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ABSTRACT 

The Commonwealth of Puerto Rico is a United States territory where the residents have 

worse health outcomes than residents of the mainland United States. Specifically, Puerto Rico 

has higher rates of heart disease, diabetes, hypertension, asthma, and self-reported poor health 

than does the mainland United States. Yet Puerto Rico’s health system is under-researched, and 

the research that exists has produced different theories as to why these health disparities exist. 

This study explores the role of three factors that make Puerto Rico distinctive and their effects on 

health outcomes: its distinctive Medicaid block grant funding scheme, its high poverty rates, and 

its lack of physicians. While these factors are intertwined, in this study, I work to tease out each 

one’s impact in contributing to Puerto Rico’s poor health outcomes. 

In order to examine the effect of each of these three factors on chronic diseases, I perform 

a fixed-effect regression with controls for extraneous variables. The results showed that total 

Medicaid funding has a significant and inverse relationship with the rates of health conditions. 

Poverty and physicians supply also do have an association with health outcomes, but their 

estimated magnitudes are less precise, and therefore their true effects are less certain.  

Given these results, increased Medicaid funding would greatly benefit Puerto Rico and 

could be expected to improve the health of the residents. Since, Puerto Rico operates under a 

block grant system, legislators should consider converting Puerto Rico’s Medicaid structure to 

that of the other mainland states who do not received capped funding. 
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I.  INTRODUCTION 

 The Commonwealth of Puerto Rico is a United States territory where the residents have 

worse health outcomes than residents of the mainland United States. The poor health status of the 

residents of the island has long been recognized. Yet Puerto Rico’s health system is under-

researched, and the research that exists has produced different theories of why these health 

disparities exist. My thesis explores the role of three factors that make Puerto Rico distinctive: its 

health insurance system, its poverty levels, and its physician workforce. While these factors are 

intertwined, my research teases out each one’s direct impact in contributing to Puerto Rico’s 

poor health outcomes. My hypothesis is that all three factors -- block grant funding for Medicaid, 

high poverty rates, and a shortage of physicians -- negatively impact the health of its residents. 

In Puerto Rico, almost 39 percent of all adults rely on Medicaid compared to 10 percent 

in the United States.1 However, Puerto Rico’s Medicaid program is unlike that in any state. Like 

the other U.S. territories, Puerto Rico has a block grant system, meaning that it receives a 

capped, limited amount of federal funding. This contrasts with the rest of the nation, for which 

Medicaid is an entitlement program, open to anyone who is eligible, with states receiving federal 

funding at varying matching rates, depending on a state’s wealth. Puerto Rico’s finite funding 

structure makes it unresponsive in economic downturns and other emergencies. Proponents of 

block grant systems assert that block grants provide jurisdictions with more flexibility since they 

can be more flexible in addressing the needs of their population and that they serve as a cost 

containment strategy for the federal government. To stay within the cap, critics say, officials will 

lower eligibility requirements, cut benefits, or cut provider payments. All three are true in Puerto 

Rico.  

 
1 Calculation using American Community Survey (ACS) Integrated Public Use Microdata Series (IPUMS) 2018. 
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There is a great deal of research on poverty’s relationship with health outcomes, but little 

work exists on this connection in Puerto Rico. In broad terms, studies have shown that poverty 

can lead to worse health outcomes, and worse health can, in turn, lead to higher health costs 

(Wagstaff, 2002). This is a significant issue in Puerto Rico, where, in 2018, 24.4 percent of 

adults lived in deep poverty (lower than 50 percent of the federal poverty level) compared to 8.9 

percent of adults in the U.S.2 Additionally, Puerto Rico has been losing physicians in the past 

decade. Around 7,000 doctors and healthcare providers left the island from 2010 to 2015 (Office 

of the Assistant Secretary for Planning and Evaluation, 2017). Research has shown that the size 

of the physician supply has important consequences on health outcomes, yet this relationship has 

not been examined for Puerto Rico (Starfield, Shi, Grover, and Macinko, 2005; Gill & Mainous, 

1998). 

In order to examine the impact of each of these three factors on chronic diseases, while 

also exploring their intertwined nature, I collected data on these issues from the Center for 

Disease Control, the U.S. Census Bureau, the Center for Medicare and Medicaid, and the Health 

Services and Research Administration. I performed a fixed-effect regression with controls for 

extraneous variables. The results show that total Medicaid funding had a significant and inverse 

relationship with the rates of health conditions. Poverty and physicians supply also had an 

association with health outcomes, but their estimated magnitudes are less precise, and therefore 

their true effects are less certain.  

The paper proceeds as follows. In Section II, I discuss the history of high poverty rates, 

the Medicaid block grant, and physician shortages in Puerto Rico. Additionally, I present a 

literature review about the connection of these three variables with health outcomes as well as 

 
2 Calculation using American Community Survey (ACS) Integrated Public Use Microdata Series (IPUMS) 2018. 
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further background on the territory’s Medicaid program. In Section III, I discuss the underlying 

conceptual model that guides this work. In Section IV, I discuss the empirical model underlying 

this work. In Section V, I provide a description of data sources and descriptive statistics. In 

Section VI, I describe and analyze the results. Finally, in Section VII, I discuss the policy 

implications and recommendations for future research.  
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II. BACKGROUND AND LITERATURE REVIEW 

In this section, I discuss the history of high rates of poverty, the Medicaid block grant 

system, and the physician shortages in Puerto Rico. I also frame these issues in the context of 

health outcomes in the United States and Puerto Rico and review existing literature regarding 

these topics. 

 A. Medicaid Block Grants in Puerto Rico 

Puerto Rico’s Medicaid program differs greatly from the Medicaid system in the 

mainland U.S. Unlike the states, which receive a certain percentage of the cost of insuring any 

resident who is eligible, U.S. territories, including Puerto Rico, receive from the federal 

government a “ceiling amount” of funding known as a block grant. This means that Puerto Rico 

receives fixed federal funding each year to run its Medicaid program. The funding for the block 

grant changes from year to year with the medical aspect of the Consumer Price Index for All 

Urban Consumers, but is not adjusted otherwise.  

 Puerto Rico’s Medicaid program is administered differently than that of the states. 

Puerto Rico receives its block grant funding at a statutorily defined fixed rate of 55 percent. This 

means that for every $1 spent by the Puerto Rican government on Medicaid, the federal 

government provides 55 cents up until the block grant amount has been exhausted. The Puerto 

Rican government must cover anything beyond the amount of the block grant. 

In recent years, however, Puerto Rico’s federal funding has increased slightly, providing 

some refuge from the rigid block grant system. Under Section 2005 and Section 1323 of the 

Affordable Care Act (ACA), a law passed in 2010 that led to a significant expansion of 

healthcare coverage in the United States, Puerto Rico received an increase in its federal funding 

and federal matching rate. Puerto Rico received an additional $5.4 billion to utilize between July 
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2011 and September 2019 under Section 2005 and $925 million to use from January 2014 to 

December 2019 under Section 1323. Additionally, the federal matching rate increased from 50 

percent to 55 percent (and to 57.2 percent between January 2014 to December 2015) (Center for 

Medicare and Medicaid Services, 2019). However, it was projected that these additional funds 

would run out by late 2017, so yet more funds were allocated to Puerto Rico in the form of 

$295.9 million by the Consolidated Appropriations Act of 2017 and $4.8 billion by the 

Bipartisan Budget Act of 2018 (MACPAC, 2019). An additional $5.7 billion was allocated in 

December 2019 for the next two years, which was less than had been expected (Pradhan, 2019).  

Nevertheless, there is a high reliance on Medicaid in Puerto Rico (almost 39 percent of 

adults are on Medicaid as of 2018 compared to 10 percent nationwide). And significantly, Puerto 

Rico on average spends less on its Medicaid beneficiaries than the mainland United States does 

($1,980 in Puerto Rico compared to $6,060 in the U.S. in 2014) even though the cost of health 

care equipment, supplies, and other non-labor related costs in Puerto Rico is either at or above 

the national average (O’Drobinak et al., 2016).  

The lower rates of spending cannot be attributed to Puerto Rican residents’ health status. 

Puerto Rican residents have higher rates of common chronic diseases than the rest of the United 

States. They include asthma (18.8 percent in Puerto Rico versus 6.05 percent in the U.S. in 

2018); hypertension (50.6 percent in Puerto Rico versus 40.3 percent in the U.S. in 2017) 

diabetes (17.8 percent in Puerto Rico versus 13.8 percent in the U.S.); and chronic obstructive 

pulmonary disease (8.0 percent in Puerto Rico versus 6.0 percent in the U.S) (BRFSS). In 

addition, Puerto Rican residents report themselves to be less healthy -- 37.1 percent of adult 
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residents in Puerto Rico describe themselves in “poor health” versus 19.0 percent in the U.S. in 

2018 (BRFSS).3 

B. Difference between Medicaid in the mainland United States and Puerto Rico 

i. Federal Medicaid Assistance Percentage 

Puerto Rico’s Medicaid program differs from states’ programs in ways other than the 

major structure of capped versus uncapped funding. First, the federal matching rate, known as 

the federal medical assistance percentage (FMAP), is calculated differently. Other states use a 

formula that bases the matching percentage rate on the states’ per capita income relative to the 

U.S. per capita income, with a higher FMAP given to poorer states; Puerto Rico’s rate is fixed 

with no regard for per capita income. The FMAP calculation formula is shown below, in 

Equation 1, with the maximum rate set to 83 percent for the poorest states and the minimum rate 

set to 50 percent for the wealthiest (Section 1905 of the Social Security Act). If Puerto Rico was 

treated as a state and used the formula below, its FMAP would be at the maximum matching rate 

of 83 percent and if there was no maximum rate, using the formula below, Puerto Rico’s federal 

matching rate would be closer to 93 percent. (MACPAC, 2019; Levis 2016).4 However, because 

Puerto Rico is spending more of its own funds to cover services, the federal share would equate 

to an FMAP of around 20 percent (Perreira, Peters, Lallemand, & Zuckerman, 2017).  

Equation 1 

FMAP STATE = 1 - [(Per Capita Income)STATE 2 - (Per Capita Income)US 2) * 0.45]                     (1) 

 

 

 
3 I performed all calculations using the Behavior Risk Factor Surveillance Survey for 2018 except hypertension for 
which I used 2017. More information can be found in the data section of this paper. 
4 I calculated this using the 2014 United States and Puerto Rico per capita incomes.  
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ii. Medicaid Eligibility 

Puerto Rico also sets its eligibility threshold based on a different metric -- a local poverty 

level (PRPL) rather than the federal poverty level (FPL). This has the effect of leaving Puerto 

Rican residents who would receive Medicaid if they lived in the United States without coverage 

because they live in Puerto Rico. For example, in states that have expanded Medicaid under the 

ACA, non-disabled adults qualify if they have incomes up to 138 percent of the federal poverty 

level. In contrast, in Puerto Rico, non-disabled adults qualify if they have incomes that are up to 

133 percent of the local poverty limit. That means that for a family of four (in all states except 

Alaska and Hawaii), a member of that family must be below $35,535 to qualify for Medicaid in 

the U.S., while for a family of four in Puerto Rico, they must be below $13,566 to qualify for 

Medicaid (ASPE, 2019; CMS, 2019). Individuals who are between $13,566 and $35,535 (the gap 

between the eligibility levels) do not qualify for Medicaid in Puerto Rico but would in the United 

States. Table 1 shows the poverty levels for the United States and Puerto Rico. 

Table 1. Poverty Guidelines for Puerto Rico and 48 Contiguous States and the District of 
Columbia, 2019 

Household Size Puerto Rico United States (except Alaska and Hawaii) 

1 $6,600 $12,490 

2 $7,800 16,910 

3 $9,000 21,330 

4 $10,200 $25,750 
SOURDE: CMS.gov for Puerto Rico Guidelines; ASPE for US Guidelines 

iii. Medicaid Benefits  

The federal government requires coverage for certain services by each states’ Medicaid 

program with optional services added at states’ discretion. Puerto Rico, however, covers only ten 
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out of the 17 benefits that are mandatory elsewhere due to insufficient funding and lack of 

infrastructure (GAO, 2016). According to the Centers for Medicare and Medicaid Services 

(CMS), enforcing the coverage of all mandatory benefits could financially burden the territories' 

Medicaid funding beyond the cap (Ibid). For example, Puerto Rico’s officials state that they do 

not cover nursing facility services because they do not have nursing homes nor do they have 

sufficient funding to build nursing homes (Ibid, page 14). Additionally, while Early, Periodic 

Screening, Diagnostic and Treatment (EPSDT) benefits were covered by Medicaid in Puerto 

Rico, Puerto Rico’s Medicaid program was administering limited EPSDT due to the capped 

funding (Munoz et al, 2011). Table 2 shows which benefits mandatory benefits are and are not 

covered.  

Table 2. Mandatory Benefits Covered by Puerto Rico 

Covered by Puerto Rico Mandatory Medicaid Benefit 

Yes - Early and Periodic Screening, Diagnostics and Treatment 
(EPSDT) services for individuals under 21 

- Inpatient hospital services 
- Laboratory and X-ray services 
- Medical or surgical services by a dentist 
- Outpatient hospital services 
- Physician services 
- Tobacco cessation for pregnant women 
- Family planning services 
- Federally-qualified health center services 
- Rural health clinic services 

No - Home health services for those entitled to nursing facility 
services 

- Non-emergency transportation to medical care 
- Certified pediatric and family nurse practitioner services 
- Nurse midwife services 
- Nursing facility services for individuals 21 or over 
- Emergency services for certain legalized aliens and 

undocumented aliens 
- Freestanding Birth Center Services 

SOURCE: Government Accountability Office (GAO), 2016  
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On the other hand, Puerto Rico’s Medicaid program does cover some optional Medicaid 

benefits. Table 3 describes which optional Medicaid benefits are covered by Puerto Rico. For the 

services not covered by Puerto Rico, the number in brackets represents how many mainland 

states do cover this service. For example, “Hospice Care [46]” means that 46 out of 50 states 

plus the District of Columbia do cover hospice care.  

Table 3. Optional Benefits Covered by Puerto Rico 

Covered by Puerto Rico Optional Medicaid Benefit 

Yes - Clinic services 
- Dental services 
- Eyeglasses services for children under age 21 (through 

EPSDT services) 
- Prosthetics 
- Outpatient prescription drugs *(see note below) 
- Physical therapy and related services 
- Diagnostic, screening, and preventive rehabilitative 

services 
- Inpatient psychiatric hospital services for individuals 

under age 21 
- Inpatient hospital and nursing facility services for 

individuals age 65 or over in an institution for mental 
disease (limited to inpatient hospital services) 

No - Hospice care [46] 
- Private duty nursing services [25] 
- Intermediate care facility for individuals with 

intellectual disabilities [44] 
- Personal care services [34] 
- Targeted case management services [36] 

SOURCE: Government Accountability Office (GAO), 2016 for Puerto Rico’s benefits; KFF, 
2019 for how many states cover the benefits that Puerto Rico does not. 
 

iv. Enrollment 

 Puerto Rico has a higher percentage of individuals who are on Medicaid compared to the 

mainland United States -- almost 39 percent of all adults rely on Medicaid compared to about 10 
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percent in the United States (Census Bureau)5 and therefore Puerto Rico has lower rates of 

individuals lacking insurance coverage than the mainland United States -- 9.5 percent in Puerto 

Rico versus 10.8 percent in the United States in 2018.6 According to the Center for Medicare and 

Medicaid Services, there were 1,250,067 people in Puerto Rico on Medicaid as of July 2017, but 

Medicaid participation in Puerto Rico would likely be higher if the federal poverty level was 

used to calculate eligibility instead of the Puerto Rico poverty level. 

 C. Existing Literature on Healthcare Funding and Health Outcomes 

 Evidence supports the assertion that Medicaid expansion has a positive effect on health 

outcomes. In 2008 Oregon expanded its Medicaid system, before the passage of the Affordable 

Care Act, and targeted low-income adults who were slightly above the original Medicaid 

eligibility threshold (though less poor than those who are on Medicaid in Puerto Rico as 

described in previous sections). Those on the Medicaid waitlist were randomly assigned to either 

receive coverage or not. A 2013 study found that those who received Medicaid coverage were 

more likely to be diagnosed with diabetes, to use their diabetes medication, to use preventative 

services, and not to have catastrophic out of pocket medical expenses (Baicker et al., 2013).  

Other studies evaluating Medicaid expansion after the Affordable Care Act have found 

similar patterns. For example, for those in states in which Medicaid was expanded, there was 

improved mental health among low-income parents, decreased rates of delayed care, and 

increased utilization of recommended preventative services including dental checkups 

(McMorrow, Kenney, Long, & Goin, 2016; Sommers, Baicker, & Epstein, 2012; Han, Nguyen, 

 
5 This number was calculated using American Community Survey (ACS) Integrated Public Use Microdata Series 
(IPUMS) 2018, examining adults ages 18 - 64. Any adults with either only Medicaid or Medicaid/Medicare were 
considered to be “covered by Medicaid.” 
6 I calculated this number using American Community Survey (ACS) Integrated Public Use Microdata Series 
(IPUMS) 2018, examining adults ages 18 - 64. 
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Drope, & Jemal, 2015; Cole, Wright, Wilson, Galárraga, & Trivedi, 2017).  However, Puerto 

Rico has low rates of uninsurance and high rates of Medicaid insurance and still faces higher 

than expected levels of chronic diseases.   

 D. Use of Block Grants in the United States 

 While no continental states utilize block grants for their Medicaid systems, block grants 

have been proposed as a federal Medicaid system in the past. Presidents such as Ronald Reagan, 

George W. Bush, and Donald Trump have all proposed providing a capped amount of money to 

each state for their Medicaid program instead of continuing the federal matching system. 

Proponents of block grants argue that using this capped system provides two benefits: it is a cost-

containing mechanism for the federal government, and it provides states with more flexibility 

and control over their state Medicaid programs. States theoretically know the needs of their 

residents best so that lack of flexibility to adjust federal rules is seen as a challenge.  

 Opponents of block grants say that, in fact, capped systems carry a substantial risk of not 

providing states with enough money to provide insurance to their poor residents, especially 

during economic downtowns, and impose more rigidity instead of flexibility when block grants 

are treated as cost containment mechanism. Capped sums of money must be adjusted based on 

enrollment, especially during economic downturns. However, the previous proposed block grants 

did not provide the flexibility to do so, ultimately forcing states to figure out how to operate 

within rigid and finite amounts of money. To cope with finite funds and increasing demand, 

critics say, states would need to tighten enrollment eligibility rules to reduce the number of 

beneficiaries and services, to reduce payments to providers, or, if states have the money, to 

shoulder more of the financial burden of Medicaid by paying for the extra needs with state funds.  
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E. A History of Poverty in Puerto Rico 

Research has shown that poor health status is associated with high rates of poverty. 

Poverty rates for adults in Puerto Rico are staggeringly higher compared to adults in the 

mainland United States. In Puerto Rico, 24.4 percent of adults lived below the deep poverty 

(lower than 50 percent below the federal poverty level) compared to 8.9 percent of adults in the 

U.S.7 The challenges associated with poverty have increased in recent years with Hurricanes 

Irma and Maria devastating the island in 2017. The island lost at least $10 billion in economic 

productivity and millions remained without power for months and some for almost a year 

(Horowitz, 2017).  

High unemployment rates mixed with low salaries only exacerbate the challenges of 

getting out of poverty. In October 2019, Puerto Rico’s unemployment rate was around 7.7 

percent which is at its lowest in the past decade, but is still more than twice as high as the 

mainland U.S. rate of 3.6 percent (“Puerto Rico: Economy at a Glance,” 2019). Additionally, the 

monthly average post tax salary in 2019 was around $1,960 in Puerto Rico compared to $3,200 

in the United States (“Puerto Rico: Economy at a Glance,” 2019; Numbeo, 2019). Seeing no 

other options, many people have decided to leave Puerto Rico. Since 2004, 632,000 people have 

emigrated out of Puerto Rico to the mainland United States (Flores & Krogstad, 2019).   

