditures 

between enrollees in physician-based PSNs and enrollees in health system-based 

PSNs with more stable Medicaid enrollment.  

Specific Aim 3 

Last, we analyzed the association between healthcare processes and outcomes 

indicators. Hypothesis 5 states that Medicaid enrollees in health system-based PSNs 



 

68 

will have higher satisfaction with health plans and healthcare services when compared 

to those in physician-based PSNs. Dependent variables of Hypotheses 5 were 

satisfaction with health plans, healthcare, personal doctor, and specialist. Those 

variables were considered ordered variables, so that ordered logistic regression would 

be used to estimate the cumulative probability of being in one category versus all lower 

or higher categories. Regression models control for age, gender, race/ethnicity, 

eligibility, geographic location, and risk score. This model included a dummy variable for 

whether the observation was from the reform period from 2007 to 2008, referred to as 

“post,” a dummy variable for whether the observation was from health system-based 

PSNs, one of options for health plans choices referred to as “HPSN,” an interaction of 

post and enrollment in a health system-based PSN (post*HPSN).  

The functional forms are as follows:  

Satisfaction with health plans, healthcare, personal doctor, and specialist  
= β0 + β1*Post + β2*HPSN + β3*(Post*HPSN) + β4*Covariates + ε,             (4-3)  
 
The odds ratios of β3 showed that the changes in enrollees’ satisfaction for pre- 

and post-reform demonstration over time were significantly different for the enrollees in 

health system-based PSNs than those in physician-based PSNs. 
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Figure 4-1. Timeline of Florida Medicaid Reform Demonstration 
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Table 4-1. List of variables  

Variable Definition Type Category Data  

Independent variable 

PSNs Type of PSNs  Categorical 

Physician-based 
PSNs=0,  
Health system-
based PSNs=1 

Eligibility 

     
Dependent variable 
Ultimate outcomes 

Satisfaction 

Satisfaction with health 
plans, healthcare, 
personal doctor, and 
specialist 

Categorical 
High=2  
Medium=1 
Low=0 

CAHPS 

Inter-mediator outcomes 

ED visits  
Number of emergency 
department visits  

Continuous  Claims 

Inpatient  
Number of inpatient 
admissions and 
inpatient days 

Continuous  Claims 

Prescription 
drugs 

Number of pharmacy 
claims and generic 
pharmacy claims 

Continuous  Claims 

PMPM 
expenditures  

Total healthcare 
expenditures / Number 
of member months 

Continuous   Claims 

     
Covariates 
Age Age  Continuous   Eligibility 

Gender  Male, Female  Categorical 
Female=0,  
Male=1 

Eligibility 

Race/Ethnicity  Categorical  

White=0,  
Black=1, 
Latino=2,  
Other Race=3 

Eligibility 

Geographic 
area 

Two reform counties Categorical 
Duval=0, 
Broward=1 

Eligibility 

Eligibility  Eligibility category Categorical  
TANF=0,  
SSI=1 

Eligibility 

Health status Risk Score Continuous    

Health status 
Self-reported  
health status 

Categorical 

Excellent = 4,  
Very good = 3, 
Good = 2, 
Fair = 1,  
Poor = 0 

CAHPS 
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Table 4-2. Study population by fiscal year (Aim 1 and 2)  

Aim 1 and 2 (person months) 

FY0405 
2,561,004 

FY0506 FY0607 FY0708 FY0809 FY0910 
2,591,865 1,054,817 1,923,457 2,016,745 2,398,434 

 
 
 
Table 4-3. Study population by year (Aim 3) 

Aim 3 (Person Year) 

 2006 2007 2008 
Unweighted N 5,767 6,209 6,152 
Weighted N 139,801 131,809 116,182 

 
 
 
Table 4-4. Study population by plan (Aim 1 and 2)  
 Pre-reform Post-reform 

 MediPass 
(N=2,544,281) 

HMO 
(N=2,472,747) 

P-PSNs 
(N= 838,254) 

H-PSNs 
(N=1,073,434) 

HMO 
(N=5,481,765) 

Eligibility status     

SSI 15.48% 9.65% 14.76% 18.27% 11.27% 
TANF 84.52% 90.35% 85.24% 81.73% 88.73% 

 

 
 
Table 4-5. Study population by plan (Aim 3) 

 Pre-Reform Post-Reform 

 P-PSNs H-PSNs MediPass HMO P-PSNs H-PSNs HMO 

Unweighted N 1,288 428 907 2,281 2,414 2,353 6,641 

Weighted N 22,655 2,247 34,045 73,031 30,482 36,728 164,007 
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CHAPTER 5 
RESULTS 

The results of this study are presented in the following sections, including 

descriptive analysis, univariate analysis, multivariate analysis, and results for each 

specific aim. The aims of this study were to investigate the differences in emergency 

department (ED) utilization, inpatient hospital utilization, prescription drug use, and 

PMPM expenditures by Medicaid enrollees between physician-based PSNs and health 

system-based PSNs in reform counties, and to assess the difference in self-reported 

satisfaction with health plans, overall healthcare, personal doctor, and specialist by 

Medicaid enrollees between physician-based PSNs and health system-based PSNs in 

Broward and Duval counties. 

Specific Aim 1 and 2 

Descriptive Analysis 

The characteristics of the study sample across the three plan types are 

summarized in Table 5-1. The study population was compared based on their plan 

types. Characteristics of the samples were significantly different across plan types (p 

<0.001). For enrollees before the reform period, among the 2,544,281 member months 

in MediPass, over half of enrollees indicated they were male (54.05%) and lived in 

Broward County (57.60%). Almost half of MediPass enrollees were black (47.48%) and 

most of MediPass beneficiaries were enrolled through TANF (84.52%). Risk scores 

were calculated for enrollees during the Demonstration period, which means a risk 

score to estimate MediPass enrollees’ health status was not available for the period 

before reform implementation. Therefore, scores for enrollees before the reform period 

was assigned 0 as baseline. Among 838,254 and 1,073,434 member months in 
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physician-based PSNs and health system-based PSNs, respectively, over half of 

enrollees were female (53.94% and 56.13%), black (51.94% and 59.52%), and were 

enrolled in TANF (85.24% and 81.73%). Enrollees in health system-based PSNs were 

older compared to physician-based PSNs (17.68 vs. 14.95) and had lower risk scores 

(0.10 vs. 0.12). Also, more enrollees in health system-based PSNs lived in Duval 

County than in Broward County, while more enrollees in physician-based PSNs lived in 

Broward County than in Duval County.  

Univariate Analysis 

Table 5-2 shows the unadjusted differences in healthcare utilization and PMPM 

expenditures by Medicaid beneficiaries enrolled in physician-based PSNs and health 

system-based PSNs. Enrollees for the period prior to the Demonstration had higher 

healthcare utilization, except for prescription drugs, and had higher PMPM expenditures 

relative to those in the Demonstration period. For the period immediately after 

implementation of reform, average inpatient hospital utilization and ED visits for 

Medicaid enrollees in health system-based PSNs were 0.01 higher, compared to those 

in physician-based PSNs. Average prescription drug use for beneficiaries enrolled in 

health system-based PSNs were 0.09 higher, relative to those enrolled in physician-

based PSNs. Enrollees in health system-based PSNs were more likely to have higher 

average PMPM expenditures compared to enrollees in physician-based PSNs ($155.67 

vs. $133.27). Thus, there were variations in healthcare utilization and expenditures by 

enrollees between physician-based PSNs and health system-based PSNs in reform 

counties. Relative to enrollees in physician-based PSNs, enrollees in health system-

based PSNs had higher healthcare service utilization and Medicaid PMPM 

expenditures. When unadjusted results were estimated separately for enrollees in 
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health system-based and physician-based PSNs in SSI and TANF, the results did not 

change. Average inpatient hospital utilization and prescription drug use for SSI 

enrollees in health system-based PSNs were 0.01 and 0.27 higher than those for SSI 

enrollees in physician-based PSNs. Average PMPM expenditures for SSI enrollees also 

were $46 higher in health system-based PSNs. For TANF enrollees, average inpatient 

hospital utilization and ED visits were equal to enrollees between the two different 

PSNs, while average prescription drug use and PMPM expenditures were 0.01 and 

$0.01 higher for beneficiaries enrolled in health system-based PSNs, relative to those 

enrolled in physician-based PSNs. Therefore, healthcare utilization and Medicaid 

expenditures for SSI and TANF by Medicaid enrollees in between health system-based 

PSNs and physician-based PSNs were about the same.  

In addition, we calculated the differences in expenditures across three different 

plans without the top 5 percent of expenditures to reduce the effect of outliers. The 

univariate results after removing the top 5 percent of observations were similar to the 

previous results using the full sample (Table 5-2). Enrollees in the pre-reform period 

were more likely to have higher expenditures compared to beneficiaries in the post-

reform period. For the Demonstration period, enrollees in health system-based PSNs 

were more likely to have higher PMPM expenditure compared to those in physician-

based PSNs ($35.39 vs $30.38). 

Multivariate Analysis 

This section describes the results of the four models. For the Specific Aims 1 and 

2, SAS® PROC GENMOD was used to analyze the Generalized Estimating Equations 

(GEE) using a gamma family with a log link and negative binomial model for the four 

models. The multivariate analysis used a difference-in-difference approach, as indicated 
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in Chapter 4. Multivariate analyses controlling for the impact of socio-demographic 

factors such as age, gender, race/ethnicity, geographic location, eligibility status, and 

risk score on healthcare utilization and PMPM expenditures were conducted. The 

parameter estimates of the model were estimated by GEE model clustered on the 

person-month level. The coefficient for health system-based PSNs (HPSN) shows the 

shift in the intercept that occurred for enrollees in health system-based PSNs after 

implementation of reform. The coefficient for Time × Post × HPSN indicates whether the 

change in the trends in utilization and PMPM expenditures for enrollees in health 

system-based PSNs after Medicaid reform was significantly different from the change in 

utilization and PMPM expenditures for enrollees in physician-based PSNs over the 

same time period. 

