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ABSTRACT OF THE DISSERTATION 
 

The Impact of Political Fragmentation on Health Disparities and Local Health 

Expenditure 

By 

Yonsu Kim 

Doctor of Philosophy in Planning, Policy, and Design 

University of California, Irvine, 2016 

Associate Professor Tim-Allen Bruckner, Chair  

 

During the 1970s and1980s in the U.S., population movement, urban sprawl and 

governance reform led to a proliferation of local, autonomous jurisdictions. Previous 

literature examines how this creation of local governments, referred to as political 

fragmentation, contributes to public spending and social inequality. I build on this 

literature by examining three potential consequences of political fragmentation: 

increased health disparities, reduced public investments in health, and reductions in 

public economic efficiency. I ground these lines of inquiry from diverse fields including 

political science, urban planning, and public health.  

In my first analytic chapter, I test the hypothesis that the mortality disparity 

between whites and African Americans varies positively with fragmentation. I retrieved 

mortality data from the multiple cause-of-death file and measured fragmentation among 
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226 U.S. counties (population size ≤ 200,000) over four distinct periods (1972-73, 1977-

78, 1982-83, and 1987-88). Consistent with my hypothesis, I find a positive relation 

between political fragmentation and the African American / white difference in all-cause 

mortality. 

Next, to explore a pathway through which fragmentation may increase to health 

disparities, I examined whether fragmentation corresponds with a reduction in public 

health expenditures. Consistent with this proposition, I find that fragmentation varies 

negatively with per capita health expenditure (coef: -0.03, p<0.01), and health 

expenditure as a proportion of total expenditure (coef: -0.0084, P<0.001). In my last 

analytic chapter, I test the Leviathan hypothesis that fragmented local governments act 

inefficiently and lead to unexpected rises in overall local expenditures. Counter to this 

hypothesis, results indicate that general purpose government fragmentation constraints 

per capita expenditure (coef: =-0.953, p<0.001). 

Taken together, my results suggest that political fragmentation may exacerbate 

health inequalities by reducing the per capita public outlay for health spending among 

disadvantaged groups. However, my findings remain inconclusive regarding whether, 

and to what extent, political fragmentation promotes economic efficiency in public 

management of urban locales. I conclude with recommendations of future areas of 

research.   
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CHAPTER 1: Introduction 

 

The U.S. experienced dramatic changes in urban landscapes due to population 

growth and urban development from the 1960 to the 1980s. For instance, the population 

of Los Angeles County increased from 7.5 million in 1972 to 8.56 million in 1987 

(SEER).  The population growth coincided with the relocation of middle class from the 

urban center to the suburbs. In turn, this suburban migration led to urban sprawl and 

central city decline. The policies of federal governments encouraged the affluent or 

middle class to move out to suburban areas (Jargowsky, 2002; Judd & Swanstrom, 

2010).   

A growing number of local governments were established to provide tailored 

public goods and services for the new suburban residents. The government census 

indicates that the number of municipalities was 3,129 in 1972 and rose to 3,550 in 1987 

by 13.5%. The increase was the highest in special purpose governments, whose 

number increased from 5,116 to 6,982 by 36.5% during the same period (U.S. Census 

Bureau, 2015) while 3,021 local government units were newly incorporated across the 

county. 

The structure of local government has complex and multiple layers. The types of 

local governments consist of general purpose governments including state 

governments, county governments, municipalities, town and township, and special 

purpose governments including special districts and school districts. Population growth 

and urban sprawl led to an increase in the number of local governments in the U.S. This 
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phenomenon contributed to local government fragmentation, which is referred to the 

proliferation of government units in a jurisdiction by redistributing functions, powers, 

finances or people away from central authority (Dolan, 1990; Judd & Swanstrom, 2010). 

Goodman (1980) defines the four forms of fragmentation: (i.) proliferation of 

incorporated communities, (ii.) overlapping functions with county and municipality, (iii.) 

the existence of special districts, and (iv.) the extension of boundaries. In this study, 

fragmentation mainly involves an increase in the number of government units. My 

dissertation focuses on the association between fragmentation and health, and fiscal 

implications of political fragmentation, especially as fragmentation relates to the process 

of urban sprawl, proliferation of local governments (incorporated communities), and 

segregation. More detailed discussion on the definitions and measures is provided in 

chapter 2. 

This dissertation builds on two competing views on the effect of political 

fragmentation on economic efficiency (Boyne, 1992) as follows. The positive views on 

fragmentation include Tiebout‘s model and the Leviathan hypothesis. Tiebout claims 

that interjurisdictional competition among fragmented governments allows residents to 

choose a jurisdiction that best meets one‘s individual preferences and provides 

customized public services. Residents could then move among jurisdictions or ―vote 

with their feet‖ (Tiebout, 1956) based on their preferences. This hypothesis is analogous 

to a private market, in which competition motivates firms as price-takers to provide 

customers with goods and services at the lowest cost to maximize their profits (Berry, 

2008; Eberts & Gronberg, 1988). The Leviathan model views government as an entity 

that tends to maximize its size in terms of finance, employment, power, and function 
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without the existence of competition. Thus, competition among government units 

induces the constraint on the Leviathan, implying that the size of government sector is 

negatively associated with the extent of fragmentation. Brennan and Buchanan argue 

that, as an analogy of monopolistic firms in the market, a monolithic government tends 

to maximize the size of tax revenue and it needs to be constrained by limiting their 

political power and access to tax (Brennan & Buchanan, 1980; Oates, 1985). The 

decrease in the size of revenue and expenditure implies more efficient use of financial 

resources as it relieves the burden of tax payers. In contrast, the opposing view 

concerns ―economies of scale‖ that suggest the greater efficiency of consolidated local 

governments by lowering costs and avoiding overlapped functions (Boyne, 1992). In 

order to examine whether fragmentation constrains the Leviathan, studies have 

examined the relation between the extent of fragmentation and the size of public sector 

(Berry, 2008; Campbell, 2004; Crow, 2008; Dolan, 1990; Eberts & Gronberg, 1988; 

Forbes & Zampelli, 1989; Goodman (2015); Nelson, 1987; Oates, 1985; Schneider, 

1986; Stansel, 2006; Zax, 1989). In chapter 2, I address the findings of empirical studies 

in detail.  

Along with the economic perspective of consequences of political fragmentation, 

the perspective of social equity issues concerns racial segregation, income inequality, 

poverty concentration, and health disparities (Altshuler, Wolman, & Mitchell, 1999; 

Dreier, Mollenkopf, & Swanstrom, 2001; Hutson, Kaplan, Rankit & Mujahid, 2013; 

Weiher, 1991). Scholars have argued that fragmented governance may consolidate 

resources and persons into municipalities in ways that widen geographic differences in 

income, health, and racial/ethnic composition. Only a few studies examine the relation 
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between fragmented governance and health disparities. Hutson and colleagues (2013) 

report an association between fragmentation and health disparities, using the largest 

171 metropolitan areas in the US. In line with their findings, this study aims to provide a 

more rigorous test of the relation between fragmentation and health disparities by using 

historical data. I also explore potential pathways by which fragmentation could precede 

racial segregation and the pattern of health spending by the public sector (Bischoff, 

2008; Mays & Smith, 2009). 

First, I examine the association between fragmented structure of local 

governments and health disparities, and explore a mechanism in which the reform of 

urban governance may affect population health through the lens of heath expenditure in 

public sector. Then, I discuss more elaborated fragmentation definitions considering the 

conditions that satisfy the assumptions in Tiebout‘s model, and apply the notions and 

measures to identify the associations between increased fragmentation and changes in 

expenditures as well as total expenditure per capita. 

The first analysis in Chapter 3 estimates the relation of political fragmentation 

and health equity by testing the hypothesis that mortality disparities between white and 

African American vary positively with increased political fragmentation. The test utilizes 

historical mortality data of vital statistics from 1972 to 1987, and applies a count metric 

that represents the number of local governments per resident as a widely used measure 

of political fragmentation. I focus on urban counties since the pace of political 

fragmentation rapidly took place in urbanized areas in concert with population growth, 

urban sprawl, and government reforms. After reviewing historical background of political 

fragmentation and the contribution of fragmentation on racial segregation and poverty 
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concentration, I examine how the mortality gap between whites and African Americans 

corresponds with an increase in the fragmentation metric.  

The second analysis analyzes the relation between the extent of political 

fragmentation and the size of health expenditure among U.S. counties. The primary 

goal of the analysis centers on whether or not health expenditure decreases as counties 

become fragmented. This expectation arises from public choice theory that explains 

fragmented governance leads to a decrease in the government expenditure, thereby 

improving fiscal health. The analysis retrieves recent data on the government finance 

statistics from 1997 to 2012 at county level. From the perspective of social equity and 

public health, however, a decrease in health expenditure may result in poorer health 

outcomes among population (Mays & Smith, 2011). Hence, I focus primarily only on 

identifying the relation between fragmentation and changes in health spending among 

local governments.   

Unlike the second analysis on health expenditure, the third analysis examines 

whether fragmentation constrains per capita total expenditure of local governments, 

applying the definition of horizontal fragmentation in urban areas for the test of the 

Leviathan hypothesis. Empirical research has shown mixed results for the association 

between fragmented government system and the size of local governments (Hendrick, 

Jimenez, & Lal, 2011; Kim & Jurey, 2013). The third analysis utilizes county as unit of 

analysis to be consistent with other analyses of this study. Considering multi-

dimensions of urban governance, I underline estimating the net effect of horizontal 

fragmentation among municipalities in urban areas based on evidence from the recent 

literature (Berry, 2008; Hendrick et al., 2011; Goodman, 2015), and compare the 
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associations between the impact of horizontal fragmentation and the different types of 

public expenditures. Relying on the arguments above, I test the following hypotheses in 

my dissertation. 

1) Mortality disparities between whites and African Americans move positively 

with political fragmentation of local governments in urban counties from 1972 to 1987 in 

the U.S. (Chapter 3) 

2) Per capita health care expenditure of local governments in urban counties 

varies negatively with an increased fragmentation from 1997 to 2012, but show a 

different pattern from total expenditure per capita (Chapter 4). 

3) Consistent with the Leviathan hypothesis, per capita total expenditure varies 

negatively with an increase in horizontal fragmentation in urbanized counties from 1997 

to 2012 (Chapter 5). 

My dissertation is structured as follows. First, I review the literature that describes 

political fragmentation and underpins the logic of all analyses. Second, I provide the 

motivation, analyses, and results of the three hypothesis tests. Third, I synthesize these 

results, suggest avenues for future research, and conclude. 
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CHAPTER 2: Literature Review and Background 

 

 

Building on the hypotheses that fragmented governance in urban areas 

contributes to enhanced provision of public services, this study examines whether 

fragmentation among local governments relates to population health and explores 

pathways between urban governance and health disparities. In this chapter, I review the 

concepts of Tiebout‘s model and the Leviathan hypothesis in public choice theory, and 

discuss the implications by empirical research. Then, I examine studies on how urban 

governance relates to social equity issues, and address the arguments and empirical 

findings that suggest the association between fragmented governance and health 

disparities. 

 

Theoretical Background of Political Fragmentation 

 

Advocates for political fragmentation have developed their arguments on the 

basis of public choice theory that underlies the efficient provision of some governmental 

services such as police and fire protection, education, hospitals, transportation, and, 

housing and community development. Tiebout (1956) postulated an extreme model to 

address the expenditure pattern of local government by making the assumptions such 

as: 1) consumer-voters (residents) are fully mobile and allowed to move to any 

community that satisfies their preferences, 2) they react based on their full knowledge 

on revenue and expenditure patterns, 3) there are a number of communities which they 
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can choose from to live. His argument provides policy implications for municipal 

integration and local expenditure pattern. For instance, if police service is provided at a 

metropolitan level other than local level, a community may have less police protection 

than at local level. In contrast, public services at local level would be more customized 

to meet the needs of residents, enhancing allocative efficiency of government resources 

(Tiebout, 1956).  

In line with Tiebout‘s hypothesis, Brennan and Buchanan (1980) developed a 

theory regarding public finance. They regard government as a revenue-maximizing 

Leviathan, and argue that a constitution is required to limit the monolithic power of 

central government that exploits the citizen by maximizing the tax revenue, acting like 

an individual or firm who maximizes one‘s profit selfishly (Brennan & Buchanan, 1980). 

Through the Leviathan model, Brennan and Buchanan proposed that fiscal 

decentralization is a constraint on revenue-maximizing behavior of the Leviathan. Given 

the inter-jurisdiction mobility among residents, competition among jurisdictions or 

governments gives local governments more authority for decision making at local level 

and restricts the power of the Leviathan federal government to efficiently distribute 

public resources (Brennan & Buchanan, 1980). Hence, the Leviathan model 

hypothesizes that the size of the public sector is negatively associated with the degree 

of fiscal decentralization or political fragmentation (Oates, 1985). 
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Definitions and Measures for Fragmentation 

 

Scholars in planning, public policy, and public economics have used various 

indicators for measuring governance structure. The categories for the indicators include 

counts of local governments, densities, shares of governments, area or finance, 

composition of government revenues or expenditures, and distributions of government 

unit (Kim & Jurey, 2013). However, use of different definitions and measures has 

produced mixed results for the Leviathan hypothesis test (Berry, 2008, Eberts & 

Gronberg, 1990; Forbes & Zampelli, 1989; Foster, 1997a; Nelson, 1987; Oates, 1985; 

Raimondo, 1989; Schneider, 1986, Zax, 1989). For instance, some measures may 

include all local government entities or may exclude special purpose governments and 

school districts. Some indicators may estimate the extent of fiscal decentralization from 

federal to local governments while others measure the degree of redistribution of 

political power and responsibility.  

Two main dimensions for local governance structure include fragmentation and 

decentralization. Boyne (1992) distinguishes between fragmentation and 

decentralization. Fragmentation refers to ―the number of separate units‖ in a geographic 

area while a geographic area is covered by one government entity in consolidated 

system. In contract, decentralization involves the extent of the distribution of finance and 

responsibilities (Boyne, 1992). Regarding fiscal decentralization, Akai and Sakata 

(2002) introduce four indices of local autonomy developed by Stephens and Wikstrom 

(2000). The measures include: 1) own revenue raised, 2) ratio of local revenue to 

combined state and local revenue, 3) ratio of local expenditures to combined state and 

local expenditure, and 4) a combination of the latter two (Akai & Sakata, 2002). 
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Grassmueck and Shields (2010) suggest use of three different measures of 

fragmentation such as governments per capita, the Hirshman-Herfindahl Index (HHI), 

and Metropolitan Power Diffusion Index (MPDI) in order to test whether fragmentation 

enhances economic growth (Grassmueck & Shields, 2010).  Hendrick and colleagues 

note that fragmentation-consolidation dimension relates to voting units and urban 

politics whereas decentralization-centralization dimension is analogous to market share. 

The two dimensions can be measured vertically or horizontally. For instance, vertical 

fragmentation refers to ―the number of tiers‖ while horizontal fragmentation refers to ―the 

number of government units in the tier‖ (Boyne, 1992; Hendrick et al., 2011).    

According to the definitions above, the main interest of this study centers on 

fragmentation resulting from competition among local governments other than 

decentralization. One of the most widely used metrics of fragmentation is calculated by 

summing all local governments and dividing it by population. However, local 

governments in the different tier – for instance 1) county and municipality, 2) 

municipality and school district - are less likely to compete with each other for fiscal 

health and population growth. Hence, chapter 5 focuses specifically on horizontal 

fragmentation within the tier of place (or municipality) because it leads to an increase in 

responsive and efficient provision of public services by competition among jurisdictions 

(Boyne, 1992; Tiebout, 1956). Empirical studies highlight that general purpose and 

special purpose governments have different impacts on the size of local governments. 

Special purpose governments are designed to provide a single service, which can be 

complementary to the services from other special purpose governments or general 

purpose governments, and the overlapping services may increase total expenditure 
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within a jurisdiction (Eberts & Gronberg, 1988; Foster, 1997a; Hentrick et al., 2011; 

Stansel, 2006). Unlike chapter 3 and 4 that applies total fragmentation, I discuss the 

definition and measure of horizontal fragmentation and its application in chapter 5. 

        

Fragmented Governance and Economic Efficiency 

 

Most of empirical studies on fragmentation or decentralization involve the 

perspective of economic efficiency rather than social equity, and have tested whether 

fragmentation or decentralization has an impact on the size of local governments. For 

instance, a negative association between fragmentation and expenditure (or revenue) 

supports the Leviathan hypothesis, implying that fragmented local governments 

constrain local public sector. In this chapter, I discuss the competing findings from 

empirical research by placing emphasis on the effect of fragmentation. 

Studies that support the Leviathan hypothesis include Eberts and Gronberg 

(1988; 1990), Nelson (1987), and Schneider (1986). Nelson (1987) points out that the 

decentralization measure by Oates does not take the composition of local jurisdictions 

into consideration. Focusing on the different functions between single purpose 

government and general purpose governments, Nelson analyzed two different models 

for general purpose local government and single function local governments 

respectively, and found a negative association between the number of the general 

purpose local governments and public sector size that measures state and local 

expenditures as a fraction of income, indicating that the size of local public sectors 
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moves inversely with an increase in the number of general governments normalized by 

population. However, the number of the single purpose jurisdictions appeared not to be 

associated with the size of government, suggesting the duplication of functions may 

lead to an increase in local expenditure (Nelson 1987). Eberts and Gronberg (1988) 

examined all local governments in 2,900 counties in 280 SMSAs with the number of 

local governments for year 1977, and used government expenditure as a share of 

personal income, which is another indicator of local government size, and found that an 

increase in general purpose governments decreases the size of local government while 

an increase in single purpose governments increases the size. 

On the other hand, some studies do not provide a support for the Leviathan 

hypothesis (Berry, 2008; Forbes & Zampelli, 1989; Goodman, 2015). Berry (2008) 

concentrated on the effect of special purpose fragmentation on the size of local public 

sector, and found a strong positive relation between them, not supporting the Leviathan 

hypothesis due to the overlapping effect among jurisdictions. Forbes and Zampelli 

(1989) also showed a positive association that does not support the hypothesis, using 

county taxes per dollar of income and per capita as dependent variable and the number 

of 345 county governments in SMSAs in 1977 as independent variable.  Goodman 

(2015) applied more recent panel data from 1982 to 2002 for all U.S. counties, and 

found that competition among general purpose governments is positively associated 

with an increase in per capita expenditures as well as special purpose governments. 

 The mixed results are found by Campbell (2004), Dolan (1990), Stansel (2006), 

and Zax (1989). Compbell (2004) used per capita expenditure data for police, parks and 

recreation, and highways in 50 largest MSAs and total fragmentation metric, but found 
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mixed results. Dolan (1990) also applied a count metric (total number of local 

governments) for all governments in Illinois, and examined its effect on cost of 

government and showed mixed results for total fragmentation. Stansel (2006) focused 

on whether competition among jurisdictions to provide more efficient services and 

reduce tax rates involves local government spending, and analyzed 314 metropolitan 

areas with general revenues and expenditure as dependent variable, but found mixed 

results. Zax (1989) also showed mixed results. The author used county as unit of 

analysis with 3,022 counties in the U.S. and employed county own-source and tax 

revenues as share of personal income as dependent variable. The findings indicate that 

the density of general function local government was negatively associated with the size 

of public sector supporting the Leviathan hypothesis whereas the density of single 

function local government showed a positive relationship contradicting the hypothesis 

(Zax, 1989).  

Most of studies used government statistics in the 1970s and 1980s, and do not 

reflect the fiscal trend of local governments. Goodman (2015) used relatively recent 

local government panel data from all counties. However, I suspect that inclusion of rural 

area may violate the assumptions by Tiebout since there would be no or little 

competition among jurisdiction as discussed in chapter 5. 
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The Social Equity Perspective 

 

In consistent with the studies that emphasize economic efficiency of fragmented 

governance, some studies investigated the disadvantages of political fragmentation 

from social equity perspective. Literature empirically examined whether political 

fragmentation or fiscal decentralization is associated with social equity issues such as 

racial segregation, economic inequalities, the deterioration of equal opportunities, and 

health disparities (Altshuler et al., 1999; Dreier, Mollenkopf, & Swanstrom, 2011; Hutson 

et al., 2012; Weiher, 1991). 