F. Existing Literature about Poverty and Health Outcomes 

 Poverty and poor health have an interwoven relationship. Poverty is associated with 

worse health outcomes, but worse health can cause medical debt which can lead to poverty. 

Specifically, research has shown time and time again that poverty has detrimental effects on 

 
7 I calculated this number using American Community Survey (ACS) Integrated Public Use Microdata Series 

(IPUMS) 2018, examining adults ages 18 - 64. 



 13 

health. For example, adults in poor and near-poor neighborhoods had higher rates of diabetes 

than adults in wealthier neighborhoods (Gaskin et al., 2014). Additionally, a study of income 

distribution in various countries found that when relative poverty decreased in a country, there 

was an improvement in life expectancy (Wilkinson, 1992). Research has also shown that poverty 

can have detrimental effects on other aspects related to health. For example, poverty is associated 

with living in substandard housing which can exacerbate asthma (Pacheco et al., 2014). Poverty 

can limit access to nutritious meals which can exacerbate diabetes and other diseases (Hsu et al., 

2012). Poverty can cause toxic stress which depletes the immune system making the individual 

more vulnerable to illnesses (Ziol-Guest, Duncan, Kalil, & Boyce, 2012).  

G. The Physicians Shortage in Puerto Rico 

 There has been a mass exodus of medical care providers from the island. Around 7,000 

healthcare providers left the island from 2010 to 2015 and there has been a slowing in the 

number of registered physicians and registered specialists (Office of the Assistant Secretary for 

Planning and Evaluation, 2017; Lozada, 2013). Some public health providers in Puerto Rico 

estimate that the island is losing around one physician per day (O’Drobinak et al., 2016). This 

migration not only means that there are fewer health care providers and specialists on the island, 

but a smaller labor force and fewer tax paying citizens all of which impact Puerto Rico’s 

economy. Additionally, a recent report by the U.S. Health Resource and Services Administration 

(HRSA) deemed 72 out of the 78 municipalities in Puerto Rico as medically underserved and 

found thirty-two areas with primary care provider shortages (Perreira, Peters, Lallemand, & 

Zuckerman, 2017). And with physicians leaving the island, Puerto Rico has a drastic shortage of 

specialists. When compared to the United States, “Puerto Rico has less than half the number of 

emergency physicians; neurosurgeons; orthopedists and hand surgeons; plastic surgeons; and ear, 



 14 

nose, and throat specialists” (Office of the Assistant Secretary for Planning and Evaluation, 

2017, page 10).  

Physicians may be leaving the island for a number of reasons. First, the average salary of 

a general physician in 2018 in Puerto Rico is $86,970 compared to $211,870 for a mainland US 

physician, a difference of almost 60 percent (“Occupational Employment Statistics,” 2018).8 

Managed care plan payments contribute to these discrepancies as well. Managed care payment 

rates are lower in Puerto Rico when compared to the United States, which trickle down to 

physicians who can receive as little as $10 per visit for patients in the managed care plans 

(Solomon, 2019). Additionally, the high rates of poverty and relatively high cost of living make 

it less appealing to stay. Whatever the reasons, this lack of physicians, specialists, and secondary 

medical professionals make diagnosis and treatment challenging leaves the island population 

vulnerable to further worsening health outcomes. 

 H. Existing Literature about Physicians and Health Outcomes 

 Research has shown that states with more health care providers, both specialists and 

primary care providers, ranked higher in health system performance (Cooper, 2008). A greater 

supply of primary care was also associated with lower heart and cancer mortality rates (Starfield, 

Shi, Grover, and Macinko, 2005). In addition, patients who see the same provider of care year-

to-year had lower rates of hospitalization the following year (Gill & Mainous, 1998).  

The ties between insurance and a regular source of care have also been examined. In a 

1998 study, insured children with a regular source of care were more likely to be able to access 

medical care after business hours and be more satisfied with their care than children with a 

regular source of care but no insurance (Newacheck et al, 1998).   

 
8 I calculated this difference according to: (US Salary - PR Salary)/(US Salary). 
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I. My Contribution 

 Previous research has shown that poverty, healthcare funding, and physician shortages 

are all deeply integrated with health outcomes. Lack of physicians and funding makes diagnosis, 

treatment, and prevention more difficult according to the literature I review above. As also 

demonstrated by the literature summarized above, poverty only worsens health outcomes and 

drives providers to the mainland United States. 

          Despite those significant findings, the literature is strikingly lacking or nonexistent on the 

question of how these variables affect the residents of Puerto Rico. My contribution to the 

literature will be to examine the direct impact of Medicaid funding, poverty, and number of 

physicians on various health outcomes in Puerto Rico. This contribution is important on a few 

different levels. My research is the first to examine Medicaid funding in relation to Puerto Rico’s 

poor health status. More fundamentally, because existing Medicaid block grant systems are rare, 

my thesis is the first to examine such a system in relation to any population’s health status. This 

analysis is especially important at a time when some mainland states are considering moving 

their state Medicaid systems to a block grant structure, so it is important to examine the potential 

effects this will have on state residents and their health. Therefore, Puerto Rico can serve as an 

important indication of what how the lives of Medicaid recipients will be affected in exchange 

for some more administrative flexibility for the state 

In the next two sections, I will discuss the theoretical framework and empirical model 

that will guide my work.  
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III. THEORETICAL FRAMEWORK  

 The aim of this study is to examine the effects of Medicaid funding, poverty, and 

physician supply on the rates of chronic disease in Puerto Rico and the United States. In my 

model, I have five dependent variables of interest to represent health outcomes: rates of diabetes, 

hypertension, chronic obstructive pulmonary disorder, asthma, and self-reported health. My 

independent variables of interest are: total Medicaid funding, state poverty rates, and state 

physician supply. In addition, I include other independent variables that also affect health 

outcomes like education, race, Medicaid expansion status, and regular source of care. My model 

examines whether there is a relationship between each independent variable of interest with each 

health outcome. The model also examines whether there is a significant relationship between 

each independent variable and that interaction effect with each health outcome. My data include 

Puerto Rico, the states of the United States, and the District of Columbia, so that I first can 

examine the overall effects described previously and then I will speak to Puerto Rico 

specifically. My theoretical model is described below in Equation 2 where X are other 

independent variables, such as education and race, and μ is the error term. 

Equation 2 

Health Outcomes = f (Medicaid Funding, Poverty, Physicians, X, μ)                                 (2) 

 As previous research has shown, poverty and physician supply are highly correlated with 

health outcomes. Research also has shown that higher rates of poverty and fewer physicians are 

associated with higher rates of chronic disease and fewer preventative, diagnostics, and treatment 

services. Therefore, I expect to see a proportional correlation between poverty and health 

outcomes (as poverty decreases, prevalence of chronic diseases decreases), while physician 

supply and health outcomes should have an inverse correlation (as physician supply decreases, 

prevalence of chronic diseases increases).  
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IV. EMPIRICAL MODEL 

My study uses a fixed-effect regression model to examine the effects of Medicaid 

funding, poverty and physician supply on various health outcomes. Using a fixed-effect model 

allows me to control for any omitted variables that are constant over time not included in my 

regression that may be affecting both the dependent and independent variables. That is to say, it 

allows me to be surer that there isn’t something inherent about living in Puerto Rico or in various 

states that is causing different health outcomes. Fixed-effects models require panel data. My 

panel data are state-year with observations for each state and across multiple years. Variations in 

such variables such as poverty rates or Medicaid spending are necessary in order to analyze 

relationships within and between the states while controlling for many variables that might affect 

health outcomes. I expect to see minimal variation in my control variables, like race and 

educational attainment, as those tend to change more slowly in each state over time and therefore 

will not be used in the fixed-effect model. 

Equation 3 shows my regression equation, where i is each observation, s is the state, t is 

the time, and FE is the fixed effect: 

Equation 3 

ℎ"#$%ℎ	'(%)'*"+!"# = 	- + /$ ∗ 1"23)#324(52356!"# + /$ ∗ 7'8"9%:;#%"+!"# + /% ∗

7ℎ:+3)3#5<(==$:!"# +	Σ/! ∗ 4?! +	@! 	        (3) 

Once fixed effects are applied, a statistically significant relationship for any of the 

coefficients of the independent variables will reveal the way Medicaid funding, poverty rates, 

and physicians each directly impact health outcomes in both Puerto Rico and the United States.  

In the next section, I will describe the data that I am using, including the sources, 

measures, and data limitations.  



 18 

V. DATA  

 In this section, I discuss the data sources for my dependent and independent variables, as 

well as some data limitations. My dataset is comprised of state-level data as well as individual-

level data that were ultimately collapsed at the state level. I have 52 unique state observations, 

which include 50 states, the District of Columbia, and Puerto Rico. Various federal agencies, 

described below, collected data for each variable annually from 2008 to 2018. For the 

demographic control variables and poverty rates, I restricted my data to individuals ages 18 to 64 

years old in order to exclude Medicare-eligible adults who could have skewed the results towards 

higher costs or sicker individuals. For my health outcomes sample, I removed anyone who said 

they had Medicare for the years 2016 to 2018 (this question was not asked prior to 2016). It was 

not possible to restrict the age of my sample for Medicaid funding or physician shortage. I ended 

up with a panel data set of 572 unique observations that were used in the final analysis. Table 4 

displays descriptive statistics for each variable. 

Table 4. Descriptive Statistics 

Variable Observations Mean Std. Dev. Min Max 

Independent Variables 

Total_Funding 517* $9.02 billion $12.4 billion $451 million 
 

$90.6 billion 

Total_Federal  517* $5.57 billion $7.16 billion 
 

$239 million $56.7 billion 

Total_State 517* $3.46 billion $5.43 billion $181 million $40 billion 

perpov50 572 0.196 0.016 0.153 0.253 

HPSAPercent 572 0.147 0.171 0 0.817 
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Control Variables 

Variable Observations Mean Std. Dev. Min Max 

peruninsured 572 0.142 0.059 0.030 0.311 

totalrace 572 35115.94 39327.73 3148 22408 

perblack 572 0.089 0.095 0.001 0.433 

perhispanic 572 0.102 0.150 0.007 0.988 

pereduc_less
HS 
grad 

572 0.097 0.035 0.044 0.229 

Medicaid_Ex
pansion_Stat
us_plus1^ 

572 0.212 0.409 0 1  

personal_doc
tor_percent 

572 0.189 0.289 0 1  

Dependent Variables 

asthma_perc
ent_cleaned 

519 ** 0.149 0.255 0 1 

hypertension
_percent_cle
aned 

271 ** 0.327 0.335 0 1 

diabetes_per
cent_cleaned 

519 ** 0.092 0.202 0 0.999 

heart_diseas
e 
percent_clea
ned 

519 ** 0.040 0.129 0 0.999 

poorhealth_p
ercent_clean
ed 

519 ** 0.164 0.259 0 1 

*Medicaid funding information for the 50 continental states, the District of Columbia, and Puerto 
Rico was available for 2008 – 2017.  
^ This represents a variable that was coded as an indicator variable with 0 representing the 
negative and 1 representing the positive. 
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** Some state-year observations were suppressed as they represented unreliable data. More 
details are in the section below.  
*** A minimum of 0% and a maximum of 100% of respondents in a state in a specific year 
reporting having a health condition or personal doctor may be due to a sampling error. 
**** Dependent variables are reported as levels for the purposes of this table. They are 
transformed into logs for the regressions. 
 

A. Dependent Variables 

I obtained the data for all the health outcomes metrics from the Behavioral Risk Factor 

Surveillance System (BRFSS) survey, a telephone survey administered every year by the U.S. 

Centers for Disease Control and Prevention (CDC). The BRFSS data provide a large sample size 

with many historical years of data and are the only publicly accessible health outcomes survey 

data conducted in both Puerto Rico and the United States. It is a point-in-time survey conducted 

with randomly selected participants over the age of 17 contacted by landline telephones or 

cellular phones with a standardized questionnaire. Participants in Puerto Rico were surveyed in 

Spanish. I used data collected from 2008 to 2018 to match the years of available data for the 

independent variables (with the exception of data for hypertension, which were collected only in 

odd years, 2009 to 2017 every other year).   

 For each of the chronic diseases that are my dependent variables, Table 5 shows the 

variable name, the question as it appears on the questionnaire, the original coding of the 

responses, and the transformed coding of the responses to perform the regressions. Table 6 

provides descriptive statistics for the five variables for Puerto Rico and the United States 

averaged for 2008 to 2018. The United States is defined as all states plus the District of 

Columbia minus any territories so that Guam and Puerto Rico were not included in any 

calculations.  
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Because reporting not having a health condition could be due to an issue of access to care 

or lack of diagnosis, I included the variable personaldoctor as a control variable to identify a 

regular source of care. 

Because individuals on Medicare are usually older and therefore potentially sicker, utilize 

more services, and therefore are more expensive, I used the variable medicare in order to identify 

any individuals who answered the question, “Do you have Medicare?” Any individuals who said 

that they did have Medicare are removed from the analysis as to not skew the results.  This 

variable was included for 2016 through 2018, but was not available for years prior. In years 

prior, the question, “Do you have any kind of health care coverage, including health insurance, 

prepaid plans such as HMOs, or government plans such as Medicare, or Indian Health Service?” 

was the only question regarding Medicare. Therefore, it is not be possible for me to identify who 

had Medicare from 2008 to 2015.  

 To create each BRFSS variable for analysis, I turned all measures into indicator variables 

with 0 representing not having the health condition and 1 representing having the condition. For 

the variable poorhealth, the CDC describes a self-reported response of “fair” or “poor” as poor 

health while “excellent,” “very good,” and “good” are defined as good health.  

For all measures, I dropped a response of “don’t know,” “not sure,” or “refused”. These 

responses accounted for fewer than one percent on average of the responses for each health 

outcomes for every year, so dropping them is not likely to affect the final results. To collapse 

these individual records to the state level, I summed all responses for each variable for each year 

within a state. Then, I took the natural log of the sums to create the final variables seen in Table 

4 (asthma_log, hypertension_log, etc). This is because a linear (or close to linear) relationship 

between the variables is a normal assumption for an ordinary least squares (OLS) regression. 
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Figures 1 and 2 show the relationship between asthma and Medicaid funding when asthma is 

taken as a percentage and Medicaid funding is taken as a dollar amount (Figure 1) versus when 

asthma is taken as a log and Medicaid funding is taken as a log (Figure 2). Figure 2 indicates that 

treating both variables as logs more closely meets the normal assumptions of an OLS regression, 

so all health outcomes and total Medicaid funding were treated as logs. 

Table 5. Behavioral Risk Factor Surveillance System Survey Questions 

Variable Survey Question Original Coding Recoding 

heart_disease Has a doctor, nurse, or other 
health professional ever told 
you that you had angina or 
coronary heart disease? 

1 = Yes 
2 = No 
7 = Don’t Know/Not 
Sure 
9 = Refused 

0 = No 
1 = Yes 
 
 

diabetes Has a doctor, nurse, or other 
health professional ever told 
you that you have diabetes? 

1 = Yes 
2 = Yes, but female 
and told during 
pregnancy 
3 = No 
4 = No but is pre-
diabetic or has 
borderline diabetes 
7 = Don’t Know/Not 
Sure 
9 = Refused 

0 = No 
1 = Yes 
 
Pre-diabetic/ 
Borderline diabetic 
was dropped 
 
Diabetic while 
pregnant was dropped 

hypertension Have you ever been told by 
a doctor, nurse, or other 
health professional that you 
have high blood pressure? 

1 = Yes 
2 = Yes, but female 
and told during 
pregnancy 
3 = No 
4 = No but is pre-
hypertensive 
7 = Don’t Know/Not 
Sure 
9 = Refused 

0 = No 
1 = Yes 
 
Pre-hypertensive was 
dropped 
 
Hypertension while 
pregnant was dropped 

asthma Has a doctor, nurse, or other 
health professional ever told 
you that you had asthma? 

1 = Yes 
2 = No 
7 = Don’t Know/Not 

0 = No 
1 = Yes 
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Variable Survey Question Original Coding Recoding 

Sure 
9 = Refused 

 

poorhealth Would you say your health 
is….? 

1 = Excellent 
2 = Very good 
3 = Good 
4 = Fair 
5 = Poor 
7 = Don’t Know/Not 
Sure 
9 = Refused 

0 = Good 
1 = Poor 
 
 

personaldoctor Do you have one person you 
think of as your personal 
doctor or health care 
provider? 

1 = Yes, only one 
2 = More than one 
3 = No 
7 = Don’t Know/Not 
Sure 
9 = Refused 

0 = Yes (one or more) 
1= No  

 
Table 6. Health Outcome Descriptive Statistics for Puerto Rico and United States, 
Averaged from 2008 - 2018 

Variable PR Rate US Rate  

asthma_percent_cleaned 12.5% 14.9% 

hypertension_percent_cleaned 49.8% 32.3% 

diabetes_percent_cleaned 8.79% 9.2% 

heart_disease percent_cleaned 4.25% 3.95% 

poorhealth_percent_cleaned 21.5% 16.3% 
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Figure 1. Relationship between Medicaid Funding and Asthma (Level-Level) 

 

 

Figure 2. Relationship between Medicaid Funding and Asthma (Log-Log) 
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B. Independent Variables 

i. Medicaid Spending 

I obtained Federal funding for all states and Puerto Rico from quarterly financial reports 

maintained by Centers for Medicare and Medicaid Services (CMS) known as CMS-64 financial 

management reports. Actual expenditures are used for analysis for FY 2008 – 2018. For each 

year for each state (except Puerto Rico), I summed the net expenditures for Medical Assistance 

Program (MAP) and the net expenditures for administrative costs (ADM) to calculate the total 

Medicaid funding for that state and year (known as Total_Funding), the amount paid by the 

federal government (Total_Federal), and the amount paid by the state government (Total_State).  

I took the log of total Medicaid funding and used that variable for the regressions for reasons 

described above.  Figure 3 shows Puerto Rico’s Medicaid spending from 2008 to 2017.  

 

Figure 3. Puerto Rico Medicaid Spending, 2008 – 2018 
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ii. Poverty  

I obtained my poverty measure data from the United States Census Bureau’s American 

Community Survey’s (ACS) integrated public use microdata series (IPUMS). The American 

Community Survey is conducted every year to collect demographic, economic, social, and 

housing data with a representative sample of about 3.5 million people in the US and about 

36,000 in Puerto Rico. The Puerto Rico portion of the ACS is known as the Puerto Rico 

Community Survey (PRCS) and is customized for Puerto Rico. The ACS report these data at the 

state level. The IPUMS dataset utilizes a 1-in-100 random sample of the ACS to report 

individual responses.  

For the poverty variable, I used the federal definition of “deep poverty” – the percentage 

of individuals between the ages of 18 – 64 years old below 50 percent of the poverty threshold – 

as the measure of poverty. Figure 4 displays the percentage of adults with incomes below 50 

percent of the poverty threshold in Puerto Rico and in 50 states plus the District of Columbia, 

which I call the United States for the purposes of this diagram. 