ED visits. The first GEE model estimated the differences in ED visits by 

enrollees between physician-based PSNs and health system-based PSNs in reform 

counties. The results of GEE model of ED visits are shown in Table 5-3. Similar to the 

univariate analysis, beneficiaries in health system-based PSNs had significantly higher 

ED visits than those in physician-based PSNs during the Medicaid reform (p <0.001). 

However, the coefficient for Time × Post × HPSN was -0.0047 and was statistically 

significant (p <0.001), which means ED visits for beneficiaries in health system-based 

PSNs was reduced by 0.47% each month more than ED visits for beneficiaries in 

physician-based PSNs. Additionally, two more GEE models were estimated for 

enrollees in SSI and TANF separately (Table 5-4 and Table 5-5). For SSI enrollees, the 

coefficient for health system-based PSNs (HPSN) was 0.2066 (p = 0.1844) and the 

coefficient for Time × Post × HPSN was -0.0031 and was also not statistically significant 
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(p = 0.3023). On the other hand, for TANF enrollees, the coefficient for HPSN was 

0.3942 and was statistically significant (p <0.001), while the coefficient for Time × Post × 

HPSNs was -0.0057 and was also statistically significant (p <0.001). Thus, there were 

no variations in ED visits by SSI enrollees between in physician-based PSNs and in 

health system-based PSNs, while there were differences in ED visits between TANF 

enrollees in physician-based PSNs and health system-based PSNs. ED utilization for 

TANF enrollees in health system-based PSNs declined more over time than ED 

utilization for those in physician-based PSNs. 

Inpatient utilization. The second GEE model estimated the difference in 

inpatient hospital utilization by Medicaid enrollees between physician-based PSNs and 

health system-based PSNs in Broward and Duval Counties (Table 5-6). The multivariate 

analysis indicates that enrollees in health system-based PSNs had 102% higher 

inpatient utilization compared to enrollees in physician-based PSNs (p <0.001). 

However, the trend of inpatient hospital utilization over time for enrollees in health 

system-based PSNs decreased 1.9% each month more than enrollees in physician-

based PSNs, as shown by the negative coefficient for Time × Post × HPSN (p <0.001). 

Table 5-7 and Table 5-8 summarize the GEE models of inpatient utilization for SSI and 

TANF enrollees. For SSI enrollees, the coefficients for health system-based PSNs 

(HPSN) was 0.2297, but SSI enrollees in health system-based PSNs did not differ in 

number of inpatient admissions and inpatient days compared to those in physician-

based PSNs (p = 0.3852). The coefficient for Time × Post × HPSN was -0.004, but was 

not statistically significant (p = 0.9377). For TANF enrollees, the coefficient for health 

system-based PSNs (HPSN) was 1.1151 and was statistically significant (p <0.001), 
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while the coefficient for Time × Post × HPSN was -0.0222 and was also statistically 

significant (p <0.001), suggesting TANF enrollees in healthsystem-based PSNs had 

higher use on average during the post period than those in physician-based PSNs, but 

the trend of inpatient hospital utilization over time for TANF enrollees in healthsystem-

based PSNs decreased more than the trend for TANF enrollees in physician-based 

PSNs. 

Prescription drug use. The results of GEE model of prescription drug utilization 

are shown in Table 5-9. The multivariate analysis showed that beneficiaries in health 

system-based PSNs had 10.8% higher prescription drug use, but the trend in 

prescription drug use was decreasing at a greater rate for beneficiaries enrolled in 

health system-based PSNs compared to those enrolled in physician-based PSNs. 

Beneficiaries enrolled in health system-based PSNs appeared to be reducing 

prescription drug use by 0.38% per month compared to those enrolled in physician-

based PSNs. When examining the impact of the different organizational structures 

separately for beneficiaries who enrolled in SSI and TANF, it appeared that the 

coefficient for HPSN was -0.1070 (p =0.0926) and the coefficient for Time × Post × 

HPSN was 0.0016 and was also not statistically significant (p =0.2112) for SSI enrollees 

(Table 5-10). For TANF enrollees, the coefficient for HPSN was 0.1634 and was 

statistically significant (p <0.001), while the coefficient for Time × Post × HPSN was -

0.0049 and was also statistically significant (p <0.001) (Table 5-11), suggesting there 

was a similar result with the GEE model of prescription drug use with full sample.  

PMPM expenditures. The second aim of this study was to examine the effect of 

the two different types of PSNs on PMPM expenditures. As reported in Table 5-12, the 
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coefficient for health system-based PSNs (HPSN) was 0.9726 and was statistically 

significant (p <0.001), while the coefficient for Time × Post × HPSN was -0.0180 and 

was also statistically significant (p <0.001). This result indicated there were 97.26% 

higher PMPM expenditures for enrollees in health system-based PSNs on average 

during the Medicaid Demonstration, but the trend in expenditures over time decreased 

more for enrollees in health system-based PSNs compared to enrollees in physician-

based PSNs. PMPM expenditures for enrollees in health system-based PSNs reduced 

by 1.80% every month relative to expenditures for those in physician-based PSNs. The 

two other GEE models estimated the differences in PMPM expenditures by SSI and 

TANF enrollees between physician-based PSNs and health system-based PSNs in 

reform counties separately (Table 5-13 and Table 5-14). SSI enrollees in health system-

based PSNs had higher PMPM expenditures (p <0.001), but had a downward trend in 

expenditures over time compared to SSI enrollees in physician-based PSNs (p <0.001). 

Similar to SSI enrollees, TANF enrollees in health system-based PSNs had higher 

expenditures relative to those in physician-based PSNs (p <0.001). However, the trend 

in PMPM expenditures over time for TANF enrollees in health system-based PSNs 

decreased more than those in physician-based PSNs (p <0.001). Therefore, PMPM 

expenditures for enrollees in health system-based PSNs were higher on average during 

the reform period, however, expenditures for them were getting lower over time relative 

to expenditures for enrollees in physician-based PSNs. And these findings were 

consistent with SSI and TANF enrollees in physician-based PSNs and health system-

based PSNs in reform counties.  
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Sensitivity Analysis 

The purpose of the sensitivity analysis was to assess the effect of the two 

different types of PSNs on utilization and expenditures with continuous Medicaid 

enrollments. The sensitivity analyses were limited to only enrollees in health system-

based PSNs and physician-based PSNs with at least 3 or 6 months of observation in 

both the pre-reform and post-reform periods (Table 5-16).  

With the analysis limited to enrollees with at least 3 months of observations in the 

pre- and post-Demonstration period, the differences in healthcare utilization were similar 

with the base model, while the differences in PMPM expenditures between physician-

based PSNs and health system-based PSNs were less than the results of the full 

sample ($4.83 vs. $59.96). Analysis of enrollees with at least 6 months of observations 

showed that the differences in ED visits, inpatient, and prescription drug use did not 

change from the base model, whereas the differences in PMPM expenditures were still 

lower than the differences in expenditures with the full sample ($25.70 vs. $59.96).  

In the multivariate analysis limited to enrollees with at least 3 months or 6 months 

of observations, enrollees in health system-based PSNs had higher healthcare 

utilization and expenditures on average during the post period when compared to 

enrollees in physician-based PSNs. However, healthcare utilization and expenditures 

decreased more for beneficiaries enrolled in health system-based PSNs than those 

enrolled in physician-based PSNs over time (Tables 5-17-5-24). Both sensitivity 

analyses showed similar results with the main findings.  
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Specific Aim 3 

Descriptive Analysis 

The characteristics of the study sample between the two types of PSNs through 

CAHPS survey data set are summarized in Table 5-25. Characteristics of the sample 

were significantly different across plan types (p <0.001). For enrollees in the reform 

counties from 2006 to 2008, 51.35%, 21.39%, and 50.39% were black, Hispanic, and 

Male, respectively, in health system-based PSNs compared to 45.07%, 26.41%, and 

47.90%, respectively, in physician-based PSNs. Enrollees in health system-based 

PSNs were younger than those in physician-based PSNs (15.47 vs 18.73) and had 

higher risk scores (1.12 vs 0.44). Over half of enrollees physician-based PSNs and 

health system-based PSNs lived in Broward County and were enrolled through TANF. 

Univariate Analysis 

The average and percent distribution for ratings of enrollees’ satisfaction with 

their health plans, overall healthcare, personal doctor, and specialist are presented in 

Table 5-26 and Table 5-27. According to results of the unweighted analysis for the non-

Demonstration period, over 50% of the population provided either a 9 or 10 for their 

ratings of health plans and aspects of their healthcare services. When comparisons 

were made between enrollees’ ratings between physician-based PSNs and health 

system-based PSNs, enrollees in health system-based PSNs were more likely to have 

higher ratings of satisfaction with their health plans than enrollees in physician-based 

PSNs (65.40% vs. 56.43%). With regard to satisfaction with personal doctor and 

specialist, enrollees in health system-based PSNs had 9.28% and 9.57% higher ratings, 

compared to those in physician-based PSNs. For the Demonstration period from 2007 

to 2008, the results were consistent with the period prior to the Demonstration. 
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Therefore, relative to enrollees in physician-based PSNs, enrollees in health system-

based PSNs rated their health plans and aspects of healthcare services higher. 

However, beneficiaries in health system-based PSNs rated their overall healthcare 

lower than physician-based PSNs. 

According to results of the weighted analysis, over 50% of the population 

provided either a 9 or 10 for their satisfaction with health plans and healthcare services. 

Also, enrollees in health system-based PSNs were more likely to have higher 

satisfaction with their plans and specialist relative to enrollees in physician-based PSNs 

for the pre-reform and post-reform periods. However, when compared to satisfaction 

with overall healthcare and personal doctor for enrollees in physician-based PSNs, 

enrollees in health system-based PSNs had a lower satisfaction with their overall 

healthcare and personal doctor during the Medicaid reform period. Weighted results 

about all means and percent distribution for ratings were significantly different (p 

<0.0001).  

