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Medicaid provides coverage for more than 62 million of the poorest Americans 

who cannot get health insurance elsewhere. Sharing the same dilemma as the federal 

health care system, Medicaid programs have experienced unsustainable rates of 

spending growth over the past decade. As a state with one of the largest Medicaid 

programs, the Florida legislatures authorized a demonstration program, “Florida 

Medicaid Reform.” One major element is the Enhanced Benefits Reward (EBR) 

program that uses financial incentives to promote healthy behaviors among Medicaid 

beneficiaries. However, to date few studies have been conducted to systematically 

examine the effect of financial incentive programs in the public sector. 

This study examines the difference in health care utilization and expenditures 

associated with different levels of EBR participation. The study period is from fiscal year 

2007-08 to 2009-10. The study population included Medicaid Reform participants in 

urban reform counties (Broward and Duval) who enrolled in a Provider Services 

Network plan. Medicaid claims data and hospital discharge data were used to assess 

beneficiaries’ total health care expenditures and acute care utilizations that potentially 

would be affected by the EBR program. The amount of reward credits earned by 



 

14 

Medicaid beneficiaries participating in the program was extracted from Enhanced 

Benefits Information System data and used to categorize different levels of EBR 

program participation. For each research question, a time series model using a person-

year approach was used to examine the association between EBR program 

participation level and Medicaid utilizations/expenditures. 

Although only three years of data were available for this study, the results were 

able to show that, compared to non-participants in the reform counties, EBR program 

participants were more likely to have lower health expenditures and lower odds of 

requiring acute care utilization. The findings from sensitivity analyses based on different 

enrollment lengths of time and approaches to categorize the EBR program participation 

levels generally agreed with the main study. Despite certain issues that may negatively 

affect the EBR program’s effectiveness in the early stage of implementation, the 

findings from this study suggest that the effectiveness of the EBR program can be 

demonstrated even in the program’s early stage.
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CHAPTER 1 
INTRODUCTION 

Overview of Medicaid 

Medicaid and Medicare are governmental programs that provide health coverage 

to specific groups of people in the United States. While these two programs are very 

different, both are managed by the Centers for Medicare and Medicaid Services (CMS), 

a division of the Department of Health and Human Services (HHS). Medicare provides 

coverage to seniors age 65 and older and younger beneficiaries with disabilities. As of 

June, 2010, the program covers more than 50 million people across the nation and in 

fiscal year (FY), 2010 it cost about $389 billion. For Medicaid, since it was enacted in 

1965 under Title XIX of the Social Security Act, it has become an integral part of the 

United States health care system, covering medical services and long-term care for 

millions of the sickest and poorest individuals of the population (Morone et al., 2008). 

Among the individuals who rely on this program are children and their parents, people 

with disabilities, and the elderly. Medicaid is the dominant payer for long-term care and 

the single largest funding source for safety-net care. Although Medicaid was initially 

established to provide assistance to individuals and families receiving “welfare,” political 

pressures and the rising uninsured rate have caused Congress to incrementally expand 

Medicaid eligibility to reach more Americans (Kaiser Family Foundation, 2008). 

When considering the history of Medicaid, the major events that led to its passing 

include the New Deal in 1935, State Vendor Payments in the 1950s and the Kerr-Mills 

Act of 1960 (Morone et al., 2008). As a result of these historical events, as well as the 

United States’ continued struggle with passing universal health reform, Medicaid was 

passed in 1965 as part of the Social Security Act. At the time of enactment, Medicaid 
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was thought to be a very minimal part of the 1965 Social Security Legislation and 

expenditure estimates for the future were grossly underestimated (Morone et al., 2008). 

Today Medicaid has grown to cover a large percent of the population and expenditures 

continue to rise. At present, Medicaid is the third-largest domestic program in the 

federal budget, behind only Social Security and Medicare (needs reference).  

The federal government and the states jointly finance Medicaid, and the states 

administer the program within broad federal guidelines (Morone et al., 2008). The 

federal share of Medicaid spending is at least 50% in every state. It varies based on 

state per capita income relative to the national average and can be as high as 76% in 

the poorest state (Kaiser Family Foundation, 2009). Medicaid accounts for roughly one-

sixth of the nation’s health care spending and almost half of all spending on long-term 

care (Kaiser Family Foundation, 2009). Medicaid spending is concentrated among the 

group of enrollees who demand more health care than others. Although children and 

their parents account for about 75% of Medicaid enrollees, they account for only about 

one-third of the total spending each year. The other two-thirds of spending goes to the 

elderly and people with disabilities, who make up roughly 25% of enrollees.  

Regarding the coverage level, the federal government sets minimum 

requirements for coverage, and the states can elect to apply for additional benefits 

through the 1115 waiver (Kaiser Family Foundation, 2009). To qualify for Medicaid, a 

person must meet financial criteria and also belong to one of the groups that are eligible 

for the program. Federal law requires states to cover certain “mandatory” groups in 

order to receive any federal matching funds, and these mandatory groups are pregnant 

women and children under age 6 with family income below 133% FPL, children age 6 to 
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18 below 100% FPL, parents below states’ July 1996 welfare eligibility levels (often 

below 50% FPL), and most elderly and persons with disabilities receiving Supplemental 

Security Income (SSI), for which income eligibility equates to 74% FPL for an individual 

(Kaiser Family Foundation, 2009). Medicaid normally covers the health services that are 

covered by private health insurance, but may also includes many additional services, 

such as dental and vision care and transportation, as well as long-term care services, to 

better meet the needs of the enrollees that can be easily distinguished from individuals 

covered by general private insurance (Morone et al., 2008).  

Since its enactment, Medicaid has undergone many changes, including the 

revisions during the years under the Reagan administration and the use of managed 

care in attempt to address uncontrolled costs that for many states threaten the viability 

of the program. Take the care delivery system of Medicaid as an example. Initially, most 

Medicaid enrollees received care on a fee-for-service (FFS) basis, which means states 

reimburse hospitals, physicians, and other providers for each service provided. In the 

1980s, many state Medicaid agencies started to steer away from FFS and adopted 

managed care models for health care delivery and financing. It was believed that the 

change would lead to better access to care, improved quality, and lower costs. There 

are generally two approaches to Medicaid managed care (Kaiser Family Foundation, 

2012). One is primary care case management (PCCM). Under PCCM, the enrollee is 

required to choose a primary care provider (PCP) who is responsible for his/her care 

coordination. Medicaid will pay an additional monthly fee on top of the FFS payment for 

medical services the PCP provided to reimburse them for the time and effort associated 

with care coordination and management. Many would argue that this model is 
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essentially FFS with little modification, but federal Medicaid law acknowledges PCCM 

as a form of managed care nonetheless. Recently, more and more state Medicaid 

agencies adopted risk-based managed care as a delivery and financing model. Under 

this model, a fixed per-member-per-month (PMPM) premium is paid to managed care 

organizations (MCOs) to cover a pre-determined set of medical services to Medicaid 

enrollees. As of calendar year (CY), 2011, more than 30 states in the United States use 

this model, at least in part, for Medicaid care delivery and financing (Palmer and Pettit, 

2012). 

Florida Medicaid and Medicaid Reform Demonstration 

The role of Medicaid in the health care system in Florida is critical. As of, 2010, 

the program covers about 27% of the state’s children, almost two-thirds of nursing home 

days, and pays for about 51% of all health care (Roberta K. Bradford, Florida Medicaid: 

Program Overview, 2010). Florida Medicaid and its companion program, Florida 

KidCare, cover a projected 3.19 million Florida residents for state fiscal year (SFY), 

2012-2013. It is the fourth largest Medicaid population in the nation, only behind 

California, New York, and Texas. The total spending of the program is estimated to be 

over $21 billion in FY, 2011-12. 

Enrollment/Eligibility 

In the state of Florida, Medicaid services are administered by the Agency for 

Health Care Administration (AHCA). Eligibility to receive Medicaid services is 

determined by the Department of Children and Families (DCF) and the Social Security 

Administration. In more detail, DCF determines Medicaid eligibility for a) low income 

families with children; b) children only; c) pregnant women; d) non-citizens with medical 

emergencies; and e) aged and/or disabled individuals not currently receiving SSI 
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(Florida Department of Children and Families, http://www.myflfamilies.com/service-

programs/access-florida-food-medical-assistance-cash/medicaid). The Social Security 

Administration determines the eligibility of SSI recipients. 

Financing 

The Medicaid program is jointly funded by federal and state governments. The 

federal share of the Florida Medicaid spending varies from year to year based on state 

per capita income relative to the national average and the economy in general. This 

matching funds system means that every dollar the state government spends on 

Medicaid provides a much greater benefit to Medicaid enrollees. Federal Medical 

Assistance Percentage (FMAP) for Florida Medicaid remained relatively stable at about 

59% from FY2005-07 and decreased to 56.8% in FY2008. To help states cope with 

their budgetary pressures during the recession, the federal government increased its 

share of the costs. FMAP was increased to 67.6% in FY2009 and FY2010. In FY2011, 

the federal match dropped back to 55.5% and in FY2013 the federal government will 

cover 58.1% of the Florida Medicaid spending, which means $1 in Florida Medicaid 

funds yields $2.38 in benefits for Medicaid enrollees (Kaiser Family Foundation, 2012). 

Delivery 

Excluding the counties participating in the demonstration, also as known as 

Florida Medicaid Reform, Florida currently covers 47 services either on a FFS basis or 

through managed care. Enrollees can receive care through FFS Provider Service 

Network (PSN), the statewide PCCM system (MediPass), or MCOs contracted with 

AHCA. Approximately 43% of all Florida Medicaid enrollees are covered under 

managed care with the remaining 57% enrolled in FFS programs (Appendix B of the 

http://www.myflfamilies.com/service-programs/access-florida-food-medical-assistance-cash/medicaid
http://www.myflfamilies.com/service-programs/access-florida-food-medical-assistance-cash/medicaid
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Florida Medicaid Program, YEAR). The FFS care delivery system in Florida Medicaid is 

fragmented and does not have strong incentives for providers to provide coordinated 

and cost-efficient care. In recent years, Medicaid spending has consistently outgrown 

the state revenues that supports the program. From state fiscal year (SFY) 2006-07 to 

SFY2011-12, Medicaid expenditure growth for Florida has averaged 6.5% per year. And 

total Medicaid expenditures will exceed $21 billion dollars in SFY, 2011-12, which 

represent about 33% of the state budget (Florida Social Service Estimating Conference 

Report, 2011). To address these issues, on May 6, 2005, the Florida legislature 

authorized a demonstration program, also known as “Florida Medicaid Reform.” 

Florida Medicaid Reform Introduction 

On October 19, 2005, the Florida Medicaid Reform Demonstration was approved 

by CMS and implemented in Broward and Duval counties starting July 1, 2006. One 

year later, the demonstration was expanded to Baker, Clay, and Nassau counties. The 

principles behind the reform are summarized in AHCA’s application for a 1115 

Research and Demonstration Waiver (Florida Medicaid Reform Application for 1115 

Research and Demonstration Waiver, 2005). The state intends to change its role in 

Medicaid from a “centralized decision maker” to a health services purchaser that 

ensures delivery of high-quality and cost-efficient care to its beneficiaries. Under the 

reform, managed care plans are paid risk-adjusted premiums and have the flexibility to 

design customized benefit packages for different beneficiary groups. The state expects 

this change to encourage more market competition that will result in increased access 

to care and better efficiency of the Medicaid program. More importantly, patient 

responsibility and empowerment are emphasized in the reform. Measures are taken in 
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the reform to facilitate and encourage people to take a more active role in their own 

health care. Public reporting on performance measurement and consumer satisfaction 

on health plans and providers, along with other assistance from the system, is expected 

to allow individuals to more actively take control of their health care management. Also, 

they will be rewarded if they assume more responsibility and exercise healthier 

behaviors. Overall, the goal of the reform is to increase access to care, improve quality, 

enhance efficiency of care delivery, introduce more individual choice, and contain costs 

to ensure the program’s long-term sustainability. 

There are four key elements under Florida Medicaid Reform: 

 Risk-adjusted premiums that are actuarially equivalent to all services covered 
under Florida Medicaid and reflect beneficiaries’ health status are paid to 
managed care plans on a monthly premium basis. It is expected that risk-
adjusted premium can minimize “adverse selection” by health plans and 
incentivize them to actively identify and manage enrollees’ chronic conditions so 
that high medical spending due to untreated or poor-managed chronic conditions 
can be reduced or avoided. 

 Low-income pool (LIP) is established and managed by the state to pay safety net 
providers for their coverage of Medicaid, uninsured, and underinsured 
populations. 

 “Opt-out” option is provided to Medicaid-eligible individuals who are willing to use 
their premiums to purchase insurance through their employers or pay for a 
private plan if self-employed. 

 EBR program is an initiative established to promote Medicaid enrollees’ healthy 
behaviors by providing them financial incentives. By participating in the program, 
such enrollees’ activities as disease management, weight control, or smoking 
cessation program participation, preventive care utilizations, and adherence to 
prescribed medications are rewarded. Earned credits are deposited into their 
Enhanced Benefits Accounts (EBAs) and can be used to purchase over-the-
counter (OTC) health related goods at any Medicaid participating pharmacy. 
Details of the program will be elaborated in the following section. 
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EBR Program Introduction 

Florida Medicaid Reform’s EBR program is based on the idea of encouraging 

healthy behaviors and personal responsibility, by rewarding good choices with financial 

incentives. It was stated in Florida Medicaid Reform’s application for a 1115 Research 

Demonstration and Waiver that “individual health outcomes will improve as people take 

an active role in managing and understanding their health needs” (Florida Medicaid 

Reform Application for 1115 Research and Demonstration Waiver, 2005). This is what 

is anticipated to happen following the implementation of the EBR program. By rewarding 

enrollees to actively engage in healthy behaviors, we will see improved health among 

participants and eventually lower Medicaid costs. Florida is one of the first states to 

attempt to incorporate financial incentives for enrollees in its state Medicaid program. 

Idaho, Michigan, West Virginia, and Wisconsin are all implementing or contemplating a 

similar approach for their own Medicaid programs (Commonwealth Fund, 2007). 

All Florida Medicaid Reform enrollees who enroll in a managed care plan are 

eligible participants of the EBR program. For each eligible enrollee, an EBA is assigned. 

A seven-member Enhanced Benefits Panel established by AHCA designates activities 

that generate rewards credits toward an enrollee’s EBA upon confirmed participation. 

Figure 1-1 shows the approved behaviors that will earn credits for participants 

(http://www.fdhc.state.fl.us/medicaid/Enhanced_Benefits/EB_Welcome_Letter_WEB_E

NG_SPAN.pdf).  

AHCA contracted with Affiliated Computer Services and Imager Software to 

manage and maintain the information system that documents participants’ credit-

earning activities and processes credit deposits into participants’ EBAs. Each enrollee is 

http://www.fdhc.state.fl.us/medicaid/Enhanced_Benefits/EB_Welcome_Letter_WEB_ENG_SPAN.pdf
http://www.fdhc.state.fl.us/medicaid/Enhanced_Benefits/EB_Welcome_Letter_WEB_ENG_SPAN.pdf
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eligible to receive up to $125 rewards credits annually in his/her EBA. For easy-to-

identify activities, such as a wellness visit, credits can be automatically deposited into 

that individual’s EBA upon submission of billing paperwork from a provider with a 

matching diagnostic code. For more complicated behaviors, such as participating in a 

disease management program, weight loss program, or smoking cessation, an 

individual need to submit a form to the health plan signed by both the provider and 

enrollee to qualify for EBR credits. The credits in an enrollee’s EBA cannot be 

redeemed for cash under any circumstance, but the beneficiary can spend earned 

credits in Medicaid-participating pharmacies for specific OTC health-related products. 