In order to collapse from the individual-level to the state-level, I created an indicator 

variable with 0 representing that the individual was not below 50 percent of the poverty 

threshold and 1 representing that they were below 50 percent of the poverty threshold and sum 

up this binary variable within states. I divided the sum of the responses by the total sample of 

that year in order to create a percentage. 
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Figure 4. Percentage of Adults Below 50% of the Poverty Threshold, 2008 - 2018 

iii. Supply of Doctors  

I obtained data on the supply of physicians from the Health Professional Shortage Area 

(HPSA) data from the Health Resources and Services Administration (HRSA). These data 

provide information on which counties (or county equivalent for Puerto Rico) were designated as 

a health professional shortage area in which there were not enough primary care providers, as 

well as other factors. A geographic area is designated as a physician shortage area based on its 

population-to-provider ratio, percent of population below 100 percent federal poverty level 

(FPL), and travel time to the nearest source of care (“Health Professional Shortage Areas 

(HPSAs)”, 2020).  

For each year and county, I created an indicator variable with 0 representing not being 

designated as a HPSA and 1 representing being designated a HPSA. For each year and state, I 

tallied the number of counties designated as HPSAs and divided by the number of counties to 
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calculate the percentage of counties designated HPSA (HPSAPercent). From 2008 to 2018, 40 

states plus Puerto Rico had at least one year in which they had counties designated as HPSAs, 

while 11 states did not. Figure 5 shows the percentage of counties designated as HPSAs in 

Puerto Rico versus the 39 mainland states that also had designations. The sharp drop in 2018 

may be artificial because that was a year in which counties had to reapply for a designation in the 

program’s five-year cycle. I performed sensitivity analysis to examine if the 2018 drop off has an 

effect on the regressions by dropping any 2018 data. This can be found in the result section. 

 

Figure 5. Percentage of Counties Designated as Health Professional Shortage Areas,  

2008 - 2018 

C. Control Variables 

My control variables are race, ethnicity, education, insurance status, regular source of 

care, and Medicaid expansion status. I picked these as the control variables because each is 

known to influence health outcomes as was discussed in the background portion of this paper. I 
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obtained the race, education, and insurance status information from United States Census 

Bureau’s ACS IPUMS data, regular source of care from the BRFSS, and Medicaid expansion 

status from the Centers for Medicare and Medicaid Services. 

I coded race and ethnicity as white non-Hispanic, black or African-American, American 

Indian or Alaskan Native, Asian, Hispanic or other-race. The “Asian” category is coded as 

Chinese, Japanese, “other Asian” and Pacific Islander. The “other-race” category is coded as 

other race, two or more races, or three or more races. The “Hispanic” category is coded as 

Mexican, Puerto Rican, Cuban, or “other.” After coding, I transformed each race category into 

an indicator variable with 0 representing not identifying as that race or ethnicity and 1 

representing identifying as that race or category. I summed all responses for each variable for 

each year across states. I divided the sum of the responses by the total sample of that year in 

order to create a percentage. Totalrace serves as a population control variable in order to mitigate 

for the fact that Medicaid spending increases with a larger population naturally.  

I coded education as no education, less than a high school degree, high school graduate, 

college experience, and more than college. College experience is coded as completing any years 

of college.  After coding, I transformed each education category into an indicator variable with 0 

representing less than that level of education and 1 representing that level of education. I 

summed all responses for each variable for each year within states. Clusters or stratification are 

not applied as they are not needed. I divided the sum of the responses by the total sample of that 

year in order to create a percentage. I used pereduc_lessHSgrad (those who have not completed 

high school or the equivalent) as the control variable for education.   

I coded the insurance status category as employer-sponsored insurance, direct purchase 

only of any insurance plan, Medicaid, other insurance, and uninsured. The “other insurance” 
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category includes TRICARE, VA health insurance, Medicaid, or two or more types of insurance. 

After coding, I transformed each insurance category into an indicator variable with 0 

representing not having that insurance type and 1 representing having that insurance type. I 

summed responses for each variable for each year across states. I divided the sum of the 

responses by the total sample of that year in order to create a percentage. 

I created the Medicaid expansion variable (Medicaid_Expansion_Status) for each year 

and state as an indicator variable with 0 representing not expanding Medicaid in that state and 1 

representing expanding Medicaid in that state. In order to account for implementation and time 

to see an effect of Medicaid expansion, I created a separate indicator variable called 

Medicaid_Expansion_Status_plus1 for which I added a year to the year adopted and coded a 0 

representing not expanding Medicaid and 1 representing implementing Medicaid expansion. 

D. Data Limitations 

There are limitations in the data. First, all of the BRFSS data are self-reported. While 

some say that self-reported data may be unreliable (Prince et al, 2008), there is research that 

supports that self-reported data can be reliable (Fossee & Haas, 2009; Valliant & Wolff, 2012). 

Additionally, the questions are phrased as “have you ever been told…” so it is not clear whether 

the respondent’s COPD, diabetes, or hypertension is controlled – a factor that influences health-

care utilization. 

Additionally, the question “do you have one person you think of as your personal doctor 

or health care provider?” does not necessarily translate to diagnosis or treatment of any health 

condition. This was the only source of care question available through BRFSS that hinted as 

having a regular source of care, but having a regular source of care and seeing your source of 

care are two different component of healthcare utilization.  
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I also learned that the CMS-64 data for Puerto Rico prior to 2008 were reliable but not 

necessarily accurate. Data received from the Administración de Seguros de Salud de Puerto Rico 

(ASES) for 2008 – 2017 do not match the CMS-64 data. It is unclear why and I did not receive 

an answer as to why. It could be that ASES updated their data more recently or that they used 

fiscal years instead of federal years to report their data. However, in order to have consistent 

methodology across all state Medicaid funding, I used CMS-64 forms. 

Another limitation is that it is not possible to restrict this sample by age, to exclude 

people old enough for Medicare for Medicaid funding and physician shortage. The Medicaid 

funding data from CMS and the physician shortage data do not include any information on the 

age. Therefore, Medicare eligible adults who may skew the results towards higher costs are 

included in the sample.  

In the next section, I will discuss the results of my regressions. 
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VI. RESULTS 

 Using the empirical model described in Section IV, I ran an ordinary least squares (OLS) 

regression and a fixed effects regression for each health outcome. The fixed effects regression 

adjusts for unobserved variables that were constant over time in how they affected each state and 

the health outcomes, ultimately controlling for any time invariant differences within a state. For 

the fixed effects models, I removed race as a control variable for two reasons. First, there was not 

enough variation within most states over time; and second, greater variation in a few states was 

skewing my results. I have, however, included in the appendix a fixed effect regression with race 

control variables for additional information. 

Each regression started with the dependent variable and three independent variables. 

Then, I added control variables one by one: first Medicaid expansion, then having or not having 

a regular source of care, and finally the rest of my demographic variables. After comparing 

Puerto Rico to all states and DC, I then restricted the comparison to five of states with poor 

health outcomes that are most similar to Puerto Rico’s. This subset allowed me to examine the 

effect of my independent variables on health outcomes in a sample of states for which conditions 

are relatively similar to those in Puerto Rico. Finally, I performed a sensitivity analysis to verify 

the robustness of my model.  

While the fixed effect model is the preferred regression model, since it adjusts for 

endogeneity, I performed OLS regressions in order to contrast the results. The results of the 

analysis in the OLS regressions did not confirm my hypothesis that more Medicaid funding is 

associated with better health outcomes, but the hypothesis was born out in my fixed effects 

regressions and when looking at the five states with health outcomes similar to those of Puerto 

Rico. My hypothesis that a smaller physician supply would be associated with worse health 
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outcomes was not consistent for my OLS results but proved to be significant in my fixed effect 

regressions. Finally, my hypothesis that more poverty was associated with worse health was not 

significant in my fixed effect regressions.  

          I now will explain in greater detail each part of my analysis. 

 A. Main OLS Results  

 First, I performed simple OLS regressions of my three independent variables on my 

dependent health outcomes. By doing so, I supported my theory that OLS regressions are not the 

best model for this analysis because it produced incongruous results. However, I feel that it is 

important to report these results and explain my line of thinking. 

 My simple regression used Medicaid funding (the log of total amount), deep poverty 

(percent of individuals in a state below 50% of the poverty threshold) and physician shortage 

(percent of counties in a state that have been designated as physician shortage areas) on the 

various health outcomes (the log of asthma, hypertension, heart disease, diabetes, and self-

reported health). Table 7 presents the results for the simple OLS regression for asthma. The rest 

of the tables can be found in the appendix. The model was robust in that all levels of the 

regression were jointly significant (highly statistically significant F-statistics), and had highly 

significant p-values and reasonable R-squared values.  

  For all health conditions, total (that is, state and federal combined) Medicaid funding was 

highly statistically significant (p < 0.001). A one percent increase in Medicaid funding was 

associated with an increase in the prevalence of the health condition of about 0.50 – 0.75%, 

when controlling for poverty, physician supply, Medicaid expansion and source of care. These 

results seem to indicate an incongruous, endogenous relationship as Medicaid funding is 

associated with a worsening of health outcomes. However, the relationship between Medicaid 
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funding and health outcomes was no longer significant for any dependent variable when all 

demographic control variables, such as race, education, and insurance status, were introduced. It 

therefore appears that for OLS regressions, Medicaid funding, when adjusted for other relevant 

factors, is not a significant predictor of health outcomes. 

Poverty also had an unexpected and potentially endogenous relationship for some of the 

health outcomes, but not all. This relationship was significant for hypertension and diabetes. A 

one percentage point increase in the share of state residents who identified as being in deep 

poverty was associated with an almost 100% decrease in the rate of hypertension in a state when 

controlling for physician supply, Medicaid funding, Medicaid expansion and source of care (p 

<0.001). Similarly, a one percentage point increase in the share of state residents in deep poverty 

was associated with an almost 100% decrease in the rate of heart disease and diabetes in a state 

when controlling for demographic variables (p <0.05 and p <0.10, respectively). This 

counterintuitive result indicates to me that the OLS regressions likely suffer from endogeneity 

and possibly omitted variable bias such that there are fixed omitted variables that are correlated 

both with health outcomes and with poverty. 

Physician supply had an unexpected relationship as well. For all health outcomes except 

hypertension, a one percentage point increase in the percentage of counties that were designated 

as physician shortage areas was associated with a decrease of about 75% - 85% in the rates of 

asthma, diabetes, heart disease and good self-reported health when also controlling for Medicaid 

funding, Medicaid expansion and source of care (p <0.001).9 When all control variables were 

introduced a one percentage point decrease in the percentage physician shortage areas was 

 
9 Note: For all log-level analysis, the percent change in health outcomes was calculated using the equation 

 [exp(B) – 1]*100. 
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associated with around 75% - 85% increase in the rates of those health poor health, heart disease, 

and hypertension (p < 0.05 and p<0.10).   

Because of the high magnitude of the variables, these results are likely implausible and 

indicate the presence of multiple endogenous relationships and/or omitted variables. Therefore, a 

fixed effect model is more appropriate. The fixed effects model will deal both with potential 

omitted variable bias and with endogeneity, one or both of which is/are likely driving these 

implausible results.   
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Table 7. OLS Total Medicaid Funding for Asthma 

 
Simple 

Regression 
Medicaid 
Expansion 

Medicaid 
Expansion + 

Source of Care 
Control 

Variables 
VARIABLES asthma_log asthma_log asthma_log asthma_log 

     
Total_Funding_log 0.560*** 0.736*** 0.737*** 0.313 

 (0.113) (0.109) (0.108) (0.227) 
HPSAPercent -1.743** -1.963*** -1.975*** -1.835*** 

 (0.729) (0.672) (0.674) (0.698) 
perpov50 -1.682 -0.852 -0.845 -4.882 

 (3.829) (3.569) (3.577) (6.314) 
pereduc_lessHSgrad    12.671*** 

    (4.656) 
peruninsured    -2.612 

    (2.848) 
totalrace    0.000 

    (0.000) 
perblack    -0.002 

    (1.319) 
perhispanic    -1.217 

    (1.358) 
Medicaid_Expansion_Status_plus1  -2.727*** -2.722*** -2.504*** 

  (0.375) (0.376) (0.417) 
personal_doctor_percent   -0.195 -0.231 

   (0.665) (0.667) 
Constant -3.240 -6.782*** -6.777*** 1.901 

 (2.497) (2.406) (2.402) (4.791) 
     

Observations 451 451 451 451 
R-squared 0.059 0.190 0.191 0.206 
F-Statistic 9.14 *** 21.90 *** 18.10 *** 10.09 *** 
Robust standard errors in 
parentheses     
*** p<0.01, ** p<0.05, * p<0.1     

 

B. Main Fixed Effects Results  

 Given OLS regressions are not the best model, a fixed effect model could improve the 

results. The fixed effect regression indicates that relationships between poverty and health 

outcomes and physician supply and health outcomes were largely not significant. However, there 
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was a significant relationship between Medicaid funding and health outcomes and in the 

expected direction. The model was also robust with highly statistically significant results (almost 

all F-statistics had p <0.001) and reasonable R-squared values.  

When controlling for poverty, physician supply, Medicaid expansion, and source of care, 

a one percent increase in total Medicaid funding for a state was associated, on average, with a 

4.0% - 6.75% decrease in the rates of all health conditions (p <0.001). This is a much bigger 

magnitude than in the OLS regressions. This relationship between funding and health outcomes 

remained significant for asthma, hypertension, and heart disease when controlling for other 

demographic variables with a one percent increase in total Medicaid funding being associated 

with a 3.0 – 6.0% decrease in the rate of those conditions (p <0.001).   

The relationship between physician supply and health outcomes was not significant for 

any health condition. Poverty had a significant relationship with hypertension; a one percentage 

point increase in the rate of deep poverty was associated with an almost 100% increase in the 

rate of hypertension (p <0.001) when controlling for all variables. The implausible magnitude of 

the results is likely due to a lack of variation within the states that remained. However, these 

results still may indicate that increases in poverty are, not surprisingly, bad for health outcomes.  
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Table 8. Main Fixed Effects Model for Asthma 

 
Simple 

Regression 
Medicaid 
Expansion 

Medicaid 
Expansion + 

Source of Care 
Control 

Variables 
VARIABLES asthma_log asthma_log asthma_log asthma_log 

     
Total_Funding_log -5.898*** -4.220*** -4.280*** -2.996** 

 (0.856) (1.146) (1.155) (1.446) 
HPSAPercent 0.133 -0.406 -0.446 -0.219 

 (1.018) (0.988) (0.982) (0.976) 
perpov50 11.253 4.947 5.941 -1.045 

 (11.160) (11.551) (11.578) (14.625) 
pereduc_lessHSgrad    1.783 

    (16.405) 
peruninsured    9.434 

    (7.488) 
totalrace    -0.000 

    (0.000) 
Medicaid_Expansion_Status_plus1  -1.036 -1.011 -0.794 

  (0.633) (0.642) (0.645) 
personal_doctor_percent   -0.402 -0.428 

   (0.694) (0.683) 
Constant 139.457*** 102.804*** 104.126*** 76.875** 

 (18.403) (24.800) (25.010) (31.927) 
     

Observations 451 451 451 451 
R-squared 0.189 0.198 0.199 0.206 
F-Statistic 29.46 *** 23.50 *** 18.88 *** 13.10 *** 
Robust standard errors in 
parentheses     
*** p<0.01, ** p<0.05, * p<0.1     

 

C. Fixed Effects Results for the Limited Sample  

 Given that the residents of some states are healthier than others, I performed a subset of 

regressions on five states for which health outcomes are most comparable to those in Puerto 

Rico. Table 9 shows Puerto Rico’s rates of the five health outcomes compared to the five most 

similar states. Because Puerto Rico’s health outcomes are so poor, the most comparable states 

are all at the bottom of the state rankings. If a state appeared at least three times in that list, I 
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included it in the regressions. Ultimately, I selected Alabama, Kentucky, Mississippi, and West 

Virginia along with Puerto Rico for this additional analysis.  

Table 9. Health Outcome Descriptive Statistics for States Comparable to Puerto Rico, 2018 
  

Comparable States 

Variable PR 
Rate 

US 
Rate 

State #1 
Rates 

State #2 
Rates 

State #3 
Rates 

State #4 
Rates 

State #5 
Rates 

asthma 18.87% 6.05% 17.87%  
(OR)  

16.78% 
(RI) 

15.97% 
(DC) 

15.95% 
(HI) 

15.79% 
(VT) 

heart_disease 8.04% 5.99% 8.43% 
(KY) 

8.32% 
(OK) 

7.90% 
(AL) 

7.38% 
(ME) 

7.30% 
(FL) 

diabetes 17.83% 13.83% 19.19% 
(MS) 

19.01% 
(AL) 

18.86% 
(KY) 

17.13% 
(IN) 

16.76% 
(TN) 

hypertension* 50.62% 40.28% 51.64% 
(MS) 

50.86% 
(AL) 

50.6% 
(WV) 

49.79 
(SC) 

48.76% 
(KY) 

poorhealth 37.16% 19.01% 29.35% 
(AR) 

27.71% 
(WV) 

27.2% 
(MS) 

26.49% 
(KY) 

24.88% 
(AL) 

*Hypertension was analyzed for 2017 since hypertension is only reported on the odd years.  

For this limited sample, the fixed effects model showed a negative relationship between 

Medicaid funding and health outcomes. When controlling for poverty, physician supply, 

Medicaid expansion status, and having a source of care, a one percent increase in Medicaid 

funding was associated with a 7.0 – 11.4% decrease in the rates of heart disease, hypertension, 

and self-reported poor health (p<0.10 and p <0.05, depending on the health condition). When I 

added demographic controls, a one percent increase in Medicaid funding was associated with a 

4.3- 5.4% decrease in the rates of diabetes and hypertension (p <0.05).  

Poverty and physician supply did not have a significant relationship with health 

conditions, but there was a significant positive relationship only between poverty and the rates of 

hypertension. A one percentage point increase in the rate of individuals in deep poverty is 
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associated with a 100% increase in the rate of hypertension when controlling for different 

demographic characteristics (p<0.05). This means that more people in deep poverty is associated 

with an increased rate of hypertension in a state. The large size of the coefficient, and the 

indicated size of the relationship is likely due to the fact that there was not enough variation in 

rates of poverty within the five states selected for those years. The same reasoning is likely true 

for the relationship between the large and positive relationship between physician shortage and 

health outcomes. Again, while the magnitude of these coefficients is possibly implausible, the 

direction of the relationship I believe is likely accurate. 
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Table 10. Fixed Effect Limited Sample Total Funding for Asthma 

 
Simple 

Regression 
Medicaid 
Expansion 

Medicaid 
Expansion + 

Source of Care 
Control 

Variables 
VARIABLES asthma_log asthma_log asthma_log asthma_log 

     
Total_Funding_log -4.744 -7.505 -6.615 -3.770 

 (5.632) (4.631) (4.891) (5.186) 
HPSAPercent 6.168 8.877 7.316 8.572 

 (9.773) (9.297) (9.281) (9.368) 
perpov50 -9.347 -3.742 -7.897 -12.069 

 (23.189) (20.914) (21.294) (20.107) 
pereduc_lessHSgrad    46.946 

    (70.492) 
peruninsured    -4.825 

    (5.133) 
totalrace    0.000 

    (0.001) 
Medicaid_Expansion_Status_plus1  2.454 2.537* 1.981 

  (1.209) (1.187) (1.192) 
personal_doctor_percent   4.652* 4.183** 

   (1.796) (1.414) 
Constant 113.903 173.286 153.748 83.370 

 (119.503) (98.635) (104.501) (114.689) 
     

Observations 44 44 44 44 
R-squared 0.108 0.169 0.251 0.270 
F-Statistic 4.21 * 11.16 ** - - 
Robust standard errors in 
parentheses     
*** p<0.01, ** p<0.05, * p<0.1     

 

 D. Sensitivity Analysis   

 I performed a number of sensitivity tests to confirm that my results were not biased. First, 

there was a stark drop of Health Professional Shortage Areas (HPSA) in 2018, which may be 

artificial because of the requirement for areas to reapply for that designation, and not all of them 

did. To test that this drop was not affecting my results, I omitted that year from my sample. I ran 

a fixed effects regression with hypertension and the analysis can be found in the Appendix as 
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Table 11. Columns 1 through 4 show the original regression and 5 through 8 show the regression 

with only physician shortage data for 2008 – 2017. There was no noticeable difference in my 

results.   