Multivariate Analysis 

For Specific Aim 3, SAS® PROC LOGISTIC was used to analyze the ordered 

logit model. The multivariate analysis for Specific Aim 3 used a difference-in-difference 

approach, as indicated in Chapter 4. Multivariate analyses controlling for the impact of 

such socio-demographic factors as age, gender, race, ethnicity, geographic location, 

eligibility status, health status, and risk score on satisfaction with health plans, overall 

healthcare, personal doctor, and specialist were conducted. The coefficient for Post × 

HPSN indicates whether the change in the trends in satisfaction with health plans, 

overall healthcare, personal doctor, and specialist for enrollees in health system-based 
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PSNs after Medicaid reform was significantly different from the change in trends in 

satisfaction for enrollees in physician-based PSNs over the same time period. 

The difference-in-difference estimates satisfaction with health plans, overall 

healthcare, personal doctor, and specialist between beneficiaries enrolled in health 

system-based PSNs and physician-based PSNs over time are presented in Tables 5-

28- 5-31. Beneficiaries enrolled in health system-based PSNs were more likely to have 

a positive rating for their health plans, overall healthcare, personal doctor, and specialist 

relative to beneficiaries enrolled in physician-based PSNs. Particularly, the odds of H-

PSNs enrollees rating their health plans highly were 72%, 53%, 87%, and 58% higher 

than P-PSNs during the post-period (AOR= 1.72, 1.53, 1.87, and 1.58; p <0.0001). 

However, these odds were reduced by 15%, 37%, 34%, and 24% per year, meaning H-

PSNs enrollee satisfaction with their health plan decreased at a greater rate over time 

(AOR= 0.846, 0.632, 0.663, and 0.761; p <0.05).  
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Table 5-1. Sample characteristics (Aims 1 and 2)* 

  Pre-reform Post-reform 
 MediPass 

(N=2,544,281) 
P-PSNs 

(N=838,254) 
H-PSNs 

(N=1,073,434) 

Age 13.34 14.95 17.68 
<1             10.91% 3.76% 3.85% 
1-5 26.95% 22.31% 16.50% 
6-13 28.25% 32.62% 31.71% 
14-20 14.58% 20.93% 19.66% 
21-54 16.19% 17.29% 23.91% 
55-64 2.71% 2.67% 3.91% 
>65 0.36% 0.33% 0.30% 

Gender    
Female 45.95% 53.94% 56.13% 
Male 54.05% 46.06% 43.87% 

Race/Ethnicity    
White 23.84% 20.61% 19.55% 
Black 47.48% 51.94% 59.52% 
Hispanic 15.84% 16.87% 11.87% 
Other 12.84% 10.47% 8.95% 

County    
Duval 42.39% 35.42% 57.59% 
Broward 57.60% 64.58% 42.41% 

Eligibility Status    
SSI 15.48% 14.76% 18.27% 
TANF 84.52% 85.24% 81.73% 

Risk score 0 0.12 0.10 

* All characteristics percentage or means are significantly different across groups. 
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Table 5-2. Univariate analysis (Aims 1 and 2) 

  

 Pre-reform Post-reform 

Full Sample MediPass 
(N=2,544,281) 

P-PSNs 
(N=838,254) 

H-PSNs 
(N=1,073,434) 

ED visits  0.04 0.03 0.04 
Inpatient  0.09 0.03 0.04 
Prescription 
drugs 

0.42 0.59 0.68 

PMPM 
expenditures 

$247.78 $133.27 $155.67 

 SSI TANF SSI TANF SSI TANF 
ED visits  0.06 0.04 0.05 0.03 0.05 0.03 
Inpatient  0.35 0.05 0.13 0.01 0.14 0.01 
Prescription 
drugs 

1.58 0.21 1.55 0.42 1.82 0.43 

PMPM 
expenditures 

$898.30 $128.60 $439.29 $80.29 $486.32 $80.30 

       
Top 5% 
deleted  

MediPass 
 

P-PSNs 
 

H-PSNs 
 

PMPM 
Expenditures 

$63.96 $30.38 $35.39 
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Table 5-3. Multivariate model of ED visits (Aim 1) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time -0.0414 0.0007 -0.0427 -0.0400 <.0001 
Post-reform 0.4521 0.0377 0.3782 0.5259 <.0001 
HPSN  0.3272 0.0515 0.2262 0.4281 <.0001 
Time × Post 0.0168 0.0010 0.0148 0.0188 <.0001 
Time × Post × HPSN -0.0047 0.0010 -0.0067 -0.0028 <.0001 
Age 0.0111 0.0004 0.0104 0.0119 <.0001 
Gender  
(Female) 

     

Male -0.1911 0.0098 -0.2104 -0.1718 <.0001 
Race/ethnicity  
(White) 

     

Black 0.2978 0.0545 0.1910 0.4046 <.0001 
Hispanic 0.2459 0.0555 0.1372 0.3547 <.0001 
Other -0.0726 0.0570 -0.1843 0.0392 0.2033 

County  
(Broward) 

     

Duval 0.3364 0.0100 0.3167 0.3560 <.0001 
Eligibility  
(SSI) 

     

TANF -0.1753 0.0182 -0.2110 -0.1397 <.0001 
Risk score 0.1227 0.0046 0.1138 0.1317 <.0001 
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Table 5-4. Multivariate model of ED visits for SSI enrollees (Aim 1) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Time -0.0357 0.0020 -0.0396 -0.0319 <.0001 

Post-reform 0.4451 0.1174 0.2149 0.6752 0.0002 
H-PSNs  0.2066 0.1556 -0.0985 0.5116 0.1844 

Time × Post 0.0126 0.0031 0.0065 0.0186 <.0001 

Time × Post × HPSN -0.0031 0.0030 -0.0090 0.0028 0.3023 

Age -0.0002 0.0008 -0.0017 0.0013 0.7869 

Gender  
(Female) 

     

Male -0.3127 0.0343 -0.3799 -0.2455 <.0001 

Race/ethnicity  
(White) 

     

Black 0.7497 0.1954 0.3666 1.1327 0.0001 

Hispanic 0.5192 0.2035 0.1204 0.9180 0.0107 

Other 0.4512 0.1957 0.0676 0.8348 0.0211 

County  
(Broward) 

     

Duval 0.0463 0.0296 -0.0116 0.1043 0.1169 

Risk score 0.1934 0.0093 0.1752 0.2117 <.0001 

 
 
 
 
Table 5-5. Multivariate model of ED visits for TANF enrollees (Aim 1) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time -0.0435 0.0007 -0.0448 -0.0421 <.0001 

Post-reform 0.4873 0.0370 0.4148 0.5598 <.0001 
H-PSNs  0.3942 0.0502 0.2957 0.4926 <.0001 

Time × Post 0.0173 0.0010 0.0152 0.0193 <.0001 

Time × Post × HPSN -0.0057 0.0010 -0.0076 -0.0038 <.0001 

Age 0.0189 0.0004 0.0181 0.0197 <.0001 

Gender  
(Female) 

     

Male -0.1446 0.0088 -0.1617 -0.1274 <.0001 

Race/ethnicity  
(White) 

     

Black 0.2256 0.0566 0.1147 0.3366 <.0001 

Hispanic 0.2098 0.0576 0.0968 0.3227 0.0003 

Other -0.3200 0.0608 -0.4391 -0.2009 <.0001 

County  
(Broward) 

     

Duval 0.3999 0.0094 0.3816 0.4183 <.0001 

Risk score 0.0855 0.0050 0.0758 0.0952 <.0001 
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Table 5-6. GEE model of inpatient utilization (Aim 1) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Time 0.0111 0.0018 0.0076 0.0145 <.0001 

Post-reform -0.6941 0.1187 -0.9268 -0.4614 <.0001 

HPSN  1.0234 0.1589 0.7120 1.3347 <.0001 

Time × Post -0.0193 0.0029 -0.0249 -0.0137 <.0001 

Time × Post × HPSN -0.0193 0.0030 -0.0252 -0.0134 <.0001 

Age 0.0100 0.0010 0.0080 0.0120 <.0001 

Gender  
(Female) 

    <.0001 

Male -0.1720 0.0261 -0.2231 -0.1209 <.0001 

Race/ethnicity  
(White) 

     

Black 0.0708 0.1881 -0.2978 0.4395 0.7065 

Hispanic -0.0207 0.1922 -0.3974 0.3559 0.9141 

Other 0.0884 0.1943 -0.2923 0.4692 0.6490 

County  
(Broward) 

     

Duval -0.1178 0.0269 -0.1706 -0.0650 <.0001 

Eligibility  
(SSI) 

     

TANF -1.7727 0.0392 -1.8496 -1.6958 <.0001 

Risk score 0.1881 0.0146 0.1594 0.2167 <.0001 
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Table 5-7. Multivariate model of inpatient utilization for SSI enrollees (Aim 1) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time 0.0131 0.0028 0.0076 0.0186 <.0001 

Post-reform 0.3527 0.2033 -0.0458 0.7511 0.0828 
H-PSNs  0.2297 0.2645 -0.2887 0.7480 0.3852 

Time × Post -0.0432 0.0050 -0.0530 -0.0334 <.0001 

Time × Post × HPSN -0.0004 0.0052 -0.0107 0.0098 0.9377 

Age 0.0109 0.0011 0.0087 0.0131 <.0001 

Gender  
(Female) 

     

Male -0.0682 0.0419 -0.1504 0.0141 0.1042 

Race/ethnicity  
(White) 

     

Black 1.2988 0.3009 0.7091 1.8884 <.0001 

Hispanic 0.9995 0.3098 0.3923 1.6068 0.0013 

Other 1.0264 0.3013 0.4359 1.6169 0.0007 

County  
(Broward) 

     

Duval -0.3333 0.0404 -0.4124 -0.2542 <.0001 

Risk score 0.2552 0.0171 0.2216 0.2887 <.0001 

 
 
 
 
Table 5-8. Multivariate model of inpatient utilization for TANF enrollees (Aim 1) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time 0.0105 0.0020 0.0066 0.0145 <.0001 

Post-reform -0.9912 0.1418 -1.2691 -0.7133 <.0001 
H-PSNs  1.1151 0.1951 0.7327 1.4974 <.0001 