Figure 1-2 is a list of products beneficiary can purchase using their EBR credits 

(Georgetown University Healthy Policy Institute, 2008). Once credits are deposited into 

individual’s EBA, they remain available even after an individual’s Medicaid eligibility has 

ended. The credits can still be used to purchase insurance, such as employer-

sponsored insurance, private insurance, or COBRA. However, if the remaining credits 

are not spent within three years of losing eligibility or the individual’s income exceeded, 

200% of FPL, the credits become unavailable to the individual and are returned to the 

state (Florida Medicaid Reform Application for 1115 Research and Demonstration 

Waiver, 2005). Through May, 2010, over 170,000 Florida Medicaid enrollees received 

EBR credits through participating in approved activities. Total credits distributed to the 

enrollees have exceeded $28.3 million. Among that total, approximately $14.2 million 

have been redeemed for approved products (AHCA, 2010). 
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Significance of the Study 

Using financial incentives to promote an individual’s healthy behaviors is an idea 

drawing growing interest, especially for the Medicaid population, which is generally 

considered to have higher prevalence rates of unhealthy behaviors and more chronic 

illness than the population as a whole (Healthy People, 2010, 2000). Because the 

concept behind the EBR program is somewhat intuitive, its effect on the public sector, 

including Medicaid, is difficult to predict. Prior to Florida Medicaid Reform, most of the 

programs using financial incentives to promote personal health behaviors occurred in 

the private sector as insurers or employers looked for approaches to control health care 

costs (Kane et al., 2004; Sutherland, Christianson, and Leatherman, 2008). While 

detailed discussion will be provided in the next chapter, past studies only offer mixed 

results on whether financial incentives are effective in changing people’s health 

behavior, lifestyle, and health care utilizations and expenditures. The EBR program in 

Florida Medicaid Reform has generated great interest nationwide. A well-structured 

study of the EBR program’s impact on Medicaid enrollees’ health care utilizations and 

expenditures will be one of the first to examine the value of this concept in the public 

sector and provide evidence and guidance for policymakers on both the federal and 

state levels. 
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Figure 1-1. A list of approved EBR credits earning activities (AHCA, 2006) 
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Figure 1-2. A list of selected redeemable products and supplies with EBR credits 

(AHCA, 2006) 
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CHAPTER 2 
LITERATURE REVIEW AND CONCEPTUAL MODEL 

Literature Review 

The concept of using financial incentives to promote healthy individual behaviors 

and preventive care utilization is not new. Although fewer attempts have been carried 

out in the public sector, it has been adopted in the private sector for quite some time to 

encourage healthy behavior changes (Higgins et al., 2012). It is expected that with 

people taking more responsibility for their health, making better choices regarding their 

health care, and using more preventive services, they will become healthier and lower 

the costs of medical care in the long run. 

Today, in the US and most other industrialized countries, chronic conditions have 

become the major threat to population health. And many of these conditions, including 

type-2 diabetes, coronary heart disease, and certain types of cancer, are all related to 

such unhealthy lifestyle and behaviors as poor diet, physical inactivity, substance 

abuse, under-use of preventive services, and non-adherence to disease treatment and 

medications. It is estimated that about 40% of annual total premature death in the US 

can be attributed to unhealthy behaviors (Schroeder, 2007). More importantly, the 

prevalence of the unhealthy behaviors are higher among low-income populations 

(Cutler and Lleras-Muney, 2010; Higgins and Chilcoat, 2009; Isaacs and Schroeder, 

2004). For example, Medicaid beneficiaries have high prevalence rates of unhealthy 

behaviors that lead to higher rates of morbidity and mortality than the general population 

(Healthy People, 2010, 2000). The consequences of these unhealthy behaviors are a 

significant economic burden on the health care system. The Centers for Disease 

Control and Prevention (CDC) has estimated that being overweight or obese can cost 
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about $150 billion of direct medical costs annually (Centers for Disease Control and 

Prevention, 2011).  

Promoting preventive services is considered a viable solution for the continuously 

rising health care spending associated with chronic conditions and health behavior-

related risks despite some researchers arguing that offering more preventive care may 

add to health care costs rather than savings (Russell, 2007). It is true that, for example, 

cancer screening costs could exceed the savings when screenings are given to a 

general population and only a very small proportion of the people would have actually 

developed cancer without the early screenings. However, when preventive services are 

provided to high-risk population, the consensus is that they will be able to reduce acute 

care utilization, including ED visits and preventable hospitalizations, and lower total 

health care expenditures. A report on potential Medicare savings through preventive 

services and reducing health risks estimated that, with 10% of upward risk transitions 

prevented, FFS Medicare could save more than $65 billion every year (Rula, Pope, and 

Hoffman, 2011). As for the Medicaid population, spending on acute care amounted to 

64% of total Medicaid spending in FY2010 in the US and 70% in the state of Florida 

(Kaiser Family Foundation, 2011). By ensuring access to such preventive services as 

vaccinations, screening tests, and other prevention programs, evidence suggests that 

the rates of avoidable acute care utilizations and expenditures are expected to be 

reduced (Perlino, 2007). 

With the growing concern about unhealthy behaviors and their impact on 

population health, professionals have been trying to find a way to encourage behavior 

change and active participation in preventive services for their potential effects on 
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improving health and controlling health care costs. Among other measures, financial 

incentives targeting individuals have generated broad interest in the recent years and 

showed some promising results in encouraging people to engage in more healthy 

behaviors and preventive activities. Theoretically, why do we use financial incentives to 

change people’s health behaviors? It can be explained from both economic and 

psychological perspectives. Economic incentives provided by these programs can be 

deemed an approach to stimulate positive externality from demanding more preventive 

care or adopting more healthy behaviors. Past studies demonstrated that people are 

generally price sensitive toward preventive cares. For example, co-payments are 

associated with less utilization of preventive services and physical checkups (Cherkin, 

Grothaus, and Wagner, 1990; Lillard et al. 1986). And having health insurance has been 

linked to more mammogram and cervical cancer screenings (Kenkel, 1994). Therefore, 

financial incentives should be able to shift consumer demand curve for preventive cares 

and behavior-changing programs like weight control or smoking cessation. From a 

behavioral science perspective, studies suggest that humans’ decision-making 

processes can be skewed by certain biases that would contribute to an individual’s 

adoption of unhealthy behaviors; and one that is particularly relevant is “a bias for the 

present” (Berns, Laibson, and Loewenstein, 2007; Loewenstein, Brennan, and Volpp, 

2007). It refers to people’s tendency to prefer options with smaller yet immediate 

rewards over the ones with greater long-term gains, especially when higher initial costs 

are involved. Offering financial incentives should help people weigh the options and 

adjust the balance between their preferences and actions. This paragraph only serves 

the purpose of giving a very brief introduction to the theoretical background of using 
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financial incentives to encourage healthy behavior changes. Discussion on why we 

choose financial incentives for the task can go further beyond. However, the proposed 

study aims to analyze the effect of the EBR program rather than why the EBR program 

was chosen. Thus, for the rest of the chapter, we will be focusing on reviewing the 

evidence of the effectiveness of incentive programs implemented in the past. 

Financial incentive programs targeting individuals can be categorized in different 

ways based on the design of the incentives (cash, credits, coupons, gifts, discounted 

goods and services, among others), target population, or target behaviors. The EBR 

program is a credit-earning program targeting Florida Medicaid beneficiaries, with 

credits earned by participating in certain AHCA-approved activities ranging from a 

simple child wellness check or having a flu shot to more complex behaviors like 

participation in a stop smoking or weight loss program. For more complex activities, 

individuals will be rewarded for both participation and final results (see Figure 1-1). As 

mentioned earlier, using financial incentives to encourage health behavior change is not 

anything new in the US, especially in the private sector. Based on different target 

behaviors, we will review evidence from past studies on the effectiveness of financial 

incentive programs. 

Financial Incentives for Seeking Preventive Care 

Vaccination is critical to population health and often a focal point of public health 

policies. Despite the success of using such vaccines against preventable diseases like 

influenza, measles, hepatitis A and B, and others, in the U.S., ensuring adherence to 

recommended vaccinations, especially for children and high-risk population, is still an 

important component in public health strategy (Atkinson et al., 2012). Previous studies 
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show that most incentive programs for vaccination were used primarily on children, low-

income families, and high-risk adults (Kane et al., 2004). The structure of the incentives 

mostly includes voucher, lottery for small cash prizes (Moran et al., 1996), or free 

vaccination (Nexoe, Kragstrup, and Ronne 1997; Satterthwaite 1997). Some of these 

programs were administered by the Women, Infants, and Children (WIC) Supplemental 

Nutrition Program or Aid to Families with Dependent Children (AFDC) (Birkhead et al. 

1995; Hutchins et al., 1999; Kerpelman, Connell, and Gunn, 2000). Most of these 

studies found evidence that support the effectiveness of using financial incentives to 

increase receipt of recommended vaccinations, particularly by reducing individual’s out-

of-pocket (OOP) costs. 

In the U.S., it was estimated that over 1.6 million new cancer cases would be 

diagnosed in 2012 and about 577,190 Americans would die because of cancer in the 

year. Regular cancer screenings by a health care professional can result in the 

detection and diagnosis of cancers at an early stage. Breast, colon, cervical, and 

prostate cancers can be diagnosed early through screenings. Actually, cancers that can 

be detected or prevented by screening exams account for at least half of all new cancer 

cases (American Cancer Society, 2012 Cancer Facts and Figures). Both mortality and 

morbidity can be reduced by early detection and treatment through screening 

examinations. For mammography, two randomized clinical trials (RCTs) that reduced 

OOP costs of screening for low-income and rural farm women showed effectiveness in 

achieving more completion of exams, while two other studies using small gifts as 

incentives presented mixed results with one study suggesting the incentive program 

was effective, but the other not (Jepson et al., 2000). Another study tested the effect of 
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mailing incentives to a population of low-income, underinsured women in the U.S. for 

mammography. One group was given free access to the test and the second group was 

offered an additional $10 with the free exam. Both groups had significantly higher rates 

of mammography within one year than the control group (Slater et al., 2005). For 

cervical cancer screening, three studies examined the effect of using financial 

incentives to improve follow-up visits after Pap smear tests among women from low-

income families. One provided free bus transportation to the patients and a second 

offered a $20 to $25 voucher off the clinic visit fee, and both studies found incentives 

effective (Marcus et al., 1992, 1998). A third study provided free bus passes to one 

group of women and a $15 voucher to the other group, but no significant differences 

were found between these two groups regarding their follow-up visits (Kaplan et al., 

2000). Stone and his colleagues conducted a meta-analysis on the interventions that 

increased adult vaccinations and cancer screenings (Stone et al., 2002). It included 33 

mammography studies (2 using financial incentives), 27 cervical cancer screening 

studies (3 with financial incentives), and 19 colorectal screening studies (5 with financial 

incentives). Based on the adjusted odds ratio from meta-regression, patient financial 

incentives ranked as the first, second, and fourth most effective measures for improving 

the use of mammography, Pap test, and colorectal screening, respectively. 

Prenatal and postnatal care is essential to reduce the risks associated with 

pregnancy and childbirth. Economically disadvantaged women usually have lower rates 

of regular prenatal and postnatal care. Paired with other conditions, such as smoking, 

alcohol addiction, or young age of the mother, makes them a particularly vulnerable 

population. Measures have been taken to improve adherence to prenatal and postnatal 
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visits. In one study, 205 Medicaid eligible women from Michigan were randomly 

assigned to three groups. Women in two test groups received either a $5 gift certificate 

or a $5 gift certificate plus a $100 raffle ticket for each prenatal appointment they kept. 

However, the researchers found no significant differences among the test groups and 

the control group in the number of prenatal and postnatal visits (Laken and Ager 1995). 

Another study of prenatal care with 104 low-income women used either a taxicab 

voucher or a gift of a baby blanket to promote prenatal care utilization. The results 

showed a significant effect of the taxi voucher on attending the first prenatal visit when 

compared with the control group, but no effect was found for the group who received 

baby blankets (Melnikow, Paliescheskey, and Stewart 1997). Other studies on financial 

incentives and prenatal/postnatal care can also be found in the field (Burr et al., 2007; 

Kane et al., 2004), incentive programs show a significant effect on prenatal and 

postnatal visits more often than not, but many findings are based on relatively small 

sample sizes and this limitation has to be considered when interpreting the results. 

Nonetheless, programs and trials using financial incentives to encourage using more 

preventive services showed promising results and evidence suggests that, on many 

occasions, a small incentive could make an impact on the level of compliance. 

Financial Incentives for More Complex Behavior Changing 

In most cases, preventive care like vaccination or cancer screening requires only 

a one-time action. Conversely, behavior changes, like smoking cessation or weight loss, 

can be much more complex. They require long-term efforts and significantly greater 

investments, both financially and psychologically. Adopting and sustaining these 
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lifestyle changes can be difficult for many people and financial incentives are often used 

to encourage consumers to pursue these changes. 

Financial incentives for smoking cessation have been widely used in workplace 

settings and sometimes in community programs. Over the years, there have been a 

substantial number of trials and programs designed to facilitate smoking cessation and 

evaluate the effectiveness of financial incentives for this particular purpose. A Cochrane 

review published in 2008 examined 17 financial incentive programs for smoking 

cessation targeting adults in workplace settings from 1980 to 2007 (Cahill and Perera, 

2008a). The authors selected only RCTs using financial incentive schemes, including 

cash rewards, free nicotine patches, lotteries, and contingent payments, to promote 

smoking cessation. In most of these studies, participants were required to reach lab-

verified abstinence over a certain period of time to be rewarded. The results suggest 

that most of these incentive-based programs did increase participation rates and 

cessation rates while the incentives were in place, but the normal pattern of relapse was 

observed when the incentives were withdrawn. The effectiveness of financial incentives 

on long-term cessation rates in workplaces is still in doubt. Quit and Win Contests is a 

population-based smoking cessation program initiated by the Minnesota Heart Health 

Program in three Minnesota communities in the 1980s. The winning prize was a holiday 

to Disneyworld in a raffle for people who could reach one month post-program lab-

verified abstinence. The program was successful in increasing the quit rate at one 

month, but the relapse rate at one year was still high (Lando, Pechacek, and Fruetel 

1994). The relative success of the program made it a model that was extended to 

national and international applications in the following years. Another 2008 Cochrane 
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review examined some RCTs based on Quit and Win model in community settings and 

failed to find conclusive proof on its effectiveness on smoking cessation (Cahill and 

Perera, 2008b). While there are many other programs and trials using certain types of 

financial incentives to help stop smoking in both workplaces and community settings, all 

suffered from trial design, small sample size, or other limitations, so current literature 

cannot provide sufficient evidence on how effective financial incentives are on helping 

smoking cessation, especially on the long-term quit rate. 

Obesity and overweight are associated with higher level of cardiovascular 

diseases, diabetes, and some cancers. With the current trend, it has been projected that 

there will be 65 million more obese adults in the US by 2030. The medical costs of 

obesity and treatment of associated diseases are estimated to increase by between $48 

billion and $66 billion per year in the US by 2030 (Wang et al., 2011). As it is one of the 

biggest concerns in population health, health professionals have been seeking an 

effective tool to help control weight and using financial incentives has been a popular 

choice. It is noteworthy that, although many programs used such usual form of 

incentives as lotteries for cash or gifts, some programs chose a group or individual 

monetary contract that required participants to deposit a certain amount of money and 

the return of the money was contingent on weight loss (Jeffery, 2012). It can be seen as 

a type of negative incentive so is less commonly used (Kane et al., 2004). Also, for 

weight control, financial incentives were often combined with other intervention 

approaches like health education classes, newsletter, or behavioral counseling 

(Goodman and Anise, 2006). Results from these studies somewhat agree on the short-

term benefit from financial incentives, especially at the beginning of the weight loss 
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process, but few show promising results on long-term efficacy (Sutherland et al., 2008). 

Most of these studies were limited by small sample size and they varied widely in 

incentive size and program design. Combined with the fact that many financial 

incentives were bound to other intervention methods, the effectiveness, especially long-

term effectiveness, of financial incentives and their value in addressing the overweight 

and obesity problem in public health is still unclear. 

There were also programs designed to use financial incentives to improve 

exercise program participation. These programs more often take place in schools and 

workplace settings (Blue and Conrad 1995; Matson-Koffman et al., 2005). Studies show 

mixed results on whether providing financial incentives could increase exercise program 

participation or physical activity level (Bloch et al., 2006; Harland et al. 1999; Herman et 

al., 2006; Sutherland et al., 2008; Wing et al. 1996). To summarize, for complex 

behavior changes such as weight loss, smoking cessation, or increasing physical 

activity level, we cannot find clear cut evidence to support the long-term efficacy of 

using financial incentives, although in most cases short-term effectiveness can be 

expected. The reasons of the lack of conclusive evidence can be multi-faceted. First, 

financial incentives are sometimes combined with other interventions in the program; 

this makes it difficult to single out the effect of financial incentives. Second, many trials 

were limited by their target population and sample size, which makes the results more 

vulnerable to bias. Third, considering the natural differences between these complex 

behaviors and simple one-time action of preventive services, long-term commitment and 

significantly more financial and psychological investments are needed from participants. 

Although financial incentives can increase individual adherence while they are in place, 
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it is uncertain if a regular pattern of relapse would take over once the incentives are 

withdrawn. 