Judd and Swanstrom (2009) provide a fundamental background that explains the 

long history of how political fragmentation has involved urban sprawl, zoning and racial 

segregation in the U.S. The history of segregation had begun in the 1950s in tandem 

with the suburbanization. The median family income in the urban area was 95 % of the 

suburbs in 1950 and fell down to 75 % by 1980. Due to the migration of affluent 

population to the suburbs, the income inequality between the city and the suburbs 

widened, and zoning and planning accelerated residential segregation along with 

Federal Housing Administration (FHA) and the Veterans Administration (VA), which 

promoted whites‘ relocation to the suburbs. Affluent communities regulated land use 

and made their boundaries exclusive on the basis of income through zoning and it 

impeded African Americans‘ moving to the suburbs. Some African Americans with high 

income were able to move to the suburbs from the central cities in search of a better 

environment and education opportunities. However, the migration of African Americans 

barely provided the opportunity for upward mobility. They still experienced income 
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inequality as in the central cities, and became internally segregated. The authors 

suggest three explanations for why segregation persisted even in the suburbs as 

follows: 1) The income level of African Americans is still low, 2) African Americas prefer 

to live with other African Americans, and 3) There still exists institutional discrimination 

(Judd & Swanstrom, 2009).   

As an attempt to examine how and to what extent the structure of urban 

governance is associated with racial segregation, Lewis and Hamilton (2011) performed 

an empirical study, applying the index of dissimilarity, and highlighted significant 

findings that support the argument by Judd and Swanstrom as follows: 1) fragmented 

structure of local governments contributes to an increase in racial segregation, 2) the 

size of African American population in a region is negatively associated with the level of 

segregation, 3) Median income in suburban areas is positively associated with an 

increase in racial segregation while central city is negatively associated with it (Lewis & 

Hamilton, 2011). Bischoff (2008) focused her study on fragmentation of school district 

and racial segregation, and tested whether the proliferation of local school district is 

associated with racial residential segregation. In accordance with Lewis and Hamilton, 

the findings also indicate an adverse impact of school district fragmentation on 

multiracial segregation within and between districts (Bischoff, 2008). 

In light of the impact that the structure of urban governance has on health 

disparities or health outcomes, this study postulates three potential pathways by which 

political fragmentation relates to health outcomes such as racial segregation, variations 

in public health expenditure, and local economy, based on the following literature.  
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Segregation 

 

Dreier and colleagues (2004) focus on the cost of economic segregation in terms 

of economy, environment, health, and crime. They argue that the development of racial 

and economic segregation through government fragmentation in metropolitan areas 

might enhance health disparities by aggravating health status of residents living in the 

neighborhoods with concentrated poverty, low quality of environment, and low 

socioeconomic attainment (Dreier, Mollenkopf & Swanstrom, 2004; La Viest, 1996; 

Williams, 1996). As a pathway that relates changes in urban governance to health 

disparities, studies report evidence that demonstrates how residential segregation 

contributes to health disparities among neighborhoods along with economic segregation 

(Massey & Denton, 1993; Jargowsky, 1997). Wilson (1987, 1996) contends that poverty 

concentration is linked to the disadvantages in neighborhood conditions such as 

insufficient housing, high unemployment rates, and low incomes. Such poor conditions 

may lead to poor health outcomes and high crime rates. Literature conceptualizes that 

residential segregation has an indirect effect on health outcomes through neighborhood 

poverty concentration (Acevedo-Garcia & Lochner, 2000, Williams, 1996;). From the 

sociological point of view, poverty concentration refers to ―the distribution of poverty 

across neighborhoods‖ (Acevedo-Garcia & Lochner, 2003). Williams (1996) constructed 

the model in which residential segregation influences health outcomes, mediated by 

neighborhood poverty.  

Segregation refers to ―the composition and spatial distribution of the population of 

a metropolitan area among neighborhoods‖ (Acevedo-Garcia & Lochner, 2003). Collins, 



17 
 

Schulte, and Schulte (1998) stressed that ―residential segregation is a distinguishing 

organizational feature of African American life.‖ Although life conditions of African 

Americans have improved, living in the disadvantaged and segregated neighborhoods 

does not eliminate racial disparities. Empirical studies indicate an association between 

racial residential segregation and health outcomes such as infant mortality rate. 

Yankauer (1950) first addressed that the rates of nonwhite and white infant death 

increased due to an increase in proportion of nonwhite population. Polednak (1996) 

tested white-African American difference in infant mortality rate in 38 largest 

metropolitan statistical areas, employing the residential segregation index and 

socioeconomic status. Based on the findings, Polednak (1996) documented that racial 

segregation is one of the most critical predictors that affect the racial differential in infant 

mortality rates, postulating that residential segregation is associated with the quality of 

prenatal and postnatal medical care that affects infant mortality.  

 

Health Expenditure 

 

Mays and colleagues (2006) explored the community factors that are associated 

with institutional characteristics of local public health service delivery and performance 

along with other factors such as resource of public finance, and the size and 

organizational structure of health systems (Mays, McHugh, Shim, Perry, Lenaway, 

Halverson, & Moonesinghe, 2006). They compared mixed, centralized, and 

decentralized systems of public health by analyzing the effects of the three systems on 

10 essential public health services. In a centralized system, for instance, local public 
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health agencies are administered under centralized units of state government or they 

are established and operated by local governments as an autonomous agency in 

decentralized system. Some public health agencies are operated by both state and local 

governments as a shared system. The authors found that no specific form of local 

governance for health provides exceptional public health services consistently for all 

types of services, and showed that mixed system has more advantages than other 

systems in many essential services (Mays et al., 2006). In a subsequent study, 

however, Mays and Smith (2009) tested whether per capita public health agency 

spending varies with the structure of health agency, and showed that health spending 

increases if health agency is operated at local level (decentralized) as compared to 

state level (centralized).  

The findings by Mays and Smith (2009) address the advantages of decentralized 

governance because the population may benefit from increased spending on public 

health due to a decentralized system. They, however, contradict the Leviathan 

hypothesis that claims there should be a negative association between the size of public 

expenditure and the degree of decentralization or fragmentation. This result suggests 

that health expenditures may have a unique relationship with fragmentation compared 

to general measures of economic efficiency. Mays and Smith (2011) examined a link 

between health spending and declines in mortality by adding a variable that indicates 

whether a local or state board governs the health agency as an instrumental variable to 

detect unmeasured characteristics, and showed a consistent result with the previous 

test. The findings indicate health expenditure per capita was approximately 16% higher 

if communities are operated by independent decentralized local board of health while 
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the spending was 24 % lower if they are governed by centralized entities (Mays & 

Smith, 2011). Unlike the scope of this study, the findings by the Authors focus only on 

local health agencies without other types of local governments. 

 

Local Economy 

 

Local economic settings could be another potential factors through which political 

fragmentation is associated with health outcomes. Scholars hypothesize that a 

fragmented structure of local governance contributes to local economic growth by 

encouraging competition among jurisdictions and promoting increases in job, 

population, and income (Tiebout, 1956). Akai and Sakaka (2002) found a positive 

impact of decentralization on economic growth such as the mean of annual growth rates 

in state economy. Stansel (2005) showed how local decentralization contributes to 

growth in real per capita income among 314 metropolitan areas in the U.S.  

The finding implies an implicit link between urban governance, local economy, 

and health outcomes. Catalano and colleagues (2011) reviewed work published in the 

past two decades and highlighted the mechanisms between economy and health 

(Catalano, Goldman-Mellor, Saxton, Margerison-Zilko, Subbaraman, LeWinn & 

Anderson, 2011). The literature demonstrates ―two competing mechanisms, which can 

increase (countercyclical effect) or decrease (procyclical effect) the prevalence of 

illness‖ (Catalano et al., 2011). In regards to the countercyclical effect, scholars argue 

that economic contraction increases stressful job and financial events, which also 
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provoke other stressors. Economic contraction may also impose additional demands on 

individuals, which may distract them from allocating time and attention to health 

behaviors (Bruckner, 2008). For the procyclical mechanism, literature focuses on the 

stress from working conditions (Karasek & Theorell, 1990). Individuals are more likely to 

lose their jobs and reduce working hours during an economic downturn. Thus, the 

decline in time at work may lead to a reduction of the prevalence of illness due to 

stressful events.  

A temporal increase in income could have the negative effect on health, although 

income growth improves health status in the long term. Ruhm (2000) stated four 

possible mechanisms through which fatalities differ. These mechanisms include 

opportunity cost of time and health as an input into production, external source of death, 

and migration flows. External source of death explains how work-related accidents and 

motor vehicle fatality are more common during economic expansions (Evans & Graham, 

1988; Ruhm, 1995). Ruhm‘s analysis indicates that unemployment rates are negatively 

associated with total mortality and eight out of ten causes of death, and supports the 

proposition that a good economy improves health. In consistent with the arguments by 

Catalano et al. (2011), Ruhm (2000) explains the adverse effects of economy on health 

via risky working conditions, overwork, and extended job hours. For instance, overtime 

could lead to a decrease in sleep, which may provoke stress, and increase risk of injury 

(Sokejima & Kagamimori, 1998; Kivimäki, Päivi, Ritva, Hilkka, Jussi, Vahtera, & Juhani, 

, 2002; Biddle & Hamermesh, 1990; Gangwisch & Heymsfield, 2004).  
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Empirical Studies on Political Fragmentation and Health 

 

Little attention has been paid to testing whether political fragmentation is 

associated with health outcomes or health disparities empirically. Robalino and his 

colleagues (2001) analyzed how fiscal decentralization contributes to health outcome 

with a panel data of developing and developed countries over 1970-1995 (Robalino, 

Picazo & Voetberg, 2001). Based on the rationale of allocative and technical efficiency, 

the authors assume that local managers in the public sector could improve efficiency in 

terms of revenue and expenditure of local governments because fiscal responsibilities 

for policy implementation and service provide incentives to them. Hence, local 

managers are able to plan policies optimized only for their jurisdiction, to tailor the 

procedure of policy decision, and to maximize the use of local resources. Their 

microeconomic model is designed to provide a theoretical foundation and to find a 

solution by a local benevolent policymaker who maximizes health outcomes that are 

functions of the allocation of public expenditures under the total budget constraints of 

the total government sector.  In reality, policymakers of central governments are less 

likely to have sufficient information on how to maximize health outcomes for each local 

area, pursing their own political incentives rather than social welfare. Conversely, policy 

makers at local governments have better information on the situation and needs of the 

local area. Thus, their management could better contribute to the improvement of health 

outcomes in their jurisdictions. They empirically tested whether fiscal decentralization 

varies with infant mortality rates, controlling for the real gross domestic product per 

capita, and tested six models with other indicators which represent institutional capacity 

such as civil rights and corruption. They show that infant mortality rates decrease as the 
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local governments‘ share of public expenditure increases at country level. Although the 

study applies vertical decentralization other than horizontal fragmentation, the findings 

suggest how population health benefits from the efficient provision of local public 

services by decentralized authority in accordance with the notion of Tiebout‘s 

hypothesis. Mills and colleagues (1990) also document how decentralized system of 

health care contributes to population health (Mills, Vaughan, Smith & Tabibzadeh, 

1990).  They examined the cases of decentralization and local management of health 

system from selective countries that include Botswana, Chile, Mexico, Netherland, New 

Zealand, Senegal, Spain, and Sri Lanka. The authors highlight that decentralization 

offers unified services of primary health care for local areas and more appropriate 

health plans that satisfy local health needs, and also resolves problems due to physical 

features such as long distance or poor road conditions (Mills et al., 1990). 

As discussed above, Mays and Smith (2011) used expenditure data surveyed by 

The National Association of County and City Health Officials (NACCHO) over 1993, 

1997, and 2005, and showed an indirect link between governance in local health 

agency and changes in community mortality rate. They report that the decentralization 

of health agency was associated with a 10 percent increase in local public health 

spending. The increase of local public health spending was associated with a decline in 

community mortality rates. The coefficients indicate a 6.85 decline in infant deaths per 

1,000 live birth (-6.85), a 3.22 decline in heart disease deaths per 100,000 population (-

3.22), a 1.44 decline in diabetes deaths per 100,000 (-1.44), and a 1.13 decline in 

cancer deaths per 100,000 (-1.13) for every 10 percent increase in local public health 

spending. 
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Hutson and colleagues (2012) examined the association between metropolitan 

fragmentation and racial disparities of mortality. The authors emphasized the role of 

local governmental jurisdiction for the distribution of resources and public services. 

Exclusive use of the resources by the local governments widened the inequality gap 

between the affluent and the needy in the local areas. The actions of local governments 

involve the location of toxic dumps, schools, job creation, and the enactment and 

enforcement of local ordinance (Hutson et al., 2012). Hence, the authors postulated that 

the increasing fragmentation may lead to the unequal spatial distribution of health 

outcomes in a particular region. They used Census of Government data for the years 

1999 for the number of districts, and the compressed mortality file data by the Centers 

for Disease Control and Prevention, estimating the ratio of race-specific mortality as a 

function of the fragmentation indices using sex-specific linear regression models. Their 

findings indicate that increasing fragmentation is associated with an increase in 

mortality only among African Americans. 
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CHAPTER 3: Political Fragmentation and Widening Disparities in 

African American and White Mortality, 1972-19881 

 

 

Introduction 

 

After World War II, population growth and rapid urbanization in the U.S. led to 

dramatic political and geographic changes in urban areas. Scholars have explored how 

changes in the urban landscape affected economic growth as well as social and racial 

inequalities (Akai & Sakata, 2002; Bollens, 1986; Oates, 1985; Schneider, 1986; 

Stansel, 2008; Weiher, 1991). We build on this literature and focus on a relatively 

unexplored aspect:  whether, and to what extent, increasing decentralization of political 

authority, in the form of governmental fragmentation, corresponds with rising health 

disparities between whites and African Americans.  

Political fragmentation refers to the process of redistributing functions, powers, or 

people away from a central authority by incorporating autonomous entities such as 

municipalities and special districts (Judd & Swanstrom, 2010). Decentralization of urban 

areas by population movement and urban sprawl in the U.S. led to a proliferation of 

local jurisdictions that established autonomous entities such as municipalities (Judd & 

Swanstrom, 2010; Morgan & Mareschal, 1999). Along with local governments, smaller 

jurisdictional boundaries resulting from fragmented governance allow residents to make 

locational decisions, considering the quality of schools, crime rates, racial composition 

                                                           
1
 I published an earlier version of this chapter in SSM-Population Health 

http://www.sciencedirect.com/science/article/pii/S2352827316300271.  
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and other public services (Weiher, 1991). Empirical studies report that political 

fragmentation accelerates spatial income and racial segregation (Bischoff, 2008; Miller, 

1981; Morgan & Mareschal, 1999).   

Hutson and colleagues (2012) used a cross-sectional analysis to examine the 

relation between fragmented governments and health disparities for large metropolitan 

statistical areas. The Authors examined data in the late 1990s and report that the 

number of local governments varies positively with a disparity between white and 

African American mortality. Their study provides a ―proof of concept‖ of an association 

between political fragmentation and health disparities. However, the cross-sectional 

design of their study cannot establish temporal order, thereby limiting inferential claims. 

In addition, Hutson and colleagues employed a fragmentation metric only for one time 

period in 1997. The pace of political fragmentation occurred rapidly in the 1970s and 

1980s but significantly slowed in the 1990s. Such differences indicate that I cannot 

know the external validity of Hutson and colleagues‘ findings in understanding the 

health implications of improvement in, or decline of, urban landscapes.  

I build on the approach by Hutson and colleagues and assess whether results 

generalize to the dynamic period in the 1970s and 1980s when governance of urban 

areas changed rapidly. Specifically, I test whether increased fragmentation from 1972 to 

1988 precedes an increase in African American relative to white mortality rates. I 

improve upon earlier work in two ways. First, the structure of our analysis exploits 

within- and across- county changes in fragmentation. Second, I control for confounding 

by secular improvements in mortality and the changing age structure of the U.S. 

population.  
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“White Flight” and Political Fragmentation 

 

In the 1960s and 1970s, metropolitan areas witnessed drastic growth in outer 

areas. The middle class moved from inner cities to suburban areas. Such urban sprawl 

and central city decline contributed to an outward movement of the economic base and 

employment opportunities (Jargowsky, 2002). This economic and demographic shift 

precipitated inequality between urban and suburban jurisdictions in access to public 

services, health care, affordable housing, education, infrastructure and job opportunities 

(Hutson et al., 2012). In addition, federal policies accelerated these inequalities by 

providing fewer opportunities for ethnic minorities. The Federal Housing Administration 

(FHA), the Veterans Administration (VA), and the Federal-Aid Highway Act helped 

affluent whites relocate to the suburbs and encouraged racial segregation (Cashin, 

2010; Jackson, 1985; Judd & Swanstrom, 2010).  

Coupled with urban sprawl, political fragmentation exerted a considerable impact 

on racial segregation. Newly incorporated government entities allowed middle class 

communities to segregate from the ethnic minorities or the less affluent, adopted zoning 

and planning restrictions, and provided tailored public goods and services for residents 

in that local jurisdiction (Bischoff, 2008; Hart, Kunitz, Sell, & Mukamel, 1998). 

Researchers contend that this process of segregation promotes health disparities 

through several pathways, including through poverty concentration, insufficient housing, 

high unemployment rates, and low incomes (Acevedo-Garcia & Lochner, 2003; Hart et 

al., 1998; Jargowsky, 1997; La Veist, 1989; Massey & Denton 1993; Polednak, 1996; 

Wilson, 1996;).  
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Our study focuses on urban governance that involves policies of local 

governments and provision of public goods and services. In accordance with federal 

and state authorities, many local agencies are established primarily at the county level. 

The delegation of authority to local governments, especially in the absence of federal or 

state laws, may lead to great variation of the structure and function of local health 

agencies across the country (Carter, Slack & American Society of Health-System 

Pharmacists, 2009). Some counties vary in the extent of their public expenditures (e.g., 

public schools), taxes and social and fiscal policies. This large variation may affect the 

structures of economic and social opportunities, as well as the level of generosity of 

safety net programs. Such county differences may plausibly affect health disparities 

differentially, even if adjacent counties fall under the same larger metropolitan area. 

The literature regarding political fragmentation examines whether fragmented 

governance enhances economic efficiency and contributes to economic growth. This 

hypothesis traces its origins to Tiebout‘s model and public choice theory. Tiebout (1956) 

argues that local governments provide public goods more efficiently in fragmented 

governance structures through the competition for residents who ―vote with their feet.‖ 

This argument coheres with public choice theory that stresses economic growth through 

the interjurisdictional competition in a decentralized organizational structure. Public 

choice theory implicitly criticizes a lack of competition in the consolidated government 

(Brennan & Buchannan, 1980; Brueckner, 2011; Kim & Jurey, 2013). Empirical studies 

assess the relation between fragmented governance and government expenditure, 

gross product growth, personal income growth, and employment growth. Findings, 

however, do not converge and remain controversial (Akai & Sakata, 2002; Eberts & 
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Gronberg, 1988; Nelson & Foster, 1999; Raimondo, 1989; Schneider, 1986; Stansel, 

2005).  

Several studies examine the association between fragmented governance and 

social equity. Research reports that fragmented settings adversely impact income 

inequality and racial segregation presumably via increased poverty concentration in 

core urban areas and incorporation of the affluent community in the suburban areas 

(Bischoff, 2008; Hill, 1974; Swanstrom, 2001; Weiher, 1991). By contrast, other 

empirical studies that examine a panel of developing and developed countries report a 

positive association between fiscal decentralization and infant health (Robalino et al., 

2001; Mills et al., 1990). Our study that spans 15 years allows us to capture the 

variation of local government structures and its impact on health disparities in mortality. 

I also seek to replicate Hutson and colleagues‘ findings by utilizing data over four time 

periods that overcomes inferential limitations inherent in cross-sectional analyses. We 

test the hypothesis that fragmented governance at the county level moves positively 

with widening health disparities in mortality between whites and African Americans. 