Time × Post -0.0130 0.0033 -0.0194 -0.0065 <.0001 

Time × Post × HPSN -0.0222 0.0036 -0.0292 -0.0152 <.0001 

Age 0.0095 0.0016 0.0064 0.0127 <.0001 

Gender  
(Female) 

     

Male -0.2067 0.0308 -0.2670 -0.1464 <.0001 

Race/ethnicity  
(White) 

     

Black -0.0026 0.1954 -0.3857 0.3804 0.9892 

Hispanic -0.0640 0.2001 -0.4562 0.3282 0.7492 

Other 0.1746 0.2084 -0.2340 0.5831 0.4023 

County  
(Broward) 

     

Duval -0.0463 0.0323 -0.1095 0.0170 0.1521 

Risk score 0.1350 0.0254 0.0852 0.1849 <.0001 
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Table 5-9. GEE model for rate of prescription drug use (Aim 1) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time -0.1389 0.0008 -0.1406 -0.1372 <.0001 
Post-reform -0.6351 0.0202 -0.6747 -0.5955 <.0001 
HPSN  0.1082 0.0273 0.0546 0.1617 <.0001 
Time × Post 0.1356 0.0010 0.1337 0.1375 <.0001 
Time × Post × HPSN -0.0038 0.0005 -0.0048 -0.0029 <.0001 
Age 0.0302 0.0003 0.0296 0.0308 <.0001 
Gender  
(Female) 

     

Male -0.1658 0.0071 -0.1797 -0.1519 <.0001 
Race/ethnicity  
(White) 

     

Black -0.2983 0.0290 -0.3553 -0.2414 <.0001 
Hispanic -0.1504 0.0301 -0.2095 -0.0913 <.0001 
Other -0.2878 0.0318 -0.3501 -0.2255 <.0001 

County  
(Broward) 

     

Duval 0.1855 0.0077 0.1705 0.2005 <.0001 
Eligibility  
(SSI) 

     

TANF -0.9198 0.0137 -0.9466 -0.8930 <.0001 
Risk score 0.1843 0.0028 0.1789 0.1898 <.0001 
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Table 5-10. Multivariate model of prescription drug use for SSI enrollees (Aim 1) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time0 -0.1171 0.0016 -0.1203 -0.1140 <.0001 
Post-reform -0.2917 0.0504 -0.3904 -0.1929 <.0001 
H-PSNs  -0.1070 0.0636 -0.2316 0.0177 0.0926 
Time × Post 0.0995 0.0019 0.0957 0.1033 <.0001 
Time × Post × HPSN 0.0016 0.0013 -0.0009 0.0041 0.2112 
Age 0.0317 0.0004 0.0309 0.0324 <.0001 
Gender  
(Female) 

     

Male -0.3566 0.0160 -0.3879 -0.3253 <.0001 
Race/ethnicity  
(White) 

0.6025 0.1101 0.3867 0.8183  

Black 0.4027 0.1101 0.1869 0.6185 0.0003 
Hispanic 0.1655 0.1153 -0.0606 0.3915 0.1514 
Other 0.4141 0.1112 0.1962 0.6321 0.0002 

County  
(Broward) 

     

Duval 0.1015 0.0165 0.0693 0.1337 <.0001 
Risk score 0.2884 0.0044 0.2798 0.2970 <.0001 

 
 
 
 
Table 5-11. Multivariate model of prescription drug use for TANF enrollees (Aim 1) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time -0.1555 0.0009 -0.1574 -0.1537 <.0001 
Post-reform -0.7622 0.0228 -0.8069 -0.7176 <.0001 
H-PSNs  0.1634 0.0308 0.1031 0.2238 <.0001 
Time × Post 0.1546 0.0011 0.1524 0.1567 <.0001 
Time × Post × HPSN -0.0049 0.0006 -0.0060 -0.0039 <.0001 
Age 0.0289 0.0005 0.0279 0.0299 <.0001 
Gender  
(Female) 

     

Male -0.1150 0.0074 -0.1294 -0.1005 <.0001 
Race/ethnicity  
(White) 

-0.0316 0.0303 -0.0910 0.0279  

Black -0.2792 0.0296 -0.3373 -0.2212 <.0001 
Hispanic -0.0950 0.0307 -0.1553 -0.0348 0.0020 
Other -0.2403 0.0341 -0.3071 -0.1734 <.0001 

County  
(Broward) 

     

Duval 0.2151 0.0083 0.1988 0.2313 <.0001 
Risk score 0.1646 0.0036 0.1575 0.1716 <.0001 
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Table 5-12. GEE model of PMPM expenditures (Aim 2) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time -0.0061 0.0009 -0.0079 -0.0043 <.0001 
Post-reform -2.0935 0.0438 -2.1793 -2.0077 <.0001 
HPSN  0.9726 0.0572 0.8604 1.0848 <.0001 
Time × Post 0.0492 0.0013 0.0466 0.0517 <.0001 
Time × Post × HPSN -0.0180 0.0012 -0.0203 -0.0157 <.0001 
Age 0.0068 0.0005 0.0058 0.0078 <.0001 
Gender  
(Female) 

     

Male -0.0539 0.0118 -0.0770 -0.0307 <.0001 
Race/ethnicity  
(White) 

     

Black -0.2715 0.0782 -0.4248 -0.1182 0.0005 
Hispanic -0.2318 0.0793 -0.3873 -0.0763 00035 
Other -0.2116 0.0814 -0.3711 -0.520 0.0093 

County  
(Broward) 

     

Duval -0.1388 0.0124 -0.1632 -0.1145 <.0001 
Eligibility  
(SSI) 

     

TANF -1.5720 0.0208 -1.6128 -1.5312 <.0001 
Risk score 0.118 0.0053 0.1015 0.1221 <.0001 
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Table 5-13. GEE model of PMPM expenditures for SSI enrollees (Aim 2) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time -0.0015 0.0014 -0.0043 0.0013 0.2968 
Post-reform -1.0861 0.1043 -1.2905 -0.8817 <.0001 
H-PSNs  0.5471 0.1244 0.3033 0.7909 <.0001 
Time × Post 0.0169 0.0025 0.0120 0.0219 <.0001 
Time × Post × HPSN -0.0082 0.0024 -0.0130 -0.0034 0.0007 
Age 0.0064 0.0006 0.0051 0.0076 <.0001 
Gender  
(Female) 

     

Male -0.0178 0.0244 -0.0657 0.0301 0.4667 
Race/ethnicity  
(White) 

     

Black 0.5715 0.1254 0.3257 0.8173 <.0001 
Hispanic 0.4503 0.1327 0.1901 0.7105 0.0007 
Other 0.3782 0.1263 0.1307 0.6258 0.0027 

County  
(Broward) 

     

Duval -0.4365 0.0238 -0.4832 -0.3898 <.0001 
Risk score 0.1701 0.0082 0.1539 0.1862 <.0001 

 
 
 
 
Table 5-14. GEE model of PMPM expenditures for TANF enrollees (Aim 2) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time -0.0074 0.0011 -0.0096 -0.0052 <.0001 
Post-reform -2.2975 0.0489 -2.3933 -2.2016 <.0001 
H-PSNs  0.9779 0.0648 0.8509 1.1048 <.0001 
Time × Post 0.0558 0.0015 0.0529 0.0588 <.0001 
Time × Post × HPSN -0.0185 0.0013 -0.0211 -0.0159 <.0001 
Age 0.0070 0.0008 0.0055 0.0085 <.0001 
Gender  
(Female) 

     

Male -0.0637 0.0132 -0.0896 -0.0378 <.0001 
Race/ethnicity  
(White) 

     

Black -0.2595 0.0817 -0.4195 -0.0994 0.0015 
Hispanic -0.1794 0.0828 -0.3417 -0.0172 0.0302 
Other -0.0653 0.0874 -0.2366 0.1060 0.4548 

County  
(Broward) 

     

Duval -0.0568 0.0143 -0.0848 -0.0289 <.0001 
Risk score 0.0973 0.0072 0.0831 0.1115 <.0001 
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Table 5-15. Sensitivity analysis of ED visits with three months of observations (Aim 1) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time -0.0448 0.0018 -0.0482 -0.0413 <.0001 
Post-reform 0.1885 0.1215 -0.0496 0.4266 0.1207 
HPSN  0.2591 0.1622 -0.0589 0.5771 0.1103 
Time × Post 0.0274 0.0028 0.0219 0.0328 <.0001 
Time × Post × HPSN -0.0037 0.0028 -0.0092 0.0018 0.1917 
Age 0.0162 0.0007 0.0148 0.0175 <.0001 
Gender  
(Female) 

     

Male -0.2805 0.0217 -0.3230 -0.2380 <.0001 
Race/ethnicity  
(White) 

     

Black 0.2594 0.1052 0.0533 0.4655 0.0136 
Hispanic 0.1435 0.1083 -0.0687 0.3557 0.1851 
Other -0.2019 0.1141 -0.4255 0.0218 0.0769 

County  
(Broward) 

     

Duval 0.2518 0.0215 0.2096 0.2940 <.0001 
Eligibility  
(SSI) 

     

TANF -0.1197 0.0406 -0.1993 -0.0401 0.0032 
Risk score 0.1336 0.0179 0.0985 0.1686 <.0001 
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Table 5-16. Sensitivity analysis of inpatient stays with three months of observations 
(Aim 1) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time 0.0237 0.0049 0.0140 0.0333 <.0001 
Post-reform -0.1538 0.4538 -1.0433 0.7356 0.7346 
HPSN  1.1714 0.6161 -0.0361 2.3789 0.0572 
Time × Post -0.0334 0.0086 -0.0503 -0.0164 0.0001 
Time × Post × HPSN -0.0238 0.0100 -0.0434 -0.0042 0.0171 
Age 0.0092 0.0026 0.0042 0.0143 0.0004 
Gender  
(Female) 

     

Male -0.2365 0.0700 -0.3738 -0.0992 0.0007 
Race/ethnicity  
(White) 

     

Black 0.7915 0.3419 0.1214 1.4616 0.0206 
Hispanic 0.6476 0.3485 -0.0354 1.3305 0.0631 
Other 0.9162 0.3658 0.1992 1.6332 0.0123 

County  
(Broward) 