In addition to the difficulty of assessing the effectiveness of financial incentive 

programs on helping health behavior change, very few studies were able to directly link 

incentive programs to health care expenditures and acute care utilization, probably due 

to the short time span and fragmented nature of the programs studied in the past. One 

study that examined the impact of financial incentives for prenatal care on childbirth 

outcomes and spending found that incentive program participation was significantly 

associated with lower rates of neonatal intensive care unit (NICU) admissions and 

health care expenditures in the first year of a child’s life (Rosenthal et al., 2009). As the 

results seem encouraging, we should note that, in this program, financial incentives 

were provided to both patients and their providers. It remains unknown how much of the 

positive outcomes can be attributed to financial incentives to individuals. Simply put, 

current evidence based on individual financial incentives is, by no means, sufficient or 

conclusive. Despite all the above questions, using financial incentives to encourage 

healthy behavior change and utilizing preventive care remains a common choice in 

public health strategy.  

Current Status of EBR Program Evaluation 

As a relatively new incentive program, study results on the EBR program are 

scarce. Through June 2010, total credits earned by enrollees exceeded $28.3 million 

and approximately $14.2 million of that had been redeemed for products (AHCA, 2010). 

Table 2-1 lists the top 10 credit-earning behaviors in the EBR program from 2006-2010 

(Hall et al., 2012). A report released by the Florida Foundation for Government 
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Accountability (FGA) in 2011 took a snapshot of the changes from 2008 to 2010 in 

Medicaid Reform enrollees’ preventive services utilizations and certain health outcomes 

that can be linked to EBR credit earnings (Bragdon, 2011). Although it shows 

improvement in most measures examined in the report (Figure 2-1), no conclusions can 

be drawn from this observational study regarding the EBR program’s effectiveness. The 

most recent study conducted by Hall et al.(2012) examined determinants of EBR 

program awareness, participation, and credit spending. The findings suggested that 

being a non-English speaking, non-white, having a lower education level, and being 

without a personal doctor are all associated with lower odds of program awareness. 

These factors are also associated with a reduced likelihood of participating in an EBR 

program, while people with excellent self-reported health status are more likely to 

engage. These are all very interesting findings that shed light on the better 

understanding of the EBR program and will facilitate further study on the subject. Similar 

to the Florida EBR program, children enrolled in Idaho’s Children’s Health Insurance 

Program (CHIP) who are up to date on their wellness checks will receive a quarterly $30 

credit. The study showed a significant impact of the program on increasing children’s 

adherence to wellness visits when compared to children enrolled in Idaho Medicaid, but 

not eligible for the program (Greene, 2011). Considering the current status of EBR 

program evaluation, the need of a well-structured study assessing the EBR program’s 

impact on Medicaid enrollees’ health care utilization and expenditures is warranted. 

Conceptual Model and Hypotheses 

In his article published in 1972, Michael Grossman explained the demand of 

health care from a health capital and investment perspective (Grossman 1972). An 

individual’s stock of health will change over the life course and the magnitude of change 
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depends on the rate of depreciation and individuals’ investment in their stock of health, 

which can be expressed as the following: 

Hi+1 – Hi = Ii – δiHi,                                                                                           (2-1) 

where, Hi represents the initial stock of health or the stock of health in the ith time period; 

Hi+1 represents the stock of health in the i+1th time period; δi is the depreciation rate 

during the ith time period; and Ii is the gross investment in health. Ii is a function of 

medical care (Mi), time inputs (THi), and human capital stock (Ei). To examine the 

influence of the EBR program on health care utilization and expenditures, we will focus 

on the medical care component of the gross health investment (Fig. 2-1). 

The rate of depreciation (δi) can be seen as a function of an individual’s lifestyle 

choices (smoking/drinking habits, diet, exercise, substance use, and the like), 

preventive care utilization (wellness checks, cancer screenings, dental care, 

vaccinations, and so on), age, and gender, race, and other genetic factors. It is shown 

in Figure 2-2 that an individual’s stock of health is determined by one’s initial stock of 

health, health depreciation rate, and investment in medical care, which includes both 

preventive care and more costly acute care like ED visits and hospitalizations. As we 

discussed earlier, it is presumed that the financial incentives provided by the EBR 

program will encourage people to more actively seek preventive services and adopt 

healthy behaviors (Figure 2-3). 

As a result, EBR program participation will directly impact enrollees’ health 

behaviors and health depreciation rates as well as their expenditures on preventive 

care. Active participation in the EBR program is expected to slow the decline in health 

status over time, while it would also be affected by an individual’s initial health status 
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along with such other factors as enrollee’s age, gender, and race. Although the 

investments in preventive care may increase due to the stimulation from financial 

incentives, if an individual’s stock of health can be maintained above a level where 

much more expensive acute health care services are averted or less demanded, it 

would offset the increased expenditures on preventive services and generate savings in 

the long run. With the support of this concept, hypotheses are formulated to answer the 

following research questions. 

 Question 1: Does participating in an EBR program have any impact on Medicaid 
enrollees’ total health care expenditures? 

Hypothesis 1: Enrollees with a higher level of EBR program participation will be 
associated with lower total health care expenditures. 

 Question 2a: Does EBR program participation have any impact on Medicaid 
enrollees’ total hospital days? 

Hypothesis 2a: Enrollees with a higher level of EBR program participation will be 
associated with a lower number of total inpatient days within the study period. 

 Question 2b: Does EBR program participation have any impact on Medicaid 
enrollees’ total number of emergency department visits? 

Hypothesis 2b: Enrollees with higher levels of EBR program participation will 
have fewer ED visits within the study period. 

 Question 2c: Does EBR program participation have any impact on Medicaid 
enrollees’ counts of avoidable hospitalizations? 

Hypothesis 2c: Enrollees with a higher level of EBR program participation will 
have fewer avoidable hospitalizations during the study period. 
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Table 2-1. Top 10 credit-earning behaviors in the EBR program from 2006 to 2010 (Hall 
et al. 2013) 

 
Behavior 

Credits (Unique 
Count) 

Dollars Earned 
(Millions) 

Recipients 
(Count) 

Office Visit – Adult/Child 624,970 $9.8 270,963 
Childhood Preventive Care 467,565 $11.7 198,633 
Compliance with Prescribed 
    Maintenance Drug 

 
249,477 

 
$1.9 

 
32,453 

Dental Preventive Services –  
    Adult/Child 

 
82,299 

 
$2.0 

 
25,807 

Vision Exam – Adult/Child 42,580 $1.0 34,219 
Pap Smear 39,683 $1.0 30,852 
Child & Adult Preventive Care 27,735 $0.5 20,187 
Adult Preventive Care 8,205 $0.1 6,491 
Mammography 3,810 $0.1 3,525 
Colorectal Screening 2,381 $0.1 2,319 
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Figure 2-1. EBR credit earnings and changes in Reform enrollees’ preventive service 

utilizations and outcomes (Bragdon, 2011) 
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Figure 2-2. Stock of health, health depreciation, and health investment 

 
 
 
 
 
 
 
 

 
 
Figure 2-3. EBR program, health behaviors changing, and demand of medical care.
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CHAPTER 3 
METHODS 

The study examined the differences in health care utilizations and expenditures 

by level of Enhanced Benefits Rewards (EBR) participation. The study period was from 

FY2007-08 to FY2009-10. The study population included Medicaid Reform participants 

in urban reform counties (Broward and Duval) who enrolled in a PSN plan. Due to 

incomplete data, HMO enrollees are excluded from the study. The demonstration was 

implemented in three rural counties (Baker, Clay, and Nassau) one year after the 

implementation in Broward and Duval counties. Because the infrastructure and delivery 

system of Medicaid in these rural counties were different from the ones in urban 

counties like Broward and Duval, and the size of the enrollee population was much 

smaller, only beneficiaries from those two urban counties were included in the study. 

For each research question, a base model was used to examine the association 

between EBR program participation level and health care utilizations/expenditures. In 

addition to the base model, certain parameters in regression models were modified for 

sensitivity analysis to evaluate the impact on the outcomes. The effect of EBR program 

on health care utilizations and expenditures is not assumed to be an instantaneous one. 

The influence on people’s healthy behaviors would take time to show its impact on their 

health, health care utilizations, and health care expenditures. Therefore, the base model 

used EBR program participation level from the previous year and the year before to 

estimate Medicaid expenditures and utilizations in the current year with person-year 

level data. It was believed, by adopting this method, we were able to better explore 

trends in Medicaid utilizations/expenditures following the implementation of the EBR 

program given different participation levels. 
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Data Sources 

The primary data sources are the Enhanced Benefits Information System (EBIS) 

data and Medicaid claims and eligibility data. EBIS was funded by AHCA and 

maintained by Imager Software, Inc., to process the Medicaid Reform participating 

health plan’s monthly report on beneficiaries’ EBR-related activities and credits earned. 

It contains detailed information on beneficiaries’ participation in EBR eligible activities 

(see Table 3-1 for a complete list of EBR eligible behaviors), dates credits earned, dates 

credits created, number of credits, dollar amounts of credits earned, and usage of the 

rewards. EBIS data from FY2006-07 to FY2009-10 were used.  

Medicaid claims and eligibility data had rich information on enrollees’ 

demographics, enrollment history, and health care utilization and expenditures. 

Eligibility data were used to determine enrollee’s demographics (age, gender, 

race/ethnicity), eligibility status (Temporary Assistance for Needy Families or TANF, 

SSI, or other), plan characteristics, and enrollment history. Medicaid claims data were 

used to provide information on enrollees’ health care utilizations, including ED visits, 

total hospital days, and avoidable hospitalizations. Avoidable hospitalizations were 

identified by using the Preventive Quality Indicators (PQIs) and the corresponding ICD-9 

codes associated with each condition 

(http://www.qualityindicators.ahrq.gov/modules/pqi_overview.aspx). Enrollees’ total 

expenditures on health care were also determined using Medicaid claims data. Claims 

and eligibility data from FY2006-07 to FY2009-10 were included in the analysis. Risk 

scores for Medicaid enrollees were also adopted in the analyses to control for 

individuals’ health risk/status. 

 

http://www.qualityindicators.ahrq.gov/modules/pqi_overview.aspx
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Description of Dependent and Independent Variables 

Dependent Variable for Research Question 1 

Total health expenditures: Total health expenditures refer to an enrollee’s annual 

total expenditures calculated from Medicaid claims data, which included all inpatient, 

outpatient, medical, and pharmacy claims generated in a given year. 

Independent Variables for Research Question 1 

EBR program participation level: Beneficiaries’ participation level was 

categorized by using their annual total EBR rewards earning in dollar amounts. Based 

on the distribution of the data, cutoff points were determined to distinguish beneficiaries’ 

participation level. For all the individuals who had EBR credit earnings, people who 

earned less than $25 EBR credits in the year were assigned to the low group; people 

who earned between $25 and $50 were assigned to the medium group; and the rest of 

the participants who earned more than $50 were assigned to the high group. The non-

earner group was then used as the control group in the analyses and three dummy 

variables were created for low, medium, and high groups. For more details, please refer 

to the descriptive statistics section in Chapter 4. 

Risk scores: Individual’s health status will certainly affect the person’s health care 

utilization and expenditures, as well as his/her EBR program access and usage (Hall et 

al., 2012). A variable that represents an individual’s health status was needed for the 

analysis. Since there was no available health status information in either EBIS data or 

Medicaid claims data, an individual’s risk scores were adopted as proxy of beneficiaries’ 

health status. These are the risk scores that were used to calculate Medicaid Reform 

HMO risk-adjusted premiums by Mercer Health & Benefits LLC, whom AHCA 

contracted with to calculate the capitation rates for the Medicaid Reform (Medicaid 
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Managed Care Rate-setting). The risk scores were determined by using Medicaid Rx 

methodology, which is a statistical model that uses prescription drug use information 

and age-gender categories for each beneficiary enrolled in Medicaid to predict a 

beneficiary’s health status and costs. 

Eligibility Status: Different eligibility groups in Medicaid could have systematic 

differences in their health status and other characteristics, and these differences would 

in turn have different impacts on their service utilization and expenditures. It is important 

that beneficiaries’ eligibility status be controlled for in this study. This variable indicates 

on what basis the enrollee was eligible for Medicaid. In Florida Medicaid Reform, 

individuals and families who are eligible through SSI or TANF are mandatory 

participants. Participation of individuals who are dually eligible (for both Medicaid and 

Medicare) and pregnant women are considered voluntarily and are not required to enroll 

in a reform health plan. The study is limited to beneficiaries who are mandated to enroll 

in a reform health plan, which includes SSI- and TANF-eligible enrollees. And eligibility 

through TANF vs. SSI is controlled for in the analyses. The aforementioned voluntary 

participants, enrollees participating in a waiver program (e.g. AIDS waiver), and children 

who received care through a special program for children with special health care needs 

were excluded from the study population. 

Enrollment Length of Time: Length of time in Medicaid is a continuous variable 

corresponding to the number of months of a beneficiary’s enrollment in Medicaid for the 

year to control for exposure time. 

County: County is a binary variable indicating which county, Broward or Duval, 

the beneficiary is from.  
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Demographics: Enrollee’s age, gender, and race/ethnicity were also controlled 

for in the statistical model. 

Dependent Variable for Research Question 2a 

Total hospital days: Enrollee’s annual total inpatient days and a dummy variable 

for whether the individual had accrued any inpatient days were used as the dependent 

variables in the regression model. 

Independent Variables for Research Question 2a 

EBR Program Participation Level: Beneficiaries’ participation level is the 

independent variable of interest and is defined in the same way as described earlier.  

Enrollees’ health status/risk scores, eligibility status, enrollment length of time, 

county they are from, and demographics, including age, gender, and race/ethnicity, 

were also controlled for in the statistical models. 

Dependent Variable for Research Question 2b 

Total Number of ED Visits: A dummy variable was created to indicate if there 

were any ED visits for the individual in a given year. Then enrollee’s annual rates of ED 

visits were also used in a different model. Limited by data availability, this variable only 

reflected the outpatient portion of ED visits, which means it only included the ED visits 

that generated claims in Medicaid outpatient claims files (patients treated in emergency 

department then released instead of being admitted to the hospital for inpatient 

services). ED visits that resulted in inpatient admissions were counted as inpatient 

treatment and not an ED visit for the purpose of this study. 
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Independent Variables for Research Question 2b 

EBR Program Participation Level: Using the same methods described earlier, 

EBR participation level was determined based on an enrollee’s annual EBR earnings 

with indicator variables for enrollee’s participation levels from each year. 

Enrollees’ health status/risk scores, eligibility status, enrollment length of time, 

home county, and demographics, including age, gender, and race/ethnicity, were 

controlled for in the models. 

Dependent Variable for Research Question 2c 

Total Number of Avoidable Hospitalizations: Annual rates of avoidable 

hospitalizations of an individual enrollee were identified by using the Agency for 

Healthcare Research and Quality (AHRQ) PQI guide and associated ICD-9 diagnosis 

codes (http://www.qualityindicators.ahrq.gov/Modules/PQI_TechSpec.aspx). Table 3-1 

lists all the conditions that were included. Also, a dummy variable was created to 

indicate if there were any avoidable hospitalizations identified in each year during the 

study period. 

Independent Variables for Research Question 2c 

EBR Program Participation Level: This was categorized in the same pattern as 

described above. Enrollees’ health status/risk scores, eligibility status, enrollment length 

of time, home county, and demographics, including age, gender, and race/ethnicity, 

were also controlled for in the statistical models. 

Statistical Analysis 

The purpose of the study was to examine the influence of the EBR program 

participation on Florida Medicaid expenditures and utilization. It is well known that 

health expenditure data are likely to be heavily skewed, as there may be a large portion 

http://www.qualityindicators.ahrq.gov/Modules/PQI_TechSpec.aspx
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of people reporting zero expenditures while a small portion of the population have the 

highest expenditures. Simple linear regression models would create biased and 

inefficient estimates. One of the most widely used approaches to address this issue is 

the two-part model (2PM). The 2PM was developed for the Rand Health Insurance 

Study (HIE) that ran through the 1970s and 80s and was widely adopted because of its 

ability to deal with the issues stated above in health care expenditure studies (Manning 

et al., 1987). 