 Additionally, I removed any states that reported never having any counties that were 

designated as physician shortage areas. I did this because I wanted to make sure that states that 

never reported physician shortage areas were not impacting my results by skewing my data to 

make it appear that physician shortage was not as impactful as I had anticipated. This left 39 

states that reported some physician shortages at some times. I performed this regression on heart 

disease as my variable of interest (so that I wasn’t retesting every single health outcome) and a 

fixed effect regression showed there wasn’t a significant effect on any of the coefficients. Results 

can be seen in the appendix as Table 12.  

 I performed a sensitivity analysis on different levels of poverty. I wanted to make sure 

that I had picked the correct level of poverty (i.e., that deep poverty was an appropriate measure 

of poverty). I ran a fixed effect regression using 100% below the poverty threshold and did not 

see any significant change in my results (Table 13 in the appendix).  

 Finally, I performed an analysis of the effects of the implementation of the Affordable 

Care Act (ACA) on health outcomes. I was interested in seeing whether a policy that provided 

additional funding, especially to Puerto Rico, may impact health outcomes. Because of my years 

of data, I was able to examine the policy implications of the ACA because the central portion of 

the law took effect partway through the time span of my data. Significant portions of the ACA 

were implemented in 2014, including the ability of states to expand Medicaid. Because of this, I 

divided my time periods into two, classifying 2008 through 2013 as pre-ACA and 2014 – 2018 

were post-ACA. There would be more Medicaid funding after 2014 as some, but not all, state 
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chose to expand Medicaid, receiving a very high federal match for its new enrollees. To 

understand whether there was any impact on rates of diabetes, hypertension and heart disease, I 

ran a fixed effect regression dividing the years before and after the implementation of the ACA 

and so see the difference in the Medicaid funding coefficients before and after. I chose to 

examine this effect in the rates of diabetes, hypertension and heart disease. Before the ACA, 

there was no significant relationship between total funding and diabetes. There was a significant 

relationship between heart disease and total funding, but when demographic control variables 

were introduced the relationship was no longer significant. After the ACA, the relationship 

between total funding (which was now included enhanced matching for Medicaid expansion 

states and extra funding for Puerto Rico) and heart disease was significant; a one percent 

increase in Medicaid funding was associated with a 6.0% decrease in the rates of diabetes (p < 

0.10)., Unlike for the other health conditions in my analysis, having a source of care made a 

difference for the rates heart disease was significant before and after the implementation of the 

ACA. Prior to the ACA, not having a personal source of care was associated with an increase in 

rate of heart disease. After the ACA, having a place to get care was associated with a decrease in 

the rate of heart disease. This may be true for two reasons: 1) individuals may have had someone 

they considered as their personal care provider but potentially did not visit them for diagnoses or 

treatment because of costs or other barriers to access or 2) once insured, they become sick and 

then seek a professional’s help. 

 However, hypertension did not show significant rate changes after the ACA. Still, this 

condition also illustrates the relationship between personal care providers and rate of 

hypertension – prior to the ACA, having a personal care provider was associated with an 

increase in rate of hypertension but after the ACA having a personal care provider was 
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associated with a decrease in the rate of hypertension. Again, this may be due to the ACA 

decreasing barriers to access of care. These results can be seen in Table 14 in the appendix. 

E. Discussion 

Taking the OLS regressions together, they may indicate that there are endogenous 

relationships that exist due some unobservable variable or variables for which I am not able to 

control unless I utilize a fixed effect regression. While some lack of variation exists in some of 

my demographic control variables, fixed effects regressions allow me to understand the true 

relationship between Medicaid funding, poverty, and physician supply. However, it is important 

to discuss why these endogenous relationships may exist in the OLS regressions. 

The association between increased Medicaid funding and the increased prevalence of a 

health condition could be due to an endogenous or reverse relationship effect – that is an increase 

in asthma, hypertension, or other health conditions leads to more health service utilization which 

in turn leads to increased Medicaid spending. Poorer states that would be more likely to have 

worse health outcomes and therefore are more likely to need medical services also receive higher 

federal matching rates and have a higher share of federal spending. This is why it may seem as 

though Medicaid funding is potentially leading to worse health outcomes when the relationship 

is reversed.  

The relationship between an increase in the rate of physician shortage areas and the 

decrease in health conditions may be explained by the fact that areas and facilities that are 

designated as health professional shortage areas can received grant money for different training 

programs including grants to improve care coordination in primary care office (HPSA Acumen, 

2019). This additional funding may be able to help with improving health outcomes which in 
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turns makes it seem as though higher rates of physician shortage are associated with better health 

outcomes.  

Finally, the connection between higher rates of a state’s poverty and better health 

outcomes could be due to a lack of diagnosis. While individuals may have someone they 

consider their source of care, they may not be visiting their source of care to get diagnosed 

(potentially due to monetary restrictions) for these conditions and therefore at these poverty 

rates, there is a lack of individuals who report having asthma, diabetes, and other health 

conditions. Therefore, it is not because of better health outcomes but a lack of knowing your 

health status. For all of these reasons, it is reasonable to expect that the OLS regressions suffer 

from omitted variable bias and/or endogeneity, and therefore the Fixed Effects regressions are 

preferred. 
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VII. CONCLUSION AND POLICY RECOMMENDATIONS 

 Little previous research has been conducted on the impact that Medicaid funding has on 

various health outcomes, and while other research has examined the impact of poverty and 

physician supply on health outcomes, those relationships have not been examined for Puerto 

Rico. In this study, I examined whether these independent variables do, in fact, have an 

association with the prevalence of asthma, hypertension, heart disease, diabetes, and self-

reported health in the 50 states in the U.S. plus D.C. and Puerto Rico.  

 My results indicate that, when controlling for other variables, an increase in total 

Medicaid funding for a state is associated with a significant decrease in the prevalence of these 

health conditions. The relationship between physician supply and health outcomes was not 

significant for any health condition. However, when the sample was limited from all states (plus 

D.C. and Puerto Rico) to just four states that had similar health outcomes to Puerto Rico (for a 

five-state sample), an increase in total Medicaid funding was associated with a larger decrease in 

the prevalence of the health conditions compared to the 52-state sample. The relationship 

between poverty and health outcomes and physician supply and health outcomes was significant 

for some conditions for the five states. While the magnitude of these coefficients was 

implausible, the positive the direction of the relationship is likely accurate. 

 A. Medicaid Funding 

 My results suggest that increasing Puerto Rico’s total Medicaid funding would be 

associated with a reduction in the island’s high rates of asthma, hypertension, diabetes, and heart 

disease, as well as relatively poor self-reported health. When controlling for all aspects -- 

poverty, physician shortage, source of care, and demographic information -- each one percent 

increase in total Medicaid funding was associated with a 3.0 – 6.0% decrease in the rate of 
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asthma, hypertension, and heart disease (varying based on the condition). For Puerto Rico, a one 

percent increase in Medicaid funding is about $25 million (based on the total funding reported to 

CMS in 2017). That $25 million has an even greater impact when I examined states that has 

similarly high rates of these health conditions. The one percent increase in total Medicaid 

funding in those cases was associated with a 4.3 – 5.4% decrease in the rates of diabetes and 

hypertension, respectively. 

If policymakers wanted to increase Puerto Rico’s Medicaid funding as a likely means to 

improve the population’s health, there are three potential ways of doing so. One would be for 

Congress to increase the territory’s federal funding allocation, as it demonstrated a willingness to 

do for in 2014 to 2019 and again in 2019, when Congress agreed to a two-year reauthorization of 

this somewhat heightened funding, and it could do so on an ongoing basis. My results suggest 

the elevated funding in recent years has been worthwhile. I found that before the ACA (prior to 

2014), the relationship between total funding and health outcomes was not significant. However, 

after the ACA, the relationship between total funding and heart disease was significant and 

showed that an increase in Medicaid funding was associated with a where a one percent decrease 

in heart disease. This shows that the extra funding can, in fact, have a positive effect on 

decreasing health conditions.  

A second option would be for the federal government to increase the amount of the block 

grant. The section 1108 cap, which sets the ceiling for the annual federal allotment to Puerto 

Rico, has increased by about $70 million over eight recent years – from $291 million in 2011 to 

$360 million in 2018, according to the latest data (Buderi, 2018). Puerto Rico’s political leaders 

have warned for many years that the block grant structure has been stifling. For example, in a 

2005 letter to Congress, the then-Governor of Puerto Rico, Anibal Acevodo-Villa, wrote that “if 
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the Puerto Rico Medicaid cap enacted at $20 million in 1968 would have grown at the same rate 

the Medicaid program has grown, the cap today would be about $1.7 billion instead of the  $219 

million” (Acevedo-Villa, 2005). He noted that from 1998 to 2003, federal Medicaid funding for 

the increased nationally by an average of about 65 percent while federal Medicaid support for 

Puerto Rico increase by about 30 percent. 

 A third and more fundamental way to increase funding for Puerto Rico would be to 

abolish the block grant system it and the other territories and switch to the uncapped federal 

matching (FMAP) system in use for states. As noted earlier, if Puerto Rico had the same 

formula, its FMAP rate would the maximum of 83 percent of its Medicaid funding coming from 

the federal government, compared to the 55 percent right now (though it is effectively closer to 

20 percent given how much more the Puerto Rican government spends on top of the block grant) 

(U.S. Government Accountability Office, 2014). Given that my findings suggest that a one 

percent increase of $25 million in funding could have an impact on the health of Puerto Rico’s 

population, an altered funding system that brought substantially more federal Medicaid funding 

to the territory could be predicted to have a notable effect to lower its high rates of poor health 

outcomes in Puerto Rico.   

 B. Physician Supply 

 The results of my regression show that an increase in physician shortage areas is 

associated with a greater incidence of chronic health conditions. This is especially a problem in 

Puerto Rico, which has high rates of physician shortage areas (see Figure 5) and is also losing an 

estimated one physician per day (O’Drobinak et al., 2016). 

 To increase Puerto Rico’s supply of physicians, one option would be to provide federal 

aid to augment their pay. First, physicians in Puerto Rico are paid significantly less than 
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physicians in the rest of the U.S.: $86,970 compared to $211,870 for a mainland US physician, a 

difference of almost 60 percent (“Occupational Employment Statistics,” 2018). The federal 

government can help the Puerto Rican government to subsidize payments for physicians through 

a mechanism like higher Medicaid managed care payment rates or by providing more to help 

retain providers on the island. Increasing managed care payment rates would be especially 

helpful because these rates are lower in Puerto Rico when compared to the United States, and 

trickle down to physicians who can receive as little as $10 per visit for patients in the managed 

care plans (Solomon, 2019). Increased Medicaid funding either by increasing the section 1108 

cap or using an uncapped funding system would help increase these payment rates and retain 

providers. 

Finally, the current law in Puerto Rico does not authorize physician assistance to work 

outside of the federal government (“Puerto Rico: The Last Frontier for PA licensure,” 2017). 

Puerto Rico is the only U.S. jurisdiction that does not offer physician assistant licensures (Ibid).  

Cawley has shown that physician assistants can be effective in diagnosing and helping treat 

diseases such as asthma, heart disease, hypertension, and diabetes (Cawley, 2012). Therefore, 

either increasing physician pay or widening the range of practitioners in Puerto Rico could be 

expected to improve Puerto Rican residents’ well-being. 

 C. Better Data 

 I find a pressing need exists for more and better data on Puerto Rico. Medical 

expenditures, utilization, and health status is monitored nationally by various organization. 

However, the Behavior Risk Factors Surveillance Survey (BRFSS) is the only publicly available 

data set that includes health outcomes in Puerto Rico. As mentioned in the data section, even in 

this widely used and generally reliable survey, there may be sampling errors throughout the 
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whole sample. For example, 0% or 100% of individuals in the sample in a state reporting having 

or not having a condition. Therefore, more reliable data sources such as insurance claims records 

should be used and made publicly available.  

 More and better data on health care providers also would be useful. Organizations such as 

the Association of American Medical Colleges (AAMC) do provide data on active physicians 

per 100,000 and active patient care providers per 100,000, however, the AAMC does not show 

how many providers are arranged geographically within a state or territory – information needed 

to determine whether providers are clustered, say, in urban areas and scarce in, say, rural ones. 

Meanwhile, HHS’s Health Resources and Services Administration, which is responsible for 

Health Professional Shortage Area designations only reports on areas if they apply to be 

designated as an HPSA. Information gaps exist, then, for areas that do not apply. 

 Even with data limitations, this thesis contributes to the understanding about what factors 

can potentially impact health outcomes, especially in Puerto Rico. Increased Medicaid funding is 

associated with a decrease in the prevalence of health outcomes and therefore, should be 

considered as a strong policy option for improving the well-being of the residents of Puerto Rico.   
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APPENDIX: ADDITIONAL TABLES 
Table 11. Health Professional Shortage Area Sensitivity Analysis: Removing 2018 Data 
 With 2018 Data  Without 2018 Data 

 

Simple 
Regressi

on 

Medicai
d 

Expansi
on 

Medicai
d 

Expansi
on + 

Source 
of Care 

Control 
Variable

s  

Simple 
Regressi

on 

Medicai
d 

Expansi
on 

Medicai
d 

Expansi
on + 

Source 
of Care 

Control 
Variable

s 

VARIABLES 

hyperte
nsion_lo

g 

hyperte
nsion_lo

g 

hyperte
nsion_lo

g 

hyperte
nsion_lo

g  

hyperte
nsion_lo

g 
hyperten
sion_log 

hyperte
nsion_lo

g 

hyperte
nsion_lo

g 
          

Total_Funding_l
og 

-6.349 
*** 

-6.460 
*** 

-6.764 
*** 

-5.486 
***  

-6.349 
*** 

-6.460 
*** 

-6.764 
*** 

-5.486 
*** 

 (1.326) (1.597) (1.610) (1.998)  (1.326) (1.597) (1.610) (1.998) 
HPSAPercent -1.277 -1.240 -1.166 -0.482      

 (1.401) (1.270) (1.190) (1.031)      

perpov50 
32.477 

*** 
32.822 

*** 
37.278 

*** 
39.821 

***  
32.477 

*** 
32.822 

*** 
37.278 

*** 
39.821 

*** 
 (9.294) (9.139) (9.512) (12.410)  (9.294) (9.139) (9.512) (12.410) 

pereduc_lessHSg
rad    16.680     16.680 

    (26.928)     (26.928) 
peruninsured    0.714     0.714 

    (9.364)     (9.364) 
totalrace    0.000     0.000 

    (0.000)     (0.000) 
perblack    -10.298     -10.298 

    (15.073)     (15.073) 

perhispanic    
-

75.713*     
-

75.713* 
    (43.631)     (43.631) 

Medicaid_Expan
sion_Status_plus
1  0.066 0.150 0.465   0.066 0.150 0.465 

  (0.802) (0.747) (0.782)   (0.802) (0.747) (0.782) 
personal_doctor_
percent   -1.737 -1.766*    -1.737 -1.766* 

   (1.041) (0.992)    (1.041) (0.992) 
HPSAPercent_m
inus2018      -1.277 -1.240 -1.166 -0.482 

      (1.401) (1.270) (1.190) (1.031) 

Constant 
148.999

*** 
151.430

*** 
158.049

*** 
130.795

***  
148.999

*** 
151.430

*** 
158.049

*** 
130.795

*** 
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 (28.928) (35.002) (35.239) (44.075)  (28.928) (35.002) (35.239) (44.075) 
          

Observations 212 212 212 212  212 212 212 212 
R-squared 0.231 0.231 0.253 0.277  0.231 0.231 0.253 0.277 

F-Statistic 
12.07 
*** 

8.98 
*** 

7.97 
*** 

5.67 
***  

12.07 
*** 

8.98 
 *** 

7.97 
*** 

5.67 
*** 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1  
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Table 12. Health Professional Shortage Area Sensitivity Analysis: Removing States that 
Had No Health Professional Shortage Area Designations 

 All 52 "States"  39 "States" 

 

Simple 
Regressi

on 

Medicai
d 

Expansi
on 

Medicai
d 

Expansi
on + 

Source 
of Care 

Control 
Variable

s  

Simple 
Regressi

on 

Medicai
d 

Expansi
on 

Medicai
d 

Expansi
on + 

Source 
of Care 

Control 
Variable

s 

VARIABLES 

heart_di
sease_lo

g 

heart_di
sease_lo

g 

heart_di
sease_lo

g 

heart_di
sease_lo

g  

heart_di
sease_lo

g 
heart_dis
ease_log 

heart_di
sease_lo

g 

heart_di
sease_lo

g 
          

Total_Funding_l
og 

-5.587 
*** 

-5.060 
*** 

-4.863 
*** 

-3.106 
*  

-4.971 
*** 

-5.880 
*** 

-5.880 
*** 

-3.702 
** 

 (1.175) (1.358) (1.360) (1.551)  (1.428) (1.517) (1.483) (1.665) 
HSPAPercent 0.154 -0.019 -0.120 0.738      

 (1.426) (1.487) (1.515) (1.371)      
perpov50 7.055 5.068 3.943 -1.948  3.409 6.912 6.912 2.668 

 (9.170) (8.824) (9.038) (12.662)  (9.007) (8.065) (8.448) (15.440) 
pereduc_lessHS
grad    24.485*     29.271 

    (14.292)     (20.141) 
peruninsured    5.752     4.727 

    (7.975)     (9.208) 
totalrace    0.000     -0.000 

    (0.000)     (0.000) 
perblack    -6.480     -12.251 

    (12.996)     (24.601) 
perhispanic    -25.816     -21.922 

    (29.358)     (43.103) 
Medicaid_Expan
sion_Status_plus
1  -0.344 -0.426 -0.215   0.650 0.650 0.579 

  (0.700) (0.685) (0.769)   (0.845) (0.792) (0.970) 
personal_doctor
_percent   0.592 0.539    -0.000 -0.044 

   (0.804) (0.803)    (0.846) (0.874) 
HPSAPercent_4
0states      -0.250 -0.011 -0.010 0.755 

      (1.624) (1.632) (1.616) (1.530) 

Constant 
131.568

*** 
120.070

*** 
115.700

*** 
75.913 

**  
118.196

*** 
138.021

*** 
138.021

*** 
91.560 

** 
 (25.563) (29.644) (29.669) (34.527)  (31.171) (33.256) (32.484) (37.969) 
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Observations 401 401 401 401  301 301 301 301 
R-squared 0.211 0.212 0.215 0.229  0.182 0.186 0.186 0.202 

F-Statistics 
16.19 
*** 

12.60 
*** 

10.18 
*** 

6.54 
***  

10.76 
*** 

8.29  
*** 

6.66 
*** 

5.50 
*** 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1  
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Table 13. Poverty Sensitivity Analysis: Fixed Effect Regression of Poverty Below 100% of 
the Poverty Threshold 