     

Duval -0.0342 0.0744 -0.1801 0.1117 0.6456 
Eligibility  
(SSI) 

     

TANF -2.1265 0.0962 -2.3151 -1.9380 <.0001 
Risk score 0.1343 0.0576 0.0214 0.2472 0.0197 
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Table 5-17. Sensitivity analysis of prescription drugs with three months of observations 
(Aim 1) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time -0.1292 0.0016 -0.1324 -0.1260 <.0001 
Post-reform -0.1600 0.0500 -0.2580 -0.0621 0.0014 
HPSN  0.4975 0.0671 0.3659 0.6291 <.0001 
Time × Post 0.1246 0.0019 0.1210 0.1283 <.0001 
Time × Post × HPSN -0.0093 0.0011 -0.0114 -0.0071 <.0001 
Age 0.0257 0.0005 0.0247 0.0267 <.0001 
Gender  
(Female) 

     

Male -0.2398 0.0144 -0.2680 -0.2116 <.0001 
Race/ethnicity  
(White) 

     

Black -0.1628 0.0487 -0.2583 -0.0673 0.0008 
Hispanic -0.1421 0.0516 -0.2433 -0.0409 0.0059 
Other -0.2197 0.0555 -0.3285 -0.1110 <.0001 

County  
(Broward) 

     

Duval 0.1670 0.0147 0.1381 0.1959 <.0001 
Eligibility  
(SSI) 

     

TANF -1.0535 0.0254 -1.1033 -1.0037 <.0001 
Risk score 0.1025 0.0138 0.0755 0.1296 <.0001 
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Table 5-18. Sensitivity analysis of PMPM expenditures with three months of 
observations (Aim 2) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time -0.0074 0.0027 -0.0128 -0.0021 0.0060 
Post-reform -2.1387 0.1359 -2.4051 -1.8722 <.0001 
HPSN  1.1447 0.1990 0.7548 1.5347 <.0001 
Time × Post 0.0472 0.0034 0.0405 0.0539 <.0001 
Time × Post × HPSN -0.0217 0.0033 -0.0281 -0.0153 <.0001 
Age 0.0044 0.0014 0.0018 0.0071 0.0012 
Gender  
(Female) 

     

Male -0.1191 0.0362 -0.1901 -0.0482 0.0010 
Race/ethnicity  
(White) 

     

Black 0.0248 0.0994 -0.1701 0.2196 0.8034 
Hispanic -0.0950 0.1082 -0.3072 0.1171 0.3799 
Other 0.0043 0.1225 -0.2357 0.2444 0.9718 

County  
(Broward) 

     

Duval -0.0366 0.0380 -0.1111 0.0378 0.3347 
Eligibility  
(SSI) 

     

TANF -1.8611 0.0561 -1.9710 -1.7513 <.0001 
Risk score 0.0908 0.0187 0.0542 0.1275 <.0001 
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Table 5-19. Sensitivity analysis of ED visits with six months of observations (Aim 1) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time -0.0447 0.0018 -0.0482 -0.0413 <.0001 
Post-reform 0.1467 0.1092 -0.0674 0.3607 0.1792 
HPSN  0.2917 0.1469 0.0037 0.5797 0.0471 
Time × Post 0.0279 0.0026 0.0228 0.0331 <.0001 
Time × Post × HPSN -0.0041 0.0026 -0.0092 0.0010 0.1126 
Age 0.0159 0.0007 0.0145 0.0173 <.0001 
Gender  
(Female) 

     

Male -0.2750 0.0213 -0.3167 -0.2333 <.0001 
Race/ethnicity  
(White) 

0.3314 0.1046 0.1264 0.5364 0.0015 

Black 0.2768 0.1036 0.0737 0.4798 0.0076 
Hispanic 0.1582 0.1066 -0.0508 0.3672 0.1380 
Other -0.1619 0.1123 -0.3821 0.0583 0.1496 

County  
(Broward) 

     

Duval 0.2473 0.0212 0.2058 0.2888 <.0001 
Eligibility  
(SSI) 

     

TANF -0.1294 0.0396 -0.2071 -0.0517 0.0011 
Risk score 0.1407 0.0150 0.1113 0.1702 <.0001 
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Table 5-20. Sensitivity analysis of inpatient stays with six months of observations (Aim 
1) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time 0.0239 0.0050 0.0142 0.0336 <.0001 
Post-reform -0.1664 0.4670 -1.0818 0.7489 0.7216 
HPSN  1.1068 0.6003 -0.0696 2.2833 0.0652 
Time × Post -0.0337 0.0089 -0.0512 -0.0163 0.0001 
Time × Post × HPSN -0.0225 0.0098 -0.0417 -0.0033 0.0218 
Age 0.0097 0.0026 0.0046 0.0147 0.0002 
Gender  
(Female) 

     

Male -0.2338 0.0701 -0.3712 -0.0963 0.0009 
Race/ethnicity  
(White) 

0.8149 0.3392 0.1502 1.4797 0.0163 

Black 0.8385 0.3380 0.1760 1.5010 0.0131 
Hispanic 0.6549 0.3444 -0.0201 1.3300 0.0572 
Other 0.9466 0.3612 0.2387 1.6546 0.0088 

County  
(Broward) 

     

Duval -0.0405 0.0743 -0.1861 0.1051 0.5859 
Eligibility  
(SSI) 

     

TANF -2.1142 0.0947 -2.2998 -1.9286 <.0001 
Risk score 0.0979 0.0545 -0.0088 0.2046 0.0722 
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Table 5-21. Sensitivity analysis of prescription drugs with six months of observations 
(Aim 1) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time -0.1287 0.0016 -0.1319 -0.1255 <.0001 
Post-reform -0.3738 0.0464 -0.4647 -0.2829 <.0001 
HPSN  0.6163 0.0616 0.4956 0.7371 <.0001 
Time × Post 0.1278 0.0019 0.1241 0.1314 <.0001 
Time × Post × HPSN -0.0113 0.0010 -0.0133 -0.0093 <.0001 
Age 0.0254 0.0005 0.0244 0.0264 <.0001 
Gender  
(Female) 

     

Male -0.2335 0.0140 -0.2609 -0.2060 <.0001 
Race/ethnicity  
(White) 

-0.0614 0.0487 -0.1568 0.0340 0.2073 

Black -0.1843 0.0475 -0.2775 -0.0911 0.0001 
Hispanic -0.1603 0.0504 -0.2590 -0.0616 0.0015 
Other -0.2300 0.0540 -0.3359 -0.1241 <.0001 

County  
(Broward) 

     

Duval 0.1633 0.0144 0.1351 0.1916 <.0001 
Eligibility  
(SSI) 

     

TANF -1.0435 0.0247 -1.0920 -0.9951 <.0001 
Risk score 0.1134 0.0122 0.0895 0.1374 <.0001 
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Table 5-22. Sensitivity analysis of PMPM expenditures with six months of observations 
(Aim 2) 

 Estimate S.E. 95% Confidence limits Pr > |Z| 

Time -0.0074 0.0027 -0.0127 -0.0020 0.0067 
Post-reform -2.2643 0.1523 -2.5628 -1.9657 <.0001 
HPSN  1.1282 0.2016 0.7330 1.5233 <.0001 
Time × Post 0.0493 0.0036 0.0422 0.0563 <.0001 
Time × Post × HPSN -0.0215 0.0033 -0.0280 -0.0150 <.0001 
Age 0.0048 0.0014 0.0021 0.0074 0.0004 
Gender  
(Female) 

     

Male -0.1092 0.0365 -0.1808 -0.0375 0.0028 
Race/ethnicity  
(White) 

-0.0005 0.0984 -0.1933 0.1924 0.9962 

Black 0.0369 0.0970 -0.1531 0.2270 0.7032 
Hispanic -0.0992 0.1048 -0.3046 0.1063 0.3442 
Other 0.0102 0.1191 -0.2232 0.2437 0.9315 

County  
(Broward) 

     

Duval -0.0410 0.0378 -0.1151 0.0330 0.2774 
Eligibility  
(SSI) 

     

TANF -1.8539 0.0552 -1.9621 -1.7458 <.0001 
Risk score 0.0823 0.0181 0.0467 0.1178 <.0001 
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Table 5-23. Sample characteristics (Aim 3) * 

 P-PSNs 
(N=4,040) 

H-PSNs 
(N=4,185) 

Age 18.73 15.47 
<1             0.22% 0.24% 
1-5 25.10% 30.99% 
6-13 30.50% 32.71% 
14-20 18.29% 18.18% 
21-54 16.21% 11.35% 
55-64 7.33% 5.52% 
>65 2.25% 0.86% 

Gender   
Female 52.10% 49.61% 
Male 47.90% 50.39% 

Race   
White 34.93% 31.28% 
Black 45.07% 51.35% 
Other 18.84% 15.79% 

Ethnicity    
Hispanic 26.41% 21.39% 
Non-Hispanic 73.59% 78.61% 

County   
Duval 23.74% 48.00% 
Broward 76.26% 52.00% 

Eligibility Status   
SSI 28.59% 46.19% 
TANF 71.41% 53.81% 

Health Status   
Excellent 32.62% 24.73% 
Very good 23.29% 23.27% 
Good 23.74% 27.60% 
Fair 13.59% 17.59% 
Poor 6.16% 6.21% 
Don’t know 0.40% 0.48% 
Refused  0.20% 0.12% 

Risk score 0.44 1.12 

* All characteristics’ percentage or means are significantly different across groups. 
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Table 5-24. Univariate analysis (Aim 3, unweighted)  

 2006 2007-2008 
Weighted P-PSNs H-PSNs P value P-PSNs H-PSNs P value 

Satisfaction with 
health plans (rating) 

1.40 1.55 <0.0001 1.35 1.47 <0.0001 

Low  16.24% 10.43%  18.87% 14.32%  
Medium  27.32% 24.17%  27.27% 24.45%  
High 56.43% 65.40%  53.86% 61.23%  

Healthcare rating 1.52 1.60 0.2204 1.50 1.49 0.0004 
Low Rating 11.61% 8.09%  11.66% 12.44%  
Medium  25.14% 24.02%  26.91% 26.60%  
High 63.25% 67.89%  61.43% 60.96%  