The first part of the model was used to estimate the probability of expenditure 

value being zero versus not being zero. Then, for the second part of the model, 

depending on the nature of the data and distribution of the outcome variables, a suitable 

regression with necessary transformation was used to estimate the expenditures 

conditional on having any spending during a given period of time. In short, it can be 

expressed as the following equation: 

E(Yi) = P(Y)*E(Y|Y>0),                                                                                    (3-1) 

where Y represents the outcome measure of interest, in this case health care 

expenditures; P(Y) is the probability of having any expenditures; and E(Y|Y>0) is the 

predicted outcome given its value greater than zero. 

Research Question 1 

A logit model can be used in the first part of the 2PM, when necessary, to 

estimate the probability of having any expenditures. However, with only 19,860 out of 

359,099 observations (5.5%) reporting zero expenditure, a single generalized 

estimating equation (GEE) using a gamma family with a log link was used in the 

analyses. Based on a recent study using Florida Medicaid Demonstration expenditures 
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data, this one-part model is able to handle data distribution without giving biased 

estimators (Harman et al., 2011). 

To be more specific, the estimation equation can be expressed as: 

E(Expendituresi) = exp [β0 + β1*Year + β2*(EBR_participation_leveli-1) +  
          β3*(EBR_participation_leveli-2) + β4*Controls + ε],         (3-2)  

where “i” indicates the ith year within the study period. On the right-hand side of the 

equation, “Year” is a dummy variable to denote which year the outcome variable refers 

to and “i-x” indicates whether the value of EBR program participation level was different 

from the previous year and the year before when available. This means that the EBR 

participation level in the first year was used to estimate expenditures in the second year 

and participation level in the first year and the second year were used to estimate 

expenditures in the third year and so on. “Controls” represents the vector for all control 

variables, including enrollees’ eligibility status, health status/risk score, enrollment 

length of time, home county, age, gender, and race/ethnicity. And ε is the error term 

following a gamma distribution. The rationale behind this model is that, when studying 

the relationship between EBR program participation and expenditures, health care 

expenditures in the current year should be a function of participation level in previous 

years following the implementation of the program. In other words, there will be a lag 

effect of EBR program participation on health care expenditures. This model allows us 

to better understand the relationship and observe the trend of change in expenditures 

under the influence of the EBR program. 

Research Questions 2a, b, and c 

First, a logistic model was used to examine the association between EBR 

program participation level and the odds of having any ED visits, inpatient days, or 
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avoidable hospitalizations. And then, considering the dependent variables being count 

data, a negative binomial model was adopted to analyze the relationship between EBR 

participation level and annual total ED visits, avoidable hospitalizations, or total hospital 

days for individuals with positive utilization.  

The general form of the estimation equations is: 

log(# of ED visitsi/avoidable hospitalizationsi/hospital daysi)  
     = β0 + β1*Year + β2*(EBR_participation_leveli-1) +  
        β3*(EBR_participation_leveli-2) + β4*Controls + ε,                                    (3-3) 

where the variable “Year” is also a dummy variable that indicates which year the 

outcome variables refer to; “i-x” indicates that the EBR program participation level is 

from the previous year and the year before; “Controls” represents a vector of covariates 

that are controlled for in the analysis, which includes enrollees’ health status/risk score, 

eligibility status, enrollment length, county, age, gender, and race/ethnicity; and “ε” is 

the error term for all the other unobserved factors that influenced the estimation of 

dependent variables. With the design of the study and the longitudinal nature of the 

data, GEEs were used for both models to address potential correlations between 

outcomes. Compared to the likelihood-based generalized linear mixed model, which is 

sensitive to variance structure specification, GEEs use quasi-likelihood estimation to 

obtain rather consistent parameter estimates and standard errors even when 

covariance structure is not correctly specified (Liang and Zeger, 1986; Diggle, Liang, 

and Zeger, 1994). All statistical analyses were performed using SAS 9.3. 
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Table 3-1. PQI indicators for avoidable hospitalizations 

PQI Number Description 

 ADULT (18 years and Older) 

1 Diabetes short-term complications (ketoacidosis, hyperosmolarity, 
     coma) 

2 Perforated appendix  
3 Diabetes long-term complications (renal, eye, neurological, circulatory) 
5 Chronic obstructive pulmonary disease  
7 Hypertension  
8 Congestive heart failure 
10 Dehydration 
11 Bacterial pneumonia 
12 Urinary tract infection 
13 Angina without procedure 
14 Uncontrolled diabetes (not short-term or long-term) 
15 Adult asthma 
16 Lower-extremity amputation for diabetes 

 CHILD  

14 Asthma (ages 2-17) 
15 Diabetes (ages 6-17 years) 
16 Gastroenteritis (3 months-17 years) 
17 Perforated appendix ( 1 year-17 years) 
18 Urinary tract infection (3 months to 17 years) 
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CHAPTER 4 
RESULTS 

Descriptive Statistics 

Through the first three years of the EBR program, a total of $8,811,227.82 of 

EBR credits was earned by the study population. Overall, the most credits were earned 

by using preventive care for children and adults followed by office visits by children and 

adults (Table 4-1). All cancer screenings, disease management programs (diabetes, 

congested heart failure, asthma, HIV/AIDS, hypertension, and others), alcohol and 

narcotics/drugs programs, smoking cessation, weight management, and exercise 

programs combined together had fewer counts of occurrence than any other types of 

behaviors listed in Table 4-1 (all preventive care, office visits, dental services, or 

prescription drug maintenance) in any given year. From FY2006-07 to FY2008-09, the 

first three years of the EBR program, the study population’s overall participation in the 

program had been increasing. Total EBR credits earned increased from over $1.5 

million in FY2006-07 to over $3.8 million in FY2008-09. During the first two years of the 

program, primary care physician (PCP) office visits was the highest credit-earning 

category. As the overall earning and earning by different behavior types consistently 

increased over this three-year period, earning by having physician visits dropped 

significantly in FY2008-09 due to the policy change regarding EBR credits earning by 

attending physician visits. 

Enrollees participated in the EBR program were assigned to three groups based 

on their annual total EBR credits earned to represent their high, medium, or low level of 

EBR program participation (also see Chapter 3, p. 46). The average percentages of 

earning from different behavior types by EBR program participation level are reported in 
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Tables 4-2, 4-3, and 4-4. For each year, significant differences in percentages of 

earning from different eligible behavior types exist across participation level groups. 

A summary of outcome variables is given in Table 4-5. Average annual health 

expenditures for the study population decreased over time. Acute care utilization 

decreased over time as well. The characteristics of the study population were compared 

by year based on their assigned EBR program participation level group. It appears that 

there were a higher percentage of SSI eligible people in participants’ groups compared 

to non-participants’ group. People participating in the EBR program had longer average 

enrollment length in the year than non-earners. Additionally, the average risk scores of 

earners were higher than the non-earner group. A detailed comparison for all the other 

characteristics can be found in Tables 4-6, 4-7, and 4-8. 

Model Statistics 

Research Question 1 

The base model for research question 1 used the prior year EBR program 

participation level to estimate annual total health expenditures for Medicaid Reform 

enrollees. The parameter estimates of the model were estimated by a GEE model 

clustered on the person level with multi-year observations potentially correlated. Two 

sets of parameter estimates were given in the result output. “Model-based standard 

error estimates” assumed the specified covariance structure in the model was correct. If 

the covariance structure is not correctly specified, the standard error may not be 

accurate, although the GEE estimates of model parameters can still be valid. “Empirical 

standard error estimates” addressed this issue by using the “robust” or “sandwich” 

estimator to obtain consistent estimators even when covariance structure was not 
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correctly assigned in the model (Liang and Zeger, 1986). In the following sections, only 

“Empirical standard error estimates” are discussed. 

The base model examined the influence of EBR program participation levels in 

the previous year on Medicaid enrollees’ annual health expenditures. The results show 

that, when compared to FY2007-08, Medicaid enrollees had significantly less annual 

expenditure in FY2008-09 and FY2009-10 (Table 4-9). For EBR program participation 

level in previous year, people who participated in the EBR program, regardless of their 

participation level, spent less than non-participants. However, among EBR program 

earners, the relationship is reversed as people with the lowest level of earnings had the 

least health expenditures compared to medium and high level earners. People in the 

medium group also spent less than people in the high participation group. All the above 

effects are statistical significant (p <0.001). Also, male beneficiaries spent significantly 

less than females, and African Americans and Hispanics had significantly lower 

expenditures than whites, while people of other races or ethnicities spent more. 

The second model estimated the Medicaid Reform enrollee’s total annual 

expenditures with individuals’ EBR program participation levels from the previous year 

and the year before. Similar to the base model, beneficiaries had significantly lower 

expenditures in FY2008-09 and FY2009-10 compared to their spending in FY2007-08 

(Table 4-10). For EBR program participation levels, all earners had significantly lower 

expenditures than non-earners, with the exception of the high level earners from the 

prior year who were not significantly different from the non-earners. Participation levels 

from two years prior appear to have a stronger effect on current health expenditures 

than EBR participation levels from the prior year. And similar to the trend showed in the 
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base model, among participants, enrollees in lower participation level group actually had 

significantly lower health expenditures than their peers with higher participation level. 

Since EBR program participation level was determined rather arbitrarily based on 

cutoff points, annual total EBR credit earnings in dollar amount were used as a 

continuous variable in sensitivity analysis to further examine the association between 

EBR program participation and enrollees’ annual total Medicaid expenditures (Table 4-

11). When only EBR earnings from the previous year were used in the model, it shows 

that for each $10 increase in reward dollar earnings, the health expenditure for the next 

year will have a 0.6% decrease (p = 0.005). After adding EBR earnings from two years 

prior, the model suggests that EBR earning from one year ago was no longer 

significantly associated with an individual’s Medicaid spending (Table 4-12). However, 

EBR earnings from two years ago showed a significant and stronger effect on enrollee’s 

current health expenditures. For each $10 increase in EBR credit earning from two year 

ago, enrollee’s Medicaid expenditures will have a 2.4% decrease (p <0.0001). Given the 

study population’s average annual Medicaid expenditures of $1617 over this three-year 

period, for every $10 increase in EBR earnings from two year prior, there was a $38.80 

drop in enrollee’s current annual Medicaid expenditures. 

For all previous models, the study sample contains all beneficiaries enrolled in 

Medicaid for at least one month for the given year. To determine if the direction and 

magnitude of the relationship between EBR program participation and Medicaid 

expenditures would change when the study was limited to people who had been more 

consistently enrolled in Medicaid, EBR program participation levels from the past two 

years were used to estimate health expenditures of enrollees who had been enrolled in 
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Medicaid for more than 6 months during the year. Among this population, EBR 

participation from the previous year was associated with higher Medicaid expenditures, 

while EBR participation levels from two years ago was still significantly associated with 

decreasing health expenditures (Table 4-13). Also, holding other variables constant, the 

expenditures in FY2008-09 and FY2009-10 were both higher than Medicaid 

expenditures in FY2007-08. When using EBR credit earnings as a continuous variable, 

the results show a similar trend (Table 4-14). 

Research Question 2 

Inpatient days 

Logistic models were used to examine the odds of having any hospitalizations 

given different levels of EBR program participation. Participation in the EBR program in 

the previous year or two years ago reduced the odds of having any inpatient services 

for Medicaid enrollees for people with both low and high levels of participation, but the 

effect on medium level participation was only significant for EBR credits earned two 

years prior. The EBR participation level from two years ago appeared to be associated 

with greater decreased odds of having any hospitalizations than EBR participation from 

the previous year. And enrollees in the low participation category from two years ago 

had lower odds of having any inpatient services than any other group. When EBR credit 

earnings in dollar amounts were used as an indication of participation level, the same 

trend was discovered as EBR earnings from two years ago showed greater effect than 

EBR earnings from one year ago (Tables 4-15, 4-16). After limiting the sample 

population to people enrolled more than 6 months in Medicaid for the given year, the 

models using either EBR program participation level groups or annual EBR credits 

earning showed that participating in EBR program in the previous year became 
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insignificant, while EBR program participation from two years ago was still significantly 

associated with lower odds of having any inpatient services (Tables 4-17, 4-18). 

Compared to the full model (Tables 4-15, 4-16), participating in the EBR program two 

years prior appeared to have a slightly smaller effect on lowering the odds of having any 

inpatient services when the analyses were limited to people who had more than 6 

months of coverage. For all the models discussed above, results also suggest that there 

was an upward trend in the odds of being hospitalized in FY2008-09 and FY2009-10 

compared to FY2007-08. 

To estimate the effect of EBR program participation on annual total inpatient 

days for enrollees who had had any inpatient services in a given year, a negative 

binomial regression model was used for both the whole study population and a sample 

of people who enrolled in Medicaid for more than 6 months in a given year. Without the 

limitation on enrollment length, the parameter estimates suggested that EBR program 

participation was associated with a lower number of total inpatient days, although only 

the “high” and “medium” participation level groups in the previous year showed an effect 

on a statistically significant level (Table 4-19). The model that used total annual EBR 

credit earnings showed similar results (Table 4-20). EBR credit earnings from two years 

ago did not have a significant impact on the number of enrollees’ annual total inpatient 

days. However, for each $10 increase in the previous year’s EBR credits earning, there 

was a 1.6% decrease in the number of annual total inpatient days (p <0.001). Results 

were similar when the analysis only included individuals with more than 6 months of 

enrollment in Medicaid in a given year. Only EBR participation from the previous year 

had a significant effect on enrollees’ annual total inpatient days (Tables 4-21, 4-22).  
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ED visits 

The odds of having any emergency department visits in a given year were 

estimated using logistic regression models. While holding all other variables constant, 

when compared to FY2007-08, the odds of having any ED visits were higher in both 

FY2008-09 and FY2009-10. Although EBR program participation in the previous year 

was associated with higher odds of having any ED visits, EBR participation from two 

years prior was associated with lower odds of having any ED visits in the current year 

(Tables 4-23, 4-24). When the analyses were limited to people who had been enrolled 

in Medicaid for more than 6 months in a given year, similar results were observed 

(Tables 4-25, 4-26). While participation in the EBR program in the previous year was 

associated with an increased likelihood of having any ED visits, EBR program 

participation from two years ago was significantly associated with lower odds of having 

any outpatient ED visits. Also, from FY2007-08 to FY2009-10, there was a significant 

and consistent increase in the odds of having any ED visits for Medicaid enrollees. 