 
Simple 

Regression 
Medicaid 
Expansion 

Medicaid 
Expansion + 

Source of Care 
Control 

Variables 
VARIABLES asthma_log asthma_log asthma_log asthma_log 

     
Total_Funding_log -5.783*** -4.123*** -4.189*** -2.769* 

 (0.790) (1.091) (1.097) (1.454) 
HSPAPercent 0.181 -0.372 -0.413 -0.127 

 (1.010) (0.984) (0.976) (0.969) 
perpov100 7.090 2.400 3.278 -3.205 

 (7.169) (7.473) (7.430) (10.434) 
pereduc_lessHSgrad    2.981 

    (16.683) 
peruninsured    10.243 

    (7.925) 
totalrace    -0.000 

    (0.000) 
Medicaid_Expansion_Status_plus1  -1.052 -1.021 -0.813 

  (0.634) (0.642) (0.644) 
personal_doctor_percent   -0.403 -0.410 

   (0.693) (0.687) 
Constant 136.784*** 100.713*** 102.111*** 71.894** 

 (16.902) (23.515) (23.664) (32.075) 
     

Observations 451 451 451 451 
R-squared 0.189 0.198 0.199 0.206 
F-Statistic 30.77 *** 24.40 *** 19.61 *** 13.41 *** 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1  
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Table 14. Affordable Care Act Sensitivity Analysis: Fixed Effect Regressions of Diabetes 
Pre- and Post- Affordable Care Act 
 Pre-ACA (2008 - 2013)  Post-ACA (2014 - 2018) 

 

Simple 
Regress

ion 

Medica
id 

Expansi
on 

Medica
id 

Expansi
on + 

Source 
of Care 

Control 
Variabl

es  

Simple 
Regress

ion 

Medicai
d 

Expansi
on 

Medica
id 

Expansi
on + 

Source 
of Care 

Control 
Variabl

es 

VARIABLES 
diabete
s_log 

diabete
s_log 

diabete
s_log 

diabete
s_log  

diabete
s_log 

diabetes
_log 

diabete
s_log 

diabete
s_log 

Total_Funding_log -2.754 -2.754 -2.415 -2.018  -4.444* -2.815 -2.960 -2.264 
 (1.718) (1.718) (1.647) (1.574)  (2.579) (3.556) (3.634) (4.102) 

HSPAPercent -0.504 -0.504 -0.516 -0.700  3.727 3.451 3.462 3.022 
 (1.185) (1.185) (1.123) (1.171)  (2.539) (2.591) (2.580) (2.870) 

perpov50 3.987 3.987 1.412 -6.925  -52.035 -54.410 -52.846 -53.426 
 (12.953) (12.953) (12.918) (13.687)  (45.028) (43.961) (44.046) (47.471) 

pereduc_lessHSgrad    35.023     17.086 
    (22.431)     (52.903) 

peruninsured    -9.492     18.935 

    (8.363)     
(31.133

) 
totalrace    -0.000     0.000 

    (0.000)     (0.000) 
perblack    10.521     22.049 

    (16.417)     (32.898) 

perhispanic    
63.708 

***     53.532 
    (23.535)     (78.570) 

personal_doctor_perc
ent   0.976 1.062    -0.774 -0.743 

   (1.925) (1.858)    (0.818) (0.908) 
Medicaid_Expansion_
Status_plus1       -0.640 -0.645 -0.238 

       (0.942) (0.915) (0.976) 

Constant 
70.034 

* 
70.034 

* 
62.580 

* 48.316   
111.25

7* 75.004  78.262  34.070  
 (37.056) (37.056) (35.500) (34.758)  (59.111) (80.771) (82.634) (94.614) 

Observations 280 280 280 280  143 143 143 143 
R-squared 0.027 0.027 0.033 0.067  0.047 0.054 0.065 0.094 

F-Statistic 
4.48 
*** 

4.48 
*** 

3.70 
*** 

2.24  
**  1.29  1.15  1.2  1.33  

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1  
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Table 15. Affordable Care Act Sensitivity Analysis: Fixed Effect Regressions of Heart 
Disease Pre- and Post- Affordable Care Act 
 Pre-ACA (2008 - 2013)  Post-ACA (2014 - 2018) 

 

Simple 
Regressi

on 

Medicai
d 

Expansi
on 

Medicai
d 

Expansi
on + 

Source 
of Care 

Control 
Variable

s  

Simple 
Regressi

on 

Medicai
d 

Expansi
on 

Medicai
d 

Expansi
on + 

Source 
of Care 

Control 
Variable

s 

VARIABLES 

heart_di
sease_lo

g 

heart_di
sease_lo

g 

heart_di
sease_lo

g 

heart_di
sease_lo

g  

heart_di
sease_lo

g 
heart_dis
ease_log 

heart_di
sease_lo

g 

heart_di
sease_lo

g 
Total_Funding_l
og 

-2.938* 
** 

-2.938 
*** 

-1.751 
* -0.856   -1.960  -2.443  -3.066  

-5.956 
* 

 (0.953) (0.953) (1.011) (1.106)  (2.438) (3.131) (3.285) (2.984) 
HSPAPercent -1.229 -1.229 -1.096 -1.499*  1.794 1.849 2.572 3.131 

 (1.172) (1.172) (0.887) (0.858)  (4.181) (4.218) (4.291) (3.737) 

perpov50 9.746  9.746  -0.494  10.065   
-127.237 

** 

-
126.876

** 

-
137.235

** 

-
124.651

* 
 (8.778) (8.778) (8.578) (11.352)  (59.272) (59.632) (65.064) (63.053) 

pereduc_lessHS
grad    

38.490 
**     45.928  

    (17.398)     (63.538) 

peruninsured    
-26.036 

**     
-40.113 

* 
    (11.094)     (23.648) 

totalrace    -0.000     0.001 
    (0.000)     (0.001) 

perblack    -16.074     46.204* 
    (21.810)     (26.719) 

perhispanic    31.495     34.136 
    (19.975)     (97.445) 

personal_doctor
_percent   

3.472 
** 

3.453 
**    

-1.615 
* 

-1.756 
** 

   (1.552) (1.476)    (0.813) (0.801) 
Medicaid_Expan
sion_Status_plus
1       0.188 0.227 -0.229 

       (0.874) (0.872) (0.924) 

Constant 
72.895 

*** 
72.895 

*** 
46.818 

** 28.274   61.926  72.696  87.826  116.391  
 (20.599) (20.599) (21.927) (24.405)  (56.917) (72.101) (75.781) (70.333) 

Observations 275 275 275 275  126 126 126 126 
R-squared 0.035 0.035 0.107 0.145  0.060 0.060 0.095 0.163 
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F-Statistic 
6.19 
*** 

6.19 
*** 

6.66 
*** 

5.06 
***  1.58  1.16  1.35  

1.98 
 * 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1  
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Table 16. Affordable Care Act Sensitivity Analysis: Fixed Effect Regressions of 
Hypertension Pre- and Post- Affordable Care Act 
 Pre-ACA (2008 - 2013)  Post-ACA (2014 - 2018) 

 

Simple 
Regressi

on 

Medicai
d 

Expansi
on 

Medicai
d 

Expansi
on + 

Source 
of Care 

Control 
Variable

s  

Simple 
Regressi

on 

Medicai
d 

Expansi
on 

Medicai
d 

Expansi
on + 

Source 
of Care 

Control 
Variable

s 

VARIABLES 

hyperte
nsion_lo

g 

hyperte
nsion_lo

g 

hyperte
nsion_lo

g 

hyperte
nsion_lo

g  

hyperte
nsion_lo

g 
hyperten
sion_log 

hyperte
nsion_lo

g 

hyperte
nsion_lo

g 
Total_Funding_l
og -3.560 -3.560 -2.760 -1.804  -2.928 -5.439 4.925 2.666 

 (2.595) (2.595) (2.458) (2.638)  (5.242) (6.686) (2.956) (6.115) 
HSPAPercent 0.288 0.288 -0.396 -0.411  2.835 2.777 4.117 -12.012 

 (1.243) (1.243) (1.265) (1.255)  (22.500) (23.592) (20.117) (29.324) 

perpov50 14.789 14.789 5.467 10.160  -74.256 -58.213 

-
107.503

* -79.360 
 (9.319) (9.319) (9.764) (13.779)  (72.567) (76.130) (58.624) (64.054) 

pereduc_lessHSg
rad    20.044     

-
224.350

* 
    (37.226)     (115.235) 

peruninsured    -2.051     14.179 
    (22.629)     (30.320) 

totalrace    -0.000     -0.000 
    (0.000)     (0.000) 

perblack    -5.135     9.624 
    (16.908)     (96.096) 

perhispanic    -56.494     54.278 

    (51.998)     
(211.31

8) 
personal_doctor_
percent   3.937** 4.391**    

-6.593 
*** 

-6.904 
*** 

   (1.644) (1.836)    (0.742) (0.863) 
Medicaid_Expan
sion_Status_plus
1       1.011 

-
2.447** -2.670* 

       (2.157) (0.979) (1.345) 
Constant 88.628 88.628 71.140 55.786  81.017 135.526 -90.542 -21.260 

 (56.804) (56.804) (53.819) (57.343)  
(119.85

7) 
(150.836

) (65.395) 
(126.76

1) 
Observations 140 140 140 140  72 72 72 72 
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R-squared 0.033 0.033 0.110 0.133  0.028 0.037 0.625 0.729 

F-Statistic 1.61  1.61  
3.36 
** 

2.42 
**  0.37  0.3  

18.39 
*** 

24.38 
*** 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1  
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Table 17. Fixed Effect Regression of Asthma with Race Control Variables 

 
Simple 

Regression 
Medicaid 
Expansion 

Medicaid 
Expansion + 

Source of Care 
Control 

Variables 
VARIABLES asthma_log asthma_log asthma_log asthma_log 

     
Total_Funding_log -4.744 -7.505 -6.615 -3.817 

 (5.632) (4.631) (4.891) (5.581) 
HPSAPercent 6.168 8.877 7.316 8.251 

 (9.773) (9.297) (9.281) (9.485) 
perpov50 -9.347 -3.742 -7.897 -6.657 

 (23.189) (20.914) (21.294) (36.449) 
pereduc_lessHSgrad    50.125 

    (79.818) 
peruninsured    1.723 

    (15.765) 
totalrace    -0.000 

    (0.001) 
perblack    -37.749 

    (27.535) 
perhispanic    215.012 

    (262.033) 
Medicaid_Expansion_Status_plus1  2.454 2.537* 1.887 

  (1.209) (1.187) (1.539) 
personal_doctor_percent   4.652* 4.101* 

   (1.796) (1.586) 
Constant 113.903 173.286 153.748 43.875 

 (119.503) (98.635) (104.501) (112.477) 
     

Observations 44 44 44 44 
R-squared 0.108 0.169 0.251 0.301 
F-Statistic 4.21 * 11.16 - - 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1  
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Table 18. OLS Regressions for Asthma, Hypertension, and Diabetes 

 

 

 
 
 
 

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ��ĂƌĞ

�ŽŶƚƌŽů�
sĂƌŝĂďůĞƐ

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ�

�ĂƌĞ
�ŽŶƚƌŽů�
sĂƌŝĂďůĞƐ

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ�

�ĂƌĞ
�ŽŶƚƌŽů�
sĂƌŝĂďůĞƐ

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ�

�ĂƌĞ
�ŽŶƚƌŽů�
sĂƌŝĂďůĞƐ

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ��ĂƌĞ

�ŽŶƚƌŽů�
sĂƌŝĂďůĞƐ

s�Z/��>�^ ĂƐƚŚŵĂͺůŽŐ ĂƐƚŚŵĂͺůŽŐ ĂƐƚŚŵĂͺůŽŐ ĂƐƚŚŵĂͺůŽŐ
ŚǇƉĞƌƚĞŶƐŝŽŶ

ͺůŽŐ
ŚǇƉĞƌƚĞŶƐŝŽŶ

ͺůŽŐ
ŚǇƉĞƌƚĞŶƐŝŽŶ

ͺůŽŐ
ŚǇƉĞƌƚĞŶƐŝŽŶ

ͺůŽŐ ĚŝĂďĞƚĞƐͺůŽŐ ĚŝĂďĞƚĞƐͺůŽŐ ĚŝĂďĞƚĞƐͺůŽŐ ĚŝĂďĞƚĞƐͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ

dŽƚĂůͺ&ƵŶĚŝŶŐͺůŽŐ Ϭ͘ϱϲϬΎΎΎ Ϭ͘ϳϯϲΎΎΎ Ϭ͘ϳϯϳΎΎΎ Ϭ͘ϯϭϯ Ϭ͘ϰϱϯΎΎΎ Ϭ͘ϱϲϵΎΎΎ Ϭ͘ϱϲϬΎΎΎ Ϭ͘ϯϵϵ Ϭ͘ϱϯϯΎΎΎ Ϭ͘ϳϰϲΎΎΎ Ϭ͘ϳϰϵΎΎΎ Ϭ͘ϬϬϱ Ϭ͘ϰϵϳΎΎΎ Ϭ͘ϲϳϬΎΎΎ Ϭ͘ϲϳϲΎΎΎ Ϭ͘Ϭϴϴ Ϭ͘ϱϭϭΎΎΎ Ϭ͘ϲϯϰΎΎΎ Ϭ͘ϲϯϬΎΎΎ ͲϬ͘ϬϮϯ
;Ϭ͘ϭϭϯͿ ;Ϭ͘ϭϬϵͿ ;Ϭ͘ϭϬϴͿ ;Ϭ͘ϮϮϳͿ ;Ϭ͘ϭϲϭͿ ;Ϭ͘ϭϱϴͿ ;Ϭ͘ϭϱϵͿ ;Ϭ͘ϮϵϬͿ ;Ϭ͘ϭϬϯͿ ;Ϭ͘ϬϵϭͿ ;Ϭ͘ϬϵϮͿ ;Ϭ͘ϭϵϱͿ ;Ϭ͘ϭϬϱͿ ;Ϭ͘ϬϵϵͿ ;Ϭ͘ϬϵϴͿ ;Ϭ͘ϭϴϵͿ ͲϬ͘ϭϭϳ ͲϬ͘ϭϭϲ ͲϬ͘ϭϭϳ ͲϬ͘ϮϰϮ

,W^�WĞƌĐĞŶƚ Ͳϭ͘ϳϰϯΎΎ Ͳϭ͘ϵϲϯΎΎΎ Ͳϭ͘ϵϳϱΎΎΎ Ͳϭ͘ϴϯϱΎΎΎ Ͳϭ͘ϰϬϳ Ͳϭ͘ϲϮϰ Ͳϭ͘ϲϮϵ Ͳϭ͘ϴϯϵΎ Ͳϭ͘ϱϰϱΎΎ Ͳϭ͘ϳϱϰΎΎ Ͳϭ͘ϳϰϮΎΎ Ͳϭ͘ϭϲϳ Ͳϭ͘ϳϳϯΎΎ ͲϮ͘ϬϴϯΎΎΎ ͲϮ͘ϬϴϳΎΎΎ Ͳϭ͘ϯϰϵΎ ͲϮ͘ϭϳϬΎΎΎ ͲϮ͘ϯϬϲΎΎΎ ͲϮ͘ϮϱϰΎΎΎ Ͳϭ͘ϵϰϰΎΎ
;Ϭ͘ϳϮϵͿ ;Ϭ͘ϲϳϮͿ ;Ϭ͘ϲϳϰͿ ;Ϭ͘ϲϵϴͿ ;ϭ͘ϬϯϬͿ ;Ϭ͘ϵϴϳͿ ;Ϭ͘ϵϵϴͿ ;ϭ͘ϬϳϮͿ ;Ϭ͘ϳϯϮͿ ;Ϭ͘ϳϬϲͿ ;Ϭ͘ϳϬϴͿ ;Ϭ͘ϳϰϵͿ ;Ϭ͘ϳϭϳͿ ;Ϭ͘ϳϬϵͿ ;Ϭ͘ϳϬϴͿ ;Ϭ͘ϳϮϲͿ ͲϬ͘ϳϲϲ ͲϬ͘ϳϱϮ ͲϬ͘ϳϱϯ ͲϬ͘ϳϳϰ

ƉĞƌƉŽǀϱϬ Ͳϭ͘ϲϴϮ ͲϬ͘ϴϱϮ ͲϬ͘ϴϰϱ Ͳϰ͘ϴϴϮ ϳ͘ϳϰϵΎΎ ϳ͘ϲϮϲΎΎ ϳ͘ϳϯϴΎΎ ϯ͘ϵϬϰ ͲϮ͘Ϯϲϲ Ͳϭ͘ϱϬϱ Ͳϭ͘ϰϵϳ Ͳϭϯ͘ϬϲϵΎΎ Ͳϯ͘ϲϬϱ Ͳϭ͘ϲϱϳ Ͳϭ͘ϲϱϰ Ͳϭϲ͘ϰϵϱΎΎΎ Ͳϭ͘ϲϬϮ Ͳϭ͘Ϭϭϯ Ͳϭ͘ϭϰϱ Ͳϳ͘Ϭϳϲ
;ϯ͘ϴϮϵͿ ;ϯ͘ϱϲϵͿ ;ϯ͘ϱϳϳͿ ;ϲ͘ϯϭϰͿ ;ϯ͘ϳϵϮͿ ;ϯ͘ϲϯϴͿ ;ϯ͘ϲϳϲͿ ;ϳ͘ϮϯϰͿ ;ϯ͘ϵϱϬͿ ;ϯ͘ϲϴϳͿ ;ϯ͘ϲϴϭͿ ;ϱ͘ϵϮϵͿ ;ϰ͘ϰϱϯͿ ;ϰ͘ϬϮϱͿ ;ϯ͘ϵϮϯͿ ;ϱ͘ϳϯϲͿ Ͳϰ͘Ϭϵϭ Ͳϯ͘ϵϯϱ Ͳϯ͘ϵϮϱ Ͳϲ͘ϱϬϵ

ƉĞƌĞĚƵĐͺůĞƐƐ,^ŐƌĂĚ ϭϮ͘ϲϳϭΎΎΎ ϴ͘ϳϲϳ ϭϵ͘ϰϯϵΎΎΎ Ϯϯ͘ϮϵϲΎΎΎ Ϯϰ͘ϯϰϵΎΎΎ
;ϰ͘ϲϱϲͿ ;ϲ͘ϳϴϭͿ ;ϰ͘ϱϴϯͿ ;ϰ͘ϱϯϲͿ Ͳϰ͘ϳϴϳ

ƉĞƌƵŶŝŶƐƵƌĞĚ ͲϮ͘ϲϭϮ ϯ͘Ϯϭϭ Ͳϱ͘ϯϱϵΎ Ͳϳ͘ϯϬϯΎΎΎ Ͳϱ͘ϲϯϴΎ
;Ϯ͘ϴϰϴͿ ;ϰ͘ϰϲϳͿ ;ϯ͘ϬϭϭͿ ;Ϯ͘ϴϭϭͿ Ͳϯ͘ϭϬϳ

ƚŽƚĂůƌĂĐĞ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬΎΎΎ Ϭ͘ϬϬϬΎΎ Ϭ͘ϬϬϬΎΎ
;Ϭ͘ϬϬϬͿ ;Ϭ͘ϬϬϬͿ ;Ϭ͘ϬϬϬͿ ;Ϭ͘ϬϬϬͿ Ϭ

ƉĞƌďůĂĐŬ ͲϬ͘ϬϬϮ ͲϬ͘ϵϯϱ Ϭ͘ϭϴϭ ͲϬ͘ϲϳϴ Ͳϭ͘ϯϳ
;ϭ͘ϯϭϵͿ ;ϭ͘ϱϬϳͿ ;ϭ͘ϭϵϯͿ ;ϭ͘ϮϲϬͿ Ͳϭ͘Ϯϱϱ

ƉĞƌŚŝƐƉĂŶŝĐ Ͳϭ͘Ϯϭϳ ͲϬ͘ϱϮϵ ͲϬ͘ϯϱϴ ͲϬ͘Ϭϭϰ ͲϮ͘ϲϯϭΎΎ
;ϭ͘ϯϱϴͿ ;ϭ͘ϰϰϴͿ ;ϭ͘ϮϳϭͿ ;ϭ͘ϮϮϬͿ Ͳϭ͘ϯϭϭ