Personal doctor 
(rating) 

1.61 1.73 0.0075 1.67 1.70 <0.0001 

Low  8.50% 5.18%  7.73% 7.03%  
Medium  22.28% 16.32%  17.27% 16.13%  
High 69.22% 78.50%  75.00% 76.83%  

Specialist (rating) 1.48 1.64 0.0022 1.51 1.61 <0.0001 
Low  14.57% 7.59%  12.84% 9.08%  
Medium  23.28% 20.69%  23.59% 20.66%  
High 62.15% 71.72%  63.56% 70.27%  
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Table 5-25. Univariate analysis (Aim 3, weighted) 

 2006 2007-2008 
Weighted P-PSNs H-PSNs P value P-PSNs H-PSNs P value 

Satisfaction with 
health plans (rating) 

1.42 1.54 <0.0001 1.37 1.49 <0.0001 

Low  15.01% 10.31%  17.97% 13.54%  
Medium  27.53% 25.08%  26.57% 24.07%  
High 57.47% 64.61%  55.46% 62.40%  

Healthcare rating 1.54 1.58 <0.0001 1.53 1.47 <0.0001 
Low Rating 10.26% 8.83%  10.58% 14.12%  
Medium  25.02% 24.50%  26.23% 25.09%  
High 64.73% 66.67%  63.19% 60.79%  

Personal doctor 
(rating) 

1.62 1.72 <0.0001 1.69 1.68 <0.0001 

Low  7.74% 5.45%  7.07% 7.63%  
Medium  22.48% 16.74%  17.12% 16.43%  
High 69.78% 77.81%  75.81% 75.93%  

Specialist (rating) 1.45 1.64 <0.0001 1.49 1.57 <0.0001 
Low  15.42% 7.64%  13.33% 10.75%  
Medium  24.21% 21.00%  23.91% 21.35%  
High 60.37% 71.35%  62.76% 67.90%  
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Table 5-26. Multivariate analysis of satisfaction with health plans (Aim 3) 

 Point 
Estimate 

95% Confidence limits Pr > ChiSq 

Post-reform 0.836 0.801 0.872 <.0001 
PSN  
(PPSN) 

    

HPSN 1.722 1.565 1.895 <.0001 
Post-reform*HPSN 0.846 0.762 0.939 0.0017 
Age 1.000 0.999 1.001 0.6514 
Gender  
(Female) 

    

Male 0.932 0.902 0.963 <.0001 
Race  
(White) 

    

Black 1.148 1.104 1.194 <.0001 
Other 0.825 0.785 0.867 <.0001 

Ethnicity 
(Non-Hispanic) 

    

Hispanic 1.687 1.609 1.768 <.0001 
County (Broward)     

Duval 1.046 1.007 1.086 0.0193 
Eligibility  
(SSI) 

    

TANF 1.046 0.998 1.096 0.0581 
Health dtatus 
(Excellent) 

    

Very good 0.685 0.656 0.716 <.0001 
Good 0.542 0.519 0.566 <.0001 
Fair 0.459 0.434 0.485 <.0001 
Poor 0.250 0.231 0.270 <.0001 

Risk score 1.033 1.018 1.049 <.0001 
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Table 5-27. Multivariate analysis of satisfaction with overall healthcare (Aim 3) 

 Point 
estimate 

95% Confidence limits Pr > ChiSq 

Post-reform 0.897 0.855 0.940 <.0001 

PSN  
(PPSN) 

    

HPSN 1.533 1.382 1.700 <.0001 

Post-reform*HPSN 0.632 0.565 0.708 <.0001 

Age 1.001 1.000 1.003 0.0299 
Gender  
(Female) 

    

Male 0.951 0.917 0.986 0.0065 
Race  
(White) 

    

Black 1.030 0.986 1.076 0.1834 

Other 0.733 0.694 0.774 <.0001 
Ethnicity 
(Non-Hispanic) 

    

Hispanic 1.456 1.383 1.534 <.0001 

County (Broward)     
Duval 1.098 1.054 1.144 <.0001 

Eligibility  
(SSI) 

    

TANF 1.191 1.132 1.252 <.0001 

Health status 
(Excellent) 

    

Very 
Good 

0.661 0.628 0.696 <.0001 

Good 0.429 0.408 0.451 <.0001 
Fair 0.366 0.345 0.389 <.0001 
Poor 0.182 0.167 0.198 <.0001 

Risk score 1.028 1.014 1.043 0.0001 
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Table 5-28. Multivariate analysis of satisfaction with personal doctor (Aim 3) 

 Point estimate 95% Confidence limits Pr > ChiSq 

Post-reform 1.192 1.132 1.256 <.0001 

PSN  
(PPSN) 

    

HPSN 1.871 1.666 2.101 <.0001 

Post-reform*HPSN 0.663 0.585 0.753 <.0001 

Age 0.997 0.996 0.999 0.0004 
Gender  
(Female) 

    

Male 0.922 0.886 0.959 <.0001 

Race  
(White) 

    

Black 1.067 1.018 1.118 0.0073 

Other 0.852 0.803 0.904 <.0001 

Ethnicity 
(Non-Hispanic) 

    

Hispanic 1.448 1.368 1.533 <.0001 

County (Broward)     

Duval 0.907 0.868 0.949 <.0001 
Eligibility  
(SSI) 

    

TANF 1.119 1.058 1.183 <.0001 

Health status 
(Excellent) 

    

Very Good 0.757 0.717 0.799 <.0001 

Good 0.539 0.511 0.568 <.0001 

Fair 0.602 0.563 0.644 <.0001 

Poor 0.409 0.372 0.449 <.0001 
Risk score 1.081 1.058 1.104 <.0001 
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Table 5-29. Multivariate analysis of satisfaction with specialist (Aim 3) 

 Point estimate 95% Confidence limits Pr > ChiSq 

Post-reform 0.927 0.856 1.004 0.0640 
PSN  
(PPSN) 

    

HPSN 1.581 1.389 1.800 <.0001 
Post-reform*HPSN 0.761 0.656 0.883 0.0003 
Age 0.997 0.995 0.999 0.0009 
Gender  
(Female) 

    

Male 0.909 0.858 0.963 0.0012 
Race  
(White) 

    

Black 1.217 1.139 1.301 <.0001 
Other 0.939 0.865 1.019 0.1333 

Ethnicity 
(Non-Hispanic) 

    

Hispanic 1.524 1.413 1.645 <.0001 
County (Broward)     

Duval 1.130 1.056 1.209 0.0004 
Eligibility  
(SSI) 

    

TANF 0.734 0.683 0.787 <.0001 
Health status 
(Excellent) 

    

Very 
Good 

0.647 0.590 0.710 <.0001 

Good 0.580 0.532 0.633 <.0001 
Fair 0.442 0.402 0.485 <.0001 
Poor 0.411 0.366 0.463 <.0001 

Risk score 1.069 1.047 1.092 <.0001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

108 

Table 5-30. Summary of Results (health system-based over physician-based PSNs)  

 
Average for  
post-reform 

Trends over time Hypothesis 

ED visits Higher Decreasing Supported 
Inpatient hospital utilization Higher Decreasing Supported 
Prescription drug uses Higher Decreasing Not Supported 
PMPM expenditures Higher Decreasing Supported 
Satisfaction Higher Decreasing Not Supported 
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CHAPTER 6 
DISCUSSION AND CONCLUSIONS 

This chapter discusses each specific aim based on the study results. The second 

part of this chapter discusses policy implications, study limitations, and possible future 

studies. Last, this chapter presents conclusions regarding the impact of the two different 

structures of PSNs on Florida Medicaid managed care on healthcare process and 

outcomes.   

Specific Aims 1 and 2 Discussion 

The Florida Medicaid Reform Demonstration program introduced PSNs as an 

option in Medicaid managed care to improve enrollees’ choice of health plans among 

HMOs, physician-based PSNs and health-system-based PSNs. This study focused on 

the two different types of PSNs, since they have different organizational structures and 

characteristics. Compared to physician-based PSNs, health system-based PSNs are 

more integrated healthcare delivery systems. The first and second purpose of this study 

was to examine the differences in utilization (ED visits, inpatient hospital utilization, and 

prescription drug use) and PMPM expenditures by Medicaid enrollees between 

physician-based PSNs and health system-based PSNs.  

Before adjusting for socio-demographic factors, utilization and expenditures 

among enrollees in health system-based PSNs was higher. After controlling for socio-

demographic factors, for enrollees in health system-based PSNs there were decreasing 

trends in ED visits, inpatient utilization, prescription drug use, and PMPM expenditures 

at a greater rate, while having higher ED visits, inpatient hospital utilization, prescription 

drug use, and PMPM expenditures for enrollees in health system-based PSNs 

compared to those in physician-based PSNs on average during the post reform.  
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Healthcare Utilization 

Hypothesis 1. ED utilization by Medicaid enrollees in health system-based PSNs 

will be less than ED utilization by Medicaid enrollees in physician-based PSNs. This 

hypothesis was supported by the study results. Overall, controlling for socio-

demographic factors, enrollees in health system-based PSNs had higher ED visits on 

average, however, the number of ED visits will be lower for enrollees in health system-

based PSNs compared to enrollees in physician-based PSNs 69.6 months after the 

post-reform period. This number was derived by the coefficient of HPSN (0.3272) 

divided by the rate of decline per month (-0.0047). 

Hypothesis 2. Inpatient utilization by Medicaid enrollees in health system-based 

PSNs will be less than inpatient utilization by Medicaid enrollees in physician-based 

PSNs. This hypothesis was supported by the study results. Beneficiaries enrolled in 

health system-based PSNs had higher inpatient hospital utilization in the beginning 

during the post-reform period. However, they will have lower inpatient days and 

inpatient claims from 54 months after implementation of Medicaid reform. This number 

was derived by the coefficient of HPSN (1.0234) divided by the coefficient of 

Time*Post*HPSN (-0.0193).     