Negative binomial regression was used to examine the effect of EBR program 

participation on Medicaid enrollees’ annual rates of ED visits. For enrollees who have 

had outpatient ED visits, EBR program participation in both the previous year and two 

years prior was significantly association with fewer ED visits (Tables 4-27, 4-28). When 

analyzing only individuals who had more than 6 months of Medicaid enrollment in a 

given year, the effect of EBR participation in the previous year became borderline 

significant; participation in EBR two years ago was still associated with fewer numbers 

of ED visits on a statistically significant level (Tables 4-29, 4-30). 
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Avoidable hospitalizations 

Overall, EBR program participation in both the previous year and two years ago 

was significantly associated with lower odds of having any avoidable hospitalizations in 

the given year (Tables 4-31, 4-32). EBR program participation in the previous year 

appears to have an overall greater effect on decreasing the likelihood of having an 

avoidable hospitalization for Medicaid enrollees when compared to participation in the 

EBR program from two years ago. This association was strongest when total EBR 

credits earned was used to represent participation level in the model instead of being 

categorized as high, medium, or low levels of credit earnings. When the analyses were 

limited to beneficiaries enrolled more than 6 months in Medicaid for the year, the 

relationship between EBR participation level and the odds of having any avoidable 

hospitalizations becomes less clear (Tables 4-33, 4-34). Among enrollees who had any 

avoidable hospitalizations, no significant effects of EBR program participation on the 

rates of avoidable hospitalizations were observed from the analyses with or without 

enrollment length limitation (Tables 4-35 to 4-38). 
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Table 4-1. Annual total EBR credits earning and counts of occurrence by behavior type 

 FY2006-2007 FY2007-2008 FY2008-2009 

Behavior Type 
Total EBR Credit 

Earnings ($) 

Counts of 

Occurrence 

Total EBR Credit 

Earning ($) 

Counts of 

Occurrence 

Total Credit 

Earnings ($) 

Counts of 

Occurrence 

All Preventive 
Services  413,740.00 16,815 1,172,280.00 47,826 2,185,052.50 89,474 

Office Visits 
Adult/Child 780,182.50 35,034 1,550,187.50 68,325 563,550.00 75,141 

Dental Preventive 
Services 165,130.00 6,608 225,482.50 9,043 444,365.00 17,832 

Prescribed Drug 
Maintenance 

80,975.00 10,764 215,577.50 28,979 301,367.50 40,475 

All Others 113,610.32 4,559 208,475.00 8,434 391,252.50 15,713 

Total 1,553,637.82 73,780 3,372,002.50 162,607 3,885,587.50 238,635 
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Table 4-2. Composition of EBR credits earning by service type and participation level for 
FY2006-07* 

 High  
(N=10362) 

Medium  
(N=9740) 

Low  
(N=8571) 

Prevent. Services 26.75% 15.04% 39.75% 
Office Visits 43.91% 68.69% 49.60% 
Dental Services 12.02% 10.15% 7.39% 
Rx Maintenance 7.43% 2.34% 15.33% 
All Others 9.89% 3.78% 26.48% 

* All percentages are significantly different across groups 
 
Table 4-3. Composition of EBR credits earning by service type and participation level for 

FY2007-08* 

 High  
(N=25657) 

Medium 
(N=14914) 

Low  
(N=12642) 

Prevent Services 33.68% 23.14% 52.96% 
Office Visits 43.80% 65.44% 37.94% 
Dental Services 7.12% 5.72% 0.94% 
Rx Maintenance 7.71% 2.00% 2.09% 
All Others 7.69% 3.69% 6.07% 

*All percentages are significantly different across groups 

Table 4-4. Composition of EBR credits earning by service type and participation level for 
FY2008-09* 

 High  
(N=27949) 

Medium 
(N=30702) 

Low  
(N=40412) 

Prevent Services 55.80% 58.60% 32.42% 
Office Visits 9.18% 18.24% 60.53% 
Dental Services 16.35% 6.43% 0.62% 
Rx Maintenance 9.33% 3.51% 2.89% 
All Others 9.35% 13.22% 3.54% 

* All percentages are significantly different across groups 
 
Table 4-5. Average personal annual total expenditures and acute care utilizations by 

FY* 

 FY2007-08 FY2008-09 FY2009- 

Total Expenditure ($) 2997.98 1692.51 1087.33 

Total ED Visits 0.486 0.377 0.352 

Total Inpatient days 0.517 0.296 0.193 

Total Avoidable 
Hospitalization 

0.013 0.013 0.008 

* All reported means are significantly different across years 
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Table 4-6. Sample characteristics by EBR program participation level for FY2007-08* 

 High 
(N=10362) 

Medium 
(N=9740) 

Low 
(N=8571) 

Non-earner 
(N=35983) 

Age 15.73 17.49 12.60 13.08 
Gender     

Female 56.48% 53.06% 52.47% 51.87% 
Male 43.52% 46.94% 47.53% 48.13% 

Race/Ethnicity     
White 22.13% 22.29% 17.38% 20.13% 
Black 44.31% 47.70% 56.39% 53.24% 

Hispanic 18.11% 15.35% 14.54% 14.78% 
Other 15.45% 14.66% 11.69% 11.84% 

County     
Duval 44.81% 44.28% 50.16% 50.91% 

Broward 55.19% 55.72% 49.84% 49.09% 
Eligibility Status     

SSI 27.96% 29.75% 18.17% 15.22% 
TANF 72.04% 70.25% 81.83% 84.78% 

Enrollment   
   length 
   (months) 

9.35 9.32 9.05 7.08 

Risk Score 1.29 1.30 0.89 0.50 
Annual 
Expenditures ($) 5447.21 5181.76 2496.87 1820.92 

ED Visits 0.68 0.63 0.51 0.39 

Inpatients Days 0.75 0.86 0.50 0.36 
Avoidable  
   hospitalizations 
   (every 100  
   enrollees) 

1.40 1.79 0.96 1.19 

* All characteristics percentage or means are significantly different across groups 
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Table 4-7. Sample characteristics by EBR program participation level for FY2008-09* 

 High 
(N=25657) 

Medium 
(N=14914) 

Low 
(N=12642) 

Non-earner 
(N=57181) 

Age 13.71 15.26 12.06 13.63 
Gender     

Female 55.75% 54.24% 52.67% 53.45% 
Male 44.25% 45.76% 47.33% 46.55% 

Race/Ethnicity     
White 20.95% 20.67% 15.83% 22.37% 
Black 46.77% 51.84% 62.19% 52.42% 

Hispanic 18.95% 16.42% 13.52% 15.09% 
Other 13.33% 11.07% 8.46% 10.13% 

County     
Duval 45.50% 46.44% 47.34% 52.50% 

Broward 54.50% 53.56% 52.66% 47.50% 
Eligibility Status     

SSI 18.29% 17.08% 9.98% 8.69% 
TANF 81.71% 82.92% 90.02% 91.31% 

Enrollment  
   length 
   (months) 

6.79 6.47 6.18 4.79 

Risk Score 1.12 1.00 0.64 0.26 
Annual 
Expenditures ($) 2912.66 2580.69 1177.08 1027.33 

ED Visits 0.51 0.46 0.34 0.31 

Inpatients Days 0.43 0.48 0.20 0.21 
Avoidable  
   hospitalizations 
   (every 100  
   enrollees) 

1.49 1.31 0.44 1.32 

* All characteristics percentage or means are significantly different across groups 
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Table 4-8. Sample characteristics by EBR program participation level for FY2009-10* 

 High 
(N=27949) 

Medium 
(N=30702) 

Low 
(N=40412) 

Non-earner 
(N=84986) 

Age 12.19 12.15 14.73 14.26 
Gender     

Female 55.02% 56.31% 53.87% 52.65% 
Male 44.98% 43.69% 46.13% 47.35% 

Race/Ethnicity     
White 20.22% 19.52% 20.87% 20.97% 
Black 49.13% 51.96% 53.56% 53.39% 

Hispanic 18.59% 17.64% 15.53% 15.95% 
Other 12.06% 10.88% 10.04% 9.70% 

County     
Duval 48.33% 49.26% 50.09% 46.99% 

Broward 51.67% 50.74% 49.91% 53.01% 
Eligibility Status     

SSI 15.06% 9.86% 12.08% 7.92% 
TANF 84.94% 90.14% 87.92% 92.08% 

Enrollment  
   length 
   (months) 

6.00 5.33 5.08 4.90 

Risk Score 0.90 0.86 0.80 0.30 
Annual 
Expenditures ($) 1910.65 1146.94 1173.96 753.84 

ED Visits 0.50 0.38 0.35 0.29 

Inpatients Days 0.28 0.18 0.24 0.15 
Avoidable 
   hospitalizations 
   (every 100 
   enrollees) 

0.98 0.47 0.68 0.81 

* All characteristics percentage or means are significantly different across groups 
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Table 4-9. GEE base model for Medicaid expenditures 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 -0.0817 0.0238 -0.1283 -0.0351 0.0006 

FY0910 -0.1572 0.0228 -0.2020 -0.1125 <0.0001 

EBR Level 
(Non-earner) 

     

High -0.0681 0.0177 -0.1027 -0.0334 0.0001 

Medium -0.1873 0.0182 -0.2230 -0.1515 <0.0001 

Low -0.2865 0.0183 -0.3223 -0.2507 <0.0001 

Age 0.0119 0.0007 0.0106 0.0132 <0.0001 

Gender 
(Female) 

     

Male -0.0741 0.0167 -0.1069 -0.0414 <0.0001 

Race/Ethnicity 
(White) 

     

Black -0.1269 0.0183 -0.1628 -0.0911 <0.0001 

Hispanic -0.0796 0.0256 -0.1298 -0.0293 0.0019 

Other 0.2908 0.0439 0.2048 0.3768 <0.0001 

County 
(Broward) 

     

Duval -0.0812 0.0166 -0.1138 -0.0486 <0.0001 

Eligibility 
(SSI) 

     

TANF -1.4494 0.0269 -1.5021 -1.3968 <0.0001 

Enrollment 
Length 

0.1805 0.0015 0.1776 0.1835 <0.0001 

Risk Score 0.2143 0.0047 0.2051 0.2236 <0.0001 
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Table 4-10. GEE base model with two years of EBR data for Medicaid expenditures 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 -0.0165 0.0259 -0.0673 0.0344 0.5251 

FY0910 -0.0723 0.0264 -0.1240 -0.0206 0.0061 

EBR Level 
Previous Year 
(Non-earner) 

     

High -0.0157 0.0174 -0.0499 0.0185 0.3683 

Medium -0.1375 0.0180 -0.1728 -0.1021 <0.0001 

Low -0.2406 0.0176 -0.2751 -0.2061 <0.0001 

EBR Level 
Two years 
ago (Non-
earner) 

     

High -0.1783 0.0159 -0.2094 -0.1471 <0.0001 

Medium -0.1768 0.0215 -0.2189 -0.1347 <0.0001 

Low -0.3539 0.0189 -0.3911 -0.3168 <0.0001 

Age 0.0118 0.0006 0.0105 0.0131 <0.0001 

Gender 
(Female) 

     

Male -0.0741 0.0166 -0.1065 -0.0416 <0.0001 

Race/Ethnicity 
(White) 

     

Black -0.1143 0.0180 -0.1497 -0.0790 <0.0001 

Hispanic -0.0738 0.0254 -0.1236 -0.0239 0.0037 

Other 0.2909 0.0436 0.2054 0.3764 <0.0001 

County 
(Broward) 

     

Duval -0.0786 0.0164 -0.1108 -0.0464 <0.0001 

Eligibility 
(SSI) 

     

TANF -1.4561 0.0270 -1.5089 -1.4033 <0.0001 

Enrollment 
Length 

0.1808 0.0015 0.1779 0.1838 <0.0001 

Risk Score 0.2333 0.0046 0.2243 0.2423 <0.0001 
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Table 4-11. GEE model using EBR credits earning for Medicaid expenditures* 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 -0.0775 0.0222 -0.1210 -0.0339 0.0005 

FY0910 -0.1980 0.0212 -0.2396 -0.1565 <0.0001 

Annual EBR 
credits 

-0.0006 0.0002 -0.0011 -0.0001 0.0160 

Age 0.0117 0.0007 0.0104 0.0130 <0.0001 

Gender 
(Female) 

     

Male -0.0749 0.0164 -0.1070 -0.0428 <0.0001 

Race/Ethnicity 
(White) 

     

Black -0.1325 0.0209 -0.1734 -0.0915 <0.0001 

Hispanic -0.0831 0.0277 -0.1374 -0.0288 0.0027 

Other 0.2978 0.0308 0.2374 0.3583 <0.0001 

County 
(Broward) 

     

Duval -0.0836 0.0167 -0.1165 -0.0508 <0.0001 

Eligibility 
(SSI) 

     

TANF -1.4527 0.0303 -1.5120 -1.3934 <0.0001 

Enrollment 
Length 

0.1791 0.0019 0.1754 0.1827 <0.0001 

Risk Score 0.1952 0.0078 0.1800 0.2104 <0.0001 

 

 



 

70 

Table 4-12. GEE model with two years of EBR credits earning for Medicaid 
expenditures 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 -0.0418 0.0255 -0.0917 0.0081 0.1004 

FY0910 -0.1309 0.0261 -0.1819 -0.0798 <0.0001 

Annual EBR 
credits 
(previous 
year) 

-0.0001 0.0002 -0.0005 0.0004 0.8071 

Annual EBR 
credits (two 
years ago) 

-0.0024 0.0002 -0.0028 -0.0021 <0.0001 

Age 0.0114 0.0007 0.0101 0.0127 <0.0001 

Gender 
(Female) 

     

Male -0.0743 0.0168 -0.1073 -0.0412 <0.0001 

Race/Ethnicity 
(White) 

     

Black -0.1313 0.0184 -0.1674 -0.0953 <0.0001 

Hispanic -0.0772 0.0259 -0.1280 -0.0264 0.0029 

Other 0.2961 0.0447 0.2085 0.3837 <0.0001 

County 
(Broward) 

     

Duval -0.0818 0.0168 -0.1146 -0.0489 <0.0001 

Eligibility 
(SSI) 

     

TANF -1.4675 0.0269 -1.5202 -1.4149 <0.0001 

Enrollment 
Length 

0.1793 0.0015 0.1762 0.1823 <0.0001 

Risk Score 0.2119 0.0047 0.2026 0.2211 <0.0001 
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Table 4-13. GEE model for Medicaid expenditures (more than 6 months enrollment) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.0864 0.0195 0.0482 0.1245 <0.0001 

FY0910 0.0446 0.0209 0.0036 0.0855 0.0328 

EBR Level 
Previous Year 
(Non-earner) 

     

High 0.2903 0.0196 0.2519 0.3288 <0.0001 

Medium 0.1551 0.0199 0.1162 0.1940 <0.0001 

Low 0.0133 0.0181 -0.0222 0.0487 0.4632 

EBR Level 
Two years 
ago (Non-
earner) 

     

High -0.1582 0.0168 -0.1912 -0.1253 <0.0001 

Medium -0.1521 0.0193 -0.1900 -0.1143 <0.0001 

Low -0.3201 0.0202 -0.3597 -0.2804 <0.0001 

Age 0.0099 0.0006 0.0086 0.0112 <0.0001 

Gender 
(Female) 

     

Male -0.0447 0.0152 -0.0744 -0.0150 0.0032 

Race/Ethnicity 
(White) 

     

Black -0.1149 0.0174 -0.1490 -0.0808 <0.0001 

Hispanic -0.0378 0.0246 -0.0860 0.0105 0.1251 

Other 0.1349 0.0341 0.0680 0.2018 <0.0001 

County 
(Broward) 

     

Duval -0.0686 0.0160 -0.0999 -0.0372 <0.0001 

Eligibility 
(SSI) 

     

TANF -1.5406 0.0290 -1.5975 -1.4837 <0.0001 

Enrollment 
Length 

0.0424 0.0043 0.0341 0.0508 <0.0001 

Risk Score 0.2764 0.0050 0.2666 0.2863 <0.0001 
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Table 4-14. GEE model with two years of EBR credits earning for Medicaid 
expenditures (more than 6 months enrollment) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.0424 0.0186 0.0059 0.0789 0.0229 

FY0910 0.0230 0.0199 -0.0159 0.0619 0.2458 

Annual EBR 
credits 
(previous 
year) 

0.0031 0.0002 0.0026 0.0035 <0.0001 

Annual EBR 
credits (two 
years ago) 

-0.0018 0.0002 -0.0021 -0.0014 <0.0001 

Age 0.0099 0.0006 0.0086 0.0111 <0.0001 

Gender 
(Female) 

     

Male -0.0446 0.0151 -0.0742 -0.0150 0.0032 

Race/Ethnicity 
(White) 

     

Black -0.1265 0.0170 -0.1598 -0.0933 <0.0001 

Hispanic -0.0377 0.0242 -0.0852 0.0098 0.1197 

Other 0.1341 0.0342 0.0670 0.2012 <0.0001 

County 
(Broward) 

     

Duval -0.0702 0.0159 -0.1014 -0.0390 <0.0001 

Eligibility 
(SSI) 

     

TANF -1.5438 0.0290 -1.6006 -1.4871 <0.0001 

Enrollment 
Length 

0.0399 0.0043 0.0314 0.0484 <0.0001 

Risk Score 0.2752 0.0050 0.2655 0.2850 <0.0001 
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Table 4-15. GEE model for the likelihood of having any inpatient services  

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.1039 0.0264 0.0523 0.1556 <0.0001 

FY0910 0.0797 0.0278 0.0252 0.1342 0.0042 

EBR Level 
Previous Year 
(Non-earner) 

     

High -0.1331 0.0296 -0.1911 -0.0751 <0.0001 

Medium -0.0364 0.0283 -0.0920 0.0191 0.1986 

Low -0.0767 0.0281 -0.1317 -0.0217 0.0063 

EBR Level 
Two years 
ago (Non-
earner) 

     

High -0.2882 0.0323 -0.3515 -0.2249 <0.0001 

Medium -0.2460 0.0350 -0.3147 -0.1773 <0.0001 

Low -0.4212 0.0419 -0.5033 -0.3392 <0.0001 

Age 0.0269 0.0007 0.0256 0.0283 <0.0001 

Gender 
(Female) 

     

Male -0.3930 0.0217 -0.4354 -0.3506 <0.0001 

Race/Ethnicity 
(White) 

     

Black 0.0610 0.0258 0.0104 0.1116 0.0180 

Hispanic -0.3025 0.0401 -0.3811 -0.2240 <0.0001 

Other -0.0874 0.0369 -0.1596 -0.0151 0.0178 

County 
(Broward) 

     

Duval -0.0449 0.0214 -0.0869 -0.0028 0.0365 

Eligibility 
(SSI) 

     