DĞĚŝĐĂŝĚͺ�ǆƉĂŶƐŝŽŶͺ^ƚĂƚƵƐͺƉůƵƐϭ ͲϮ͘ϳϮϳΎΎΎ ͲϮ͘ϳϮϮΎΎΎ ͲϮ͘ϱϬϰΎΎΎ ͲϮ͘ϮϭϬΎΎΎ ͲϮ͘ϭϵϵΎΎΎ Ͳϭ͘ϲϳϮΎΎΎ ͲϮ͘ϵϮϰΎΎΎ ͲϮ͘ϵϰϭΎΎΎ ͲϮ͘ϳϮϯΎΎΎ ͲϮ͘ϲϯϵΎΎΎ ͲϮ͘ϲϴϳΎΎΎ ͲϮ͘ϱϴϳΎΎΎ Ͳϭ͘ϲϭϲΎΎΎ Ͳϭ͘ϲϰϭΎΎΎ Ͳϭ͘ϯϲϬΎΎΎ
;Ϭ͘ϯϳϱͿ ;Ϭ͘ϯϳϲͿ ;Ϭ͘ϰϭϳͿ ;Ϭ͘ϱϱϬͿ ;Ϭ͘ϱϯϱͿ ;Ϭ͘ϲϮϲͿ ;Ϭ͘ϯϱϯͿ ;Ϭ͘ϯϱϲͿ ;Ϭ͘ϯϴϴͿ ;Ϭ͘ϯϵϮͿ ;Ϭ͘ϰϬϮͿ ;Ϭ͘ϰϭϰͿ ͲϬ͘ϰϮϭ ͲϬ͘ϰϮ ͲϬ͘ϰϯϴ

ƉĞƌƐŽŶĂůͺĚŽĐƚŽƌͺƉĞƌĐĞŶƚ ͲϬ͘ϭϵϱ ͲϬ͘Ϯϯϭ ͲϬ͘ϴϮϰ ͲϬ͘ϴϰϳ Ϭ͘ϰϱϯ Ϭ͘ϯϴϴ ϭ͘ϱϮϮΎ ϭ͘ϰϴϱΎ Ϭ͘ϳϲϯ Ϭ͘ϲϭϵ
;Ϭ͘ϲϲϱͿ ;Ϭ͘ϲϲϳͿ ;ϭ͘ϬϱϳͿ ;ϭ͘ϬϰϱͿ ;Ϭ͘ϳϮϰͿ ;Ϭ͘ϲϴϯͿ ;Ϭ͘ϵϭϮͿ ;Ϭ͘ϴϴϬͿ ͲϬ͘ϴϵϵ ͲϬ͘ϵϬϭ

�ŽŶƐƚĂŶƚ Ͳϯ͘ϮϰϬ Ͳϲ͘ϳϴϮΎΎΎ Ͳϲ͘ϳϳϳΎΎΎ ϭ͘ϵϬϭ ͲϬ͘ϯϮϯ ͲϮ͘ϱϱϰ ͲϮ͘ϮϮϳ Ϭ͘ϯϬϴ Ͳϯ͘Ϭϱϲ Ͳϳ͘ϰϮϳΎΎΎ Ͳϳ͘ϱϱϲΎΎΎ ϴ͘ϭϵϲΎΎ ͲϮ͘ϴϴϭ Ͳϲ͘ϱϬϴΎΎΎ Ͳϲ͘ϴϴϳΎΎΎ ϱ͘ϴϭϰ Ͳϭ͘ϵϬϵ Ͳϰ͘ϰϮϮΎ Ͳϰ͘ϰϱϳΎ ϴ͘ϴϰϬΎ
;Ϯ͘ϰϵϳͿ ;Ϯ͘ϰϬϲͿ ;Ϯ͘ϰϬϮͿ ;ϰ͘ϳϵϭͿ ;ϯ͘ϱϳϳͿ ;ϯ͘ϱϱϮͿ ;ϯ͘ϱϲϴͿ ;ϲ͘ϮϮϵͿ ;Ϯ͘ϮϱϳͿ ;Ϯ͘ϬϭϳͿ ;Ϯ͘ϬϯϯͿ ;ϰ͘ϭϯϵͿ ;Ϯ͘ϮϴϰͿ ;Ϯ͘ϭϲϯͿ ;Ϯ͘ϭϱϭͿ ;ϰ͘ϬϭϬͿ ͲϮ͘ϱϲϭ ͲϮ͘ϱϱϮ ͲϮ͘ϲϬϯ Ͳϱ͘ϭϱϯ

KďƐĞƌǀĂƚŝŽŶƐ ϰϱϭ ϰϱϭ ϰϱϭ ϰϱϭ ϮϭϮ ϮϭϮ ϮϭϮ ϮϭϮ ϰϮϯ ϰϮϯ ϰϮϯ ϰϮϯ ϰϬϭ ϰϬϭ ϰϬϭ ϰϬϭ ϰϰϮ ϰϰϮ ϰϰϮ ϰϰϮ
ZͲƐƋƵĂƌĞĚ Ϭ͘Ϭϱϵ Ϭ͘ϭϵϬ Ϭ͘ϭϵϭ Ϭ͘ϮϬϲ Ϭ͘Ϭϰϵ Ϭ͘ϭϱϬ Ϭ͘ϭϱϲ Ϭ͘ϭϳϴ Ϭ͘Ϭϱϴ Ϭ͘Ϯϭϰ Ϭ͘Ϯϭϱ Ϭ͘Ϯϲϭ Ϭ͘Ϭϱϵ Ϭ͘ϭϴϮ Ϭ͘ϭϵϲ Ϭ͘Ϯϰϱ Ϭ͘Ϭϱϴ Ϭ͘ϭϬϱ Ϭ͘ϭϬϵ Ϭ͘ϭϱϲ
&Ͳ^ƚĂƚŝƐƚŝĐ ϵ͘ϭϰ�ΎΎΎ Ϯϭ͘ϵϬ�ΎΎΎ ϭϴ͘ϭϬ�ΎΎΎ ϭϬ͘Ϭϵ�ΎΎΎ ϯ͘ϵϬ�ΎΎΎ ϴ͘Ϭϵ�ΎΎΎ ϲ͘ϱϬ�ΎΎΎ ϰ͘Ϯϳ�ΎΎΎ ϵ͘ϳϵ�ΎΎΎ Ϯϳ͘Ϯϯ�ΎΎΎ ϮϮ͘ϭϰ�ΎΎΎ ϭϳ͘ϵϯ�ΎΎΎ ϴ͘ϴϰ�ΎΎΎ ϭϴ͘ϵϴ�ΎΎΎ ϭϲ͘ϴϱ�ΎΎΎ ϭϲ͘ϳϯ�ΎΎΎ ϳ͘ϵϳ�ΎΎΎ ϭϭ͘ϴϱ�ΎΎΎ ϵ͘ϭϵ�ΎΎΎ ϳ͘ϳϮ�ΎΎΎ
ZŽďƵƐƚ�ƐƚĂŶĚĂƌĚ�ĞƌƌŽƌƐ�ŝŶ�ƉĂƌĞŶƚŚĞƐĞƐ
ΎΎΎ�ƉфϬ͘Ϭϭ͕�ΎΎ�ƉфϬ͘Ϭϱ͕�Ύ�ƉфϬ͘ϭ
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Table 19. OLS Regressions for Heart Disease and Poor Health 

 

 
 
  

 

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ�

�ĂƌĞ
�ŽŶƚƌŽů�
sĂƌŝĂďůĞƐ

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ��ĂƌĞ

�ŽŶƚƌŽů�
sĂƌŝĂďůĞƐ

s�Z/��>�^
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ

dŽƚĂůͺ&ƵŶĚŝŶŐͺůŽŐ Ϭ͘ϰϵϳΎΎΎ Ϭ͘ϲϳϬΎΎΎ Ϭ͘ϲϳϲΎΎΎ Ϭ͘Ϭϴϴ Ϭ͘ϱϭϭΎΎΎ Ϭ͘ϲϯϰΎΎΎ Ϭ͘ϲϯϬΎΎΎ ͲϬ͘ϬϮϯ
;Ϭ͘ϭϬϱͿ ;Ϭ͘ϬϵϵͿ ;Ϭ͘ϬϵϴͿ ;Ϭ͘ϭϴϵͿ ͲϬ͘ϭϭϳ ͲϬ͘ϭϭϲ ͲϬ͘ϭϭϳ ͲϬ͘ϮϰϮ

,W^�WĞƌĐĞŶƚ Ͳϭ͘ϳϳϯΎΎ ͲϮ͘ϬϴϯΎΎΎ ͲϮ͘ϬϴϳΎΎΎ Ͳϭ͘ϯϰϵΎ ͲϮ͘ϭϳϬΎΎΎ ͲϮ͘ϯϬϲΎΎΎ ͲϮ͘ϮϱϰΎΎΎ Ͳϭ͘ϵϰϰΎΎ
;Ϭ͘ϳϭϳͿ ;Ϭ͘ϳϬϵͿ ;Ϭ͘ϳϬϴͿ ;Ϭ͘ϳϮϲͿ ͲϬ͘ϳϲϲ ͲϬ͘ϳϱϮ ͲϬ͘ϳϱϯ ͲϬ͘ϳϳϰ

ƉĞƌƉŽǀϱϬ Ͳϯ͘ϲϬϱ Ͳϭ͘ϲϱϳ Ͳϭ͘ϲϱϰ Ͳϭϲ͘ϰϵϱΎΎΎ Ͳϭ͘ϲϬϮ Ͳϭ͘Ϭϭϯ Ͳϭ͘ϭϰϱ Ͳϳ͘Ϭϳϲ
;ϰ͘ϰϱϯͿ ;ϰ͘ϬϮϱͿ ;ϯ͘ϵϮϯͿ ;ϱ͘ϳϯϲͿ Ͳϰ͘Ϭϵϭ Ͳϯ͘ϵϯϱ Ͳϯ͘ϵϮϱ Ͳϲ͘ϱϬϵ

ƉĞƌĞĚƵĐͺůĞƐƐ,^ŐƌĂĚ Ϯϯ͘ϮϵϲΎΎΎ Ϯϰ͘ϯϰϵΎΎΎ
;ϰ͘ϱϯϲͿ Ͳϰ͘ϳϴϳ

ƉĞƌƵŶŝŶƐƵƌĞĚ Ͳϳ͘ϯϬϯΎΎΎ Ͳϱ͘ϲϯϴΎ
;Ϯ͘ϴϭϭͿ Ͳϯ͘ϭϬϳ

ƚŽƚĂůƌĂĐĞ Ϭ͘ϬϬϬΎΎ Ϭ͘ϬϬϬΎΎ
;Ϭ͘ϬϬϬͿ Ϭ

ƉĞƌďůĂĐŬ ͲϬ͘ϲϳϴ Ͳϭ͘ϯϳ
;ϭ͘ϮϲϬͿ Ͳϭ͘Ϯϱϱ

ƉĞƌŚŝƐƉĂŶŝĐ ͲϬ͘Ϭϭϰ ͲϮ͘ϲϯϭΎΎ
;ϭ͘ϮϮϬͿ Ͳϭ͘ϯϭϭ

DĞĚŝĐĂŝĚͺ�ǆƉĂŶƐŝŽŶͺ^ƚĂƚƵƐͺƉůƵƐϭ ͲϮ͘ϲϯϵΎΎΎ ͲϮ͘ϲϴϳΎΎΎ ͲϮ͘ϱϴϳΎΎΎ Ͳϭ͘ϲϭϲΎΎΎ Ͳϭ͘ϲϰϭΎΎΎ Ͳϭ͘ϯϲϬΎΎΎ
;Ϭ͘ϯϵϮͿ ;Ϭ͘ϰϬϮͿ ;Ϭ͘ϰϭϰͿ ͲϬ͘ϰϮϭ ͲϬ͘ϰϮ ͲϬ͘ϰϯϴ

ƉĞƌƐŽŶĂůͺĚŽĐƚŽƌͺƉĞƌĐĞŶƚ ϭ͘ϱϮϮΎ ϭ͘ϰϴϱΎ Ϭ͘ϳϲϯ Ϭ͘ϲϭϵ
;Ϭ͘ϵϭϮͿ ;Ϭ͘ϴϴϬͿ ͲϬ͘ϴϵϵ ͲϬ͘ϵϬϭ

�ŽŶƐƚĂŶƚ ͲϮ͘ϴϴϭ Ͳϲ͘ϱϬϴΎΎΎ Ͳϲ͘ϴϴϳΎΎΎ ϱ͘ϴϭϰ Ͳϭ͘ϵϬϵ Ͳϰ͘ϰϮϮΎ Ͳϰ͘ϰϱϳΎ ϴ͘ϴϰϬΎ
;Ϯ͘ϮϴϰͿ ;Ϯ͘ϭϲϯͿ ;Ϯ͘ϭϱϭͿ ;ϰ͘ϬϭϬͿ ͲϮ͘ϱϲϭ ͲϮ͘ϱϱϮ ͲϮ͘ϲϬϯ Ͳϱ͘ϭϱϯ

KďƐĞƌǀĂƚŝŽŶƐ ϰϬϭ ϰϬϭ ϰϬϭ ϰϬϭ ϰϰϮ ϰϰϮ ϰϰϮ ϰϰϮ
ZͲƐƋƵĂƌĞĚ Ϭ͘Ϭϱϵ Ϭ͘ϭϴϮ Ϭ͘ϭϵϲ Ϭ͘Ϯϰϱ Ϭ͘Ϭϱϴ Ϭ͘ϭϬϱ Ϭ͘ϭϬϵ Ϭ͘ϭϱϲ
&Ͳ^ƚĂƚŝƐƚŝĐ ϴ͘ϴϰ�ΎΎΎ ϭϴ͘ϵϴ�ΎΎΎ ϭϲ͘ϴϱ�ΎΎΎ ϭϲ͘ϳϯ�ΎΎΎ ϳ͘ϵϳ�ΎΎΎ ϭϭ͘ϴϱ�ΎΎΎ ϵ͘ϭϵ�ΎΎΎ ϳ͘ϳϮ�ΎΎΎ
ZŽďƵƐƚ�ƐƚĂŶĚĂƌĚ�ĞƌƌŽƌƐ�ŝŶ�ƉĂƌĞŶƚŚĞƐĞƐ
ΎΎΎ�ƉфϬ͘Ϭϭ͕�ΎΎ�ƉфϬ͘Ϭϱ͕�Ύ�ƉфϬ͘ϭ
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Table 20. Fixed Effect Regressions for Asthma, Hypertension, and Diabetes 

 

 

 

 

 

 

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ�

�ĂƌĞ
�ŽŶƚƌŽů�
sĂƌŝĂďůĞƐ

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ�

�ĂƌĞ
�ŽŶƚƌŽů�
sĂƌŝĂďůĞƐ

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ�

�ĂƌĞ
�ŽŶƚƌŽů�
sĂƌŝĂďůĞƐ

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ�

�ĂƌĞ
�ŽŶƚƌŽů�
sĂƌŝĂďůĞƐ

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ��ĂƌĞ �ŽŶƚƌŽů�sĂƌŝĂďůĞƐ

s�Z/��>�^ ĂƐƚŚŵĂͺůŽŐ ĂƐƚŚŵĂͺůŽŐ ĂƐƚŚŵĂͺůŽŐ ĂƐƚŚŵĂͺůŽŐ ĚŝĂďĞƚĞƐͺůŽŐ ĚŝĂďĞƚĞƐͺůŽŐ ĚŝĂďĞƚĞƐͺůŽŐ ĚŝĂďĞƚĞƐͺůŽŐ
ŚǇƉĞƌƚĞŶƐŝŽŶ

ͺůŽŐ
ŚǇƉĞƌƚĞŶƐŝŽŶ

ͺůŽŐ
ŚǇƉĞƌƚĞŶƐŝŽŶ

ͺůŽŐ
ŚǇƉĞƌƚĞŶƐŝŽŶ

ͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ

dŽƚĂůͺ&ƵŶĚŝŶŐͺůŽŐ Ͳϱ͘ϴϵϴΎΎΎ Ͳϰ͘ϮϮϬΎΎΎ Ͳϰ͘ϮϴϬΎΎΎ ͲϮ͘ϵϵϲΎΎ Ͳϲ͘ϭϯϳΎΎΎ Ͳϰ͘ϴϵϰΎΎΎ Ͳϰ͘ϴϳϱΎΎΎ ͲϮ͘ϱϭϱ Ͳϲ͘ϯϰϵΎΎΎ Ͳϲ͘ϰϲϬΎΎΎ Ͳϲ͘ϳϲϰΎΎΎ Ͳϱ͘ϲϵϱΎΎΎ Ͳϱ͘ϱϴϳΎΎΎ Ͳϱ͘ϬϲϬΎΎΎ Ͳϰ͘ϴϲϯΎΎΎ Ͳϯ͘ϯϱϬΎΎ Ͳϰ͘ϯϲϯΎΎΎ Ͳϰ͘ϴϮϬΎΎΎ Ͳϰ͘ϳϱϱΎΎΎ Ͳϭ͘ϱϭϯ
;Ϭ͘ϴϱϲͿ ;ϭ͘ϭϰϲͿ ;ϭ͘ϭϱϱͿ ;ϭ͘ϰϰϲͿ ;ϭ͘ϭϳϯͿ ;ϭ͘ϯϴϭͿ ;ϭ͘ϯϵϰͿ ;ϭ͘ϲϮϮͿ ;ϭ͘ϯϮϲͿ ;ϭ͘ϱϵϳͿ ;ϭ͘ϲϭϬͿ ;ϭ͘ϴϱϴͿ ;ϭ͘ϭϳϱͿ ;ϭ͘ϯϱϴͿ ;ϭ͘ϯϲϬͿ ;ϭ͘ϱϮϯͿ ;ϭ͘ϬϬϳͿ ;ϭ͘ϮϴϴͿ ;ϭ͘ϮϴϮͿ ;ϭ͘ϯϰϯͿ

,W^�WĞƌĐĞŶƚ Ϭ͘ϭϯϯ ͲϬ͘ϰϬϲ ͲϬ͘ϰϰϲ ͲϬ͘Ϯϭϵ Ϭ͘ϰϳϯ Ϭ͘ϭϯϭ Ϭ͘ϭϯϭ ϭ͘ϱϯϭ Ͳϭ͘Ϯϳϳ Ͳϭ͘ϮϰϬ Ͳϭ͘ϭϲϲ ͲϬ͘ϲϱϮ Ϭ͘ϭϱϰ ͲϬ͘Ϭϭϵ ͲϬ͘ϭϮϬ Ϭ͘ϲϵϯ Ͳϭ͘ϲϯϳ Ͳϭ͘ϱϬϯ Ͳϭ͘ϱϬϬ ͲϬ͘Ϭϴϲ
;ϭ͘ϬϭϴͿ ;Ϭ͘ϵϴϴͿ ;Ϭ͘ϵϴϮͿ ;Ϭ͘ϵϳϲͿ ;ϭ͘ϭϵϴͿ ;ϭ͘ϭϲϴͿ ;ϭ͘ϭϲϵͿ ;ϭ͘ϭϴϬͿ ;ϭ͘ϰϬϭͿ ;ϭ͘ϮϳϬͿ ;ϭ͘ϭϵϬͿ ;ϭ͘ϬϬϭͿ ;ϭ͘ϰϮϲͿ ;ϭ͘ϰϴϳͿ ;ϭ͘ϱϭϱͿ ;ϭ͘ϯϮϬͿ ;ϭ͘ϱϴϯͿ ;ϭ͘ϱϱϭͿ ;ϭ͘ϱϱϱͿ ;ϭ͘ϯϴϮͿ