Given the rapid changes in the urban landscape in the 1970s and 1980s in the U.S., I 

focus our test on this time period.
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Methods  

 

Variables and Data 

 

I retrieved data on multiple causes of death from the National Vital Statistics 

System of the National Center for Health Statistics (NCHS). NCHS constructs the data 

on the basis of death certificates filed in each state. I obtained death counts at the 

county level. NCHS provides the entire death count data for the 1970s and 1980s 

across all counties in the U.S. These death counts include age and race information. 

Much literature documents the validity of age, race, and county identifiers on these 

death certificates and uses these files to describe racial disparities in mortality over this 

time period (Ezzati, Friedman, Kulkami & Murray, 2008; Levine, Foster, Fullilove, 

Fullilove, Briggs et al., 2001; Meara & Culter, 2008; Murray et al., 2006; Satcher, Fryer, 

McCann, Troutman, Woolf & Rust, 2005). 

To measure the degree of political fragmentation, I employed total number of 

local governments per 1,000 residents in a county. Prior literature uses this indicator to 

measure political fragmentation and more accurately captures the redistribution of 

political power in local governance than do alternative expenditure or revenue measures 

(Hawkins & Dye, 1970; Kim & Jurey, 2013). The U.S. Census Bureau conducts a 

census of local governments for all states for years ending in ―2‖ and ―7‖. This census 

limited our fragmentation data to the years 1972, 1977, 1982, and 1987. The U.S. 

Census Bureau classifies local governments into five different types of government. Out 

of those five types, the US Census Bureau categorizes county, municipal, town, and 
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township governments as general purpose local government. Special districts and 

school districts governments are referred to as special purpose government. For each 

census data year, I counted the number of local government entities for five types in 

each county, aggregated them to derive the total number of local government entities 

per county, and divided them by the county‘s total population to obtain a concentration 

of political fragmentation. A large value of political fragmentation in a county (i.e., more 

government entities per capita) indicates more fragmentation in urban governance as 

compared to other jurisdictions. 

County governments routinely implement health policies and programs 

(DeFriese, Hetherington, Brooks, Miler, Jain, Kavaler & Stein, 1996; Mays & Smith, 

2009; Halverson, Miller, Kaluzny, Fried, Schenck & Richards, 1996). County 

governments operate their own health agency. Counties plan, establish and implement 

health policy, taking into consideration various factors that include health care access, 

social and economic factors, and physical environment in the county. In addition, county 

government involves management and implementation of revenue and expenditure on 

health, hospital, and other categories that may affect health status in the jurisdiction 

(education, police and fire protection, and public welfare). For these reasons, I view 

county as a meaningful unit for examining the relation between local governance and 

mortality disparities.    

Given that political fragmentation data are available for 1972, 1977, 1982, and 

1987, I restricted the mortality analysis to these years as well as the year immediately 

following the census (i.e., 1973, 1978, 1983, and 1988). I included the post-census year 

to increase stability of county-level mortality rates given that death counts for a narrow 
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age range, in any particular county, may be low. I identified our outcome variable as the 

age-specific mortality rate in a county (i.e., deaths per population-at-risk). I estimated 

age-specific mortality for four distinct periods: 1972-73, 1977-1978, 1982-83, and 1987-

88.  

For each time period and race, I aggregated the number of deaths for the 

following age groups: less than 1, 1 to 4 years, 5 to 24 years, 25 to 44 years, 45 to 64 

years, 65 to 74 years, and 75 years and higher. I used age-specific mortality to control 

for the strong confounding role of a county‘s age structure on the risk of mortality. I 

calculated age-specific mortality rates by dividing the death count for that age group by 

the population at risk in that age group, then multiplying it by 1,000. I retrieved 

population-at-risk data from Surveillance, Epidemiology, and End Results program 

(SEER) for the years 1972 to 1987. 

To minimize the possibility of artificially high outlying values in mortality rates due 

to underestimates of the population-at-risk, I used direct standardization in which I 

applied population age and race-specific estimates. First, I calculated the age 

distribution of each state‘s population for each year and each race by summing age and 

race-specific population of all counties in each state, and dividing it by total race-specific 

population of the state. Then, I multiplied that proportion by the total county population 

size provided by population-at risk data from SEER. I also eliminated observations if the 

estimates of age and race-specific population size for any particular county were 

smaller than 50. This process allowed us to detect outliers in mortality data in which, for 

instance, death counts are larger than or equal to race and age-specific population at 

risk. I found that such outliers resulted from underestimates of population at risk.  
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To control for other antecedents of disparities that may correlate with, but not be 

caused by, political fragmentation, I included the following county control variables: 

median household income, the proportion of population with some college degree, 

population density, and the proportion of population that identifies as African American. 

These education and income metrics approximate a community‘s socioeconomic status 

(Adler & Newman, 2002; Braveman, Cubbin, Egerter, Willams & Pamuk, 2010; Davey, 

Neaton, Wentworth, Stamier, Stamier, 1998: Papps, Queen, Hadden & Fisher, 1993; 

Shavers, 2007). Income and education attainment data at the county level are available 

only for 1970, 1980, and 1990. I, therefore, used linear interpolation to impute median 

household income and the proportion of population with some college education. I 

focused on urban counties whose population size is larger than or equal to 200,000, 

because these areas in particular rapidly reformed local governments. This focus also 

aligns with prior empirical research on urban areas with a large population that 

promoted political fragmentation (Hutson et al., 2012; Pastor, Dreier, Grigsby &Lopez-

Garza, 2000). These urban counties are geographically distributed as follows; 62 

counties (27.4%) in Northeast, 51 counties (22.6%) in Mid-West, 69 counties (30.5%) in 

South and 44 counties (19.5%) in West.    

I applied Generalized Estimating Equations (GEE) to analyze a relation between 

political fragmentation and age-specific mortality rates. Age-specific mortality rates in 

the same county, as well as mortality rates within a county but across years, are likely to 

be correlated due to shared county characteristics. This within-unit clustering violates 

the assumption of uncorrelated errors in linear regression (Hubbard, Ahem, Fleischem, 

Van der laan, Lippman, Jewell & Bruckner, 2010). GEE addresses this issue (Liang & 
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Zeger, 1986) and is widely used to examine clustered data. The GEE approach 

provides a robust estimator of variance that takes into account the dependence, or 

clustering, of observations within higher-level (i.e., hierarchical) units such as counties. 

The GEE approach also has the advantage of not requiring additional distributional 

assumptions since the model estimation applies the observed data-generating 

distribution other than the joint distribution of observed data (Cui, 2007; Hubbard et al.,  

2010; Zeger & Liang, 1986). 

The GEE method requires choosing an acceptable working correlation structure 

within units. I assessed four potential correlation structures that include independent, 

exchangeable, autoregressive, and unstructured (no specification). Then, I selected the 

correlation structure with the smallest QIC statistic, which corresponds to the lowest AIC 

in a likelihood-based method (Cui, 2007). The exchangeable covariance structure 

provides the smallest QIC statistics for both African Americans and Whites (results not 

shown). Our estimation, performed separately for African Americans and whites, used 

the following equation across three different levels that include age group i in county j at 

time period t.   

                                                             

Where; 

     is the age-specific mortality rate (death count per 1,000 population) in county 

j at time period t (e.g., 1972-73). 
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    is the indicator of political fragmentation (the number of local government per 

1,000 residents) in county j at time period t. 

       is the age indicator in county j at time period t. (i=1, …,7) 

      is median household income in county j at time period t. 

      is the proportion of its population with some college degree in county j at 

time period t. 

      is the proportion of African American population in county j at time period t. 

     is population density in county j at time period t. 

    is a vector of binary year indicator variables for all time periods t minus the 

referent time period 1972-3. 

   (i= 1, …,5) are the coefficients for each of the five variables. 

   is a constant 

     is the error term that accounts for clustering of age-specific mortality rates 

within a county (exchangeable correlation) 

   is the coefficient of interest and measures the extent to which changes in the 

number of local governments per 1,000 persons vary with age-specific mortality, 

controlling for county characteristics. The panel nature of the data, as well as the 

inclusion of indicator variables for year, allows us to detect a relation between political 
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fragmentation and mortality that is not biased by time effects that might explain, for 

example, a secular decrease in mortality rates. 

 

Results  

 

The number of local governments increases over the 1970s and the 1980s. Each 

type of local government, except for school districts, shows an upward trend overall. 

Figure 1 displays local government statistics over time for counties with a population 

size greater than or equal to 200,000. The total number of local governments in 1972 is 

16,380 and increases to 19,401 in 1987 by 18.4%. The total population of these 

counties grows by 22.03% over this period (approximately from 111 million to 136 

million). Special district governments show a remarkable increase by 36.5% over the 15 

year period, whereas municipal governments show a milder increase by 13.5%. 

However, the rate of increase for school districts is relatively small, at 10.9 %. 

From 1972 to 1987, the mean number of local governments per county is 71.35. 

Table 1 lists the government types for the 20 most populous countries. Cook County 

(IL), Harris County (TX), King County (WA) and Allegheny County (OR) have relatively 

more local government entities than other counties with similar population size. Their 

indicators of political fragmentation are larger than 0.1. For example, a 0.1 

fragmentation score indicates that a county has 0.1 government per 1,000 residents.  

Table 2 compares age-specific mortality rates between whites and African 

Americans, aggregated over the four time periods. Consistent with the literature, African 
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American mortality rates exceed those of whites in all age groups except for 75 years or 

higher. The gap between whites and African Americans is the largest among infants, 

followed by 65-74 years. The oldest group (75+) shows the well-documented mortality 

―crossover‖ where white mortality exceeds that of African Americans (Martin & Soldo, 

1987).  

Table 3 provides results of the two GEE analyses—one for each race/ethnicity. I 

analyzed 5,768 age-specific mortality rates for whites, and 5,628 rates for African 

Americans across 226 counties in the U.S (189 counties for 1972, 197 for 1977, 215 for 

1982, and 223 for 1987). I excluded counties if population size did not reach 200,000 for 

a specific year. Thus, the number of observations varies with the time period. The 

coefficients of fragmentation are positive and statistically significant for both whites 

(coef: 2.60, Standard Error [SE]: 0.60, p<0.001) and African Americans (coef: 5.31, SE: 

1.56, p<0.001). The positive coefficient for African Americans is more than twice the 

magnitude of that for whites.  

To give the reader a sense of the magnitude of the results, I calculated the health 

disparities in mortality rate statistically attributable to political fragmentation. I applied 

the estimated coefficients to Cook County (IL), which shows relatively high 

fragmentation among the 20 largest counties. Applying the coefficients in Table 3 to the 

population size of Cook County shows a rise of 3.55 deaths per 100,000 for whites and 

7.25 deaths per 100,000 for African Americans with one standard deviation (SD) 

increase in political fragmentation. This result implies an excess of 3.70 African 

American deaths per 100,000 persons statistically attributable to a one SD increase in 
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political fragmentation. The magnitude of this excess death rate is similar to the current 

death rate due to cervical cancer in the U.S (Murphy, Xu & Kochanek, 2013). 

Median household income has a negative but weak association with mortality 

only for African Americans (coef: -0.094, p=0.0001). Consistent with previous research 

(Elo & Preston, 1996; Lleras-Muney, 2005; Pappas et al., 1993), the proportion of some 

college graduates varies inversely with mortality for both races (coef: -0.08, p<0.0001 

for whites, coef: -0.19, p<0.0001 for African Americans). The proportion of African 

American population varies positively with mortality rates among both whites (coef: 

4.68, p<0.0001) and African Americans (coef: 2.88, p=0.04). A greater coefficient 

among whites implies that the population health among whites may adversely respond 

to the proportion of African American population more sensitively than do African 

Americans themselves. Given the debate about whether to include proportion African 

American in ecological studies of mortality disparities, I assessed potential 

multicollinearity between this variable and political fragmentation (Ash & Robinson, 

2009; Deaton & Lubotsky, 2003; Deaton & Lubotsky, 2009). I also re-ran the GEE 

model after removing proportion African American to assess whether the political 

fragmentation coefficient changed. I find no evidence of multicollinearity; inference in 

the revised GEE model also remained similar to the original test (results available upon 

request). 

I conducted three additional analyses to assess the robustness of our results. 

First, I re-estimated the GEE model with one equation that included both races and a 

race indicator variable (African American=1; white=0) and its interaction term with 

political fragmentation, controlling for other covariates. Consistent with the initial test, I 
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find that the African American-fragmentation interaction term is positive and significant 

(coef: 3.28, p=0.02 for interaction). Second, I added the numeric year variable, year 

squared variable, and the interaction term of year and state indicator to determine 

whether state-specific time trends in mortality drove results. The control of time trends 

also addresses the possibility that mortality rates show an autocorrelated pattern not 

captured by use of binary indicator variables for year. The test shows similar results to 

the original model, indicating an increase in health disparities (coef: 1.53, SE: 0.47, 

p=0.001 for whites; coef: 4.89, SE: 1.47, p=0.007 for African Americans). Third, I 

partitioned the variance of political fragmentation to determine whether there exists 

substantial within-county variation over time to examine our hypothesis in a fixed effects 

framework. A fixed effect framework exploits only changes across time, within county, 

by holding county ―fixed‖ in the regression equation. I discovered relatively little within-

county variation over time (results available upon request), which precluded a fixed-

effects estimation. 

 

Conclusion  

 

This study examines whether broad changes in urban governance correspond 

with a rise in mortality rate disparities between African Americans and whites.  

Specifically, I test whether a county‘s increasing political fragmentation from 1972 to 

1987 varies positively with age-specific mortality rates more for African Americans than 

for whites. I find that African American mortality rises more than does white mortality as 

urban counties become more politically fragmented. Results indicate that, in urban 
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areas in the 1970s and 1980s, decentralization of political authority may have diverted 

county resources away from African Americans more than from whites in ways that 

increased racial disparities. 

Our findings bolster a prior study that reports a positive association between 

political fragmentation and health disparities (Hutson et al., 2012). I show that Hutson 

and colleagues‘ results have external validity to the 1970s and 1980s, a period in which 

important, and rapid, changes in urban restructuring occurred. In addition, from a 

methodological standpoint, a repeated measures study design, which controls for 

clustering of place-level characteristics across time that jointly affect political 

fragmentation and mortality, yields more precise and policy-relevant estimates than 

cross-sectional studies using one point in time.  Our use of several time periods, 

moreover, allows us to detect secular patterns in the magnitude of the difference 

between white and African American mortality. Furthermore, unlike earlier work, our 

analysis provides race-specific estimates between relation between fragmentation and 

mortality. This race-specific inquiry uncovered a positive relation between fragmentation 

and all-cause mortality in both whites and African Americans—although of different 

magnitudes. 

Strengths of our analysis include a use of variation across counties and over time 

in political fragmentation over a 15 year period. Unlike earlier studies of aggregated 

annual data, our study minimizes confounding by strong secular patterns in mortality 

and minimizes bias due to unmeasured county factors that may correlate positively with 

a change of urban government structure and age-specific mortality. I further controlled 

for county characteristics such as median household income, proportion of some 
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college degree, population density, and proportion of African American population. 

Whereas I acknowledge the debate regarding the value of the ―proportion African 

American‖ variable in studies of mortality, I concur with the logic of Deaton and 

Lubotsky (2009) to include it as a control variable since it may capture structural 

differences across counties in terms of political or health opportunities. I note, moreover, 

that inference regarding our hypothesis remains robust to its omission.   

Limitations include that the coverage of fragmentation data for 1972, 1977, 1982 

and 1987 precluded analysis of mortality data in most intermediate years. Thus, our 

analysis could not capture more nuanced trends of mortality or any sudden 

transformation of government structure that occurred between these four time points. 

For this reason, I caution against using our results to infer associations for intermediate 

years. In addition, population counts between decennial Census years contain 

measurement error that the SEER population-based estimates may not correct. Such 

error may yield imprecise estimates of our age-specific death rates.    

I analyze all counties with a population size at or above 200,000. Whereas 

previous literature led us to focus on these urban areas, our results may not generalize 

to suburban or rural areas. Suburban and rural populations in the 1970s and 1980s 

show distinct patterns of growth, in terms of racial/ethnic and socioeconomic 

composition, relative to cities (Beale, 1977; Morrill, 1993; Probst, Moore, Glover & 

Samuels, 2004). I know of no literature in political science or urban planning that 

develops predictions about the health consequences of political fragmentation in 

suburban areas. Given the documented ―white flight‖ from cities to suburbs in the mid-

20th century, I encourage future theoretical and empirical development regarding the 
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relations among such migration, political fragmentation, and racial/ethnic health 

disparities.  

I caution against using our results to make causal predictions about changes in 

one county‘s governance structure on the racial disparity in age-specific mortality. I 

discovered relatively little within-county variation in political fragmentation over time, 

which ruled out a county fixed effects estimation approach to minimize confounding by 

county-level factors. For this reason, I cannot rule out unmeasured confounding by 

factors at the county level that vary with, but are not caused by, political fragmentation 

and predict African-American more than white mortality.  

In addition, I do not identify structural, economic, or social pathways that account 

for how political fragmentation moves with population health. Based on previous studies 

(Acevedo-Garcia & Lochner, 2003; Baron & Kenny, 1986; Jargowsky, 1997), I suspect 

that racial segregation plays a key role that accelerates poverty concentration or income 

inequality, and in turn increases race-based health disparities. However, the absence of 

validated variables on segregation or income inequality over this time period did not 

allow for testing these pathways. I recommend replication of our work using 

contemporary data with indicators of racial segregation, poverty, and income inequality. 

Current US Census surveys on these variables include sub-county identifiers (e.g., city) 

which may allow refined examination of the partitioning of local governmental entities 

and resources across cities but within a county boundary. Increasing availability of 

expenditure data on public health services, moreover, may identify a fiscal pathway by 

which adjacent cities allocate county resources inequitably in ways that may increase 

race-based health disparities. These extensions to our work may elucidate whether, and 
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to what extent, political fragmentation precedes an increase in race-based health 

disparities via segregation, poverty, and/or concentration of fiscal resources. 

One somewhat counterintuitive finding involves the positive relation between 

political fragmentation and white mortality rates. Whereas I focus on the race/ethnic 

disparity in mortality rates, the observation that mortality rates for both whites and 

African Americans vary positively with political fragmentation warrants more scrutiny. I 

speculate post hoc that migration of upwardly mobile whites to the suburbs in the 1970s 

and 1980s may have induced negative selection such that relatively less advantaged, 

and less healthy, whites may have remained in urban areas. Careful examination of 

these race-specific migration patterns would assist in providing support for, or rejection 

of, our speculative claims. 

Our investigation includes all the counties whose population size is larger than or 

equal to 200,000 in the U.S.  However, the process or the extent of government 

transformation in the 1970s and 1980s varied across U.S. regions. The Northeast 

region shows the highest political fragmentation among urban counties (0.22) whereas 

the South shows the lowest (0.07). I expect that future focus on a specific region or 

state would clarify the relation between fragmented governance and widening health 

disparities between whites and African Americans.  

Use of different types of government metrics may yield important findings. 

Bischoff (2008) reported that the proliferation of school districts increase multiracial 

segregation between districts. In the historical data of government census, school 
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districts showed a different pattern of growth from other types of local governments. 

These alternative metrics merit additional consideration. 