TANF -1.1381 0.0314 -1.1996 -1.0767 <0.0001 

Enrollment 
Length 

0.1353 0.0023 0.1308 0.1398 <0.0001 

Risk Score 0.1854 0.0081 0.1696 0.2013 <0.0001 
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Table 4-16. GEE model for the likelihood of having any inpatient services (using EBR 
credits earned) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.0495 0.0252 0.0000 0.0990 0.0498 

FY0910 0.0183 0.0270 -0.0346 0.0712 0.4971 

Annual EBR 
credits 
(previous 
year) 

-0.0016 0.0003 -0.0022 -0.0010 <0.0001 

Annual EBR 
credits (two 
years ago) 

-0.0031 0.0004 -0.0038 -0.0024 <0.0001 

Age 0.0270 0.0007 0.0257 0.0283 <0.0001 

Gender 
(Female) 

     

Male -0.3951 0.0217 -0.4375 -0.3526 <0.0001 

Race/Ethnicity 
(White) 

     

Black 0.0512 0.0258 0.0007 0.1018 0.0471 

Hispanic -0.3027 0.0401 -0.3812 -0.2241 <0.0001 

Other -0.0871 0.0369 -0.1594 -0.0148 0.0182 

County 
(Broward) 

     

Duval -0.0399 0.0214 -0.0819 0.0021 0.0624 

Eligibility 
(SSI) 

     

TANF -1.1309 0.0312 -1.1920 -1.0698 <0.0001 

Enrollment 
Length 

0.1343 0.0023 0.1298 0.1388 <0.0001 

Risk Score 0.1832 0.0080 0.1676 0.1988 <0.0001 
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Table 4-17. GEE model for the likelihood of having any inpatient services (more than 6 
months of enrollment) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.1271 0.0305 0.0672 0.1870 <0.0001 

FY0910 0.1991 0.0317 0.1369 0.2613 <0.0001 

EBR Level 
Previous Year 
(Non-earner) 

     

High 0.0256 0.0344 -0.0419 0.0931 0.4571 

Medium 0.1182 0.0333 0.0528 0.1835 0.0004 

Low 0.0670 0.0336 0.0011 0.1329 0.0464 

EBR Level 
Two years 
ago (Non-
earner) 

     

High -0.2525 0.0374 -0.3258 -0.1792 <0.0001 

Medium -0.2242 0.0406 -0.3038 -0.1447 <0.0001 

Low -0.4089 0.0496 -0.5060 -0.3118 <0.0001 

Age 0.0254 0.0008 0.0238 0.0270 <0.0001 

Gender 
(Female) 

     

Male -0.4042 0.0254 -0.4541 -0.3544 <0.0001 

Race/Ethnicity 
(White) 

     

Black 0.1079 0.0307 0.0477 0.1682 0.0004 

Hispanic -0.2972 0.0486 -0.3925 -0.2018 <0.0001 

Other -0.0673 0.0429 -0.1514 0.0168 0.1169 

County 
(Broward) 

     

Duval -0.0537 0.0254 -0.1035 -0.0039 0.0345 

Eligibility 
(SSI) 

     

TANF -1.2002 0.0371 -1.2729 -1.1275 <0.0001 

Enrollment 
Length 

-0.0065 0.0069 -0.0201 0.0071 0.3494 

Risk Score 0.1996 0.0096 0.1807 0.2185 <0.0001 
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Table 4-18. GEE model for the likelihood of having any inpatient services (using EBR 
credits earned and more than 6 months of enrollment) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.0574 0.0289 0.0009 0.1140 0.0466 

FY0910 0.1426 0.0307 0.0825 0.2028 <0.0001 

Annual EBR 
credits 
(previous 
year) 

-0.0002 0.0004 -0.0009 0.0006 0.6751 

Annual EBR 
credits (two 
years ago) 

-0.0025 0.0004 -0.0033 -0.0017 <0.0001 

Age 0.0255 0.0008 0.0239 0.0271 <0.0001 

Gender 
(Female) 

     

Male -0.4063 0.0254 -0.4561 -0.3564 <0.0001 

Race/Ethnicity 
(White) 

     

Black 0.0984 0.0307 0.0381 0.1586 0.0014 

Hispanic -0.2969 0.0487 -0.3923 -0.2016 <0.0001 

Other -0.0682 0.0430 -0.1524 0.0160 0.1124 

County 
(Broward) 

     

Duval -0.0515 0.0254 -0.1013 -0.0017 0.0426 

Eligibility 
(SSI) 

     

TANF -1.1981 0.0370 -1.2706 -1.1257 <0.0001 

Enrollment 
Length 

-0.0058 0.0069 -0.0193 0.0077 0.3984 

Risk Score 0.2009 0.0095 0.1822 0.2196 <0.0001 
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Table 4-19. GEE model for annual total inpatient days 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.0440 0.0403 -0.0350 0.1230 0.2750 

FY0910 0.0124 0.0415 -0.0689 0.0938 0.7642 

EBR Level 
Previous Year 
(Non-earner) 

     

High -0.1841 0.0379 -0.2584 -0.1097 <0.0001 

Medium -0.1608 0.0418 -0.2428 -0.0788 0.0001 

Low -0.0551 0.0445 -0.1423 0.0322 0.2163 

EBR Level 
Two years 
ago (Non-
earner) 

     

High -0.0446 0.0437 -0.1303 0.0411 0.3077 

Medium -0.0613 0.0490 -0.1573 0.0346 0.2103 

Low -0.1045 0.0604 -0.2228 0.0139 0.0836 

Age 0.0017 0.0009 -0.0002 0.0035 0.0771 

Gender 
(Female) 

     

Male 0.1366 0.0320 0.0739 0.1994 <0.0001 

Race/Ethnicity 
(White) 

     

Black -0.0083 0.0321 -0.0713 0.0547 0.7967 

Hispanic -0.1616 0.0577 -0.2746 -0.0485 0.0051 

Other 0.2573 0.0577 0.1441 0.3704 <0.0001 

County 
(Broward) 

     

Duval -0.1276 0.0293 -0.1849 -0.0702 <0.0001 

Eligibility 
(SSI) 

     

TANF -0.7727 0.0421 -0.8552 -0.6901 <0.0001 

Enrollment 
Length 

0.0188 0.0043 0.0105 0.0272 <0.0001 

Risk Score 0.0681 0.0078 0.0528 0.0833 <0.0001 
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Table 4-20. GEE model for annual total inpatient days (using annual EBR earnings) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.0199 0.0385 -0.0555 0.0954 0.6049 

FY0910 -0.0166 0.0402 -0.0954 0.0623 0.6809 

Annual EBR 
credits 
(previous 
year) 

-0.0016 0.0004 -0.0024 -0.0007 0.0002 

Annual EBR 
credits (two 
years ago) 

-0.0003 0.0005 -0.0012 0.0006 0.5572 

Age 0.0014 0.0009 -0.0004 0.0033 0.1258 

Gender 
(Female) 

     

Male 0.1405 0.0320 0.0778 0.2033 <0.0001 

Race/Ethnicity 
(White) 

     

Black -0.0126 0.0322 -0.0758 0.0506 0.6961 

Hispanic -0.1657 0.0572 -0.2779 -0.0536 0.0038 

Other 0.2538 0.0580 0.1402 0.3675 <0.0001 

County 
(Broward) 

     

Duval -0.1241 0.0295 -0.1819 -0.0663 <0.0001 

Eligibility 
(SSI) 

     

TANF -0.7707 0.0421 -0.8533 -0.6881 <0.0001 

Enrollment 
Length 

0.0154 0.0042 0.0072 0.0237 0.0002 

Risk Score 0.0630 0.0078 0.0477 0.0783 <0.0001 
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Table 4-21. GEE model for annual total inpatient days (more than 6 months of 
enrollment) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.0436 0.0450 -0.0446 0.1318 0.3325 

FY0910 0.0530 0.0482 -0.0415 0.1474 0.2720 

EBR Level 
Previous Year 
(Non-earner) 

     

High -0.1325 0.0452 -0.2211 -0.0439 0.0034 

Medium -0.1210 0.0487 -0.2164 -0.0255 0.0130 

Low -0.0212 0.0512 -0.1216 0.0791 0.6784 

EBR Level 
Two years 
ago (Non-
earner) 

     

High -0.0445 0.0475 -0.1375 0.0486 0.3488 

Medium -0.0291 0.0535 -0.1339 0.0757 0.5864 

Low -0.1050 0.0703 -0.2428 0.0329 0.1355 

Age 0.0031 0.0011 0.0009 0.0052 0.0047 

Gender 
(Female) 

     

Male 0.1372 0.0375 0.0636 0.2107 0.0003 

Race/Ethnicity 
(White) 

     

Black 0.0101 0.0378 -0.0640 0.0842 0.7897 

Hispanic -0.1388 0.0761 -0.2879 0.0103 0.0681 

Other 0.1190 0.0619 -0.0024 0.2404 0.0548 

County 
(Broward) 

     

Duval -0.1443 0.0346 -0.2121 -0.0764 <0.0001 

Eligibility 
(SSI) 

     

TANF -0.8811 0.0531 -0.9852 -0.7771 <0.0001 

Enrollment 
Length 

-0.0277 0.0112 -0.0497 -0.0056 0.0138 

Risk Score 0.0814 0.0078 0.0661 0.0966 <0.0001 
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Table 4-22. GEE model for annual total inpatient days (using annual EBR earnings and 
more than 6 months of enrollment) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.0181 0.0428 -0.0659 0.1020 0.6730 

FY0910 0.0317 0.0466 -0.0596 0.1230 0.4963 

Annual EBR 
credits 
(previous 
year) 

-0.0010 0.0005 -0.0020 -0.0000 0.0483 

Annual EBR 
credits (two 
years ago) 

-0.0002 0.0005 -0.0012 0.0008 0.7107 

Age 0.0030 0.0011 0.0008 0.0052 0.0065 

Gender 
(Female) 

     

Male 0.1426 0.0375 0.0691 0.2160 0.0001 

Race/Ethnicity 
(White) 

     

Black 0.0070 0.0377 -0.0669 0.0809 0.8528 

Hispanic -0.1454 0.0750 -0.2925 0.0016 0.0526 

Other 0.1169 0.0620 -0.0047 0.2385 0.0595 

County 
(Broward) 

     

Duval -0.1433 0.0350 -0.2119 -0.0747 <0.0001 

Eligibility 
(SSI) 

     

TANF -0.8761 0.0532 -0.9803 -0.7719 <0.0001 

Enrollment 
Length 

-0.0318 0.0115 -0.0543 -0.0094 0.0055 

Risk Score 0.0777 0.0078 0.0624 0.0930 <0.0001 
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Table 4-23. GEE model for the likelihood of having any ED visits 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.1491 0.0122 0.1252 0.1730 <0.0001 

FY0910 0.1611 0.0124 0.1368 0.1854 <0.0001 

EBR Level 
Previous Year 
(Non-earner) 

     

High 0.1215 0.0126 0.0968 0.1463 <0.0001 

Medium 0.0326 0.0129 0.0073 0.0579 0.0115 

Low -0.0775 0.0125 -0.1021 -0.0529 <0.0001 

EBR Level 
Two years 
ago (Non-
earner) 

     

High -0.0440 0.0143 -0.0721 -0.0158 0.0022 

Medium -0.0814 0.0161 -0.1130 -0.0497 <0.0001 

Low -0.1927 0.0166 -0.2253 -0.1601 <0.0001 

Age -0.0009 0.0004 -0.0017 -0.0001 0.0251 

Gender 
(Female) 

     

Male -0.1576 0.0095 -0.1763 -0.1389 <0.0001 

Race/Ethnicity 
(White) 

     

Black 0.0713 0.0123 0.0473 0.0953 <0.0001 

Hispanic 0.0206 0.0163 -0.0113 0.0526 0.2056 

Other -0.1784 0.0185 -0.2147 -0.1421 <0.0001 

County 
(Broward) 

     

Duval 0.2115 0.0098 0.1923 0.2307 <0.0001 

Eligibility 
(SSI) 

     

TANF -0.1774 0.0176 -0.2118 -0.1430 <0.0001 

Enrollment 
Length 

0.1763 0.0010 0.1743 0.1783 <0.0001 

Risk Score 0.0995 0.0052 0.0892 0.1098 <0.0001 
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Table 4-24. GEE model for the likelihood of having any ED visits (using annual EBR 
earnings) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.1263 0.0119 0.1030 0.1497 <0.0001 

FY0910 0.1338 0.0121 0.1101 0.1574 <0.0001 

Annual EBR 
credits 
(previous 
year) 

0.0012 0.0001 0.0009 0.0015 <0.0001 

Annual EBR 
credits (two 
years ago) 

-0.0007 0.0001 -0.0010 -0.0004 <0.0001 

Age -0.0008 0.0004 -0.0016 -0.0000 0.0485 

Gender 
(Female) 

     

Male -0.1588 0.0095 -0.1775 -0.1401 <0.0001 

Race/Ethnicity 
(White) 

     

Black 0.0621 0.0122 0.0381 0.0860 <0.0001 

Hispanic 0.0203 0.0163 -0.0116 0.0522 0.2129 

Other -0.1791 0.0185 -0.2154 -0.1428 <0.0001 

County 
(Broward) 

     

Duval 0.2100 0.0098 0.1908 0.2292 <0.0001 

Eligibility 
(SSI) 

     

TANF -0.1760 0.0175 -0.2103 -0.1416 <0.0001 

Enrollment 
Length 

0.1755 0.0010 0.1735 0.1776 <0.0001 

Risk Score 0.0962 0.0051 0.0862 0.1062 <0.0001 
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Table 4-25. GEE model for the likelihood of having any ED visits (more than 6 months 
of enrollment) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.1150 0.0147 0.0861 0.1439 <0.0001 

FY0910 0.2548 0.0148 0.2257 0.2838 <0.0001 

EBR Level 
Previous Year 
(Non-earner) 

     

High 0.2247 0.0156 0.1942 0.2552 <0.0001 

Medium 0.1441 0.0161 0.1127 0.1756 <0.0001 

Low 0.0345 0.0158 0.0035 0.0654 0.0290 

EBR Level 
Two years 
ago (Non-
earner) 

     

High -0.0369 0.0180 -0.0721 -0.0018 0.0396 

Medium -0.0712 0.0201 -0.1106 -0.0319 0.0004 

Low -0.1673 0.0207 -0.2079 -0.1267 <0.0001 

Age -0.0037 0.0005 -0.0047 -0.0027 <0.0001 

Gender 
(Female) 

     

Male -0.1295 0.0119 -0.1527 -0.1062 <0.0001 

Race/Ethnicity 
(White) 

     

Black 0.1121 0.0155 0.0819 0.1424 <0.0001 

Hispanic 0.0612 0.0209 0.0203 0.1022 0.0034 

Other -0.1554 0.0229 -0.2003 -0.1105 <0.0001 

County 
(Broward) 

     

Duval 0.2137 0.0123 0.1896 0.2378 <0.0001 

Eligibility 
(SSI) 

     

TANF -0.2843 0.0210 -0.3256 -0.2431 <0.0001 

Enrollment 
Length 

0.0761 0.0033 0.0697 0.0825 <0.0001 

Risk Score 0.1110 0.0072 0.0969 0.1250 <0.0001 
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Table 4-26. GEE model for the likelihood of having any ED visits (using annual EBR 
earnings and more than 6 months of enrollment) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.0863 0.0142 0.0584 0.1142 <0.0001 

FY0910 0.2386 0.0144 0.2104 0.2668 <0.0001 

Annual EBR 
credits 
(previous 
year) 

0.0021 0.0002 0.0018 0.0025 <0.0001 

Annual EBR 
credits (two 
years ago) 

-0.0004 0.0002 -0.0008 -0.0000 0.0411 

Age -0.0036 0.0005 -0.0046 -0.0026 <0.0001 

Gender 
(Female) 

     

Male -0.1310 0.0119 -0.1543 -0.1078 <0.0001 

Race/Ethnicity 
(White) 

     

Black 0.1050 0.0154 0.0748 0.1353 <0.0001 

Hispanic 0.0625 0.0209 0.0216 0.1034 0.0028 

Other -0.1565 0.0229 -0.2014 -0.1116 <0.0001 

County 
(Broward) 

     

Duval 0.2122 0.0123 0.1881 0.2364 <0.0001 

Eligibility 
(SSI) 

     

TANF -0.2874 0.0210 -0.3285 -0.2462 <0.0001 

Enrollment 
Length 

0.0760 0.0032 0.0697 0.0824 <0.0001 

Risk Score 0.1130 0.0071 0.0990 0.1270 <0.0001 
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Table 4-27. GEE model for rates of ED visits 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.0477 0.0159 0.0167 0.0788 0.0026 