ƉĞƌƉŽǀϱϬ ϭϭ͘Ϯϱϯ ϰ͘ϵϰϳ ϱ͘ϵϰϭ Ͳϭ͘Ϭϰϱ ϳ͘ϱϰϳ Ϯ͘ϲϯϱ Ϯ͘ϰϴϯ Ͳϭϱ͘ϴϬϲ ϯϮ͘ϰϳϳΎΎΎ ϯϮ͘ϴϮϮΎΎΎ ϯϳ͘ϮϳϴΎΎΎ ϯϬ͘ϭϯϰΎΎ ϳ͘Ϭϱϱ ϱ͘Ϭϲϴ ϯ͘ϵϰϯ Ͳϲ͘ϭϰϮ ϰ͘ϯϰϯ ϲ͘Ϭϲϯ ϱ͘ϰϰϴ Ͳϭϯ͘ϲϯϬ
;ϭϭ͘ϭϲϬͿ ;ϭϭ͘ϱϱϭͿ ;ϭϭ͘ϱϳϴͿ ;ϭϰ͘ϲϮϱͿ ;ϭϬ͘ϯϯϱͿ ;ϭϬ͘ϵϳϯͿ ;ϭϭ͘ϭϴϯͿ ;ϭϮ͘ϲϭϳͿ ;ϵ͘ϮϵϰͿ ;ϵ͘ϭϯϵͿ ;ϵ͘ϱϭϮͿ ;ϭϮ͘ϮϮϯͿ ;ϵ͘ϭϳϬͿ ;ϴ͘ϴϮϰͿ ;ϵ͘ϬϯϴͿ ;ϭϬ͘ϰϴϰͿ ;ϭϬ͘ϯϱϵͿ ;ϭϬ͘ϴϬϭͿ ;ϭϬ͘ϰϭϮͿ ;ϭϮ͘ϭϳϯͿ

ƉĞƌĞĚƵĐͺůĞƐƐ,^ŐƌĂĚ ϭ͘ϳϴϯ ϯϱ͘ϲϬϭΎΎ ϭϯ͘ϭϱϰ Ϯϯ͘ϰϰϯ ϰϵ͘ϮϯϬΎΎΎ
;ϭϲ͘ϰϬϱͿ ;ϭϳ͘ϭϲϮͿ ;Ϯϰ͘ϳϵϳͿ ;ϭϰ͘ϯϱϴͿ ;ϭϲ͘ϮϲϮͿ

ƉĞƌƵŶŝŶƐƵƌĞĚ ϵ͘ϰϯϰ ϭϰ͘ϭϮϲ ϱ͘ϴϵϴ ϲ͘ϵϮϬ ϭϮ͘ϴϯϮ
;ϳ͘ϰϴϴͿ ;ϴ͘ϴϳϰͿ ;ϵ͘ϲϬϵͿ ;ϴ͘ϭϵϰͿ ;ϴ͘ϯϴϲͿ

ƚŽƚĂůƌĂĐĞ ͲϬ͘ϬϬϬ Ϭ͘ϬϬϬΎ Ϭ͘ϬϬϬ ͲϬ͘ϬϬϬ ͲϬ͘ϬϬϬ
;Ϭ͘ϬϬϬͿ ;Ϭ͘ϬϬϬͿ ;Ϭ͘ϬϬϬͿ ;Ϭ͘ϬϬϬͿ ;Ϭ͘ϬϬϬͿ

DĞĚŝĐĂŝĚͺ�ǆƉĂŶƐŝŽŶͺ^ƚĂƚƵƐͺƉůƵƐϭ Ͳϭ͘Ϭϯϲ Ͳϭ͘Ϭϭϭ ͲϬ͘ϳϵϰ ͲϬ͘ϴϬϬ ͲϬ͘ϴϬϴ ͲϬ͘ϯϯϭ Ϭ͘Ϭϲϲ Ϭ͘ϭϱϬ Ϭ͘ϯϯϴ ͲϬ͘ϯϰϰ ͲϬ͘ϰϮϲ ͲϬ͘ϮϮϬ Ϭ͘Ϯϴϯ Ϭ͘Ϯϱϲ Ϭ͘ϱϭϱ
;Ϭ͘ϲϯϯͿ ;Ϭ͘ϲϰϮͿ ;Ϭ͘ϲϰϱͿ ;Ϭ͘ϲϮϰͿ ;Ϭ͘ϲϮϳͿ ;Ϭ͘ϳϰϮͿ ;Ϭ͘ϴϬϮͿ ;Ϭ͘ϳϰϳͿ ;Ϭ͘ϳϳϴͿ ;Ϭ͘ϳϬϬͿ ;Ϭ͘ϲϴϱͿ ;Ϭ͘ϳϲϰͿ ;Ϭ͘ϲϲϯͿ ;Ϭ͘ϲϲϴͿ ;Ϭ͘ϳϰϭͿ

ƉĞƌƐŽŶĂůͺĚŽĐƚŽƌͺƉĞƌĐĞŶƚ ͲϬ͘ϰϬϮ ͲϬ͘ϰϮϴ Ϭ͘Ϭϳϱ Ϭ͘ϬϬϴ Ͳϭ͘ϳϯϳ Ͳϭ͘ϳϲϴΎ Ϭ͘ϱϵϮ Ϭ͘ϱϯϳ Ϭ͘Ϯϯϰ Ϭ͘ϭϱϰ
;Ϭ͘ϲϵϰͿ ;Ϭ͘ϲϴϯͿ ;Ϭ͘ϲϵϰͿ ;Ϭ͘ϲϳϯͿ ;ϭ͘ϬϰϭͿ ;ϭ͘ϬϯϴͿ ;Ϭ͘ϴϬϰͿ ;Ϭ͘ϴϬϴͿ ;Ϭ͘ϴϰϬͿ ;Ϭ͘ϴϮϲͿ

�ŽŶƐƚĂŶƚ ϭϯϵ͘ϰϱϳΎΎΎ ϭϬϮ͘ϴϬϰΎΎΎ ϭϬϰ͘ϭϮϲΎΎΎ ϳϲ͘ϴϳϱΎΎ ϭϰϰ͘ϱϵϱΎΎΎ ϭϭϳ͘ϰϱϳΎΎΎ ϭϭϳ͘ϬϰϮΎΎΎ ϱϲ͘ϱϳϭ ϭϰϴ͘ϵϵϵΎΎΎ ϭϱϭ͘ϰϯϬΎΎΎ ϭϱϴ͘ϬϰϵΎΎΎ ϭϯϬ͘ϯϱϵΎΎΎ ϭϯϭ͘ϱϲϴΎΎΎ ϭϮϬ͘ϬϳϬΎΎΎ ϭϭϱ͘ϳϬϬΎΎΎ ϳϵ͘ϳϰϵΎΎ ϭϬϲ͘ϯϱϳΎΎΎ ϭϭϲ͘ϯϱϵΎΎΎ ϭϭϰ͘ϵϮϭΎΎΎ ϯϴ͘ϲϲϲ
;ϭϴ͘ϰϬϯͿ ;Ϯϰ͘ϴϬϬͿ ;Ϯϱ͘ϬϭϬͿ ;ϯϭ͘ϵϮϳͿ ;Ϯϱ͘ϰϱϭͿ ;Ϯϵ͘ϵϯϳͿ ;ϯϬ͘ϮϯϰͿ ;ϯϱ͘ϵϲϲͿ ;Ϯϴ͘ϵϮϴͿ ;ϯϱ͘ϬϬϮͿ ;ϯϱ͘ϮϯϵͿ ;ϰϭ͘ϮϬϬͿ ;Ϯϱ͘ϱϲϯͿ ;Ϯϵ͘ϲϰϰͿ ;Ϯϵ͘ϲϲϵͿ ;ϯϯ͘ϲϰϭͿ ;Ϯϭ͘ϴϳϵͿ ;Ϯϴ͘ϬϲϰͿ ;Ϯϳ͘ϵϳϱͿ ;Ϯϵ͘ϳϭϭͿ

KďƐĞƌǀĂƚŝŽŶƐ ϰϱϭ ϰϱϭ ϰϱϭ ϰϱϭ ϰϮϯ ϰϮϯ ϰϮϯ ϰϮϯ ϮϭϮ ϮϭϮ ϮϭϮ ϮϭϮ ϰϬϭ ϰϬϭ ϰϬϭ ϰϬϭ ϰϰϮ ϰϰϮ ϰϰϮ ϰϰϮ
ZͲƐƋƵĂƌĞĚ Ϭ͘ϭϴϵ Ϭ͘ϭϵϴ Ϭ͘ϭϵϵ Ϭ͘ϮϬϲ Ϭ͘ϮϮϵ Ϭ͘Ϯϯϱ Ϭ͘Ϯϯϱ Ϭ͘Ϯϲϵ Ϭ͘Ϯϯϭ Ϭ͘Ϯϯϭ Ϭ͘Ϯϱϯ Ϭ͘Ϯϱϵ Ϭ͘Ϯϭϭ Ϭ͘ϮϭϮ Ϭ͘Ϯϭϱ Ϭ͘ϮϮϲ Ϭ͘ϭϯϳ Ϭ͘ϭϯϳ Ϭ͘ϭϯϴ Ϭ͘ϭϳϰ
&Ͳ^ƚĂƚŝƐƚŝĐ Ϯϵ͘ϰϲ�ΎΎΎ Ϯϯ͘ϱϬ�ΎΎΎ ϭϴ͘ϴϴ�ΎΎΎ ϭϯ͘ϭϬ�ΎΎΎ ϮϮ͘ϳϱ�ΎΎΎ ϭϴ͘ϱϬ�ΎΎΎ ϭϰ͘ϴϱ�ΎΎΎ ϭϰ͘Ϭϰ�ΎΎΎ ϭϮ͘Ϭϳ�ΎΎΎ ϴ͘ϵϴ�ΎΎΎ ϳ͘ϵϳ�ΎΎΎ ϱ͘ϴϭ�ΎΎΎ ϭϲ͘ϭϵ�ΎΎΎ ϭϮ͘ϲϬ�ΎΎΎ ϭϬ͘ϭϴ�ΎΎΎ ϳ͘ϵϯ�ΎΎΎ ϭϱ͘ϰϳ�ΎΎΎ ϭϭ͘ϵϯ�ΎΎΎ ϵ͘ϲϯ�ΎΎΎ ϵ͘ϴϭ�ΎΎΎ
ZŽďƵƐƚ�ƐƚĂŶĚĂƌĚ�ĞƌƌŽƌƐ�ŝŶ�ƉĂƌĞŶƚŚĞƐĞƐ
ΎΎΎ�ƉфϬ͘Ϭϭ͕�ΎΎ�ƉфϬ͘Ϭϱ͕�Ύ�ƉфϬ͘ϭ
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Table 21. Fixed Effect Regressions for Heart Disease and Poor Health  

 

 

 

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ�

�ĂƌĞ
�ŽŶƚƌŽů�
sĂƌŝĂďůĞƐ

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ��ĂƌĞ �ŽŶƚƌŽů�sĂƌŝĂďůĞƐ

s�Z/��>�^
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ

dŽƚĂůͺ&ƵŶĚŝŶŐͺůŽŐ Ͳϱ͘ϱϴϳΎΎΎ Ͳϱ͘ϬϲϬΎΎΎ Ͳϰ͘ϴϲϯΎΎΎ Ͳϯ͘ϯϱϬΎΎ Ͳϰ͘ϯϲϯΎΎΎ Ͳϰ͘ϴϮϬΎΎΎ Ͳϰ͘ϳϱϱΎΎΎ Ͳϭ͘ϱϭϯ
;ϭ͘ϭϳϱͿ ;ϭ͘ϯϱϴͿ ;ϭ͘ϯϲϬͿ ;ϭ͘ϱϮϯͿ ;ϭ͘ϬϬϳͿ ;ϭ͘ϮϴϴͿ ;ϭ͘ϮϴϮͿ ;ϭ͘ϯϰϯͿ

,W^�WĞƌĐĞŶƚ Ϭ͘ϭϱϰ ͲϬ͘Ϭϭϵ ͲϬ͘ϭϮϬ Ϭ͘ϲϵϯ Ͳϭ͘ϲϯϳ Ͳϭ͘ϱϬϯ Ͳϭ͘ϱϬϬ ͲϬ͘Ϭϴϲ
;ϭ͘ϰϮϲͿ ;ϭ͘ϰϴϳͿ ;ϭ͘ϱϭϱͿ ;ϭ͘ϯϮϬͿ ;ϭ͘ϱϴϯͿ ;ϭ͘ϱϱϭͿ ;ϭ͘ϱϱϱͿ ;ϭ͘ϯϴϮͿ

ƉĞƌƉŽǀϱϬ ϳ͘Ϭϱϱ ϱ͘Ϭϲϴ ϯ͘ϵϰϯ Ͳϲ͘ϭϰϮ ϰ͘ϯϰϯ ϲ͘Ϭϲϯ ϱ͘ϰϰϴ Ͳϭϯ͘ϲϯϬ
;ϵ͘ϭϳϬͿ ;ϴ͘ϴϮϰͿ ;ϵ͘ϬϯϴͿ ;ϭϬ͘ϰϴϰͿ ;ϭϬ͘ϯϱϵͿ ;ϭϬ͘ϴϬϭͿ ;ϭϬ͘ϰϭϮͿ ;ϭϮ͘ϭϳϯͿ

ƉĞƌĞĚƵĐͺůĞƐƐ,^ŐƌĂĚ Ϯϯ͘ϰϰϯ ϰϵ͘ϮϯϬΎΎΎ
;ϭϰ͘ϯϱϴͿ ;ϭϲ͘ϮϲϮͿ

ƉĞƌƵŶŝŶƐƵƌĞĚ ϲ͘ϵϮϬ ϭϮ͘ϴϯϮ
;ϴ͘ϭϵϰͿ ;ϴ͘ϯϴϲͿ

ƚŽƚĂůƌĂĐĞ ͲϬ͘ϬϬϬ ͲϬ͘ϬϬϬ
;Ϭ͘ϬϬϬͿ ;Ϭ͘ϬϬϬͿ

DĞĚŝĐĂŝĚͺ�ǆƉĂŶƐŝŽŶͺ^ƚĂƚƵƐͺƉůƵƐϭ ͲϬ͘ϯϰϰ ͲϬ͘ϰϮϲ ͲϬ͘ϮϮϬ Ϭ͘Ϯϴϯ Ϭ͘Ϯϱϲ Ϭ͘ϱϭϱ
;Ϭ͘ϳϬϬͿ ;Ϭ͘ϲϴϱͿ ;Ϭ͘ϳϲϰͿ ;Ϭ͘ϲϲϯͿ ;Ϭ͘ϲϲϴͿ ;Ϭ͘ϳϰϭͿ

ƉĞƌƐŽŶĂůͺĚŽĐƚŽƌͺƉĞƌĐĞŶƚ Ϭ͘ϱϵϮ Ϭ͘ϱϯϳ Ϭ͘Ϯϯϰ Ϭ͘ϭϱϰ
;Ϭ͘ϴϬϰͿ ;Ϭ͘ϴϬϴͿ ;Ϭ͘ϴϰϬͿ ;Ϭ͘ϴϮϲͿ

�ŽŶƐƚĂŶƚ ϭϯϭ͘ϱϲϴΎΎΎ ϭϮϬ͘ϬϳϬΎΎΎ ϭϭϱ͘ϳϬϬΎΎΎ ϳϵ͘ϳϰϵΎΎ ϭϬϲ͘ϯϱϳΎΎΎ ϭϭϲ͘ϯϱϵΎΎΎ ϭϭϰ͘ϵϮϭΎΎΎ ϯϴ͘ϲϲϲ
;Ϯϱ͘ϱϲϯͿ ;Ϯϵ͘ϲϰϰͿ ;Ϯϵ͘ϲϲϵͿ ;ϯϯ͘ϲϰϭͿ ;Ϯϭ͘ϴϳϵͿ ;Ϯϴ͘ϬϲϰͿ ;Ϯϳ͘ϵϳϱͿ ;Ϯϵ͘ϳϭϭͿ

KďƐĞƌǀĂƚŝŽŶƐ ϰϬϭ ϰϬϭ ϰϬϭ ϰϬϭ ϰϰϮ ϰϰϮ ϰϰϮ ϰϰϮ
ZͲƐƋƵĂƌĞĚ Ϭ͘Ϯϭϭ Ϭ͘ϮϭϮ Ϭ͘Ϯϭϱ Ϭ͘ϮϮϲ Ϭ͘ϭϯϳ Ϭ͘ϭϯϳ Ϭ͘ϭϯϴ Ϭ͘ϭϳϰ
&Ͳ^ƚĂƚŝƐƚŝĐ ϭϲ͘ϭϵ�ΎΎΎ ϭϮ͘ϲϬ�ΎΎΎ ϭϬ͘ϭϴ�ΎΎΎ ϳ͘ϵϯ�ΎΎΎ ϭϱ͘ϰϳ�ΎΎΎ ϭϭ͘ϵϯ�ΎΎΎ ϵ͘ϲϯ�ΎΎΎ ϵ͘ϴϭ�ΎΎΎ
ZŽďƵƐƚ�ƐƚĂŶĚĂƌĚ�ĞƌƌŽƌƐ�ŝŶ�ƉĂƌĞŶƚŚĞƐĞƐ
ΎΎΎ�ƉфϬ͘Ϭϭ͕�ΎΎ�ƉфϬ͘Ϭϱ͕�Ύ�ƉфϬ͘ϭ
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Table 22. Fixed Effect Limited Sample Regressions for Asthma, Hypertension, and Diabetes 

 

 

 

 

 

 

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ�

�ĂƌĞ
�ŽŶƚƌŽů�
sĂƌŝĂďůĞƐ

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ�

�ĂƌĞ
�ŽŶƚƌŽů�
sĂƌŝĂďůĞƐ

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ�

�ĂƌĞ
�ŽŶƚƌŽů�
sĂƌŝĂďůĞƐ

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ�

�ĂƌĞ
�ŽŶƚƌŽů�
sĂƌŝĂďůĞƐ

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ��ĂƌĞ �ŽŶƚƌŽů�sĂƌŝĂďůĞƐ

s�Z/��>�^ ĂƐƚŚŵĂͺůŽŐ ĂƐƚŚŵĂͺůŽŐ ĂƐƚŚŵĂͺůŽŐ ĂƐƚŚŵĂͺůŽŐ ĚŝĂďĞƚĞƐͺůŽŐ ĚŝĂďĞƚĞƐͺůŽŐ ĚŝĂďĞƚĞƐͺůŽŐ ĚŝĂďĞƚĞƐͺůŽŐ
ŚǇƉĞƌƚĞŶƐŝŽŶ