The multiple cause-of-death data from NCHS contains a single underlying cause 

of death based on death certificate. Future studies may use this information to detect 

cause-specific mortality that responds sensitively to the political and governance 

changes of urban areas. For instance, literature reports that changes of local 

governance affect the local economy (Foster, 1997a; Grassmueck & Shields, 2010; 

Stansel, 2005; Swanstrom, 2001), which in turn perturbs rates of suicide, infant 

mortality, and motor vehicle fatality (Bruckner & Catalano, 2006; Bruckner, 2008; 

Catalano et al. 2011; Ruhm, 2000)  

Empirical research concerned with the health sequelae of political structures and 

organizations have been controversial (Catalano, 2014; Geronimus, 2000). Regarding 

the topic of fragmentation, advocates argue that local governments more likely meet the 

needs of residents and promote technical and allocative efficiency by competition under 

fragmented governance settings (Akai & Sakata, 2002; Brennan & Buchanan, 1980; 

Grassmueck & Shields, 2010). By contrast, opponents stress that economic efficiency 

arises from consolidated government entities and expansion of a public sector (Foster, 

1997b; Nelson & Foster, 1999). Similarly, studies focusing on whether political 

fragmentation causes racial segregation, economic inequality and reduced opportunity 

do not converge (Bischoff, 2008; Hill, 1974; Lewis & Hamilton, 2011; Morgan & 

Mareschal, 1999). Our research, however, on political fragmentation and health 

disparities supports and extends earlier research (Hutson et al., 2012). Our results imply 

that heightened political fragmentation in large urban areas in the 1970s and 1980s in 
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the U.S. corresponds with widening health disparities between whites and African 

Americans. I anticipate that subsequent research in this area will assist with community 

health planning and policy efforts to balance economic efficiency with social equity.
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CHAPTER 4: Fragmented Local Governance and Health Expenditure 

 

 

Introduction  

 

The findings in chapter 3 show that political fragmentation varies positively with 

widening mortality disparities between African Americans and Whites. In this chapter, I 

examine one postulated pathway through which urban governance affects health 

disparities: local health expenditures. The type and size of government expenditures 

often reflect the goals of the local government. According to best planning practices, a 

local health agency would perform its fundamental services. These services could 

include monitoring health status among residents, identifying health problems, 

facilitating health education and collective actions on community health issues, 

developing local health policy for community health improvement, and enforcing public 

health laws and regulations through efficient utilization of health expenditure and 

personnel. (CDC, 2003; Mays, 2006).    

As discussed in the literature review, fiscal efficiency is another goal that local 

government officials seek to attain by constraining the expansion of public expenditure 

while providing public goods more efficiently. In addition, the advocates for public choice 

theory argue that policy makers manage local governments in a more efficient and more 

productive manner through improving fiscal health to provide tailored public goods and 

services. Such efforts also allow for reduction in taxes among the local jurisdictions, 

and, in turn, lead to local economic growth and population growth due to migration from 
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neighboring jurisdictions (Brennan & Buchanan, 1980; Oates, 1972; Tiebout, 1956). To 

test this claim, scholars in urban planning and public economics have examined 

whether decentralized structure of local government reduces the size of local 

government expenditure or revenue to test fiscal efficiency (Eberts & Gronberg, 1988; 

Grossman, 1989; Joulfaian & Marlow, 1990; Marlow, 1988; Nelson, 1987; Schneider, 

1986). 

To explore a potential pathway between fragmentation and widening mortality 

disparities, I examine whether increased fragmentation is associated with changes in 

health expenditure and proportion of health expenditure. The literature reports that 

health expenditure is one crucial way that local governments implement policies to 

improve population health within a jurisdiction. After my empirical examination, I discuss 

how the patterns of health spending by local governments may affect population health. 

 

Fragmented Governance, Local Expenditure, and Health 

 

Schneider (1986) examined the relation between decentralization of urban 

governance and growth of expenditure size by local governments between 1972 and 

1977. The findings show a negative association that indicates improved fiscal efficiency 

with a more decentralized governance structure. Eberts and Gronberg (1988) found that 

a growth in general purpose governments moves negatively with local government 

spending, supporting the argument of a fiscal benefit to decentralized governance. 

Other scholars assessed the relation between political fragmentation and fiscal size of 

local governments to test the association by applying different metrics of political 

fragmentation of fiscal decentralization. Nelson (1987) used size of state population 
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normalized by the count of general and special-purpose governments, and showed the 

size of public sector decreases by an increase in ratio of general-purpose governments 

to population. Marlow (1988) and Grossman (1989) suggested shifting of government 

responsibility from federal level to local level based on their findings that showed a 

negative association between fiscal decentralization and the government finance over 

the four decades. In line with the studies above, Joulfaian and Marlow (1990) employed 

state level data for the unit of analysis and reported that fiscal decentralization reduces 

the government size. 

However, some literature documented contradicting findings, claiming the 

advantage of economies of scale that benefits the consolidated structure of local 

government (Eberts & Gronberg, 1988). Raimondo (1989) reports the mixed results for 

the tests by applying different categories of expenditure. The size of total spending and 

public welfare spending moves negatively with an increase in decentralization while 

education expenditure moves positively. Zax (1989) also showed that the results may 

vary with the different measures of local governance structure by employing the 

government census data of 1982. Forbes and Zampelli (1989) found a positive 

association between fiscal decentralization and the size of expenditure with both county 

level and SMSA level models. 

A variety of differences in methods and scales may explain competing results in 

the prior research. For instance, Raimondo (1989) focused on expenditure data that 

relate to social equity issues such as public welfare, education, and health while other 

studies tested total expenditure mainly. The different units of analysis may contribute to 

the inconsistent findings such as Federal-to-local (Grossman, 1989; Marlow, 1988; 
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Raimondo, 1989), state (Nelson, 1987; Oates, 1985), SMSA (Eberts & Gronberg, 1990; 

Forbes & Zampelli, 1989), county (Zax, 1989), and municipality (Schneider, 1986). 

Despite the inconsistent findings for the association between fragmented or 

decentralized governance and the size of local expenditure, one can raise a question 

whether the fragmented governance affects the size of a specific category of 

expenditure (i.e. transportation, housing and community development, education, and 

health) and seek to estimate to what extent the quantified levels of fragmented structure 

move with the size of a specific type of expenditure or revenue. Some studies have 

tested whether political fragmentation or fiscal decentralization varies with revenue or 

expenditure in specific categories (Hawkins & Dye, 1970; Raimondo, 1989; Zax, 1989). 

The interest of this study centers on the impact of urban government structure on local 

public expenditures that affect population health. Thus, I focus on the association 

between fragmented structure of local government and health expenditure at county 

level, which assumes primary responsibility for health policy (Halverson et al., 1996, 

Mays & Smith, 2011) and allows me to conduct a systematic analysis on the relation 

between urban governance, health expenditure, and health outcomes. 

I know of no literature which finds that fiscal efficiency contributes to improving 

population health. A reduction in local public expenditure, however, may provoke 

adverse effects on the disadvantaged population because they would have been most 

likely to benefit from public expenditures (Fisher, Wennberg, Stukel, Gottlieb, Lucas, 

Pinder, 2003b; Mays & Smith, 2011). As literature indicates, education is a significant 

social determinant of health and health disparities (Lahelma, Martikainen, Laaksonen, 

Aittomäki, 2004; Marmot, 2005; Ross & Wu, 1995). Likewise, spending on parks and 
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recreation may positively influence health status among residents by improving 

walkability and other elements of the built environment (Bedimo-Rung, Mowen & 

Cohen, 2005). More so, spending on police protection or correction may reduce crime 

rates (i.e. assault and homicide) (Lin, 2009). In addition, economic development has the 

potential to positively affect population health in the long term by an increase in income, 

which is another social determinant of health. In this study, I examine whether changes 

in health expenditure move positively with political fragmentation. I focus on health 

expenditure per capita and the proportion of health expenditure in total expenditure 

since health spending more likely impacts population health directly than would other 

types of expenditure. Hospital expenditure could be another type of spending that 

directly affects health status among residents. However, this study excludes it because 

there is zero spending on hospitals in many metropolitan counties, including all counties 

in Texas.  

 

A Focus on Political Fragmentation and Health Expenditure 

 

There are large variations in the size of public health spending. The literature 

examined the extent of the variation and explored the consequences (Mays, 2006; 

Skinner & Fisher, 1997; Welch, Miller, Welch, Fisher & Wennberg, 1993). Welch and 

colleagues (1993) and Skinner and Fisher (1997) report more than twofold differences 

in health spending across the country. I know of no literature that examines the 

significant determinants of health expenditure size from the perspective of urban 

politics. The study focusing on the structure and performance of health department 

suggests some characteristics of local government associated with variations in health 
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expenditure (Gordon, Gerzoff & Richards, 1997). They examined which characteristics 

of public health department relate to variability in local health expenditure of local health 

departments excluding other public health agencies. The Authors used nationwide mail 

survey data from 1992 and 1993. They find that the major determinants of variations in 

expenditures of local public health department include the number of full-time staff, 

types of jurisdiction (i.e. city, county), decentralization of local health agency, and the 

presence of local board of health. Interestingly, population size is one of the strongest 

determinants, showing a positive relation with the size of health expenditure although 

local health expenditures are normalized by population size (per capita). 

Santerre (2009) examined how jurisdiction size relates to local public health, and 

argued that the relation varies with the net effect of public goods characteristics that 

include externality, congestability, and nonrivalry (Bergstrom & Goodman, 1973, 

Borcherding & Deacon, 1972). Externality can occur when public health agency 

provides health services such as contagious disease prevention. The magnitude of 

externality may vary depending on the number of vaccinations, vaccine efficacy, and 

disease infectiousness (Boulier, Datta & Goldfarb, 2007). Congestability is another 

condition that explains the relation between population size and local public health 

expenditure. Local public health services with relatively low congestability include 

disease surveillance, communicable disease immunizations, restaurant inspections, and 

water quality control as the size of consumers (or beneficiaries) of these services are 

less likely to affect the service quality and access to the services (Santerre, 2009). On 

the other hand, some services such as acute care services by government owned 

hospitals increases the degree of congestability due to the limited services or providers, 
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which also reduce the effect of nonrivalry (Bates & Santerre, 2008; Borcherding & 

Deacon, 1972; Santerre, 1985). Literature reports that public health expenditure per 

capita varies inversely with population size, analyzing a national survey from 2,864 local 

health departments although the response rates vary with the population size (Santerre, 

2009). 

Variations in public health expenditure may differentially impact utilization of 

public health services for health promotion, disease control and prevention, health 

education, and regulation and enforcement of public health laws (Mays et al., 2009). 

Mays and colleagues (2009) used longitudinal data from the National Association of 

County and City Health Officials, and found that local public health spending was $ 

29.57 per capita for the median community in 2005. They further show that the 

variations in public health expenditure at the level of community public health agency 

are explained by local board of health, decentralized state-local administrative structure, 

and type of agency (i.e. county, city, and township), controlling for demographic 

characteristics such as population size, percentage of college education, income per 

capita.  

 

Local Health Expenditure and Population Health 

 

Literature documents a positive association between public health spending and 

health outcomes. Mays and Smith (2011) examined whether an increase in local public 

health expenditure is negatively associated with mortality from preventable causes of 
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death such as infant mortality, death due to cardiovascular disease, diabetes, and 

cancer. Their findings demonstrate that mortality rates vary inversely with an increase in 

local public health spending, suggesting the effectiveness of providing public sources 

for health improvement, particularly for low-income communities.  

The Centers for Disease Control and Prevention (CDC) provide a list of the ten 

essential services of public health, which help examine the pathway by which public 

health expenditure is associated with community health. The major health services and 

performances include 1) monitoring health status to identify community problems, 2) 

diagnosing and investigating health problems and health hazard in the community, 3) 

informing, educating, and empowering people about health issues, 4) mobilizing 

community partnerships to identify and solve health problems, 5) developing policies 

and plans that support individual and community health efforts, and 7) enforcing laws 

and regulations that protect and ensuring safety (CDC, 2003). CDC provide a standard 

of performance indicators that allows for identifying health spending items and 

measuring the achievement of essential health services by local governments. In order 

to monitor health status as an essential service, for instance, the local health agency 

may produce community health profiles such as population based data on the incidence 

or prevalence of a certain disease (Corso, Wiesner, Halverson & Brown, 2000; Mays, 

2006).   

This analysis addresses the following research question ―Does health 

expenditure vary with political fragmentation‖? The answer to this question allows me to 

highlight the comparison of total and health expenditure patterns, and to identify 

patterns of local health expenditure. 
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First, I test the association between political fragmentation and total expenditure 

data across the U.S. at county level over the four census years that include 1997, 2002, 

2007, and 2012, and identify peculiar characteristics of health expenditure. Then, I 

examine the association between political fragmentation and health expenditure, health 

expenditure per capita, and proportion of health expenditure relative to total expenditure 

as the essential part of this chapter. The hypotheses are as follows. 

1. More fragmented structure of urban governance is negatively associated with 

an increase in health expenditure. 

2. More fragmented structure of urban governance is negatively associated with 

an increase in health expenditure per capita. 

3. More fragmented structure of urban governance is negatively associated with 

an increase in the proportion of health expenditure out of the total expenditure. 

 

Methods  

 

Variables and Data 

 

I retrieved the government census data from the government finance statistics in 

census of government. The data include the four census years 1997, 2003, 2007 and 

2012. The US Census Bureau (2015)  provides data files on historical finances of 

individual governments which include expenditure for each category such as total 

expenditure, correction, education, fire protection, health, hospital, housing and 
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community development, parks and recreations, police protection, public welfare, 

sanitation, sewerage and other types of expenditure. The amount of expenditure for a 

county is the sum of expenditure from all departments in the entity in addition to local 

health department at county and municipality level and all local government agencies 

(i.e. county, municipalities, and special districts) across the county. 

To test the hypotheses above, I focus on health expenditure, health expenditure 

per capita, and the proportion of health expenditure in total expenditure. The 

expenditure amount of any category is the sum of direct expenditure and 

intergovernmental expenditure. Direct expenditure refers to all expenditures other than 

intergovernmental expenditure and includes payments to employees, suppliers, 

beneficiaries, and other final recipients of government payment (U.S Census Bureau, 

2015). Census of government defines Intergovernmental expenditure as amounts paid 

to other governments in the form of shared revenues and grants-in-aid. It excludes 

amounts paid for purchase of commodities or services. Depending on the status of 

financial health in the jurisdiction or socioeconomic status of its residents, there would 

be variations in the size of intergovernmental expenditure (i.e. grants from state or 

federal government). However, I used the sum of direct and intergovernmental 

expenditure as an expenditure variable for each category for the following two reasons. 

First, the local government finance data provide the aggregate amount of 

intergovernmental expenditure without the amount for the detailed breakdown. Thus, 

the finance data does not provide a specific amount of detailed item in 

intergovernmental expenditure. Second, the average proportion of intergovernmental 

expenditure out of total expenditure across the county is very small (2.21%). Public 
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expenditures in various categories (i.e. education, public welfare, transportation, and 

housing and community development) may affect socioeconomic characteristics, which 

are associated with health status among populations in the jurisdiction as social 

determinants of health. Although there are many expenditure categories of interest, this 

analysis tests only the patterns of health expenditure as compared to the pattern of total 

expenditure. 

The government census provides the expenditure data of all local governments 

that describe the amount that a government entity spent in the fiscal year (i.e. 1997), 

using current dollars. Current dollars are unadjusted for inflation, which distorts the real 

value of spending. To correct this distortion, I converted the value of expenditure from 

current dollars to real dollars of 2012, which are terms representing the amount of 

expenditure adjusted for inflation. This process allows me to compare the size of 

expenditure for the different years by applying inflation during the time periods. 

The measures for inflation adjustment include GDP (Gross Domestic Product) 

deflator and CPI (Current Price Index). Bureau of Labor Statistics (BLS) notes that CPI 

produces data on changes in the prices for a representative basket of consumer goods 

and services while GDP deflator is a measure of the price level of all final goods and 

services in an economy. CPI differs from GDP deflator in that CPI is based on a fixed 

basket of goods and services. I applied CPI to convert the expenditure data from current 

dollars to real dollars because BLS provides a systematic estimate of the CPI, ‗the 

Consumer Price Index research series using current methods (CPI-U-RS) from 1978 to 

present that has been updated by incorporating the improvement over time span. Based 

on ‗Updated CPI-U-RS, 1977-2014,‘ I calculated current prices index of expenditure 
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data for the year 1997, 2002, and 2007 by setting 1 for base year (2012). The converted 

price indices are 0.903 for the year 2007, 0.783 for the year 2002, and 0.701 for the 

year 1997 if index of base year (2012) is 1. It implies that 1 (current and real) dollar in 

2012 has the value of 0.701 dollar in 1997 if inflation is adjusted. 

Census of governments defines health expenditure as out-patient health 

services, other than hospital care, including public health administration, health 

programs, treatment and immunization clinics, environmental health activities, 

ambulance service and other general public health activities. It also excludes hospital 

expenditure that includes financing, maintenance or operation of hospital facilities, 

provision of hospital care, and support of public or private hospitals (Government 

Census, 2008). 

 In order to measure metrics of political fragmentation, I used the same measure 

– the number of local government per 1,000 residents at county level - as in the chapter 

3. Studies use various measures for political fragmentation or fiscal decentralization as 

mentioned in chapter 2 (p. 8-9). In this analysis, I counted the number of local 

government per 1,000 residents because the primary emphasis of this study lies at the 

fragmented governance in urban areas from the perspective of urban politics that 

involves the redistribution of power, function, and employee rather than fiscal 

decentralization. Such efforts for distributions led to incorporation of new local 

government entities, specifically municipalities and special-purpose districts, 

corresponding to the needs of community (Brennan & Buchannan, 1980; Tiebout, 

1956). Building on the findings of the previous studies that detected the variables 

involving variations in local public expenditure, I selected control variables such as 
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Median Household Income, Income per capita, proportion of African American 

population, population size, and population density. Although this chapter focuses on 

populous counties in line with chapter 3, I also provide the descriptive statistics and the 

results of statistical analyses for three datasets (Dataset 1, 2, and 3) by population size 

to compare different impacts of fragmentation by population size. Dataset 1 includes all 

counties in the U.S. over the study periods (n=3,031). Dataset 2 includes the more 

populous counties with population ≥ 60,882 (n=792), and Dataset 3 has the counties 

with population ≥200,000 (n=227). I conduct these three distinct analyses because they 

allow me to find robust results and to detect the differentiated impact of fragmentation 

by changes in population size. 

I tested the hypotheses by focusing on two different statistical models such as 

Least Squares Dummy Variable (LSDV) model and Generalized Estimation Equations 

(GEE) model. Although I focus more on LSDV, use of the two methods could provide 

more compelling evidence if the results are consistent.  

 

 

1. Least Squares Dummy Variable Model 

                                                                         

2. GEE Model 

                                                                     

Where; 
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Expit is the amount of expenditure (in $1,000 real dollars) in county i at time 

period t.  

Git is the indicator of political fragmentation (the number of local government per 

1,000 residents) in county i at time period t. 

 Incit is the median household income in county i at time period t.  

UEit is the unemployment rate in county i at time period t. 

Povit is the poverty rate in county i at time period t. 

Popit is the population size in county i at time period t. 

PDit is the population size in county i at time period t. 

PAAit is the proportion of African American population in county i at time period t. 

Yrt is a vector of binary year indicator variables for all time periods t minus the 

referent time period 2012. 

Sti  is a vector of binary state indicator variables (reference state: Wyoming). 

 
 
 (i= 1, …,7) are the coefficients for each of the five variables. 

 
 
 is a constant.  

    is the error term that accounts for clustering of expenditure per capita (within a 

county for GEE model). 
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Results 

 

The mean of population size in the U.S counties is 85,663.36 (Dataset 1) with 

standard deviation (SD) 289,408.9 for all four study periods from 1997 to 2012. The 

median population is 60,882.5, which is lower than the mean, implying that the 

distribution is skewed to the right. Los Angeles County (CA) has the largest population 

size in 2007 as 9,948,081 while Loving County (TX) is the smallest County only with 60 

residents in 2007. In the first chapter, the analysis focuses on urban areas with the 

population size larger than or equal to 200,000. As discussed in the Introduction of this 

chapter, I relaxed the restriction on population size to at least 60,882 which corresponds 

to the third quartile (i.e., 75th percentile) of population size (Dataset 2) because, unlike 

mortality counts in Chapter 4, the dependent variables here (i.e., fiscal outcomes) are 

not zero-truncated in lower populated metropolitan counties. By use of the third quartile, 

the number of county observations increases to 3,031 (Dataset 2) in the model over the 

study periods of four years while the model testing the counties with the population size 

larger than or equal to 200,000 (Dataset 3) has only 1,107. This expansion of counties 

under consideration increases study power while still focusing on urban areas. The 

mean of population size in a county has gradually increased as follows; 268,190 in 

1997, 275,769 in 2002, 286,174 in 2007, and 291,780 in 2012. This upward trend 

indicates both an increase in population size for each county and an increase in the 

number of counties with the population size larger than or equal to 60,882. 
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Metrics of Political Fragmentation 

 

The mean value of political fragmentation is the highest (1.52) in the full data to 

which no population restriction is applied (Dataset 1), and the lowest (0.16) in Dataset 3 

(population ≥200,000). Tables 4 and 5 list the top 20 counties by political fragmentation 

metric among counties (Dataset 2: population ≥ 60,882; 3rd Quartile) from 1997 to 

2012. Rural areas with smaller populations are more fragmented than are urban 

counties. From Dataset 1, for instance, I detected 25 counties whose fragmentation 

metrics are larger than 20. As expected, all of the counties are located in the states with 

the relatively low population density such as North Dakota, South Dakota, Texas, and 

Nebraska.  