Hypothesis 3. Prescription drug utilization for Medicaid enrollees in health 

system-based PSNs will be more than prescription drug utilization for Medicaid 

enrollees in physician-based PSNs. This hypothesis was not supported by the study 

findings. We found that enrollees in health system-based PSNs had higher prescription 

drug use on average during the implementation of Medicaid reform, but enrollees in 

health system-based PSNs will have lower prescription drug use than enrollees in 

physician-based PSNs 29 months after initiation of the Medicaid reform demonstration. 
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This number was derived by the coefficient of HPSN (0.1082) divided by the rate of 

decline per month (-0.0038).     

PMPM Expenditures 

Hypothesis 4. PMPM expenditures for Medicaid enrollees in health system-

based PSNs will be less than PMPM expenditures for Medicaid enrollees in physician-

based PSNs. This hypothesis was supported by the study findings. Controlling for 

enrollees’ socio-demographic factors, the trend in PMPM expenditures over time were 

declining for enrollees in health system-based PSNs more than those in physician-

based PSNs, even though enrollees in health system-based PSNs were more likely to 

have higher PMPM expenditures compared to those in physician-based PSNs on 

average. The result indicated that PMPM expenditures will be lower for beneficiaries in 

health system-based PSNs than those in physician-based PSNs 55 months into 

demonstration. This number was derived by the coefficient of HPSN (0.9726) divided by 

the rate of shrinkage per month (-0.180). 

Discussion 

The study found there were statistically significant differences in healthcare 

utilization and PMPM expenditures by Medicaid enrollees between health system-based 

PSNs and physician-based PSNs in reform counties over time. Initial findings showed 

higher levels of utilization and expenditures over physician-based PSNs, but utilization 

and expenditures decreased at a greater rate over time.  

It was interesting to find that average healthcare utilization and expenditures 

were higher for enrollees in health system-based PSNs during the post-reform period. 

There are some potential reasons for this result. First of all, two of the primary safety-

net hospitals, one in Broward County and one in Duval County, elected to create health 
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system-based PSNs at the moment of Medicaid reform (Landry et al., 2011). Safety-net 

hospitals, which are the origin of health system-based PSNs, are more likely to have 

Medicaid enrollees with worse health status, more healthcare utilization, and higher 

expenditures. Therefore, in theory, the initial results from the model are fully consistent 

with this supposition. Physician groups serving primarily the Medicaid population, 

including a large pediatric practice and minority physician network, also chose to create 

physician-based PSNs in the reform counties (Landry et al., 2011). Previous research 

(Lemak et al., 2004) that evaluated Florida’s MPNs found that they have utilization 

management, sophisticated information technology and medical management expertise, 

and reduced healthcare expenditures. In addition, as hospitals position themselves to 

become integrated systems, many are joining forces and purchasing physician 

practices, leaving fewer independent hospitals and physicians. Greater market share 

gives these health systems more control, which can drive up health costs with 

increasing healthcare utilizations. These reasons can explain the variations in utilization 

and expenditures between two PSNs after the post-reform period.  

The other finding was that enrollees in health system-based PSNs had more 

decreasing trends in utilization and expenditures over time. There are several possible 

explanations. First, the effect of the level of integration will not be immediate and its 

influence on healthcare utilization and expenditures could take time to have an effect. 

The findings related to ED visits and inpatient utilization are also consistent with the 

result of the study by Gabow et al. (2003), which tested hospital utilization using 

comparative analysis among Denver Health and Hospital Authority, urban public 

hospitals, and urban community health centers. They found that average length of stay 
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and emergency room visits in Denver Health were reduced. The authors defined Denver 

Health as a fully integrated delivery system for vulnerable populations. In addition, 

Baker et al. (2014) found vertical integration was associated with a lower rate of hospital 

admissions. The authors confirmed that the integrated delivery system benefits the 

patient and the system due to the improvement of the coordination of care and serves 

as a model for the US safety net. This argument can describe more integrated delivery 

systems available to align healthcare facilities, programs, or services and offer a 

coordinated continuum of healthcare to Medicaid beneficiaries over time, as explained 

in the theoretical framework. Second, this result may be associated with the types of 

healthcare services between two PSNs. It is possible that health system-based PSNs 

provide more preventive care to their beneficiaries than physician-based PSNs, 

resulting in higher costs in the short run, but reduction in the need for ED visits and 

inpatient stays in the long run. Third, reduction in ED visits and inpatient hospital 

utilization is driving the observed changes in PMPM expenditures in the long run for 

more integrated healthcare delivery systems. Previous studies resulted in reduction of 

expenditures of healthcare services, followed by decreases in utilization of ED visits and 

inpatient services (Vogel et al., 2004).       

The results on prescription drug use were opposite from the study hypothesis.  

While initially prescription drug utilization was higher, this trend reversed over time and 

was lower by the end of the study’s reference time frame. One possible explanation is 

that having health information systems, such as electronic health records (EHRs), in a 

more integrated delivery system may be a significant tool to improve communications 

between healthcare providers and health organizations across care settings, thus 



 

114 

reduce wasteful duplication of healthcare services. Baicker et al. (2013) argued that 

efforts to promote integrated and coordinated care surrounding the implementation of 

the ACO initiative can generate incentives for potentially anticompetitive horizontal and 

vertical integration. However, the meaningful use of health IT may be an example of 

such an opportunity to improve the allocation of health care resources while keeping 

costs down. According to their study, coordinated care using health IT may help shrink 

the number of unnecessary prescription drugs in more integrated delivery systems. 

Another possible explanation is that hospital-based PSNs may utilize a restricted 

formulary of prescription drugs that prescribers within that PSN can prescribe under 

general use. They are selected by drug class, efficacy, safety profile, and price and can 

act as a cost containment mechanism and reduction in duplication of therapy within 

drug classes. Therefore, these reasons can explain the declining trend in prescription 

drug use for health system-based PSNs over time.  

Specific Aim 3 Discussion 

The last purpose of this study is to examine the differences in Medicaid enrollees’ 

satisfaction with their health plans, overall healthcare, personal doctor, and specialists 

between physician-based PSNs and health system-based PSNs.  

Enrollees’ Satisfaction  

Hypothesis 5. Medicaid enrollees in health system-based PSNs will have higher 

satisfaction with health plans, healthcare, personal doctor, and specialist when 

compared to those in physician-based PSNs. This hypothesis was not supported by the 

study findings, since the trends in satisfaction with health plans, overall healthcare, 

personal doctor, and specialist for beneficiaries enrolled in health system-based PSNs 



 

115 

were declining at a greater rate over time compared to beneficiaries enrolled in 

physician-based PSNs.     

Discussion 

This study compared the experiences Medicaid enrollees had regarding their 

health plan and healthcare services between health system-based PSNs and physician-

based PSNs with the underlying hypothesis that differences in the degree of integration 

could result in variation in enrollees’ satisfaction.  

The first finding showed that enrollees in health system-based PSNs had higher 

satisfaction with their health plans and healthcare. It may confirm that the more 

integrated organizations have higher coordination of care during the post-reform period. 

Relatively, beneficiaries can have more positive experience in this kind of organization, 

since they have higher availability and accommodation in terms of access to care.   

The other finding, which showed that the reduction in satisfaction trend for 

enrollees in health system-based PSNs, is consistent with the results of some previous 

studies. The study by Schiller et al. (2010) investigated the variations in ratings and 

reports of care between MediPass and provider-sponsored organizations (PSOs), using 

CAHPS data for Medicaid beneficiaries in Florida. MediPass is the least integrated 

healthcare delivery system in terms of organizational structure among the Florida 

Medicaid managed care plans, since this plan is organized by primary care physicians 

or groups of physicians who acted as gatekeepers. PSOs are the origins of Provider 

Service Networks (PSNs), which are the most integrated delivery system. They found 

that enrollees in PSOs had lower specialists rating than those in Medipass, while 

enrollees in PSOs did not rate their health plans, personal doctor, and overall 

healthcare differently from enrollees in MediPass. The study by Roland (2013) also 
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found that patients in the more integrated organizations were less positive about their 

experience than those in less integrated ones. Therefore, the previous research showed 

that Medicaid enrollees and patients in the more integrated delivery system provided 

lower ratings of satisfaction than those in the less integrated delivery system. The 

authors suggested that the findings could be attributed to the fact that patients in the 

more integrated systems felt that they were less likely to have the same primary care 

physician than they expected. Along with the results of the previous research, enrollees 

in more integrated systems felt they are being managed, therefore, they were less 

satisfied with their overall care. Also, reduction in utilization would be directly linked to 

decrease in satisfaction, since patient may not feel they are getting enough healthcare 

services and have barriers to access care. Last, it may not be easier to find the 

differences in enrollees’ satisfaction than expected, since it may also have been too 

soon for beneficiaries enrolled in PSNs to assess their experience. A longer time frame 

can be added into the analysis to monitor more precisely any long-term relationship 

between enrollees’ satisfaction and the two types of PSNs. 

Policy Implications 

Florida is one of several states that remodeled their managed care programs to 

reduce unnecessary healthcare services and expenditures by Medicaid enrollees. PSNs 

were introduced as a new type of Florida Medicaid managed care and classified into 

physician-based PSNs and health system-based PSNs, depending on the 

organizational structure and characteristics.  

According to the result of this study, physician-based PSNs showed promise in 

overall cost savings in the short- to mid-term, whereas health system-based PSNs will 

show their benefits and strengths later. The integration allows health system-based 
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PSNs to reduce healthcare utilization and expenditures. Findings presented here should 

prove helpful to Florida Medicaid program directors and managed care organization 

administrators who have an intimate knowledge of their own program, but who lack an 

understanding of how healthcare utilization, spending, and outcomes are different 

between the two types of PSNs. This study may help the state of Florida to assess the 

impact of these organizations on utilization and expenditure at the state level and drive 

future policy decisions to deploy this form of managed care statewide.  

In addition, it gives other states, facing similar decisions to reform their Medicaid 

managed care system, information to decide whether to adopt a similar plan or to 

consider other interventions to reduce unnecessary utilization and expenditures of 

health services by Medicaid beneficiaries, help manage their public programs more 

efficiently within their individual budgetary constraints, and to improve Medicaid 

beneficiaries’ health outcomes.  