ͺůŽŐ
ŚǇƉĞƌƚĞŶƐŝŽŶ

ͺůŽŐ
ŚǇƉĞƌƚĞŶƐŝŽŶ

ͺůŽŐ
ŚǇƉĞƌƚĞŶƐŝŽŶ

ͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ

dŽƚĂůͺ&ƵŶĚŝŶŐͺůŽŐ Ͳϰ͘ϳϰϰ Ͳϳ͘ϱϬϱ Ͳϲ͘ϲϭϱ Ͳϯ͘ϳϳϬ Ͳϴ͘ϴϰϰΎΎ Ͳϭϭ͘ϰϯϵΎΎ ͲϭϬ͘ϬϬϲΎΎ Ͳϱ͘ϰϮϯΎΎ Ϭ͘Ϭϵϲ Ͳϯ͘Ϯϴϯ Ͳϯ͘ϯϯϳ ϯ͘ϳϬϲ Ͳϳ͘ϴϭϭΎ ͲϭϬ͘ϱϬϰΎΎ Ͳϵ͘ϴϰϭΎ Ͳϰ͘ϮϲϰΎΎ Ͳϴ͘ϱϬϯ Ͳϭϭ͘ϴϲϭΎΎ ͲϭϬ͘ϴϲϬΎ Ͳϰ͘ϬϭϬ
;ϱ͘ϲϯϮͿ ;ϰ͘ϲϯϭͿ ;ϰ͘ϴϵϭͿ ;ϱ͘ϭϴϲͿ ;ϯ͘ϬϰϬͿ ;Ϯ͘ϱϬϴͿ ;ϯ͘ϬϳϰͿ ;ϭ͘ϴϲϴͿ ;ϯ͘ϯϯϱͿ ;ϰ͘ϭϯϭͿ ;ϰ͘ϵϵϰͿ ;ϯ͘ϵϬϵͿ ;ϯ͘ϭϰϲͿ ;Ϯ͘ϯϬϵͿ ;ϯ͘ϳϮϴͿ ;ϭ͘ϭϵϮͿ ;ϰ͘ϯϳϰͿ ;ϯ͘ϳϬϳͿ ;ϯ͘ϵϰϳͿ ;Ϯ͘ϲϭϮͿ

,W^�WĞƌĐĞŶƚ ϲ͘ϭϲϴ ϴ͘ϴϳϳ ϳ͘ϯϭϲ ϴ͘ϱϳϮ ϭϭ͘ϲϴϯΎ ϭϰ͘ϱϳϳΎΎ ϭϮ͘ϬϱϴΎ ϭϭ͘ϴϴϵΎΎ Ͳϴ͘ϱϬϴ Ͳϯ͘ϮϬϱ Ͳϯ͘ϬϬϭ Ͳϰ͘ϴϭϳ ϴ͘ϵϯϰ ϭϭ͘ϱϴϮΎ ϭϬ͘ϲϰϬ ϭϯ͘ϲϮϵΎ ϵ͘ϯϴϲ ϭϯ͘ϭϮϵ ϭϭ͘ϯϳϬ ϭϯ͘ϰϵϵΎΎ
;ϵ͘ϳϳϯͿ ;ϵ͘ϮϵϳͿ ;ϵ͘ϮϴϭͿ ;ϵ͘ϯϲϴͿ ;ϱ͘ϮϵϴͿ ;ϱ͘ϬϲϮͿ ;ϰ͘ϴϰϴͿ ;Ϯ͘ϳϳϬͿ ;ϲ͘ϭϵϬͿ ;ϲ͘ϲϰϮͿ ;ϴ͘ϭϬϲͿ ;ϯ͘ϲϱϵͿ ;ϱ͘ϱϲϰͿ ;ϱ͘ϯϵϯͿ ;ϱ͘ϮϯϴͿ ;ϰ͘ϵϮϭͿ ;ϴ͘ϴϰϳͿ ;ϴ͘ϭϴϭͿ ;ϳ͘ϴϬϱͿ ;Ϯ͘ϵϰϮͿ

ƉĞƌƉŽǀϱϬ Ͳϵ͘ϯϰϳ Ͳϯ͘ϳϰϮ Ͳϳ͘ϴϵϳ ͲϭϮ͘Ϭϲϵ Ͳϵ͘ϯϵϴ Ͳϰ͘ϯϳϱ Ͳϭϭ͘Ϭϰϳ Ͳϯϭ͘ϱϲϭ ϭϮ͘ϲϮϯ ϭϱ͘ϲϴϮΎ ϭϯ͘ϬϰϲΎΎ Ͳϭϵ͘ϮϱϵΎΎ ϳ͘ϲϰϬ ϭϮ͘ϳϭϬ ϴ͘ϮϮϳ ͲϭϬ͘ϳϲϵ ϭϴ͘ϱϮϴ Ϯϱ͘ϬϮϲ ϮϬ͘ϯϲϳ Ͳϲ͘ϯϭϬ
;Ϯϯ͘ϭϴϵͿ ;ϮϬ͘ϵϭϰͿ ;Ϯϭ͘ϮϵϰͿ ;ϮϬ͘ϭϬϳͿ ;ϮϮ͘ϰϰϳͿ ;Ϯϯ͘ϯϵϭͿ ;Ϯϱ͘ϯϮϳͿ ;Ϯϯ͘ϱϭϲͿ ;ϭϭ͘ϰϬϬͿ ;ϳ͘ϬϳϯͿ ;ϰ͘ϲϱϱͿ ;ϲ͘ϭϴϲͿ ;ϭϴ͘ϮϵϴͿ ;ϭϳ͘ϯϯϰͿ ;Ϯϭ͘ϮϭϵͿ ;ϭϳ͘ϱϭϬͿ ;ϭϴ͘ϮϵϰͿ ;ϮϮ͘ϭϮϰͿ ;Ϯϰ͘ϵϭϱͿ ;ϭϴ͘ϳϭϲͿ

ƉĞƌĞĚƵĐͺůĞƐƐ,^ŐƌĂĚ ϰϲ͘ϵϰϲ Ϯϯ͘Ϭϳϴ ϮϬ͘ϲϬϲ ϲϰ͘ϭϱϮ ϱϳ͘ϭϲϳ
;ϳϬ͘ϰϵϮͿ ;ϰϮ͘ϱϵϬͿ ;ϱϵ͘ϲϭϰͿ ;ϱϯ͘ϲϴϰͿ ;ϯϱ͘ϯϰϮͿ

ƉĞƌƵŶŝŶƐƵƌĞĚ Ͳϰ͘ϴϮϱ ϯϭ͘ϰϲϯ ϱϴ͘ϯϵϵΎ ϭϰ͘ϱϯϴ Ϯϰ͘ϵϯϳ
;ϱ͘ϭϯϯͿ ;ϯϬ͘ϰϯϬͿ ;ϮϮ͘ϭϵϳͿ ;ϯϬ͘ϭϳϲͿ ;Ϯϳ͘ϳϱϭͿ

ƚŽƚĂůƌĂĐĞ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϭ Ϭ͘ϬϬϭ Ϭ͘ϬϬϭ
;Ϭ͘ϬϬϭͿ ;Ϭ͘ϬϬϭͿ ;Ϭ͘ϬϬϭͿ ;Ϭ͘ϬϬϭͿ ;Ϭ͘ϬϬϬͿ

DĞĚŝĐĂŝĚͺ�ǆƉĂŶƐŝŽŶͺ^ƚĂƚƵƐͺƉůƵƐϭ Ϯ͘ϰϱϰ Ϯ͘ϱϯϳΎ ϭ͘ϵϴϭ ϭ͘ϵϵϬΎΎ Ϯ͘ϭϮϰΎΎ ϰ͘ϱϭϰ Ϯ͘ϯϬϱ Ϯ͘ϰϬϳ ϳ͘ϳϬϰΎΎ Ϯ͘ϬϵϬΎΎ Ϯ͘ϯϱϳΎ ϯ͘ϰϯϯ Ϯ͘ϱϳϱΎ Ϯ͘ϲϲϴΎ ϰ͘ϭϵϯ
;ϭ͘ϮϬϵͿ ;ϭ͘ϭϴϳͿ ;ϭ͘ϭϵϮͿ ;Ϭ͘ϲϱϬͿ ;Ϭ͘ϳϭϵͿ ;Ϯ͘ϴϬϮͿ ;ϭ͘ϯϴϲͿ ;ϭ͘ϲϱϮͿ ;Ϯ͘ϲϮϯͿ ;Ϭ͘ϲϮϲͿ ;Ϭ͘ϵϬϭͿ ;Ϯ͘ϴϬϰͿ ;ϭ͘ϬϯϭͿ ;ϭ͘ϬϯϲͿ ;Ϯ͘ϳϯϰͿ

ƉĞƌƐŽŶĂůͺĚŽĐƚŽƌͺƉĞƌĐĞŶƚ ϰ͘ϲϱϮΎ ϰ͘ϭϴϯΎΎ ϳ͘ϰϲϭ ϳ͘ϲϰϲΎ ϭ͘ϯϭϬ ϯ͘ϰϮϵ ϳ͘ϳϯϳ ϳ͘ϵϯϱ ϱ͘ϮϭϬ ϰ͘ϵϲϲΎ
;ϭ͘ϳϵϲͿ ;ϭ͘ϰϭϰͿ ;ϯ͘ϴϭϴͿ ;ϯ͘ϱϳϱͿ ;ϯ͘ϯϯϯͿ ;Ϯ͘ϳϰϰͿ ;ϰ͘ϭϬϮͿ ;ϰ͘ϬϴϱͿ ;Ϯ͘ϳϵϯͿ ;Ϯ͘ϭϯϲͿ

�ŽŶƐƚĂŶƚ ϭϭϯ͘ϵϬϯ ϭϳϯ͘Ϯϴϲ ϭϱϯ͘ϳϰϴ ϴϯ͘ϯϳϬ ϮϬϮ͘ϳϮϭΎΎ Ϯϱϴ͘ϱϳϭΎΎΎ ϮϮϳ͘ϬϴϭΎΎ ϭϭϯ͘ϯϭϱΎΎ ϴ͘Ϭϭϭ ϴϬ͘ϵϱϳ ϴϮ͘Ϯϰϲ ͲϭϬϲ͘ϵϮϬ ϭϳϳ͘ϰϭϰΎ Ϯϯϱ͘ϰϬϮΎΎΎ ϮϮϬ͘ϮϮϰΎΎ ϳϱ͘ϳϱϭΎΎ ϭϵϯ͘Ϭϭϯ Ϯϲϱ͘ϮϳϳΎΎ Ϯϰϯ͘ϮϴϳΎΎ ϲϳ͘ϯϬϵ
;ϭϭϵ͘ϱϬϯͿ ;ϵϴ͘ϲϯϱͿ ;ϭϬϰ͘ϱϬϭͿ ;ϭϭϰ͘ϲϴϵͿ ;ϲϯ͘ϳϲϱͿ ;ϱϮ͘ϳϮϱͿ ;ϲϰ͘ϰϳϲͿ ;ϯϴ͘ϬϭϮͿ ;ϳϮ͘ϲϬϯͿ ;ϴϵ͘ϵϲϬͿ ;ϭϬϴ͘ϳϯϮͿ ;ϴϲ͘ϳϮϵͿ ;ϲϲ͘ϰϯϯͿ ;ϰϵ͘ϬϯϲͿ ;ϳϵ͘ϮϯϳͿ ;ϮϬ͘ϯϴϬͿ ;ϵϯ͘ϳϯϲͿ ;ϳϵ͘ϬϭϭͿ ;ϴϯ͘ϳϮϮͿ ;ϲϯ͘ϯϮϳͿ

KďƐĞƌǀĂƚŝŽŶƐ ϰϰ ϰϰ ϰϰ ϰϰ ϰϱ ϰϱ ϰϱ ϰϱ Ϯϯ Ϯϯ Ϯϯ Ϯϯ ϰϭ ϰϭ ϰϭ ϰϭ ϰϱ ϰϱ ϰϱ ϰϱ
ZͲƐƋƵĂƌĞĚ Ϭ͘ϭϬϴ Ϭ͘ϭϲϵ Ϭ͘Ϯϱϭ Ϭ͘ϮϳϬ Ϭ͘ϯϭϬ Ϭ͘ϯϰϱ Ϭ͘ϱϭϴ Ϭ͘ϱϵϵ Ϭ͘ϭϱϮ Ϭ͘Ϯϯϰ Ϭ͘Ϯϱϭ Ϭ͘ϲϳϭ Ϭ͘ϮϭϬ Ϭ͘Ϯϱϯ Ϭ͘ϰϳϬ Ϭ͘ϱϱϬ Ϭ͘Ϯϳϵ Ϭ͘ϯϰϲ Ϭ͘ϰϰϰ Ϭ͘ϱϴϯ
&Ͳ^ƚĂƚŝƐƚŝĐ ϰ͘Ϯϭ�Ύ ϭϭ͘ϭϲ�ΎΎ Ͳ Ͳ ϭϭ͘ϳϳ�ΎΎ Ͳ Ͳ Ͳ ϰϴ͘ϳϬ�ΎΎΎ Ϯϲ͘Ϭϰ�ΎΎΎ Ͳ Ͳ ϴ͘ϱϵ�ΎΎ Ϯϵ͘ϯϱ�ΎΎΎ Ͳ Ͳ ϳ͘ϳϳ�ΎΎ ϳ͘ϴϯ�ΎΎ Ͳ Ͳ
ZŽďƵƐƚ�ƐƚĂŶĚĂƌĚ�ĞƌƌŽƌƐ�ŝŶ�ƉĂƌĞŶƚŚĞƐĞƐ
ΎΎΎ�ƉфϬ͘Ϭϭ͕�ΎΎ�ƉфϬ͘Ϭϱ͕�Ύ�ƉфϬ͘ϭ
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Table 23. Fixed Effect Limited Sample Regressions for Heart Disease and Poor Health 

 

 

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ�

�ĂƌĞ
�ŽŶƚƌŽů�
sĂƌŝĂďůĞƐ

^ŝŵƉůĞ�
ZĞŐƌĞƐƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ

DĞĚŝĐĂŝĚ�
�ǆƉĂŶƐŝŽŶ�н�
^ŽƵƌĐĞ�ŽĨ��ĂƌĞ �ŽŶƚƌŽů�sĂƌŝĂďůĞƐ

s�Z/��>�^
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ
ŚĞĂƌƚͺĚŝƐĞĂƐ

ĞͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ ƉŽŽƌŚĞĂůƚŚͺůŽŐ

dŽƚĂůͺ&ƵŶĚŝŶŐͺůŽŐ Ͳϳ͘ϴϭϭΎ ͲϭϬ͘ϱϬϰΎΎ Ͳϵ͘ϴϰϭΎ Ͳϰ͘ϮϲϰΎΎ Ͳϴ͘ϱϬϯ Ͳϭϭ͘ϴϲϭΎΎ ͲϭϬ͘ϴϲϬΎ Ͳϰ͘ϬϭϬ
;ϯ͘ϭϰϲͿ ;Ϯ͘ϯϬϵͿ ;ϯ͘ϳϮϴͿ ;ϭ͘ϭϵϮͿ ;ϰ͘ϯϳϰͿ ;ϯ͘ϳϬϳͿ ;ϯ͘ϵϰϳͿ ;Ϯ͘ϲϭϮͿ

,W^�WĞƌĐĞŶƚ ϴ͘ϵϯϰ ϭϭ͘ϱϴϮΎ ϭϬ͘ϲϰϬ ϭϯ͘ϲϮϵΎ ϵ͘ϯϴϲ ϭϯ͘ϭϮϵ ϭϭ͘ϯϳϬ ϭϯ͘ϰϵϵΎΎ
;ϱ͘ϱϲϰͿ ;ϱ͘ϯϵϯͿ ;ϱ͘ϮϯϴͿ ;ϰ͘ϵϮϭͿ ;ϴ͘ϴϰϳͿ ;ϴ͘ϭϴϭͿ ;ϳ͘ϴϬϱͿ ;Ϯ͘ϵϰϮͿ

ƉĞƌƉŽǀϱϬ ϳ͘ϲϰϬ ϭϮ͘ϳϭϬ ϴ͘ϮϮϳ ͲϭϬ͘ϳϲϵ ϭϴ͘ϱϮϴ Ϯϱ͘ϬϮϲ ϮϬ͘ϯϲϳ Ͳϲ͘ϯϭϬ
;ϭϴ͘ϮϵϴͿ ;ϭϳ͘ϯϯϰͿ ;Ϯϭ͘ϮϭϵͿ ;ϭϳ͘ϱϭϬͿ ;ϭϴ͘ϮϵϰͿ ;ϮϮ͘ϭϮϰͿ ;Ϯϰ͘ϵϭϱͿ ;ϭϴ͘ϳϭϲͿ

ƉĞƌĞĚƵĐͺůĞƐƐ,^ŐƌĂĚ ϲϰ͘ϭϱϮ ϱϳ͘ϭϲϳ
;ϱϯ͘ϲϴϰͿ ;ϯϱ͘ϯϰϮͿ

ƉĞƌƵŶŝŶƐƵƌĞĚ ϭϰ͘ϱϯϴ Ϯϰ͘ϵϯϳ
;ϯϬ͘ϭϳϲͿ ;Ϯϳ͘ϳϱϭͿ

ƚŽƚĂůƌĂĐĞ Ϭ͘ϬϬϭ Ϭ͘ϬϬϭ
;Ϭ͘ϬϬϭͿ ;Ϭ͘ϬϬϬͿ

DĞĚŝĐĂŝĚͺ�ǆƉĂŶƐŝŽŶͺ^ƚĂƚƵƐͺƉůƵƐϭ Ϯ͘ϬϵϬΎΎ Ϯ͘ϯϱϳΎ ϯ͘ϰϯϯ Ϯ͘ϱϳϱΎ Ϯ͘ϲϲϴΎ ϰ͘ϭϵϯ
;Ϭ͘ϲϮϲͿ ;Ϭ͘ϵϬϭͿ ;Ϯ͘ϴϬϰͿ ;ϭ͘ϬϯϭͿ ;ϭ͘ϬϯϲͿ ;Ϯ͘ϳϯϰͿ

ƉĞƌƐŽŶĂůͺĚŽĐƚŽƌͺƉĞƌĐĞŶƚ ϳ͘ϳϯϳ ϳ͘ϵϯϱ ϱ͘ϮϭϬ ϰ͘ϵϲϲΎ
;ϰ͘ϭϬϮͿ ;ϰ͘ϬϴϱͿ ;Ϯ͘ϳϵϯͿ ;Ϯ͘ϭϯϲͿ

�ŽŶƐƚĂŶƚ ϭϳϳ͘ϰϭϰΎ Ϯϯϱ͘ϰϬϮΎΎΎ ϮϮϬ͘ϮϮϰΎΎ ϳϱ͘ϳϱϭΎΎ ϭϵϯ͘Ϭϭϯ Ϯϲϱ͘ϮϳϳΎΎ Ϯϰϯ͘ϮϴϳΎΎ ϲϳ͘ϯϬϵ
;ϲϲ͘ϰϯϯͿ ;ϰϵ͘ϬϯϲͿ ;ϳϵ͘ϮϯϳͿ ;ϮϬ͘ϯϴϬͿ ;ϵϯ͘ϳϯϲͿ ;ϳϵ͘ϬϭϭͿ ;ϴϯ͘ϳϮϮͿ ;ϲϯ͘ϯϮϳͿ

KďƐĞƌǀĂƚŝŽŶƐ ϰϭ ϰϭ ϰϭ ϰϭ ϰϱ ϰϱ ϰϱ ϰϱ
ZͲƐƋƵĂƌĞĚ Ϭ͘ϮϭϬ Ϭ͘Ϯϱϯ Ϭ͘ϰϳϬ Ϭ͘ϱϱϬ Ϭ͘Ϯϳϵ Ϭ͘ϯϰϲ Ϭ͘ϰϰϰ Ϭ͘ϱϴϯ
&Ͳ^ƚĂƚŝƐƚŝĐ ϴ͘ϱϵ�ΎΎ Ϯϵ͘ϯϱ�ΎΎΎ Ͳ Ͳ ϳ͘ϳϳ�ΎΎ ϳ͘ϴϯ�ΎΎ Ͳ Ͳ
ZŽďƵƐƚ�ƐƚĂŶĚĂƌĚ�ĞƌƌŽƌƐ�ŝŶ�ƉĂƌĞŶƚŚĞƐĞƐ
ΎΎΎ�ƉфϬ͘Ϭϭ͕�ΎΎ�ƉфϬ͘Ϭϱ͕�Ύ�ƉфϬ͘ϭ
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