Such a negative relation between political fragmentation and population density 

may lead to a false conclusion that residents in the lower population density areas have 

better access to public goods and benefits from more customized public services simply 

without considering other factors such as population density, the size of government 

expenditure, the number of government employees and the quality of public services. I 

expect that the focus on more urbanized areas with large population size could 

minimize the possibility of such confounding effects. For instance, Slope County (ND) in 

2002 is the highest (42.1) in political fragmentation metric among all counties in the U.S 

(Dataset 1). The total number of local government in the county is 32, which consists of 

2 municipal governments, 4 special districts, and 3 school districts whereas it has only 
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767 residents. For this reason, and consistent with theory described in DeFriese et al. 

(1996), Mays & Smith (2009), and Halverson et al.(1996), I focus on urban counties.  

I pay attention to the trend of fragmentation metrics over the 16 years. There was 

little increase in the number of local government as the chapter 1 indicates that 

incorporation of new government entities mainly occurred in 1970s and 1980s due to 

the process of government restructuring, population growth, and urban sprawl. The 

mean value of political fragmentation metric is the highest (0.316) in 1997 and 

continued to shrink to 0.304 in 2002 and 0.296 in 2007. Then it slightly rebounded to 

0.298 in 2012. The descending trend of political fragmentation from 1997 to 2007 is 

attributable to a steady population growth. The average population size among the 

counties in Dataset 3 (population ≥200,000) increased from 268,190 in 1997 to 291,779 

in 2012. However, the mean of total number of local government entity per county 

rebounded from 49.09 in 2007 to 50.34 in 2012. Such a rise in the mean number of total 

local government leads to an increase in fragmentation metrics. Yet, the mean value of 

political fragmentation for the year 2012 (0.316) is smaller than the value for 1997 

(0.298) because of a greater population growth, which offsets the effect of the increase 

in government count as a denominator.  

It is also of interest to explore variations of fragmentation metrics by state. The 

states with low population density still show relatively higher degree of fragmentation in 

Dataset 2 (population ≥60,882) that consists of urbanized and populous counties. North 

Dakota is the highest (1.14) in the mean of political fragmentation followed by Vermont 

(1.01), South Dakota (0.86), Illinois (0.63), and Montana (0.59). The four states out of 
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the top 5 by political fragmentation have very low population density except Illinois. 

However, the findings do not imply urban governance is more fragmented in the states 

with low population density. The states with a low of political fragmentation also have 

very low population density. Nevada is 0.03 for fragmentation while its population 

density is 157.1. Hawaii is 0.04 and 95.8, and Alaska is 0.04 and 8.45 respectively. 

These results motivate me to perform the correlation test. The coefficient between 

political fragmentation and population density is -0.30, which shows the two variables 

are negatively but weakly correlated overall.  

 

 

Health Expenditure 

 

I examined the patterns of health expenditure. Health expenditure more likely 

increases in more urbanized areas. The mean value of health expenditure in the US 

counties (Dataset 1) is $10,923,640. Then, it jumps to $38,323,860 for the counties in 

Dataset 2 (population ≥60,882), and then dramatically rises to $90,235,380 in Dataset 3 

(population ≥200,000), resulting from the large population size. 

As shown in table 10 and 11, Los Angeles County, the most populous county, 

reports the highest expenditure in health for all time periods, supposedly due to its large 

population size (9.81 million, 2010). Its health spending was $1.53 billion in 1997 and 

increased to $3.24 billion in 2012. However, Cook County (IL) and Harris County (TX), 
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the second and third most populous county, have relatively low health expenditure given 

their population size. They ranked the 18th (Cook) and the 19th (Harris) place in 2012. 

Conversely, Santa Barbara County (CA) and San Bernardino County (CA) indicate the 

remarkably high level of health expenditure recently. Santa Barbara County ranked the 

49th in health expenditure with $ 107 million in 1997. The population estimate was 

approximately 385,500 in the corresponding year. The volume of health spending 

soared to $330 million ranking the 17th in 2002, then rose to $450 million with the 12th 

rank in 2012. As compared to such a dramatic increase by 319% in health expenditure, 

the population grew to 423,900 only by 17% between 1997 and 2012. San Bernardino 

County (CA) shows the highest rate of increase during the same period. It ranked the 

21st in 1997 with $170 million in 1997 but jumped to the 2nd with $1.28 billion by 622% in 

2012.  

Remarkably, some counties report zero government spending for health across 

all local government entities. In 1997, there were 89 counties with zero health 

expenditure, 104 counties in 2002, 80 counties in 2007, and 58 counties in 2012. I 

found the counties with zero government spending for health are from the states that 

include Illinois, Kentucky, Missouri, Nebraska, North Dakota, South Dakota, Texas in 

1997, Arkansas, Missouri, Nebraska, North Dakota, South Dakota, Texas, West Virginia 

in 2002, Alabama, Arkansas, Nebraska, North Dakota, Oklahoma, Texas, West Virginia 

in 2007, and Alabama, Idaho, Nebraska, North Dakota, Texas, West Virginia. 

Particularly, Nebraska, North Dakota, and Texas include counties with zero government 

spending for health over all 4 time points. Future research requires more concentration 

on the counties as well as the corresponding states. There are relatively small numbers 
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of counties that report zero expenditure on health category among counties in Dataset 2 

(3rd quartile). Those counties include Randall (TX) in 1997, Coryell (TX) in 2007, Starr 

(TX), and Hawaii (HI), Kauai (HI), Maui (HI) in 2012.  

The trend of health expenditure from 1997 to 2012 indicates the ascending 

pattern, similar to other macroeconomic indicators such as GDP, income, and 

government spending in general. The mean value of health expenditure among the US 

counties was $8,335,370 in 1997 and increased to $11,027,480 in 2002. The increase 

rates continued to slow after the year 2002. There was a relatively small increase by 

8.1% between 2002 and 2007 and by 4% between 2007 and 2012 as compared to an 

increase by 32.3% between 1997 and 2002. 

In addition, I found a pattern of descending increase rates in the counties where 

population size ≥ 60,882 (Dataset 2). Although the total health expenditure continuously 

increased, the increase rate shrank after 2002 as 4.0% between 2002 and 2007, 1.0% 

between 2007 and 2012 while it was 30.5% between 1997 and 2002. For Dataset 3 

(population ≥ 200,000), the trends of descending increase rates are similar as 31.9% 

between 1997 and 2002, 2.5% between 2002 and 2007, and 0.4% between 2007 and 

2012. The comparison between the three dataset of counties notes that the increase 

rates were smaller in more urbanized counties after 2002. 
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Health Expenditure per Capita 

 

The mean value of health expenditure per capita is $ 94, which implies that the 

local governments in a county spent $94 per resident every year to promote public 

health. Similar to other patterns of expenditure by local governments, the size of health 

spending becomes larger in more urbanized counties. In the counties in Dataset 2 

(population ≥60,882), the mean value slightly increases to $119, and then increases to 

$129.5 per capita among the counties in Dataset 3 (population ≥200,000). 

Luce County (MI) spent $3,765 in 1997, which is the highest during the study 

periods. Emmet County (MI) records the highest spending in health ($3,326). This 

county ranked the 26th in 1997, the 6th in 2002, and went up to the 3rd in 2007, showing 

a rapid increase in health expenditure per capita. Most of the top 10 counties have 

relatively small population size. Except for Santa Barbara County (CA), their population 

sizes are less than 200,000. As noted in the section of health expenditure, those 

counties with zero health expenditure report zero health spending per capita.  

With a focus on more urbanized counties (population ≥ 60,882), I identified that 

the majority of counties in the top 20 are from Michigan. In 1997, there were only 5 

counties in Michigan among the top 20 counties, but there were 10 counties in 2012. 

Specifically, Isabella County (MI) was the highest for 2002, 2007 and 2012. Table 12 

and 13 show the lists of the top 20 counties among counties from 1997 to 2012 in 

Dataset 2 (population ≥60,882).      
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 The mean value of health expenditure per capita has gradually increased as 

follows; $77 in 1997, $91 in 2002, $100 in 2007, and $107 in 2012. With respect to the 

trend of health expenditure, it shows the highest increase between 1997 and 2002. In 

Dataset 2 (population ≥60,882), the mean is higher than Dataset 1. The average value 

also has increased to $102 in 1997, $124 in 2002, and $126 in 2007 respectively. But, it 

declined to $122 in 2012. In Dataset 3 (population ≥200,000), there was a small 

increase from $110 in 1997 to $133 in 2002 by 20%. But, there was little change 

between 2002 and 2007. In the most recent period, the mean value also declined to 

$136 in a similar way as in Dataset 2 (population ≥60,882). Such patterns of health 

expenditure per capita explain that less urbanized areas experienced a higher growth. 

In particular, the mean of expenditure rather decreased in more urbanized counties 

while it slightly increased in Dataset 1 that includes all counties. 

 

Proportion of Health Expenditure in Total Expenditure 

 

The proportion of health expenditure in total expenditure is higher in counties 

with the larger population size as well. The average proportion in Dataset 2 (population 

≥60,882) is 2.63% while it is 2.12% in Dataset 1. The average proportion has fluctuated 

over time (2.54%, 1997; 2.71%, 2002; 2.61%, 2007; 2.64%, 2012) in Dataset 2 
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(population ≥60,882). In contract, it has gradually increased from 1.99% in 1997 to 

2.31% in 2012 in Dataset 1.  

Isabella county (MI) shows unusually high proportion of health spending in total 

expenditure, and is the only county that consistently spent 30% of total expenditure on 

health (31.4%, 2002; 33.2%, 2007, 36.8%, 2012), showing a steady increase for all 

periods. In 1997, it was not included in the top 20 of Dataset 2 (population ≥60,882) due 

to its small population size. Interestingly, Michigan has 9 counties in the top 20 counties 

by proportion of health expenditure in total expenditure in 2012 (Isabella, Bay, Calhoun, 

Grand Traverse, St. Clair, Kalamazoo, Muskegon, Washtenaw, and Ingham) while only 

3 counties ranked in the top 20 counties in 1997. The largest proportion of health in total 

expenditure for all time periods is 39.7% in Rockcastle County (KY) in 2002. The 

rankings and results are provided in table 14 and 15.   

 

Control Variables 

 

The mean of median household income (MHI) in real dollars is $46,128 among 

all counties over the 4 time periods. The mean value in Dataset 2 (population ≥60,882) 

is $54,536, higher than Dataset 1. It shows higher income level in more urbanized 

areas. Longitudinally, the adjusted MHI (real dollars) has fluctuated. In 1997, the value 

was $46,340. But it decreased to $45,613, rebounded to $47,013, and again fell to 

$44,603. For Dataset 2 (population ≥60,882), the mean is higher than Dataset 1 overall.  
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The proportion of African American population is 9.44 % in all counties while it 

increases to 10.1% in Dataset 2 (population ≥60,882). This difference shows the higher 

proportion of African American population in more populous urban areas. Overall, there 

have been small variations in the proportion over time. In 1997, it was 9.34% and 

decreased to 8.9% in 2002. It increased to 9.3% in 2012 again. In Dataset 2 (population 

≥60,882), however, the proportion has consistently increased such as 9.44% in 1997, 

9.9% in 2002, 10.4% in 2007, and 10.7% in 2012, showing an increase by 13.8% 

between 1997 and 2012. Based on such a growing pattern of African American 

populations in more urbanized area, I presume a couple of possibilities; 1) higher rate of 

increase among African American populations specifically in urban areas and 2) an 

increase in African American populations moving into urban areas. Unemployment rate 

is 6.0% in all counties, and 5.82% in Dataset 2 (population ≥60,882), also indicating 

lower unemployment rates among larger counties. The rate fell from 5.56% in 1997 to 

4.87% in 2007, but rose to 7.83% in 2012, due to the economic recession after the year 

2008. Among the counties in Dataset 2 (population ≥60,882), unemployment rate was 

4.83% in 1997, and reached to 7.99% in 2012. Poverty rate is 15.26% in all counties 

while it is 12.94% in Dataset 2 (population ≥60,882), implying higher poverty rates as 

well as the lower income level in less urbanized counties. It was 5.00% in 1997, and 

then went down to 13.77% in 2002. It rose to 17.2% in 2012 like other macroeconomic 
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indicators. I found a similar pattern in Dataset 2 (population ≥60,882) in which poverty 

rate increased from 12.11% in 1997 to 15.46% in 2012. 

 

Variance of Political Fragmentation, and All Other Variables, Within and Between 

Regions  

 

Partitioning of variance provides essential information for a longitudinal study 

design. It also estimates the contribution of variance within and between subjects such 

as county or state. As this study covers the four time periods, I analyzed the variations 

in subject and time for all variables in Dataset 2 (population ≥60,882). As shown in the 

previous chapter, within-county variance over time is very small, 0.2% for fragmentation 

variable while between-county variance is 98.1% (Tables not provided). For control 

variables, the variances of between-county are relatively high in median household 

income (93.4%) and proportion of African Americans (98.2%). In contrast, I found larger 

within-county variances in unemployment rates (36.3%) and poverty rates (11.5%), 

which imply a relatively high volatility of the variables over time as they are sensitive to 

changes in macroeconomic settings. I also tested within-state variance and found little 

or no within-variance for fragmentation. The proportions of all between-variances 

substantially become smaller than within-county variances except unemployment rates. 

In regards to variances on dependent variables, variance component tests estimate 

relatively high between-county variances for health expenditure (88.8%), per capita 

health expenditure (73.6%), and proportion of health expenditure (74.4%). However, 



70 
 

between-state variances (8.5% for health expenditure; 35.3% for per capital health 

expenditure; 33.3% for proportion of health expenditure) are much smaller than 

between-county variances and most variations are explained by errors in within-state 

variance test.  

Such little within-state (or county) variance precludes taking advantage of fixed 

effects model, which detects time-invariant effects for the longitudinal data due to within 

subject variation. Thus, the model I conducted is, in fact, the Least Squares Dummy 

Variable (LSDV) regression, which is Ordinary Least Squares (OLS) regression with 

state (or county) indicators. As discussed in the descriptive statistics for political 

fragmentation, the metrics of political fragmentation vary with state, and are correlated 

with population size. Hence, I applied state indicators for LSDV regression instead of 

county indicators, which inflate standard errors. Literature reports per capita health 

spending has state variation ranging from a low of $4 (NV) to a high of $171 (HI) (Mays 

& Smith, 2011). The size of local expenditure varies with state economy conditions that 

lead to variations in state and local taxes (NACCHO, 2006). In addition, use of GEE 

model allows me to verify LSDV regression by comparing the two models because GEE 

model accounts for unidentified community characteristics that would be correlated 

(Hubbard et al., 2010). 

To test the three hypotheses, I applied two models that include Least Square 

Dummy Variable (LSDV) regression, and GEE model for each expenditure category. 

For GEE method, I also used state as a repeated subject to be consistent with LSVD 

model and applied all correlation types such as ‗independent,‘ ‗exchangeable,‘ 

‗autoregressive,‘ and ‗unstructured.‘ Table 16 shows the comparison of the results from 
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the two models and three different datasets (Dataset 1, 2, and 3). Before applying the 

statistical models to each dependent variable such as health expenditure, health 

expenditure per capita, and proportion of health expenditure in total expenditure, I 

analyzed the associations, using OLS model. The findings show all positive coefficients 

for fragmentation metric, indicating that the expenditure size varies positively with an 

increase in the degree of political fragmentation for all dependent variables and 

datasets except health expenditure per capita for Dataset 2 (population ≥60,882), and 

proportion of health for Dataset 1 and 2. 

 

Health Expenditure and Per Capita Health Expenditure 

 

The analyses of Health expenditure show consistent results. All models indicate 

positive coefficients for political fragmentation although some of them are not 

statistically significant. The results (table 16) from Dataset 1 indicate that all coefficients 

are positive and statistically significant. For instance, the coefficient (779.6) in LSDV 

method implies health expenditure increases by $ 779,600 by one unit increase of the 

fragmentation metric (the number of local governments per 1,000). With respect to 

Dataset 2 (population ≥60,882) and 3 (population ≥200,000), results do not reject the 

null. As shown in the analysis of total expenditure, all the population coefficients are 

statistically significant at p<0.001. The coefficient values of population range from 0.2 to 

0.21 in all models and datasets. Despite statistically insignificant results in Dataset 2 

(population ≥60,882) and 3 (population ≥200,000), the positive coefficients imply that 
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health expenditure varies positively with an increase in the metric of political 

fragmentation. The positive and significant coefficients also suggest an additional test 

with a data normalized by population size in a jurisdiction. 

I tested the models with health expenditure per capita, using the three dataset as 

well. This examination tested the pattern of health expenditure per capita that is one of 

the primary interests for this study since I found that the extent of variations in health 

expenditure showed somewhat distinct patterns as compared to expenditures in other 

categories. In Dataset 1, I found positive and statistically significant coefficients of the 

political fragmentation variable (coef: 0.007, SE: 0.001, p<0.001 for LSDV; coef: 0.007, 

SE: 0.002, p<0.01 for GEE), controlling for all other variables (table 16). Such a positive 

association is consistent for the two model tests using the identical dataset. In Dataset 2 

(population ≥60,882), however, the association appears to be negative in all models but 

significant only in LSDV model (coef: -0.03; SE: 0.01; p<0.01 for LSDV; coef: -0.03, SE: 

0.02, p=0.16 for GEE) (table 17). The tests for Dataset 3 (population ≥200,000) 

demonstrate somewhat inconsistent results. The coefficients in LSDV and GEE models 

are negative whereas no results are statistically significant (coef: -0.04, SE: 0.3, p=1.77 

for LSDV, coef: -0.04, SE: 0.03, p=0.19 for GEE). I also provide the detailed results in 

table 17. 

The opposing signs of coefficients for per capita expenditure and per capita 

health expenditure address different patterns between them. In the LSDV model tests, 

health expenditure per capita varies negatively with an increase in the metric of political 
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fragmentation while total expenditure per capita moves positively, indicating the distinct 

pattern of health expenditure as compared to other expenditures again. 

 

Proportion of Health Expenditure in Total Expenditure 

 

The last model tests whether proportion of health expenditure in total expenditure 

varies with political fragmentation. I conducted the correlation coefficients tests of 

expenditure for the categories of interest. The coefficient between total and health 

expenditure is relatively lower (0.865) along with hospital (0.684) and public welfare 

(0.847) as compared to other types of expenditure (education: 0.976, fire protection: 

0.970, housing and community development: 0.932, police protection: 0.983 – table not 

provided). Such a distinctive pattern of health spending requires a test on the 

association between fragmentation and proportion of health in total expenditure.  

I performed LSDV and GEE test. The findings from the LSDV analyses (table 20) 

show the fragmentation coefficient is statistically significant with the positive sign in 

Dataset 1 (coef: 0.0005, SE: 0.0002, P<0.01) but the negative sign in Dataset 2 (coef: -

0.0084, SE: 0.0022, P<0.001). I also identified the identical coefficients for 

fragmentation (coef: -0.0084, SE: 0.0043, P<0.5) along with unemployment rates (coef: 

-0.0013, SE: 0.0004, p<0.01) in the GEE model using Dataset 2 (population ≥60,882) 

as shown in table 19. However, the coefficients for poverty rate and proportion of 

African Americans are not statistically significant despite the similar values of the 

coefficients as in LSDV model. I conducted the GEE model analysis using county as 
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repeated subject. It provides a negative but insignificant result (coef: -0.0034, SE: 

0.0026, p=0.191 for fragmentation – table not provided). 