However, this study was conducted with enrollees in only two urban counties. 

Urban counties already have existing models that are ready to serve Medicaid 

recipients in a more integrated delivery system compared to rural counties. This will be 

a particular challenge for PSNs in rural areas, since the ability of PSNs in rural areas 

will be limited in terms of more integrated delivery systems and PSNs in rural areas will 

require considerable technical assistance, pooled resources, and local leadership. So, 

we encourage policy makers to strive to better understand why health processes and 

outcomes are different for the two PSNs and how to establish a more integrated delivery 

system of Medicaid managed care in rural areas. It may also be necessary for policy 
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makers to consider carefully the differences in healthcare process and outcomes by 

enrollees between a more or less integrated system in urban and rural counties. 

Last, we expect to see the role of accountable care-like organizations in a 

community, since PSNs resemble ACOs, which emerged from the Patient Protection 

and Affordable Care Act in 2010 in terms of organizational characteristics and 

objectives of organizations. In the first national survey of ACOs (Colla et al., 2014), it 

was found that 75% of ACOs were either physician-led or jointly led by physicians and 

hospitals. The other recent study (Epstein et al., 2014) found only modest baseline 

differences in the use of inpatient services between ACOs with a hospital and those 

without one, so they suggested it would be necessary to track performance over time to 

see how ACOs with hospitals compared to ACOs without hospitals. Therefore, findings 

from this study may help inform whether there are advantages or opportunities to ACOs 

jointly led by physicians and hospitals compared to physician-led and hospital-led 

ACOs.  

Limitations 

There are some potential limitations in this study. First, the study design is a 

nonequivalent-comparison group design, which is also a quasi-experimental design. 

This study design consist of a treatment group (health system-based PSNs) and one 

comparison group (physician-based PSNs). Unlike the groups in the true experiment, 

however, observations in nonequivalent comparison groups are not randomly assigned, 

so causal statements about treatment effects may be substantially weakened. The 

study also used separate samples measured at two time periods. Using the same 

individuals in the pre- and post-reform periods would allow us to better control for 

unobserved heterogeneity in enrollees’ demographic characteristics and health status. 
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We were unable to control for possible threats to internal validity of selection, known as 

selection bias, since we used Medicaid claims and eligibility data set to identify 

Medicaid recipients and measure their utilization, expenditures, and outcomes. 

However, for this study, we used the same exclusion criteria for the study population 

and the difference-in-difference approach to measure the outcome differences between 

two groups, not because of other possible risk factors, and this design still can offer 

valid comparison of population-based treatment effects.   

In addition, this study compared the population mean of utilization and 

expenditures by Medicaid enrollees before and after Medicaid reform utilizing the two 

types of PSNs in Broward and Duval counties over time. This study did not measure 

changes in use and expenditures of health services for individual enrollees. However, if 

individual levels were a unit of analysis for this study, this would threaten the external 

validity because Medicaid beneficiaries can drop out of the Medicaid program and may 

not be enrolled continuously. Continuously enrolled would lead to too much of the 

sample being dropped. For this reason, this study measured uses and expenditures of 

health services with a member-month approach. Also, we conducted the sensitivity 

analysis with three and six month observations to solve this limitation and found the 

same trends with the base models.   

Third, we assumed that changes in utilization, expenditures, and outcomes 

between enrollees in physician-based and health system-based PSNs in reform 

counties were not due to unobserved factors that also affected the healthcare process 

and outcomes, such as different behaviors of physicians and patients between 

physician-based and health system-based PSNs. To make this assumption as plausible 
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as possible, we controlled for several other enrollees’ characteristics, geographic 

location, eligibility status, and health status. However, the risk scores are not a perfect 

reflection of enrollees’ health status and there might be other unobserved differences by 

Medicaid enrollees that impact healthcare utilization, expenditures, and outcomes. 

Finally, this study limited the study population to Medicaid Reform participants 

from two urban counties, Broward and Duval, who enrolled in MediPass and PSN plans. 

MediPass and PSN enrollees in rural counties, Baker, Clay, and Nassau, were not 

included in the study because of their incomplete data. Therefore, it is not advised to 

generalize the findings from this study to the general Medicaid Reform population, 

including beneficiaries enrolled in rural counties without further validation.  

 Future Research   

Although there are limitations to this study, this study was able to present 

significant findings regarding variations in utilization, expenditures, and outcomes 

between health system-based and physician-based PSNs. It also points to some future 

research opportunities that would investigate the program in more depth or help 

address some limitations mentioned in the previous section. 

First, a study over a longer period of time can be carried out when more recent 

Medicaid data become available. This study using the data from FY2006-07 to FY2009-

10 reported over time the trends in utilization and expenditures for enrollees in health 

system-based PSNs decreased at a greater rate compared to those in physician-based 

PSNs. A future study with a longer data set can confirm whether or not this finding is 

consistent, which may show that a more integrated delivery system will have better 

performance in terms of Medicaid healthcare utilization and expenditures.    
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Second, we found that the trends in utilization and expenditures declined more 

for enrollees in health system-based PSNs compared to those in physician-based 

PSNs. However, this study could not identify the factors that are associated with the 

variations in the healthcare process and outcomes between enrollees in physician-

based PSNs and in health system-based PSNs. There are several potential reasons, 

including organizational factors, market factors, and geographic factors. We can 

conduct the future study to find driving factors leading to the observed variations in 

utilization, expenditures, and outcomes between the less and more integrated 

healthcare delivery systems. Those factors include healthcare providers’ attitudes, 

organizational culture, meaningful use of HIT, health system-based PSNs and 

physician-based PSNs penetration rates, number of health system-based PSNs and 

physician-based PSNs, and market competition of Medicaid managed care markets. 

Also, it will be important to investigate the attitude or culture of healthcare providers in 

health system-based PSNs and physician-based PSNs using in-depth interviews or 

survey instruments.  

Third, in the near future, it will be important to see the impact of process of care 

on outcomes in terms of patient perspectives by health plans, since their experience in 

the process of care would have direct links to their satisfaction. We can measure the 

process of care as performance on important dimensions of care and service using 

HEDIS (Healthcare Effectiveness Data and Information Set) indicators, which include 

asthma medication use, comprehensive diabetes care, and breast cancer screening, 

and compare the association between this performance and enrollees’ outcomes, such 

as satisfaction by health plans.  
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In addition, Medicaid enrollees can switch or switch back their health plans 

between Medicaid managed care types, especially between less and more integrated 

systems. However, this study could not capture the change between Medicaid managed 

care types, such as how many picked physician-based PSNs or health system-based 

PSNs and stayed, or switched to health system-based PSNs or physician-based PSNs 

or other plans. So, ascertaining switchers’ characteristics, the reasons why they switch 

or switch back to their original plans, and the effect of switching is another avenue for 

future study.  

Finally, outcome indicators for this study were more interpersonal. These 

measurements were based on patients’ self-report. Self-reported data is good for 

measuring health status, functional status determination, and personal health practices 

since it has a solid underlying logic in that it is transparent and simple to understand. 

However, there is some concern about accuracy, including recall bias, overly positive or 

negative bias, and interpretation problems. Outcome indicators that can be measured 

by technical outcomes, such as the absence of postsurgical complications or the 

successful management of chronic disease based on current standards of practice will 

be valuable for future research.  

Conclusions  

To our knowledge, this study represents one of the first attempts to provide 

empirical evidence on the differences in healthcare utilization, expenditures, and 

outcomes by Medicaid enrollees between physician-based and health system-based 

PSNs using a difference-in-difference approach. The differences in types of PSNs were 

explained by the concept of integration and several organizational theories to identify 

the structural difference between both. Based on those approaches, health system-
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based PSNs are a more integrated healthcare delivery system, while physician-based 

PSNs are a less integrated one. Although there were several limitations to this study, 

such as selection bias, external validity, and omitted variable bias, this study was able 

to conclude that health system-based PSNs had higher levels of utilization, 

expenditures, and satisfaction compared to physician based PSNs, but decreased at a 

greater rate over time. This result was interpreted to mean that there were variations in 

healthcare utilization, expenditures, and outcomes between the more and less 

integrated healthcare delivery systems. However, why the more and less integrated 

delivery systems perform differently is not clear in the data and statistical analysis. It will 

be important to monitor the different performance between two PSNs using more data 

and a longer study period and to determine how these variations are being achieved. 

This evaluation regarding the variations in utilization, expenditures, and outcomes 

between physician-based PSNs and health system-based PSNs in urban reform 

counties would enable policymakers and researchers to make appropriate changes to 

the healthcare delivery system and accept a specific Medicaid managed care 

organization as the best way to effectively administer their Medicaid program.  
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Table 6-1. Discussion of Finding1 (health system-based over physician-based PSNs) 

 
Average for 
Post-Reform 

Possible explanations 

Utilization and 
PMPM 
expenditures 

Higher  The origin of health-system-based PSNs: 
Safety net hospitals – having more patients 
with worse health status  

 The origin of physician-based PSNs: Minority 
physician networks – having utilization 
management, sophisticated health 
information system, and medical 
management expertise 

 More integrated system having more 
resources and assets  

 Provision of more preventive cares in health 
system-based PSNs 

Satisfaction Higher  Higher coordination of care  

 Higher availability and accommodation in 
terms of access to care 

 
 
 
 
Table 6-2. Discussion of Finding2 (health system-based over physician-based PSNs) 

 
Trends over 

time 
Possible explanations 

Utilization and 
PMPM 
expenditures 

Decreasing  More integrated delivery system: More 
complicated organizational structure – taking 
time to have an effect 

 Provision of more preventive care in health-
system-based PSNs 

 Available to align healthcare facilities, 
programs or services and offer a coordinated 
continuum of care 

Prescription drug 
use 

Decreasing  Having health information system 

 More restricted formulary of prescription drugs 

Satisfaction Decreasing  Reduction in utilization – patient can feel they 
are getting enough services and having access 
barriers to care.  

 Greater management of enrollees  

 Too soon for enrollees to assess their 
experience and perception   
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