FY0910 0.0376 0.0198 -0.0011 0.0763 0.0570 

EBR Level 
Previous Year 
(Non-earner) 

     

High -0.0487 0.0185 -0.0849 -0.0125 0.0084 

Medium -0.0706 0.0219 -0.1135 -0.0277 0.0012 

Low -0.0158 0.0213 -0.0575 0.0259 0.4574 

EBR Level 
Two years 
ago (Non-
earner) 

     

High -0.0892 0.0215 -0.1313 -0.0471 <0.0001 

Medium -0.0502 0.0277 -0.1044 0.0041 0.0698 

Low -0.0522 0.0232 -0.0976 -0.0067 0.0244 

Age 0.0061 0.0006 0.0050 0.0073 <0.0001 

Gender 
(Female) 

     

Male -0.0444 0.0138 -0.0714 -0.0174 0.0013 

Race/Ethnicity 
(White) 

     

Black -0.0907 0.0193 -0.1285 -0.0529 <0.0001 

Hispanic -0.0910 0.0244 -0.1389 -0.0432 0.0002 

Other -0.1251 0.0328 -0.1894 -0.0609 0.0001 

County 
(Broward) 

     

Duval -0.0148 0.0128 -0.0399 0.0103 0.2480 

Eligibility 
(SSI) 

     

TANF -0.1098 0.0333 -0.1751 -0.0444 0.0010 

Enrollment 
Length 

0.0745 0.0026 0.0694 0.0796 <0.0001 

Risk Score 0.0013 0.0077 -0.0138 0.0165 0.8627 
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Table 4-28. GEE model for rates of ED visits (using annual EBR earnings) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.0463 0.0164 0.0141 0.0784 0.0048 

FY0910 0.0321 0.0206 -0.0082 0.0724 0.1180 

Annual EBR 
credits 
(previous 
year) 

-0.0006 0.0002 -0.0010 -0.0002 0.0033 

Annual EBR 
credits (two 
years ago) 

-0.0010 0.0002 -0.0015 -0.0006 <0.0001 

Age 0.0059 0.0006 0.0048 0.0071 <0.0001 

Gender 
(Female) 

     

Male -0.0440 0.0136 -0.0707 -0.0172 0.0013 

Race/Ethnicity 
(White) 

     

Black -0.0911 0.0190 -0.1284 -0.0539 <0.0001 

Hispanic -0.0913 0.0241 -0.1385 -0.0441 0.0001 

Other -0.1251 0.0324 -0.1887 -0.0616 0.0001 

County 
(Broward) 

     

Duval -0.0145 0.0127 -0.0394 0.0104 0.2525 

Eligibility 
(SSI) 

     

TANF -0.1095 0.0332 -0.1746 -0.0443 0.0010 

Enrollment 
Length 

0.0740 0.0026 0.0689 0.0792 <0.0001 

Risk Score 0.0001 0.0077 -0.0150 0.0151 0.9924 
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Table 4-29. GEE model for rates of ED visits (more than 6 months of enrollment) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.0474 0.0145 0.0189 0.0758 0.0011 

FY0910 0.0719 0.0147 0.0432 0.1007 <0.0001 

EBR Level 
Previous Year 
(Non-earner) 

     

High -0.0166 0.0154 -0.0468 0.0135 0.2785 

Medium -0.0415 0.0164 -0.0735 -0.0094 0.0112 

Low -0.0004 0.0172 -0.0340 0.0332 0.9814 

EBR Level 
Two years 
ago (Non-
earner) 

     

High -0.0907 0.0182 -0.1263 -0.0551 <0.0001 

Medium -0.0481 0.0218 -0.0909 -0.0053 0.0275 

Low -0.0728 0.0192 -0.1104 -0.0353 0.0001 

Age 0.0038 0.0004 0.0030 0.0047 <0.0001 

Gender 
(Female) 

     

Male -0.0601 0.0100 -0.0798 -0.0404 <0.0001 

Race/Ethnicity 
(White) 

     

Black -0.0584 0.0139 -0.0857 -0.0310 <0.0001 

Hispanic -0.0739 0.0164 -0.1062 -0.0417 <0.0001 

Other -0.1047 0.0211 -0.1460 -0.0635 <0.0001 

County 
(Broward) 

     

Duval 0.0178 0.0098 -0.0015 0.0371 0.0705 

Eligibility 
(SSI) 

     

TANF -0.1575 0.0206 -0.1978 -0.1172 <0.0001 

Enrollment 
Length 

0.0365 0.0037 0.0292 0.0438 <0.0001 

Risk Score 0.0240 0.0049 0.0143 0.0337 <0.0001 
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Table 4-30. GEE model for rates of ED visits (using annual EBR earnings and more 
than 6 months of enrollment) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.0450 0.0145 0.0166 0.0734 0.0019 

FY0910 0.0706 0.0153 0.0407 0.1005 <0.0001 

Annual EBR 
credits 
(previous 
year) 

-0.0003 0.0002 -0.0006 0.0000 0.0919 

Annual EBR 
credits (two 
years ago) 

-0.0011 0.0002 -0.0015 -0.0007 <0.0001 

Age 0.0037 0.0004 0.0029 0.0046 <0.0001 

Gender 
(Female) 

     

Male -0.0598 0.0101 -0.0796 -0.0401 <0.0001 

Race/Ethnicity 
(White) 

     

Black -0.0602 0.0140 -0.0875 -0.0328 <0.0001 

Hispanic -0.0738 0.0165 -0.1061 -0.0414 <0.0001 

Other -0.1044 0.0212 -0.1459 -0.0628 <0.0001 

County 
(Broward) 

     

Duval 0.0180 0.0098 -0.0013 0.0373 0.0671 

Eligibility 
(SSI) 

     

TANF -0.1583 0.0209 -0.1992 -0.1174 <0.0001 

Enrollment 
Length 

0.0366 0.0038 0.0292 0.0441 <0.0001 

Risk Score 0.0229 0.0051 0.0130 0.0328 <0.0001 
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Table 4-31. GEE model for the likelihood of having any avoidable hospitalizations 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.2178 0.0537 0.1125 0.3231 <0.0001 

FY0910 -0.1001 0.0599 -0.2176 0.0173 0.0947 

EBR Level 
Previous Year 
(Non-earner) 

     

High -0.6740 0.0530 -0.7778 -0.5702 <0.0001 

Medium -0.7044 0.0600 -0.8220 -0.5868 <0.0001 

Low -0.8941 0.0695 -1.0302 -0.7579 <0.0001 

EBR Level 
Two years 
ago (Non-
earner) 

     

High -0.0914 0.0642 -0.2172 0.0344 0.1546 

Medium -0.2567 0.0769 -0.4075 -0.1060 0.0008 

Low -0.8999 0.1151 -1.1255 -0.6743 <0.0001 

Age 0.0269 0.0014 0.0242 0.0295 <0.0001 

Gender 
(Female) 

     

Male -0.1672 0.0445 -0.2545 -0.0799 0.0002 

Race/Ethnicity 
(White) 

     

Black 0.1309 0.0521 0.0287 0.2330 0.0120 

Hispanic -0.4552 0.0875 -0.6267 -0.2837 <0.0001 

Other -0.1247 0.0741 -0.2699 0.0204 0.0922 

County 
(Broward) 

     

Duval 0.1220 0.0433 0.0371 0.2068 0.0048 

Eligibility 
(SSI) 

     

TANF -1.5370 0.0556 -1.6459 -1.4281 <0.0001 

Enrollment 
Length 

0.0047 0.0044 -0.0039 0.0134 0.2810 

Risk Score 0.1401 0.0096 0.1213 0.1589 <0.0001 
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Table 4-32. GEE model for the likelihood of having any avoidable hospitalizations (using 
annual EBR earnings) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.1744 0.0523 0.0718 0.2770 0.0009 

FY0910 -0.2382 0.0602 -0.3562 -0.1202 <0.0001 

Annual EBR 
credits 
(previous 
year) 

-0.0061 0.0007 -0.0074 -0.0048 <0.0001 

Annual EBR 
credits (two 
years ago) 

-0.0024 0.0007 -0.0039 -0.0010 0.0010 

Age 0.0275 0.0013 0.0249 0.0301 <0.0001 

Gender 
(Female) 

     

Male -0.1669 0.0444 -0.2539 -0.0798 0.0002 

Race/Ethnicity 
(White) 

     

Black 0.1124 0.0521 0.0103 0.2145 0.0309 

Hispanic -0.4612 0.0873 -0.6324 -0.2900 <0.0001 

Other -0.1225 0.0740 -0.2677 0.0226 0.0979 

County 
(Broward) 

     

Duval 0.1489 0.0431 0.0644 0.2333 0.0006 

Eligibility 
(SSI) 

     

TANF -1.4897 0.0552 -1.5980 -1.3815 <0.0001 

Enrollment 
Length 

-0.0018 0.0044 -0.0104 0.0067 0.6738 

Risk Score 0.1255 0.0089 0.1081 0.1429 <0.0001 
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Table 4-33. GEE model for the likelihood of having any avoidable hospitalizations (more 
than 6 months of enrollment) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.2409 0.0778 0.0884 0.3935 0.0020 

FY0910 0.2207 0.0857 0.0526 0.3887 0.0101 

EBR Level 
Previous Year 
(Non-earner) 

     

High -0.1794 0.0763 -0.3290 -0.0298 0.0188 

Medium -0.0752 0.0810 -0.2340 0.0836 0.3535 

Low -0.2981 0.0950 -0.4843 -0.1120 0.0017 

EBR Level 
Two years 
ago (Non-
earner) 

     

High -0.0606 0.0874 -0.2319 0.1107 0.4880 

Medium -0.2428 0.1036 -0.4458 -0.0397 0.0191 

Low -0.6202 0.1513 -0.9167 -0.3237 <0.0001 

Age 0.0432 0.0019 0.0393 0.0470 <0.0001 

Gender 
(Female) 

     

Male -0.2422 0.0668 -0.3730 -0.1113 0.0003 

Race/Ethnicity 
(White) 

     

Black 0.1528 0.0735 0.0087 0.2970 0.0377 

Hispanic -0.7373 0.1475 -1.0264 -0.4481 <0.0001 

Other -0.3767 0.1093 -0.5909 -0.1625 0.0006 

County 
(Broward) 

     

Duval 0.2619 0.0665 0.1315 0.3923 <0.0001 

Eligibility 
(SSI) 

     

TANF -1.6585 0.0951 -1.8450 -1.4721 <0.0001 

Enrollment 
Length 

-0.1741 0.0158 -0.2051 -0.1431 <0.0001 

Risk Score 0.1753 0.0142 0.1475 0.2031 <0.0001 
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Table 4-34. GEE model for the likelihood of having any avoidable hospitalizations (using 
annual EBR earnings and more than 6 months of enrollment) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.1436 0.0719 0.0027 0.2845 0.0458 

FY0910 0.1169 0.0838 -0.0473 0.2811 0.1630 

Annual EBR 
credits 
(previous 
year) 

-0.0007 0.0008 -0.0023 0.0009 0.3626 

Annual EBR 
credits (two 
years ago) 

-0.0006 0.0010 -0.0025 0.0012 0.5111 

Age 0.0435 0.0019 0.0396 0.0473 <0.0001 

Gender 
(Female) 

     

Male -0.2432 0.0667 -0.3738 -0.1125 0.0003 

Race/Ethnicity 
(White) 

     

Black 0.1439 0.0735 -0.0003 0.2880 0.0504 

Hispanic -0.7427 0.1473 -1.0315 -0.4540 <0.0001 

Other -0.3768 0.1092 -0.5909 -0.1628 0.0006 

County 
(Broward) 

     

Duval 0.2807 0.0663 0.1507 0.4107 <0.0001 

Eligibility 
(SSI) 

     

TANF -1.6391 0.0950 -1.8253 -1.4529 <0.0001 

Enrollment 
Length 

-0.1828 0.0158 -0.2137 -0.1519 <0.0001 

Risk Score 0.1716 0.0139 0.1444 0.1988 <0.0001 
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Table 4-35. GEE model for annual rates of avoidable hospitalizations 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.1163 0.0428 0.0325 0.2001 0.0065 

FY0910 0.0494 0.0455 -0.0399 0.1387 0.2780 

EBR Level 
Previous Year 
(Non-earner) 

     

High -0.0616 0.0754 -0.2093 0.0862 0.4143 

Medium -0.0154 0.0726 -0.1577 0.1269 0.8321 

Low 0.1587 0.0898 -0.0174 0.3348 0.0773 

EBR Level 
Two years 
ago (Non-
earner) 

     

High 0.0235 0.0547 -0.0837 0.1307 0.6676 

Medium 0.0911 0.0809 -0.0674 0.2496 0.2601 

Low 0.3206 0.2137 -0.0983 0.7396 0.1336 

Age 0.0015 0.0015 -0.0015 0.0045 0.3182 

Gender 
(Female) 

     

Male 0.0196 0.0473 -0.0731 0.1123 0.6786 

Race/Ethnicity 
(White) 

     

Black 0.0157 0.0519 -0.0860 0.1173 0.7625 

Hispanic -0.1433 0.0502 -0.2416 -0.0449 0.0043 

Other 0.0099 0.0641 -0.1158 0.1356 0.8771 

County 
(Broward) 

     

Duval 0.0570 0.0520 -0.0450 0.1590 0.2732 

Eligibility 
(SSI) 

     

TANF -0.2076 0.0796 -0.3635 -0.0516 0.0091 

Enrollment 
Length 

0.0065 0.0055 -0.0042 0.0172 0.2326 

Risk Score 0.0222 0.0108 0.0011 0.0433 0.0392 
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Table 4-36. GEE model for annual rates of avoidable hospitalizations (using annual 
EBR earnings) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.1475 0.0425 0.0641 0.2308 0.0005 

FY0910 0.0974 0.0390 0.0210 0.1737 0.0125 

Annual EBR 
credits 
(previous 
year) 

-0.0010 0.0007 -0.0024 0.0004 0.1646 

Annual EBR 
credits (two 
years ago) 

0.0003 0.0006 -0.0008 0.0014 0.6424 

Age 0.0019 0.0014 -0.0008 0.0047 0.1691 

Gender 
(Female) 

     

Male 0.0186 0.0474 -0.0743 0.1114 0.6952 

Race/Ethnicity 
(White) 

     

Black 0.0256 0.0564 -0.0850 0.1363 0.6495 

Hispanic -0.1456 0.0500 -0.2436 -0.0477 0.0036 

Other 0.0062 0.0639 -0.1190 0.1314 0.9226 

County 
(Broward) 

     

Duval 0.0545 0.0515 -0.0464 0.1554 0.2899 

Eligibility 
(SSI) 

     

TANF -0.2148 0.0824 -0.3764 -0.0533 0.0091 

Enrollment 
Length 

0.0084 0.0058 -0.0031 0.0198 0.1517 

Risk Score 0.0300 0.0094 0.0115 0.0485 0.0015 
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Table 4-37. GEE model for annual rates of avoidable hospitalizations (more than 6 
months of enrollment) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.1293 0.0715 -0.0109 0.2695 0.0706 

FY0910 0.0318 0.0802 -0.1254 0.1890 0.6916 

EBR Level 
Previous Year 
(Non-earner) 

     

High -0.0831 0.0911 -0.2617 0.0955 0.3617 

Medium 0.0043 0.0896 -0.1713 0.1798 0.9619 

Low 0.2358 0.1138 0.0128 0.4589 0.0383 

EBR Level 
Two years 
ago (Non-
earner) 

     

High 0.0216 0.0704 -0.1164 0.1597 0.7588 

Medium 0.1084 0.0972 -0.0821 0.2988 0.2647 

Low 0.4435 0.2839 -0.1130 1.0000 0.1183 

Age 0.0002 0.0021 -0.0039 0.0043 0.9216 

Gender 
(Female) 

     

Male -0.0008 0.0772 -0.1520 0.1504 0.9920 

Race/Ethnicity 
(White) 

     

Black 0.0192 0.0762 -0.1302 0.1685 0.8014 

Hispanic -0.2829 0.0785 -0.4366 -0.1291 0.0003 

Other -0.0165 0.1062 -0.2246 0.1917 0.8767 

County 
(Broward) 

     

Duval 0.1004 0.0914 -0.0787 0.2795 0.2720 

Eligibility 
(SSI) 

     