Regarding control variables, I converted median household income from current 

dollars to real dollars, by applying CPI as well. It has no or little effect on health 

expenditure per capita. In the analysis using Dataset 2 (population ≥60,882) with LSDV 

model, the coefficient is only -0.0005 (p<0.1). The GEE model shows no effect of 

income on health expenditure per capita. However, no effect of median household 

income on proportion of health expenditure is found both in Dataset 2 (population ≥

60,882) of LSDV and GEE model. Those findings imply that health expenditure per 

capita and proportion of health are not significantly associated with income level. 

Unemployment rates appear to be negatively associated with health expenditure 

per capita. The coefficients are also statistically significant in LSDV and GEE analysis 

for Dataset 2 (coef: -0.006, SE: 0.001, p<0.001 for LSDV; coef: -0.006, SE: 0.002, 

p<0.001 for GEE). They are also negatively associated with proportion of health 

expenditure for Dataset 2 (population ≥60,882) as indicated above (coef: -0.0013 for 

both LSDV and GEE).The results suggest that health expenditure per capita and 

proportion of health expenditure moves negatively with an increase in unemployment 

rates. In contrast, poverty rates are positively associated with health expenditure per 

capita and proportion of health expenditure. The positive coefficients are statistically 

significant in Dataset 2 (population ≥60,882) both for LSDV and GEE model (coef: 

0.003, SE: 0.001, p<0.001 for LSDV; coef: 0,003, SE: 0.002, p<0.05 for GEE), but 
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poverty rates are significant in Dataset 1 only for LSDV model (coef; -0.0013, SE: 

0.0003, P<0.001).  

Proportions of African Americans display all positive coefficients in LSDV and 

GEE model tests. They are statistically significant in Dataset 1 with LSDV model (coef: 

0.040, SE: 0.015, p=0.007) and in Dataset 3 (population ≥200,000) for both models 

(coef: 0.10, SE: 0.31, p=0.001 for LSDV; coef: 0.10, SE: 0.04, p=0.03 for GEE). The 

results report that there would be a larger amount of health expenditure per capita in the 

areas with a high proportion of African Americans. But, I caution against the possibility 

of a positive association between proportion, urbanization, and expenditure per capita 

because per capita health spending rises in more urbanized counties. In regards to 

proportion of health expenditure test, however, proportions of African Americans show 

mixed results. The coefficients are positive in Dataset 1 and 3 but not significant at 

p<0.05 (coef: 0.0021, SE: 0.0026, p=0.41 for Dataset 1; coef: 0.0096, SE: 0.0057, 

p=0.09 for Dataset 3) while they are negative in Dataset 2 (coef: -0.0087, SE: 0.005, 

p=0.08). 

The year indicators reflect the trend of health expenditure over time. With the 

base year of 2012, the year 2007 shows a negative value (coef: -0.009, SE: 0.004, 

p=0.03 for LSDV, coef: -0.008, SE: 0.005, p=0.153 for GEE) in Dataset 1, and the 

coefficient falls to -0.017 in 2002 and -0.031 in 1997 (LSDV model). The results are 

consistent with the growing pattern of local public health expenditure per capita. 

Exceptionally, the year indicator of 2002 is positive in Dataset 2 (population ≥60,882), 

but they are not significant statistically (p=0.72 for LSDV; p=0.71 for GEE). There is no 
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significant effect of year indicators for proportion of health expenditure in the top 20 

counties by per capita health expenditure and proportion of health expenditure (table 

12, 13, 14, and 15), 

I found many counties in Michigan rank in the top 20 counties, which suggest 

further investigation with a focus on some specific states with relatively higher level of 

per capita health expenditure and proportion of health spending. The coefficients for 

state indicator detect the states that would spend more on health (table 18 and 19). The 

coefficients are highest in Michigan for both per capita health spending (coef: 0.286, SE: 

0.034, p<0.001) and proportion of health (coef: 0.068, SE: 0.007, p<0.0001) while it 

ranks the 21st for political fragmentation (0.3477). Interestingly, 9 states rank in the top 

10 for both per capita health expenditure and proportion of health expenditure 

(Michigan, Wisconsin, North Carolina, Ohio, California, Oregon, New York, 

Pennsylvania, and Georgia), showing positive and statistically significant coefficients at 

p<0.05 for state indicator variables. The positive and relatively high coefficients for both 

analyses indicate higher per capital expenditure and higher proportion of health 

spending in total as compared to other states as well as reference state (Wyoming), 

implying their interest on promotion of health policies and provision of public health 

services.  
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Comparative Analysis of Statistical Models 

 

The comparison between LSDV regression and GEE model is based on the 

findings from Dataset 2 (population ≥60,882) which provide significant results for more 

urbanized counties. The tests using LSDV and GEE model present very similar results 

for per capita health expenditure and proportion of health expenditure although the 

coefficient of political fragmentation appears to be insignificant in GEE model for per 

capita health expenditure (p=0.163). For instance, the fragmentation coefficients are -

0.030 in LSDV model and -0.031 in GEE model (table 17). The coefficients of control 

variables show nearly identical values as well as the similar p-values, except for poverty 

rates, whose p-value is greater in GEE model (p=0.05) than in LSDV model (p<0.001). 

Assuming the possibility of the presence of local community characteristics at the 

county level, I tested the FE model with county fixed effects, but the test produced 

totally different results. For instance, the fragmentation coefficient becomes positive and 

statistically insignificant (coef: 0.064, SE: 0.04, p=0.106). The results also generate 

unusually high values of standard errors for all county indicators. Despite the significant 

results of LSDV model, I do not exclude the possibility of omitted variables that 

represent additional community characteristics, violating independence assumption 

since I found no significant results from GEE analysis at P<0.05.  

Table 18 shows that the analyses using LSDV model present different results, 

depending on datasets. Dataset 2 (population ≥60,882) and 3 (population ≥200,000) 

with larger counties indicate negative coefficients for the independent variable while 
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Dataset 1 shows a contradicting (positive) result. However, I do not conclude that the 

association varies with the size of county because of statistically insignificant results in 

Dataset 1 and 3 (population ≥200,000).   

Based on the comparison of different datasets and models, the LSDV model test 

with Dataset 2 focusing more on urbanized counties demonstrates significant results. 

According to this test, the political fragmentation variable shows a negative coefficient, 

and the result implies that health expenditure per capita varies negatively with an 

increase in the political fragmentation metric. The value of -0.03 means that per capita 

health spending falls by $ 30 on average if the number of local government per 1,000 

increases by one unit in the U.S county, controlling for median household income, 

unemployment rate, poverty rate, state fixed effects, and other covariates. I found a 

negative and statistically significant association between unemployment rate and health 

spending, and a positive association between poverty rate and spending size for both 

models. The year indicator is significant only for the year 1997 (coef: -0.27, SE: 0.006, 

p<0.001), implying an increase in per capita health expenditure from 1997 to 2012. 

The analyses for proportion of health expenditure provide more robust results. 

The coefficients for fragmentation are almost identical (-0.0084) for both LSDV and GEE 

model and statistically significant (p=0.0002 for LSDV, p=0.048 for GEE) (table 19).  

Control variables also show very similar results. Unlike per capita health expenditure, 

the robust results of GEE for proportion of health expenditure support the results of 

LSVD model, suggesting that the issue of potential covariance resulting from community 

characteristics is reflected in the model and independence assumption is not violated. 
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Table 20 displays the results from the three dataset. The fragmentation coefficients are 

negative for Dataset 2 (population ≥60,882) and 3 (population ≥200,000), but significant 

only for Dataset 2. The results for control variables are mostly consistent for all 

Datasets. 

 

Discussion  

 

This study examines the patterns of health expenditure as a process of exploring 

a potential pathway through which political fragmentation corresponds with health 

disparities among racial/ethnic minorities. The tests turn on whether local health 

expenditure per capita and proportion of health expenditure in total expenditure fall with 

an increase in the metric of political fragmentation.  

I conducted the analyses with a primary focus on health expenditure per capita 

and proportion of health expenditure among the counties with population ≥60,882, 

employing the three different datasets with LSDV and GEE model for comparison 

purposes. The negative coefficients of political fragmentation imply that residents have 

less financial resources for health policy and promotion in more fragmented 

communities. Literature reports mixed or weak associations between health expenditure 

and health outcomes (Farrelly, Pechacek, Thomas, & Nelson, 2008; Filmer & Pritchett, 

1999; Ghobarah, Huth, & Russett, 2004; Rivera, 2001). As Mays and Smith (2009) 

noted, however, I would argue that an increase in health spending would contribute to 
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the improvement of community health if health resources are efficiently allocated and 

effectively provided for population at risk.  

The findings for Dataset 2 (population ≥60,882) demonstrate the distinctive 

patterns of health spending as compared to total spending. As discussed in the 

correlation coefficient tests, the findings also indicate that the pattern of per capita 

health expenditure is less analogous to secular patterns of local expenditure than other 

types of expenditure. The findings for total and health expenditure per capita imply that 

total expenditure per capita would rise due to more fragmented government (e.g. newly 

incorporated government agency), but the changes in urban governance may rather 

lead to a decrease in health expenditure per capita. 

In addition, such findings suggest a further examination on how the pattern of 

health spending is differentiated from other types of spending targeted for economic 

development other than public welfare. Raimondo (1989) examined the relationship 

between decentralization and government expenditure in different categories, and 

documented relationships vary with expenditure category. Basolo (2000) shows that 

local governments spend more on economic development programs than affordable 

housing program with increased inner-city competition, which would be attributable to 

political fragmentation according to public choice theory (Brennan & Buchannan, 1980; 

Tiebout, 1956). The distinctive patterns of health spending may be correlated to other 

types of health care resources such as Medicare, Medicaid, and the number of 

physicians or hospital beds. A study reports that the level of public expenditure is 

negatively associated with the level of medical care spending by offsetting the demand 
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for medical care and restricting the use of financial resources for medical care (Mays & 

Smith, 2009; Mays & Smith, 2011). As the results of statistical tests identified 9 states 

which are highly ranked both in per capita expenditure and proportion of health 

expenditure, the findings require an in-depth investigation on what led to relatively high 

expenditure on public health and whether the patterns are associated with the structure 

of urban governance in the states.  

I caution against the interpretation that the negative association implies the 

advantage of fiscal efficiency resulting from fragmented governance structure, because 

a decrease in health spending may have an adverse impact on health, specifically for 

population at risk who are more sensitive to changes in health policy or health 

promotion. In contrast, there is a possibility that an increase in total expenditure in more 

fragmented governance would contribute to improving community health through public 

spending on welfare services, educational programs, and other local policies, which 

influence population health. 

This study employs the four time periods data to tests whether health spending 

varies with an increase in political fragmentation over time. Because of little within-

subject (state or county) variance as discussed in the results of variance components, 

the analyses do not take advantage of Fixed Effects model, which utilizes within-subject 

variations to account for the effects of community characteristics. Unlike the dramatic 

transformation of urban landscape in the 1970s and 1980s, which experienced the 

reform of local government, there has been little change in the structure of local 

governments after the 1990s, which leads to very small variations of within-state (or 

county) variance. However, the findings from both LSDV and GEE test contribute to 
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identifying the association between fragmented governance and health related local 

expenditures by indicating the consistent results in terms of the direction and magnitude 

of the fragmentation coefficient, specifically for proportion of health expenditure.  

 

Strengths  

 

Strength of these analyses includes detecting the specific pattern of health 

expenditure negatively associated with an increase in metric of political fragmentation in 

urbanized areas, and identifying the states with a high level of health expenditure. 

These findings would contribute to examining variations in health expenditure, 

specifically attributable to the structure of urban governance. Use of the most recent 

expenditure data enables updated tests on the association between political 

fragmentation and variations in local health expenditure. Prior studies employed 

expenditure data mainly from the 1980s.  This analysis applied the restriction on 

population size, which allowed for examining how expenditure pattern varies with 

jurisdiction size. Literature reports that the degree of political fragmentation and the 

pattern of expenditure are susceptible to changes in population size. In particular, this 

analysis focuses more on urban counties, which were more likely to experience urban 

sprawl and urban reforms. Lastly, I know of no literature that tests whether health 

expenditure (per capita) and proportion of health expenditure moves with an increase in 

political fragmentation metric. This analysis first employed government and health 

expenditure data from all local government entities, and examined the relation between 

urban government structure and the patterns of per capita health spending. To examine 



83 
 

geographical variations in health expenditure, Mays (2009) focused on the 

decentralized structure of local health departments or agencies at county or city level as 

one of the independent variables, and examined solely health expenditure of local 

health department. This analysis, however, centers on all local government entities that 

include county and city health department, public health agencies, and special purpose 

district such as healthcare districts in the jurisdiction to better reflect the characteristics 

of urban governance resulting from competition among jurisdiction, urban sprawl, and 

efforts for economic growth. 

 

Limitations 

 

To be consistent with the findings of the first analysis, this analysis employed the 

number of local government per 1,000 as a proxy of political fragmentation and as a 

wildly used measure (Kim & Juley, 2013). I would argue that applying diverse measures 

for fragmented structure of urban government may provide differentiated interpretation. 

For instance, use of fiscal decentralization would be more relevant to explain variations 

in expenditure. The amount of expenditure for each category consists of not only direct 

expenditure but also intergovernmental expenditure. A certain amount could be paid to 

federal government, state government or other local government as a financial aid or for 

a specific service.  

Although the proportion of intergovernmental expenditure is very small on 

average, there would be a possibility that a different amount of intergovernmental 
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expenditure leads to variations in expenditure size. Future study may use 

intergovernmental expenditure as a control variable. As an observational study, I 

caution against interpreting the findings in order to constitute a causal relation between 

fragmented government structure and variations in expenditure. In addition, use of 

control variables does not guarantee the absence of the latent variable that could 

elucidate a pathway. The findings show only the size and variations in health 

expenditure by local government. Such fiscal information does not explain a mechanism 

in which a decrease in health expenditure adversely affects population health or 

worsens health disparities among the racial/ethnic minorities.   

 

Future Study 

 

Literature reports empirical evidence that demonstrates the impact of public 

spending on health outcomes such as mortality, infant mortality, preventable causes of 

death, hip fracture, colorectal cancer, and acute myocardial infarction (Filmer & 

Pritchett, 1999; Fisher, Wennberg, Stukel, Gottlieb, Lucas, & Pinder, 2003a; Mays & 

Smith., 2011). Future research requires a holistic approach that examines a complex 

mechanism between political fragmentation, public spending, and health outcomes. I 

expect that future analysis of how local health expenditure relates to health outcomes 

will allows for assessing the efficiency and effectiveness of public health spending. In 

addition, it is of interest to delve into the states with a high level of health expenditure 

and attempt to test whether urban governance is associated with health spending 

patterns.  
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I postulate two potential pathways that would relate public spending to health 

outcomes or health disparities. Health spending may directly affect health outcomes 

through public health programs and services, and disease control and prevention. Other 

types of expenditure involve non-health factors such as spending or investing on 

economic development, education, housing, public welfare, and transit service, and they 

may play a significant role as a social determinant to provide health gains (Deaton, 

2002; Marmot, 2005; Marmot & Wilkinson, 2006). In addition to use of different 

expenditure as dependent variables, I suggest that follow-up study can use additional 

socioeconomic variables or any indicators that measure performance in public sector. 
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CHAPTER 5: Revisiting the Leviathan Hypothesis: Horizontal 

Fragmentation in Urban Counties 

 

 

Introduction 

 

In U.S local governments, one of the primary goals is to reduce inefficient 

provision of public goods and services. Advocates for public choice theory argue that 

such efficiency gains lead to a reduction in taxes in the local jurisdiction, and, in turn, 

stimulate the local economy by creating new businesses and jobs (Akai & Sakata, 2002; 

Grassmueck & Shields, 2010; Hammond & Tosun, 2011, Stansel, 2005, Swanstrom, 

2001). One implication of public choice theory is that, ideally, these economic incentives 

would ultimately contribute to a population growth by attracting residents from 

neighboring jurisdictions (Brennan & Buchannan, 1980; Tiebout, 1956). In line with this 

explanation, Brennan and Buchannan developed the Leviathan hypothesis which 

asserts an inverse relation between fragmented governance and the size of public 

sector. Using the analogy of the Leviathan, they regard the government as the revenue 

maximizing entity, and contend that the public sector size can be constrained by 

competition among local jurisdictions and resident mobility. Unlike such centralized and 

revenue maximizing government, fragmentation in local governance motivates 

competition among the entities, and encourages local governments to make efforts to 

efficiently manage the revenue and expenditure (Brennan & Buchannan, 1980; Forbes 

& Zampelli, 1989).    
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  The findings of empirical studies, however, have shown mixed results regarding 

the Leviathan hypothesis. Results vary depending on the definition of political 

fragmentation, measures of political fragmentation or decentralization, measures of 

public sector size, range of samples, unit of analysis, and categories of expenditure 

(Berry, 2008; Campbell, 2004; Eberts & Gronberg, 1998; Forbes & Zampelli, 1989; 

Foster, 1997; Nelson, 1987; Oates, 1985; Raimondo, 1989; Schneider 1986; Stansel, 

2006, Zax, 1989).  

Several studies have examined how fragmentation is associated with 

expenditure in a specific category such as health. Hawkins and Dye (1970) assessed 

the relation between metropolitan governmental fragmentation and per capita 

expenditure for each category, and found negative correlations for health and hospital, 

police and fire protection, and positive correlations for total, education, highways, and 

welfare. Using different measures of fragmentation and expenditure variables, 

Schneider (1986) categorized health expenditure as one of four social functions along 

with hospitals, education, and housing while common functions include police and fire 

protection, highways, general control, and general administration. The author found 

fragmentation in metropolitan regions slows the expansion of municipality government 

budget in all functions, supporting the hypothesis. To test the Leviathan hypothesis in 

six different categories of local government expenditures, Raimondo (1989) measured 

the share of expenditure funded by local governments. His dependent variables include 

total, education, public welfare, health and hospital, highway, and all other expenditures. 

Basolo (2000) compared a ratio of city expenditure for economic development program 

to a ratio for affordable housing, using data of mail survey for city officials, and showed 



88 
 

that cities spend more on economic development than affordable housing as the degree 

of inter-city competition increases.    

In order to improve the limitations from the mixed findings of the empirical 

studies, I underline the notion of competition as the fundamental principal of Leviathan 

hypothesis.  In this chapter, I retest the Leviathan model by applying the concept of 

competition among local jurisdiction more rigorously2, and focusing on horizontal 

fragmentation that refers to an increase of incorporated place in a County as it most 

likely fulfills the principle of public choice theory and the Leviathan hypothesis such as 

competition among jurisdiction and improvements of the allocation of local finance and 

public services (Brennan & Buchannan, Tiebout, 1956). Using the measure of horizontal 

fragmentation, I then examine the relation between fragmented local governance and 

changes in health spending, focusing on the per capita total expenditure of local 

governments in the U.S. counties. 

As noted in chapter 2 (P.8-9), the literature uses a wide range of measures and 

definitions for fragmentation or decentralization. Scholars in planning, economics and 

public administration have made a distinction between fragmentation versus 

consolidation of local jurisdictions and decentralization versus concentration of state-

local governance (Boyne, 1992; Hamilton, Miller & Paytas, 2004; Hendrick et al., 2011). 

Hendrick et al. (2011) suggest fragmentation involves jurisdictional structure based on 

population or land area while decentralization or dispersion refers to the metric that 

estimates the extent of dispersion or concentration particularly in fiscal responsibilities. 

                                                           
2
 This concept builds on the Tiebout’s assumption that states “There are a large number of communities in which 

the consumer-voters may choose to live” (Tiebout, 1956). 
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The metrics that employ fragmentation approach include the number of governments 

per residents (Campbell, 2004; Dolan, 1990; Hawkins and Dye, 1970; Goodman, 2015; 

Schneider, 1986; Stansel, 2006; Zax, 1989) as a conventional measure, the number of 

government divided by total land area (Eberts & Gronberg, 1988), and the state 

population by the number of governments (Nelson, 1987).  

To be consistent with the analyses in chapter 3 and 4, I focus on the notion of 

fragmentation-consolidation, rather than decentralization to retest the Leviathan 

hypothesis. Several empirical studies applied the metric of fragmentation other than 

fiscal decentralization to support the Leviathan hypothesis (Craw, 2008; Eberts & 

Gronberg,1988; Nelson, 1986; Schneider, 1986). These studies show that the size of 

government spending tends to be smaller in a more fragmented setting, when the 

influences of other factors are controlled for. However, some other studies have 

reported the findings that do not fully support the Leviathan hypothesis, indicating no or 

mixed effects of fragmented structure of local governments on the size of government 

revenue or expenditure. Zax (1989) found mixed results for fragmentation of general 

purpose governments, although the author detected evidence for the Leviathan 

hypothesis when consideration is given to vertical dispersion (measured in terms of the 

share of net local government revenues in total revenues) instead of fragmentation. 

Forbes and Zampelli (1989) examined 156 SMSAs in the U.S. and demonstrated the 

findings that do not support the Leviathan hypothesis. More recent studies also showed 

conflicting results, by measuring the effects of general and special purpose 

governments separately.  
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Assuming the different impact of fragmentation by general and special districts, 

Berry (2008) estimated the net effect of the fragmented structure in special districts on 

the size of local public sector and found a strong positive relation between them. The 

author stressed ―overlap effects‖ that special purpose governments overlap with general 

purpose governments at the same tier. For instance, there would be greater effects of 

overlap if a county has more special districts relative to general purpose government 

such as municipalities (Berry, 2008). Overlapping structure of jurisdiction (e.g. special 

districts) may reduce the effects of competition among local governments, and lead to 

enlarged public spending. As one example of proxy to estimate the degree of overlap 

effect, Berry suggests use of the number of special district in a county. Overlap effects 

trace their origin back to Tiebout‘s model (1956). Consumer-voters (residents) choose a 

community that satisfies their preferences on the basis of Tiebout‘s six assumptions. 

According to Tiebout (1956), there are plenty of communities to choose from and 

consumer-voters are allowed to move to the community that provides best public 

services. These settings may promote competition uniquely among municipalities or 

general purpose governments, and may allow for efficient provision of local public 

goods and services (Goodman, 2015; Tiebout, 1956). Unlike municipalities, however, 

an increase in special purpose governments is less likely to induce competition among 

local authorities and rather enlarge the size of local expenditure due to duplication of 

services (Berry, 2008). Some empirical researches provide evidence for the strong 

positive association between fragmentation of special purpose government and public 

sector size, suggesting a test to estimate the differentiated effects between general 
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purpose and special purpose governments (Berry, 2008; Eberts & Gronberg, 1988; 

Goodman, 2015).       

The analyses in this dissertation use county as the unit of analysis. Literature 

uses different measures depending on the objective of the analysis, scholars‘ interest, 

and data availability. Marlow (1988) and Grossman (1989) used national level as unit of 

analysis. Studies that use state include Oates (1985), Nelson (1987), Raimondo (1989), 

Shadbegian (1999), Walls and Oates (1988) to analyze the effect of decentralization on 

public sector size. Competition among local governments and the mobility of residents 

due to jobs and lower tax rates are better explained at metropolitan or county level 

(Eberts & Gronberg, 1988). The most widely used unit is metropolitan statistical area 

(MSA) level (Campbell, 2004; Eberts & Gronberg, 1988; Forbes & Zampelli, 1989; 

Foster, 1997, Nelson, 1987; Schneider, 1986; Stansel, 1986) because MSA is a 

geographic area which includes counties or county equivalent with strong social and 

economic tie and it would be more appropriate than other units to systemically assess 

the dynamics of business, employment, transportation, environment issues. As 

described in the previous chapter, however, health spending and health policy are 

primarily performed at county level. In addition to Dolan (1990) and Zax (1989), more 

recent studies focus on county level (Berry, 2008, Goodman, 2015, Hendrick et al. 

2011) to analyze the multidimensional structure of fragmentation in local government, 

coupled with MSAs. 

In this analysis, I make a distinction between general purpose and special 

purpose government fragmentation, and estimate the net effect of horizontal 

fragmentation among municipalities. As discussed in chapter 2 (p.9-10), horizontal 
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fragmentation refers to an increase in the number of local government units at the same 

tier while vertical fragmentation of local governments involves the number of tiers 

(Boyne, 1992).  For instance, the measure of horizontal fragmentation in this study 

include the number of incorporated places such as municipalities and towns in a county, 

excluding other types of general purpose governments at the different tier (i.e. State or 

County) and all special purpose governments across the tiers since I focus primarily on 

the net effect of competition among places at the same tier of general government, 

adjusted for the effect of special districts. In terms of vertical structure of general 

purpose government, the U.S. has barely experienced vertical fragmentation recently, 

having the four tiers such as 1) federal, 2) state, 3) county, and 4) municipality.   

 The main interest of this analysis lies at counties with two or more municipalities 

in more urbanized areas because a large number of communities allow residents to 

choose to reside and in turn facilitate competition among jurisdictions (Berry, 2008; 

Brennan & Buchannan, 1980; Eberts & Gronberg, 1988;  Tiebout, 1956). Hence, I 

hypothesize that increased fragmentation among municipalities constrains the size of 

per capita expenditure. Then, I apply the metric to other types of expenditure and 

compare them to identify any distinct patterns. On the basis of the Leviathan hypothesis 

and the empirical results in the previous chapter, I hypothesize that 1) increased 

fragmentation among municipalities is associated with a decrease in expenditures for all 

categories but, an increase in fragmentation among special purpose governments is 

associated with an increase in expenditures.   
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Methods 

 

Variables and Data 

 

Consistent with chapter 4, this analysis uses the local government finance 

statistics over the four time points (1997, 2002, 2007, and 2012) to estimate the size of 

local government. To take inflation into account, all money values in finance statistics 

and median household income are converted to real dollars in 2012 based on CPI. The 

primary goal of this analysis is to test the Leviathan hypothesis with a focus on 

horizontal fragmentation among general purpose governments and to compare the 

expenditures by category. In this chapter, I performed the LSDV methods with the same 

control variables, focusing on the expenditures of total with the metrics for horizontal 

fragmentation, and conducted additional tests for expenditures on education, public 

welfare, fire and police protection, housing and community development, and highways 

at county level.  

In addition to the degree of political fragmentation for all local governments - the 

number of local governments per 1,000 residents, I created the fragmentation metrics 

for both general government and special government to detect the sole effect of general 

and special government fragmentation respectively, and to compare the effect of 

political fragmentation between two different types of local governments. The process 

would also help scrutinize the overlap effect of special district. More specifically, I used 

the number of municipalities in 1,000 residents in a county to measure horizontal 

fragmentation of general purpose government, excluding state, county government, 
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special district, and school district. Considering the advantages of fragmented 

governance are rooted in competition among jurisdictions at the same tier, I removed 

the counties with no or one incorporated place given that such a setting would not 

promote competition among general purpose governments as the single municipality at 

the same tier may behave like the Leviathan or a monopolistic firm in the market, based 

on Tiebout‘s third assumption (P.7-8) (Boyne, 1992; Tiebout, 1956; Zax, 1989). This 

process decreased the sample size from 3,035 to 2,989, and the mean of total 

expenditure per capita decreased from $4.468.5 (SD=1.49) to $4.464.4 (SD=1.53).   

 

Results 

 

Total Expenditure per Capita 

 

As done in the previous chapters, this study focuses on the counties where the 

population size is larger than or equal to 60,882 (the 3rd quartile). The mean barely 

changed as $3,830 in 1997 and also gradually increased, reaching to the highest 

($4,710) in 2012. For the four time periods, the mean of total expenditure per capita is 

$4,360. It implies that county government spent $4,360 for each resident between 1997 

and 2012. Similar to the trend of total expenditure, the mean value slightly increases to 

$4,460 for Dataset 2 (population ≥60,882) and to $4,980 for Dataset 3 (population ≥

200,000). Although the difference is not significantly large, total expenditure per capita 

is higher in more urbanized counties. During the period, the average of total expenditure 



95 
 

per capita increased by 30.2% across the country showing a similar increase rate as 

health expenditure per capita (30.0%). 

Among the urban counties in Dataset 2 (population ≥60,882), Benton County 

(WA) was the highest in expenditure per capita as $12,120 in 1997. However, Arlington 

County (VA) was the highest as $14,640 in 2012. The following counties are highly 

ranked over the 4 time periods; Arlington (VA), Madison (TX), Imperial (CA), Grant 

(WA), Alameda (CA), Benton (WA), Westchester (NY), and Fulton (GA). On the 

contrary, Randall County (TX) is the lowest in expenditure per capita for all study 

periods. Its expenditure per capita was $670 in 1997 and increased to $1,020 in 2012. 

Table 8 and 9 include the top 20 counties in counties in Dataset 2 (population ≥60,882) 

from 1997 to 2012. 

Without applying population restriction (≥60,882), fragmentation coefficients for 

total expenditure per capita are positive for both fragmentation metrics but significant 

only for special purpose (coef: 0.004, SE: 0.022, p=0.860 for general purpose; special 

government: coef: 0.614, SE: 0.028, p<0.0001 for special purpose) in LSDV model 

(Model 2 in table 23). For the analysis on urban areas (population size ≥ 60,882), I 

found that the coefficient for general purpose government is changed to the negative 

value (coef: =-0.953, SE: 0.278: p=0.0006) while the sign of the coefficient for special 

purpose government remains the same (coef: 0.999, SE: 0.220, p<0.0001) – Model 5 in 

table 23. If the estimated coefficients are applied, per capita expenditure decreases by 

$132.46 with one standard deviation (SD) increase of municipality fragmentation in a 
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county while it increases by $166.63 with one SD increase of fragmentation among 

special purpose governments.  

If counties with one or no incorporated place are included in the analysis, 

however, the coefficient for fragmentation of general purpose government increases 

(coef: -0.065, SE: 0.283, p=0.019) while the one for special purpose government 

decreases (coef: 1.087, SE: 0.224, p<0.0001) – Model 4 in table 23. This result 

indicates that the negative association between fragmentation metric of general purpose 

governments and total expenditure per capita is more statistically significant and more 

elastic among the counties with two or more municipalities, bolstering Tiebout‘s 

assumption on the competition among local governments.  

The same control variables are applied for this analysis. Regarding Dataset 2 

(Model 5 in table 23), median household income, population and population density 

have the small effects on expenditure per capita (coef: 0.00001, SE: 0.000; p<0.0001 

for Median household income; coef: 0.0000003, SE: 0.000, p<0.0001 for population; 

coef: 0.00007, SE: 0.000, p<0.05 for population density). The coefficients for poverty 

rate and proportion of African Americans are as follows (coef: 0.038, SE: 0.001, 

p<0.0001 for poverty rate; coef: 2.528, SE: 0.29, p<0.0001).  

 

Expenditure patterns by category 

 

In addition to the analysis on total expenditure per capita, I estimated the effect of 

fragmentation among general and special purpose government units on other types of 
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expenditure. Among the six categories of expenditure except health category in Dataset 

2, the mean of per capita expenditure is the highest for education ($1,901), followed by 

highways ($205). The counties with population size ≥60,882 spent $199 for police 

protection and $88 for fire protection on average. The mean per capita spending of 

housing and community development is $80 while that of public welfare is $139. Per 

capita expenditures in education, public welfare, and highways had increased to 2007 

and shrank in 2012. For instance, per capita education expenditure was $1,680 in 1997, 

and increased to $1,949 in 2002 and $2,049 in 2007. Then, it shrank to $1,911 in 2012. 

However, per capita expenditures on fire and police protection had continuously risen. 

Police protection spending was $60 in 1997, $77 in 2002, and $100 in 2007, and 

increased to $115. Fire protection spending was $169 in 1997, $195 in 2002, $211 in 

2007, and showed the upward trend in 2012 as $217.      

Coupled with the results of total expenditure, education and public welfare 

expenditures indicate the similar patterns. The coefficients of fragmentation among 

general purpose government are negative and statistically significant (coef: -0.209, SE: 

0.082, p=0.011 for education; coef: -0.060, SE: 0.021, p=0.004 for public welfare) while 

the values among special purpose government are positive and significant (coef: 0.384, 

SE: 0.065, p<0.0001 for education; coef: 0.043, SE: 0.017, p=0.001 for public welfare). 

However, I found the coefficients for fragmentation metrics of general purpose and 

special purpose government are all negative in the expenditure on health, fire 

protection, police protection, and housing and community development  and the 

coefficient of special purpose fragmentation is statistically significant only in housing 

and community development expenditure (table 24).  Interestingly, highways 
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expenditure shows a unique pattern, indicating all positive coefficients for both 

fragmentation metrics of general and special purpose government (coef: 0.190, SE: 

0.018, p=<0.001 for general purpose government fragmentation; coef: 0.033, SE: 0.014, 

p=0.017 for special purpose government fragmentation). 

 

 

Discussion 

 

The primary interest of this analysis lies at testing the Leviathan hypothesis, 

building on public choice theory by Tiebout (1956) and Brennan and Buchannan (1980). 

As discussed in chapter 2, previous findings are not consistent. Such mixed or 

contradicting results might arise from different use of definitions on fragmentation, 

samples, and unit of analysis. Furthermore, the various definitions and measures on 

political fragmentation or decentralization might lead to inconsistent results. 

 As discussed in introduction, I would argue that the empirical test for the 

Leviathan hypothesis should center on applying appropriate definitions and measures of 

fragmentation that most likely satisfy the assumptions of the Leviathan hypothesis, 

given the settings of complex and multidimensional structure of local government. For 

instance, Hendrick et al. (2011) demonstrated how the results vary by government type 

and unit of analysis.  

Although some studies focus on horizontal fragmentation, they still indicate 

mixed results. Eberts and Gronsberg (1990), Nelson (1986), Schneider (1986), and 
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Craw (2008) show support for the Leviathan hypothesis while the studies by Foster 

(1997), Berry (2008), and Goodman (2015) do not find supports.  

As one of the most recent studies, for instance, Goodman (2015) used panel 

data from 1982 to 2002, analyzed the effect of fragmentation and concentration, and 

showed that an increase in horizontal fragmentation is positively associated with the 

size of local public sector, not supporting the Leviathan hypothesis.  

As with Goodman (2015), I tested whether horizontal fragmentation among 

municipalities affects the size of public expenditure for U.S. counties, and estimated the 

separate effects of local government fragmentation such as general purpose 

governments and single (special) purpose governments to take into account ―overlap 

effect‖ resulting from the vertical and horizontal structure of urban governance. 

Inconsistent with the previous study, the major focus of this analysis involves urban 

settings that likely experienced rapid population growth, urban sprawl, political 

restructuring, and competition among municipalities. When the sample include all U.S. 

counties, the findings demonstrate that increased level of fragmentation varies positively 

with an enlargement of total spending for both general and special purpose government 

(coef: 0.004, SE: 0.022, P=0.860 for general; coef: 0.614, SE: 0.028, p<0.0001) in 

accordance with Goodman (2015). If I restricted population size to 60,882 to focus more 

on urban areas, the fragmentation indicator among general purpose government 

showed a negative coefficient, indicating that an increase in fragmentation lead to a 

decrease in total expenditure per capita.        
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The findings imply that the relation between fragmentation and public 

expenditure may vary depending on the conditions such as types of local government, 

and population size. In addition, the empirical study can show a support for the 

Leviathan hypothesis in most of spending categories only if the study utilizes well 

defined metrics and samples for horizontal fragmentation based on Tiebout‘s hypothesis. 

Interestingly, I found a positive association between fragmentation and highway 

spending unlike other types of spending. This result may help provide another 

explanation for the relation between fragmented governance and spending pattern other 

than the Leviathan hypothesis. Studies on fragmentation and land use illustrate that 

more fragmented governance would lead to more sprawling pattern of land 

development (Byun & Esparza, 2005; Lewis, 1996; Razin & Rosentraub, 2000; Ulfarson 

& Carruthers, 2006). The local governments under more fragmented structure are more 

likely to regulate higher density development by applying restrictions on density and 

minimum lot-size zoning ordinance (Kim, Cho, & Keane, 2015). The empirical findings 

indicate lower population density in more fragmented settings (Carruthers & Ulfarson, 

2002; Carruthers, 2003). Such evidence may explain the positive association between 

fragmentation and highways spending.  

 

Strengths  

 

The strengths of this study are four fold. First, this study employs the latest panel 

data on local government expenditure. A large number of studies on the Leviathan 

hypothesis have applied cross sectional study and relatively outdated data. Although 
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several studies used two or three time points (Raimondo, 1989; Schneider, 1986; 

Stansel, 2006; Wallis & Oates, 1988), no study used the latest panel data produced 

after the year 2000. The time frame of this analysis ranges from 1997 to 2012, including 

an economic downturn of 2007-2008. It allows me to analyze the newest patterns of 

government spending and detect the changes in local economy and its effect on local 

public sector. In addition to the relation between fragmentation and the size of local 

public sector, I analyzed whether fragmented governance is associated with changes in 

total expenditure per capita between 2007 and 2012 when the mean of expenditure 

shrank unusually in most of spending categories. But I found no significant relation 

between fragmentation and changes in local government expenditure. 

Secondly, considering the complex and multidimensional structure of urban 

governance (Berry, 2008; Boyne, 1992; Hendrick, 2011; Goodman, 2015), this study 

detects the net effect of horizontal fragmentation among municipalities. The coefficient 

for horizontal fragmentation among general purpose governments decreases from -

0.665 (p=0.0187) to -0.953 (p=0.0006) after excluding those counties with no or one 

municipality. This result may support my assumption that multiple places (or 

municipalities) are more likely to compete each other and, in turn, constrain the size of 

public sector than a single municipality that acts like a monopolistic firm in the market.  

Third, I analyze the relation between fragmented governments and public sector 

size by focusing on urban counties in line with the previous analysis in this dissertation. 

Tiebout explains the consumer-voter model in which they select a jurisdiction that best 

satisfies their preference for public goods and services, and stresses a great number of 

communities that promote residents to realize preference position. Hence, this study 
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underlines populous counties that have more jurisdictions or communities. Thus, the 

restriction on population size is a crucial characteristic to assess the effect of 

fragmentation on public spending. This study examines the association between 

horizontal fragmentation and total expenditure in urban counties with population size ≥ 

60,882. Unlike Goodman (2015) that do not support the Leviathan hypothesis using all 

counties, the findings of this study indicate that the hypothesis holds in more urbanized 

areas. Consistent with prior literature on fragmentation of special purpose governments, 

per capita total expenditure varies positively with an increase in fragmentation, as 

explained in literature, due to overlap effect or the duplication of functions across the 

different tiers of local governments (Eberts & Gronberg, 1988, Hentrick, 2011, 

Goodman, 2015).  

Fourth, this study includes a comparative analysis of expenditures in diverse 

categories such as total, education, public welfare, health, fire, police and housing and 

community development. The increased fragmentation of general purpose governments 

reduced the size of local public expenditures in seven categories except highways. 

However, total, education and public welfare expenditures are positively associated with 

an increase in special purpose fragmentation, supporting the argument of overlap effect. 

.   
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Future Study 

 

This study includes use of a measure rooted in horizontal fragmentation at the 

same tier of local governments. Some studies supporting the Leviathan hypothesis rest 

on vertical dispersion in terms of public finance such as standard deviation of local 

spending (Craw, 2008), and share of total expenditure and revenue (DiLorenzo, 1983, 

Wallis & Oates, 1988). Along with horizontal fragmentation, such a focus on vertical 

decentralization would allow for examining how the shift of political power and financial 

resources among local governments influence variations in expenditure from the various 

points of views. Future study needs to take more diverse features of political 

fragmentation and fiscal decentralization and utilize various measures to represent not 

only horizontal fragmentation but also vertical decentralization. Kim and Jurey (2013) 

conceptualize the indicators of governance structure such as densities, shares, mixes, 

and distributions building on the previous studies (Akai & Sakata, 2002; Eberts & 

Gronberg, 1990; Foster, 1997; Grassmueck & Shields, 2010; Hawkins & Dye, 1970; 

Hendrick et al., 2011; Lewis & Hamilton, 2011; Oates, 1985; Schneider, 1986; Stansel, 

2005; Zax, 1989). In addition to the count metric used in this study, such alternative 

measures would be applied to estimate the extent of the dispersion of political power 

and finance among local jurisdictions.  