TANF -0.2834 0.1287 -0.5356 -0.0312 0.0276 

Enrollment 
Length 

-0.0098 0.0149 -0.0391 0.0195 0.5117 

Risk Score 0.0304 0.0135 0.0040 0.0568 0.0241 
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Table 4-38. GEE model for annual rates of avoidable hospitalizations (using annual 
EBR earnings and more than 6 months of enrollment) 

 Estimate S.E. 95% Confidence Limits Pr > |Z| 

Year 
(FY0708) 

     

FY0809 0.1865 0.0670 0.0552 0.3178 0.0054 

FY0910 0.1119 0.0608 -0.0073 0.2311 0.0658 

Annual EBR 
credits 
(previous 
year) 

-0.0015 0.0010 -0.0034 0.0004 0.1314 

Annual EBR 
credits (two 
years ago) 

0.0002 0.0006 -0.0011 0.0014 0.8020 

Age 0.0003 0.0021 -0.0039 0.0045 0.8957 

Gender 
(Female) 

     

Male 0.0032 0.0800 -0.1537 0.1601 0.9679 

Race/Ethnicity 
(White) 

     

Black 0.0380 0.0847 -0.1280 0.2040 0.6536 

Hispanic -0.2686 0.0799 -0.4251 -0.1120 0.0008 

Other -0.0238 0.1059 -0.2315 0.1838 0.8219 

County 
(Broward) 

     

Duval 0.0956 0.0915 -0.0837 0.2750 0.2960 

Eligibility 
(SSI) 

     

TANF -0.3045 0.1347 -0.5684 -0.0406 0.0237 

Enrollment 
Length 

0.0006 0.0149 -0.0286 0.0297 0.9681 

Risk Score 0.0369 0.0124 0.0127 0.0612 0.0029 



 

97 

CHAPTER 5 
DISCUSSION AND CONCLUSIONS 

Discussion 

Descriptive Results 

Due to the fact that nearly 60% of EBR credits earned during the first eighteen 

months had been through keeping primary care appointments by adults and children, 

the state decided in March 2008 to decrease the number of allowed occurrences for 

each year from two occurrences to one and the amount of credits rewarded for each 

visit reduced by half to $7.50 per visit. The change was implemented at the beginning of 

FY2008-09, the third year of the EBR program. As a result, the earning by keeping 

office visits peaked in FY2007-08 and dropped significantly in the following year (Table 

4-1). Compared to office visits, the numbers of occurrences and credits earned in dollar 

amounts for other EBR credit earning behaviors have been consistently increasing over 

the years. The trend reflects the changes in regulation regarding EBR program and the 

growing awareness of the program within the Medicaid enrollee population.  

Although significant differences were found in all three years in terms of the 

average percentages of credits earned for each behavior type, it is difficult to identify a 

clear pattern for the differences and changes over time. However, when the average 

personal annual total expenditures and acute care utilizations were compared by year, 

significant decreases over time in all outcomes were observed. Two factors can 

potentially contribute to these differences. Florida Medicaid Reform was implemented at 

the beginning of FY2006-07 and the decrease in expenditures and utilizations can be 

attributed to the overall effect of Medicaid Reform as a whole, the EBR program 

included. Due to the economic downturn from the year of, 2007 to, 2009, considerably 
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more people enrolled in Medicaid during that period of time. As these new enrollees 

became eligible for Medicaid, they may not have as much health care utilizations 

compared to old enrollees and as a result, lowered average personal annual 

expenditures and acute care usages. 

Demographics of the study population were compared among groups with 

different EBR participation levels. Results suggest that, for each year, earner groups 

generally have a longer enrollment length than non-earners. It was interesting to notice 

that average annual health care expenditures are also higher for earner groups than 

non-earner group. More importantly, participant groups had higher average risk scores 

and more enrollees eligible through SSI. This could potentially lead to biases in 

analyses caused by self-selection and once again prove the necessity to control for 

these factors in the analyses. More detailed discussion on selection bias can be found 

in the following sections.  

Medicaid Expenditures 

The effect of prior year EBR program participation on annual Medicaid 

expenditures was examined and it was found that, as hypothesized, all earners groups 

(high/medium/low) were associated with lower annual Medicaid expenditures compared 

to enrollees who did not participate in EBR program after controlling for other factors. 

However, contrary to the original hypothesis, lower level participation was actually 

associated with lower health expenditures when compared among all earners groups. 

The same pattern could still be observed after participation level from two years ago 

was added into the model. Participating in EBR program in the past was associated with 

lower expenditures compared to non-participants (Table 4-6). However, as explained in 

the conceptual framework, participating in EBR program would have directly contributed 
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to an individual’s annual Medicaid expenditures because of the preventive services and 

other healthy behaviors used to earn EBR credits. This could be the reason for the 

reversed pattern among EBR program participants described above. It is also 

interesting to see that for the same participation level group, participation from two 

years prior had a greater effect on lowering Medicaid expenditures than participation in 

the previous year. The effect of a program like EBR will not be instantaneous and its 

influence on health expenditures and utilizations could take time to have an effect. The 

results from the model are fully consistent with this supposition. 

When the analyses were limited to Medicaid enrollees who had more than 6 

months of enrollment in the given year, participation in the EBR program in the previous 

year was found to be associated with more expenditures than non-participants, while 

participation from two years ago was still linked to significantly lower Medicaid spending. 

Enrollees with longer enrollment length were likely to be the group of people that were 

sicker and/or poorer or the type of people who seek health care more actively. The 

effect of the EBR program on lowering health care expenditures could take an even 

longer time to show in this population. It is also possible that the risk scores used in the 

models are not a perfect reflection of enrollees’ health status and there might be other 

unobserved differences between people who had more than 6 months enrollment and 

the general enrollee population. Sensitivity analyses using annual EBR credits as the 

indicator of participation level rather than categorical participation level groups showed 

similar patterns and very similar results in all models, which suggests that the way EBR 

program participation level was defined did not significantly impact the results. 
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Acute Care Utilizations 

Inpatient days 

Both prior year EBR program participation and participation from two years ago 

were associated with lower odds of having any inpatient services for the year. And 

participation from two years ago showed a much greater effect than prior year 

participation, regardless of how EBR credits earned was operationalized. With the 

limitation on enrollment length applied, the effect of EBR program participation level 

from previous year becomes less apparent, while the effect of participation from two 

years ago still holds (Tables 4-17, 4-18). Overall, the influence of EBR program 

participation on the likelihood of having any inpatient services mirrors its effect on total 

Medicaid expenditures. 

For enrollees who have used some inpatient services, prior year EBR 

participation appears to be associated with lower number of annual total inpatient days, 

while the effect of participation from two years ago is not conclusive. With categorical 

EBR program participation level, prior year low level participation does not have a 

significant effect on the number of inpatient days in any model analyzed, yet both high 

and medium groups showed significant results. More importantly, in both models, with 

or without enrollment length limitation, high level participation had a greater effect on 

lowering annual inpatient days than medium level. This means, for people who were 

sick enough to use any inpatient services, using more services eligible for EBR credit 

earnings could reduce their inpatient length of stay in coming years. 

ED visits 

Prior year EBR program participation is associated with greater odds of having 

ED visits, although participation from two years ago was significantly associated with 
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lower likelihood of having any ED visits. Considering the absolute value, EBR program 

participation from prior year appeared to have a greater effect on the likelihood of 

having any ED visits than participation from two years ago. This finding was still 

consistent with the assumption that a program like EBR would need a certain period of 

time for its influence to take effect. Also, regardless of the limitation on enrollment 

length, models that used categorical participation level showed an interesting trend. For 

participation levels in the previous year, results suggested that a higher level of 

participation led to greater odds of having one or more ED visits. However, for EBR 

program participation levels from two years ago, it was shown that, although all 

participants would have lower odds of having ED visits compared to non-participants, 

the lower level of participation had a greater effect on lowering the odds of having ED 

visits than higher level of participation. It is possible that people in the high participation 

level group would also more actively seek health care in general. When ED visits 

become their choice of care, people in the high level group would also be more likely to 

have ED visits than other groups. When the lag effect of the EBR program was finally 

strong enough to take over, the trend was reversed, but, due to the same reason 

discussed above, lower level of participation was associated with lower odds of having 

ED visits than higher level of participation. 

Among enrollees who had ED visits, EBR program participation during both the 

previous year and two years prior was associated with a lower number of ED visits, 

although the effect of prior year participation became insignificant when the analyses 

were limited to individuals who had had more than 6 months of enrollment in Medicaid 

in a given year. This result further confirmed the impact of the EBR program when 
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considering enrollees’ differences in risk scores, a proxy for their health status, and 

other factors have been adjusted for in the models. The effect of EBR program 

participation from two years ago still had a greater effect on lowering annual total ED 

visits than prior year participation, once again demonstrating that it takes time for an 

EBR program to reveal its influence on enrollees’ health care utilization. 

Avoidable hospitalizations 

Avoidable hospitalizations are generally sensitive to the changes in 

access/utilization of primary care. The results from analyzing the effect of EBR program 

participation on the likelihood of having any avoidable hospitalizations agree with 

previous findings (Rosano et al., 2013). The models that examined the whole study 

population showed that EBR program participation in both the previous year and two 

years ago was significantly associated with lower odds of having any avoidable 

hospitalizations. Prior year EBR program participation appears to have a greater effect 

on reducing likelihood of having avoidable hospitalization compared to EBR program 

participation from two years ago (Tables 4-31, 4-32). However, the relationship between 

EBR participation level and the odds of having any avoidable hospitalizations becomes 

less clear when enrollment length limitation was applied to the model. Also, no 

significant effects of EBR program participation on the rates of avoidable 

hospitalizations were observed among enrollees who had had avoidable 

hospitalizations in a given year. A longer study period and more data are needed to 

more accurately measure the EBR program’s influence on preventing avoidable 

hospitalizations. 
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Policy Implications 

As one of the first states to incorporate financial incentives for enrollees in its 

state Medicaid program, Florida state government expect “individual health outcomes 

will improve as people take an active role in managing and understanding their health 

needs” (Florida Medicaid Reform Application for 1115 Research and Demonstration 

Waiver, 2005). Financial incentives were given to Medicaid enrollees to promote the use 

of preventive services and adopting healthy behaviors, such as exercise, weight control, 

and the like. It was anticipated that, with the EBR program, people will be incentivized to 

be more responsible for their own health and health care needs and in turn achieve 

better health outcomes. Eventually, the effect of the program will translate into less 

utilization of expensive and preventable health services and cost savings for Medicaid. 

The EBR program in Florida is one of the first public programs that uses financial 

incentives to promote healthy behaviors. Previously, most financial incentive programs 

were implemented in private settings on a much smaller scale. Also, most of these 

programs only focused on one or a few behaviors. For that reason, Florida Medicaid 

Reform EBR program has generated great interest nationwide. 

Although only data from FY2007-08 to FY2009-10 was available for this study, 

with a rigorous study design and sensitivity analyses, the study was able to show that 

participating in EBR program is generally associated with lower Medicaid expenditures 

and acute care utilization. During the first three years of EBR program, there were 

multiple regulation changes related to eligible healthy behaviors and previously 

documented concerns regarding the awareness of the program (Hall et al., 2012). 

Despite those issues that may have negatively affected the EBR program’s 

effectiveness in the early stage of implementation, the findings from this study are quite 
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encouraging. It has been shown that, compared to non-participants in the reform 

counties, EBR program participants were more likely to have lower health expenditures 

and lower odds of having acute care utilization than non-participants. By using EBR 

program participation in previous years to estimate changes in Medicaid expenditures 

and utilizations, the lag effect of this financial incentive program was observed. 

Interesting trends were also found for Medicaid expenditures and ED visits as lower 

level participation was associated with lower expenditures and lower odds of having ED 

visits compared to higher level of EBR program participation. It could be attributed to the 

possibility of people in the high level group being more likely to actively seek care than 

people in other groups. It may also be an indication that the current incentive structure 

of the program is not optimal and should be modified in the future. As illustrated by 

descriptive statistics (Tables 4-1 to 4-4), most EBR credits were earned by keeping 

physician’s appointments and utilizing preventive services, yet only very small portion of 

credits were earned by participating in disease management programs and other 

healthy behaviors. It may be necessary for policy makers to consider lowering the 

obstacles that prevent people from participating in these programs and earning credits 

from them. At the same time, the potential lack of access to primary care for certain 

populations cannot be overlooked. Nonetheless, the findings from this study suggest 

that the effectiveness of the EBR program can be demonstrated even in the program’s 

early stages. 

Limitations 

The results of this study demonstrate that it takes time for the EBR program to 

fully impact health care expenditures and utilization. Only three years of data were 

available for this study. Although the influence of the EBR program has already been 
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identified in the study, more data and a longer study period will certainly benefit future 

studies. Given the adjustment of the program in the early stage of implementation, the 

effect of the EBR program would eventually stabilize after a certain period of time. If 

more recent data were available, the effectiveness of EBR program on health care 

expenditures and utilizations could be examined with better accuracy. 

Enrollees’ risk scores were controlled for in the analyses as a proxy for health 

status. For the enrollees without assigned risk scores, they were assumed to be risk 

neutral in the study. If there were unknown reasons regarding unassigned risk scores 

that were not captured in the study, it could potentially lead to selection bias. The 

statistical models also included eligibility status in the analyses. Generally, individuals 

enrolled through SSI have worse health conditions than people enrolled through TANF 

(Ref). This can be viewed as an additional crude adjustment for enrollees’ health status. 

In the base models, the EBR program participation level was arbitrarily 

categorized based on distribution of the data. However, in reality, it is difficult to predict 

the threshold at which EBR program participation will show its effect on utilizations and 

expenditures. Although significant findings were observed with the current definitions of 

high, medium, and low levels of EBR program participation, it is possible that it was not 

optimized. Sensitivity analyses were conducted by using annual EBR earnings as a 

continuous variable and the results were consistent with what was observed using 

categorical participation levels. 

This study limits the study population to Medicaid Reform participants from 

Broward and Duval counties who enrolled in PSN plans. HMO enrollees were not 

included in the study because of their incomplete utilization data. PSN plans have a 
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larger proportion of beneficiaries eligible through SSI compared to HMO plans and 

people enrolled through SSI are generally sicker than TANF-eligible enrollees. 

Therefore, it is not advised to generalize the findings from this study to the general 

Medicaid Reform population (including the eligibility status variable in the model that 

helped address this issue to some extent) without further validation. Also, the large 

variation in enrollment length of time among enrollees and discontinued eligibility for 

some enrollees created certain difficulties for the analyses, although enrollment length 

of time was used in the statistical models to control for exposure time. Sensitivity 

analyses were also conducted to examine the effect of the program for individuals who 

enrolled more than 6 months in Medicaid in the given year. 

Future Study 

This is the first time that the Florida Medicaid EBR program has been evaluated 

for its influence on health expenditures and acute care utilization. Given limitations on 

data availability, the study was still able to present significant findings regarding the 

effectiveness of the program with a rigorous study design. 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. 

A study over a longer period of time can be carried out when more recent 

Medicaid data become available. The data from FY2006-07 and FY2007-08 may 

contain some unwanted variations that related to regulation changes in the program and 

other factors. A future study can start from FY2008-09 and examine the effect of the 

program after it has stabilized over time. Also, more than two years of lag value of EBR 

program participation can be added into the analysis to monitor any long-term 

relationship between EBR program participation and health care 
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expenditures/utilization. Currently, only a small proportion of EBR credits were earned 

through participation in disease management programs or other more complex behavior 

changes. However, active participation in these programs could substantially lower 

health risk for the target population and reduce their preventable acute care utilization. It 

would be intriguing to design a study that specifically examines enrollees who 

participated in these programs and compare them to other participants and non-

participants for their health expenditures and utilization. Similar studies can be designed 

for different type of EBR-eligible behaviors and the results from these studies can 

potentially help policy makers adjust the incentive structure of the EBR program. 

One of the end goals of the EBR program is to achieve cost savings for Florida 

Medicaid. Therefore, we should not only consider its effect on lowering health 

expenditures, but also take the costs of the program into account. The services center 

and data management system were built specifically for the EBR program and 

administrative costs should also be considered as sunk costs in the evaluation of the 

program. Future study can compare the accrued and projected savings in Medicaid 

expenditures and the costs of the program to determine whether the EBR program will 

be economically favorable to the state government over the longer term. 

The findings from this study are encouraging and inspiring. It is the first study that 

systematically examined the effect of the EBR program on Medicaid expenditures and 

utilization. Future study is needed to investigate the program more closely to provide 

additional information to the evidence base on using a financial incentives program in 

the public sector.
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