As an effort to examine a proposed pathway between fragmented governance 

and health disparities in chapter 3 from the perspective of local public policy, this study 

employs the same unit of analysis and the comparable control variables as the analyses 

in the previous chapters. Such limitations may hinder my efforts to identify the net effect 
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of fragmentation on the size of public sector. Therefore, future study is also required to 

use as unit of analysis the corresponding MSAs to the counties in the sample, and 

examine whether different unit of analysis affect the association between fragmentation 

and public spending. 
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CHAPTER 6: Conclusion 

 

 

The primary objective of this dissertation is to examine the implications of political 

fragmentation on health disparities, social equity, and fiscal equity. A large number of 

studies on fragmentation of local governments have focused on economic aspects such 

as the efficient provision of public goods and services, constraint on public finance, 

economic development, and employment. However, the benefits from the economic 

gain do not by axiom precede an improvement of social equity. The findings in this 

dissertation indicate that African American mortality increases more than white mortality 

in more fragmented counties during the 1970s and 1980s. African Americans may 

benefit less than whites from public resources in ways that affect health disparities. This 

study supports the findings by Hutson and colleagues (2012), which show a mortality 

gap between whites and African Americans in areas with relatively high political 

fragmentation. My analysis on this issue involves the 1970s and 1980s during which the 

rapid changes in the form of local governments occurred along with urban sprawl, 

suburbanization, and population growth. Moreover, the panel design study identified the 

secular patterns in the trend of mortality during the 1980s.  

As an attempt to explore a pathway through which fragmentation precedes health 

disparities, I examined whether the size of health spending varies with a change in the 

extent of fragmentation. Literature reports that an increase in health expenditure has a 

positive impact on population health on the condition that the efficient allocation of 

health related resources (Mays & Smith, 2009). If health expenditure decreased in more 
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fragmented jurisdictions, a reduced spending on health may lead to the adverse effects 

on the disadvantaged population. In addition, a reduction in other types of expenditures 

such as public welfare, education, and affordable housing has a detrimental effect on 

them (Bedimo-Rung et al., 2005; Lahelma et al., 2004; Lin, 2009; Marmot, 2005; Ross & 

Wu, 1995). Use of the latest local government finance statistics allowed me to identify 

changes in health expenditure per capita in correspondence to the trend of 

macroeconomic settings. The analyses on the patterns of health spending highlight that 

the size of health expenditure per capita is smaller in counties with more fragmented 

government structure, and the proportion of health expenditure varies negatively with an 

increase in the extent of fragmentation. In line with the claim by Brennan and Buchanan 

(1980), one may argue that the findings provide evidence that supports the Leviathan 

hypothesis. From the perspective of social equity or public health, however, I would 

stress that such a downsized spending on health could adversely affect health because 

the disadvantaged would be more likely to suffer from these fiscal reductions. I 

performed the tests using different models and population restrictions, and found a 

negative relation between fragmentation and the size of health spending in many 

models. Interestingly, I detected the pattern of higher spending in some states such as 

Michigan as compared to other states. These findings indicate that extension of my 

study could include an in-depth analysis on specific states or regions that are expected 

to show a stronger relation between urban governance and health spending size. 

Most of the empirical studies on the Leviathan hypothesis involves total 

expenditure per capita and produces mixed results. Moreover, few studies test the 

relation between fragmentation and health expenditure. Therefore, the findings in 
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chapter 4 stimulate a more elaborate study on definitions and metrics of fragmentation. 

Building on Tiebout‘s assumptions, I applied horizontal fragmentation of local 

governments at the same tier, and examine whether such fragmentation constrains per 

capita expenditure in urbanized counties. I used per capita total expenditure as 

dependent variable, using the same samples, measures, and other variables as an 

analysis on health expenditure. This analysis enables me to examine whether or not 

fragmentation in a county supports the Leviathan hypothesis, applying the most recent 

finance statistics of local governments in the U.S. Unlike the previous analyses, I 

applied a count metric for horizontal fragmentation that best measures competition 

among municipalities, and used county as unit of analysis because residents share the 

homogenous provision of health services by the local governments at the county level. 

In addition, the results in chapter 4 indicate that the patterns of health expenditure are 

differentiated from the patterns of total expenditure, and suggest the test for other types 

of expenditure. I found that horizontal fragmentation of municipalities contributes to 

constraining the expenditures of public welfare, housing and community development, 

fire and police protection, and education as well. However, fragmentation of special 

purpose governments appears to increase the size of expenditure in some categories. 

Taken together, these results support the Leviathan hypothesis for some expenditure 

categories but not for others. The contributions of this study include 1) using the most 

recent panel data of local finance statistics, 2) examining the net effect of horizontal 

fragmentation on changes in per capita total spending, 3) testing the Leviathan 

hypothesis for each type of local expenditures, and 4) showing the different association 
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between fragmentation and per capita spending in urbanized counties as compared to 

the test using all counties. 

 

Future Study 

 

The analysis in chapter 3 highlights the association between fragmentation and 

widening mortality disparities between whites and African Americans during the 1970s 

and 1980s. However, I cannot draw causal inference between these two variables. As 

discussed earlier, racial segregation is a crucial element that may be associated with 

both fragmentation structure of local governments and mortality difference between 

whites and African Americans (Bischoff, 2008; La Veist, 1989; Polednak, 1996). Due to 

my focus on historical data, the absence of the racial segregation statistics does not 

allow me to analyze the effect of racial segregation on mortality disparities. I suggest 

that future study requires inclusion of a segregation index that represents segregation 

between political units rather than geographic boundary, and should elucidate a 

complicated mechanism in which fragmentation, racial segregation, and health 

disparities are interrelated.   

To classify fragmentation/decentralization, scholars in public policy and planning 

suggest four structural dimensions that consist of two continuums; political 

fragmentation-consolidation and fiscal dispersion-concentration of local government 

systems (Boyne, 1992; Hamilton et al., 2004).  
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In the dimension of each continuum, fragmentation is measured vertically (i.e. 

tier) or horizontally (i.e. type). Unlike horizontal fragmentation, vertical fragmentation 

may involve the issue of overlapped functions across the tiers such as health spending 

by county government and special purpose district (i.e. public health agency). Thus, the 

overlapped effects in vertically fragmented structure rather provoke economic 

inefficiency, contradicting the Leviathan model (Berry, 2008; Campbell, 2004; Turnbull & 

Djoundourian, 1993). Future analyses should apply the systematic approach that covers 

broader concepts such as vertical fragmentation and fiscal decentralization as an 

attempt to examine in which settings or dimension competition among local 

governments contributes to fiscal health.  

The strength of this study includes the panel study design with panel data across 

15 year-span. As a result of partitioning the variance of fragmentation, however, I found 

relatively small within-county variations across the years, which do not allow a fixed 

effect estimating, which controls for clustering of spatial characteristics. The analysis in 

chapter 4 demonstrates negative and significant coefficients for fragmentation if state 

level is applied for the indicator in LSDV model and for the repeated subject in GEE 

model.  However, I found no significant result if county was used. In the analyses in 

chapter 5, I found significant results by applying LSDV method with state indicator, and 

the GEE method also shows the similar results.  But, the inconsistent results by LSDV 

method with county indicator suggest that a GEE approach better fits the structure of 

the data. 
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Policy Implications and Concluding Remarks 

 

The objective of this study lies at testing the extent to which fragmented 

governments precede health disparities through the perspective of social equity. 

Scholarly discussions on political fragmentation began with an economic efficiency 

perspective rooted in Tiebout‘s model and the Leviathan hypothesis in public choice 

theory. A large number of scholars in planning, economics, and public policy have 

performed empirical studies with a focus on whether fragmentation constrains the 

Leviathan. The claims by public choice theorists stress competition among fragmented 

governments that improve inefficiency in centralized government, which act as a 

revenue maximizing monopolist as an analogy of market economy. The advocates 

argue that fragmentation motivates local government to compete for providing lower tax 

rates, creating more jobs, and attracting more residents from neighboring jurisdictions. 

Competition among government entities at the same layer would improve 

economic efficiency by reducing revenue and expenditure of public sector and allowing 

efficient provision of public services, if other variables were controlled. However, 

competition may result in widening inequality. For instance, fragmentation such as 

incorporation of new municipalities may provoke an adverse impact on the less affluent 

communities because financial resources are more likely concentrated on the affluent 

communities, which exclusively utilize their own resources and provide more 

customized services for the residents within the boundary. Literature provides support 

for this claim, implying the link between fragmentation, racial segregation, and poverty 

concentration (Altshuler et al., 1999; Bischoff, 2008; Dreier et al., 2001; Weiher, 1991). 
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With a focus on population health, my analyses indicate a positive relation between 

fragmentation and health disparities. My work, moreover, provides an empirical 

foundation for the hypothesis that racial segregation and differentiated public services 

may drive the discovered relation. I anticipate that extensions of my work will quantify 

the efficiency / inequality implications of political fragmentation for population health.  
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Figure 1. Number of local governments, by type, in the U.S from 1972 to 1987, among 

counties ≥ 200,000.   

Note:  The counts of all local governments are the sum of county, municipality, town (or 

township), special district, school district governments.  
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Figure 2. Distribution map: fragmentation of all local governments in 2012 

Source: US Census of Governments, 2012 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3. Distribution map: fragmentation of general purpose governments in 2012 

Source: US Census of Governments, 2012 
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Figure 4. Distribution map: per Capita health expenditure in 2012 

Source: US Census of Governments, 2012 

 

 

 

  

 

 

 

 

 

 

 

 

Figure 5. Distribution map: per Capita health expenditure (population ≥ 60,882) 

Source: US Census of Governments, 2012 



Table1. Number of local governments, by type, among the 20 most populous US counties, 1987.  

Counties Population 
# of general 
governments 

# of special 
districts 

# of school 
districts 

# of All local 
Governments 

Total 
governments 

per 1,000 
population 

Population 
per sq. mile 

LOS ANGELES, CA 8,553,846   85 142   95 322 0.04 2,101.63 

COOK, IL 5,172,402 151 213 152 516 0.10 5,400.46 

HARRIS, TX 2,745,989   29 432   24 485 0.18 1,583.34 

ORANGE, CA 2,281,483   27   73   32 132 0.06 2,859.57 

SAN DIEGO, CA 2,275,305   19 116   48 183 0.08     540.25 

WAYNE, MI 2,161,100   45   10   36   91 0.04 3,513.41 

MARICOPA, AZ 1,991,399   22   59   56 137 0.07    218.19 

MIAMI-DADE, FL 1,831,368   27    4    2   33 0.02    936.64 

DALLAS, TX 1,816,646   27   25   16   68 0.04 2,064.49 

PHILADELPHIA CITY, 
PA 

1,639,165    1    7    2   10 0.01   12,052.68 

NEW YORK , NY 1,481,531   22    7    5   34 0.02   66,795.81 

SANTA CLARA, CA 1,447,592   16   32   37   85 0.06 1,119.57 

CUYAHOGA, OH 1,438,906   61    8   32 101 0.07 3,136.92 

KING, WA 1,406,366   29 101   19 149 0.11     660.89 

MIDDLESEX, MA 1,392,804   55   55   12 122 0.09  1,695.34 

ALLEGHENY, PA 1,355,064 129 126   43 298 0.22  1,864.14 

SUFFOLK, NY 1,310,590   23   10    7   40 0.03  1,437.92 

NASSAU,  NY 1,304,805   31   27   17   75 0.06  4,551.59 

ALAMEDA, CA 1,229,320   15   43   22   80 0.07  1,669.46 

SAN BERNARDINO, CA 1,192,192   18   92   37 147 0.12        59.42 

Notes:  General governments include counties, municipalities, and town (township) governments. The number of all local 

governments is the sum of all local governments (general governments, special districts and school districts; 

Fragmentation indicators indicates the number of local government per 1,000 resident; New York in this table refers to 

Now York County, which is one of five FIPS counties (Bronx, Kings, New York, Queens and Richmond) in New York City.
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Table 2.  Age-specific deaths per 1,000 population for whites and African Americans spanning 1972 to 1988*. 

 
White African Americans 

Age group 
(yrs) 

Mean Std Dev Mean Std Dev 

0-1 11.85   7.26 24.33 13.73 

1-4   0.63   0.83   1.06   2.23 

5-24   0.82   0.51   0.85   1.33 

25-44   1.65   0.81   3.42   3.24 

45-64   9.12   2.41 15.41   8.29 

65-74 29.17   6.29 39.26 13.48 

75+ 89.06 14.52 84.92 22.78 

* I obtained age-specific mortality rates using death counts at the county level; the data years include 1972, 1973, 1977, 

1978, 1982, 1983, 1987, and 1988.  
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Table 3. Generalized Estimating Equations (GEE) of county-level, age-specific mortality in 226 urban counties (population 

≥ 200,000) as a function of political fragmentation, income, education, proportion of African American, and population 

density in the county. Whites and African-Americans analyzed separately.  

 White African-American 

Parameter Estimate 95% C.I.  S.E. Estimate 95% C.I. S.E. 

Intercept    87.50*** 85.49 89.51 1.03    91.68*** 87.63 95.72 2.06 
Fragmentation      2.60***   1.42   3.77 0.60  5.31***   2.26   8.36 1.56 
Year  
1972 

      
    2.80*** 

  
 2.13 

   
3.47 

 
0.34 

        
     0.79 

 
-0.48 

  
 2.05 

 
0.65 

1977    0.76**   0.30   1.21 0.23     -0.97* -1.91 -0.03 0.48 
1982       -0.23  -0.59   0.13 0.18     -2.08*** -3.12 -1.04 0.53 
1987 (ref.) —   0.00   0.00 0.00 —  0.00   0.00 0.00 
Age group (in years)         
0 – 1     -77.29*** -78.14 -76.44 0.43 -62.90***      -64.73      -61.06 0.94 
1 – 4     -87.68*** -88.58 -86.79 0.45 -84.97***      -86.73      -83.22 0.90 
5 -24     -87.58*** -88.47 -86.69 0.45 -85.11***      -86.87      -83.35 0.90 
25-44     -86.76*** -87.64 -85.87 0.45 -82.78***      -84.54      -81.01 0.90 
45-64     -79.33*** -80.15 -78.50 0.42 -71.73***      -73.49      -69.96 0.90 
65-74     -58.60*** -59.18 -58.01 0.30 -46.79***      -48.54      -45.05 0.89 
75+ (ref.) —    0.00   0.00 0.00 —    0.00    0.00 0.00 
Median Household 
Income (1,000 USD) 

    0.009   -0.01  -0.03 0.01    -0.094***    -0.14    -0.05 0.02 

% Some college      -0.08***   -0.11   -0.04 0.02   -0.19***    -0.28    -0.11 0.04 
% African Americans        4.68***    3.06    6.31 0.83     2.88*    -0.09     5.66 1.42 
Population density    0.00    0.00    0.00 0.00        0.00     0.00     0.00 0.00 
N 5,768     5,628    
# of counties    226       226    
QIC      5,789.17         5,624.37    

Notes:  ***p<0.001; **p<0.01, *p<0.5, +p<0.10; all tests are two sided. 

The regression model estimates a change in mortality rates with an increase in political fragmentation across 226 counties 

over the four government census years; Year variables detect a change in mortality over time; QIC is information criteria 

in GEE model. 
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Table 4. The top 20 counties by political fragmentation metric in counties (population ≥ 60,882: 3Quartile), 1997 and 

2002. 

 

 
County ST. 

Fragmentation 
metrics 

Population County ST. 
Fragmentation 

metrics 
Population 

 Year  1997 Year  2002 

1 Aroostook ME 1.421 78,113 Aroostook ME 1.488 73,938 

2 Vermilion IL 1.372 85,260 Vermilion  IL 1.406 83,919 

3 Sussex DE 1.357 131,181 Rutland  VT 1.372 63,400 

4 Rutland  VT 1.259 62,757 Bradford  PA 1.259 62,761 

5 Klamath  OR 1.248 62,502 LaSalle  IL 1.211 111,509 

6 Clearfield PA 1.231 79,640 Somerset  PA 1.200 80,023 

7 Somerset PA 1.230 80,517 Clearfield PA 1.199 83,382 

8 Bradford PA 1.219 62,352 Grand Forks ND 1.195 66,109 

9 LaSalle IL 1.188 109,462 Klamath  OR 1.192 63,775 

10 Reno KS 1.176 62,901 Sussex  DE 1.149 156,638 

11 Grafton  NH 1.162 78,329 Reno KS 1.142 64,790 

12 Otsego  NY 1.123 61,470 Otsego  NY 1.119 61,676 

13 Cass ND 1.112 113,343 Coos  OR 1.099 62,779 

14 Grand Forks ND 1.092 71,450 Adams  IL 1.084 68,277 

15 Grant WA 1.080 67,597 Grafton  NH 1.064 81,743 

16 Coos  OR 1.079 63,036 Armstrong PA 1.036 72,392 

17 Adams  IL 1.076 67,816 Pennington SD 1.027 88,565 

18 Champaign IL 1.057 167,392 Cattaraugus NY 1.024 83,955 

19 Armstrong PA 1.029 73,872 Kankakee  IL 1.011 103,833 

20 Cattaraugus NY 1.015 85,680 Cass  ND 1.007 123,138 

 

Notes:  Fragmentation metric indicate the number of local government (counties, municipalities, towns, special districts, 

and school districts) per 1,000 populations.
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Table 5. The top 20 counties by political fragmentation metric in counties (population ≥ 60,882: 3Quartile), 2007 and 

2012. 

 

 
County ST. 

Fragmentation 
metrics 

Population County ST. 
Fragmentation 

metrics 
Population 

 Year  2007 Year  2012 

1 Aroostook ME 1.520 73,008 Ward ND 1.702 61,675 

2 Rutland  VT 1.477 63,641 Rutland  VT 1.574 61,642 

3 Pennington SD 1.261 94,338 Aroostook ME 1.558 71,870 

4 Vermilion IL 1.257 81,941 Vermilion IL 1.482 81,625 

5 Bradford PA 1.249 62,471 Pennington SD 1.417 100,948 

6 Grand Forks ND 1.223 65,435 Klamath OR 1.250 66,380 

7 LaSalle  IL 1.212 113,065 LaSalle IL 1.246 113,924 

8 Clearfield PA 1.201 82,442 Bradford  PA 1.246 62,622 

9 Adams  IL 1.190 67,221 Clearfield PA 1.225 81,642 

10 Somerset PA 1.172 78,508 Somerset PA 1.222 77,742 

11 Reno KS 1.162 63,706 Grand Forks ND 1.211 66,861 

12 Klamath  OR 1.129 66,438 Adams IL 1.207 67,103 

13 Coos OR 1.126 64,820 Reno KS 1.163 64,511 

14 Cattaraugus NY 1.116 81,534 Coos  OR 1.142 63,043 

15 Butler  KS 1.109 63,147 Armstrong  PA 1.131 68,941 

16 Otsego  NY 1.087 62,583 Cattaraugus NY 1.121 80,317 

17 Armstrong  PA 1.056 70,096 Otsego NY 1.092 62,259 

18 Kankakee  IL 1.036 109,090 Butler  KS 1.063 65,880 

19 Grafton NH 0.996 85,336 Crow Wing  MN 0.976 62,500 

20 Champaign IL 0.980 185,682 Cambria  PA 0.967 143,679 

 

Notes:  Fragmentation metric indicate the number of local government (counties, municipalities, towns, special districts, 

and school districts) per 1,000 populations.
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Table 6. The top 20 counties by total local government expenditure in counties (population ≥ 60,882: 3Quartile), 1997 and 

2002. 

 

 
 

ST. Expenditures Population  ST. Expenditures Population 

 Year  1997 Year  2002 

1 Los Angeles  CA 59,198 9,127,751 Los Angeles CA 70,746 9,519,338 

2 Cook IL 29,002 5,096,540 Cook  IL 35,978 5,376,741 

3 San Diego CA 13,734 2,655,463 Harris  TX 18,280 3,400,578 

4 Harris  TX 13,533 3,126,966 Maricopa  AZ 18,123 3,072,149 

5 Maricopa  AZ 12,673 2,611,327 San Diego CA 17,418 2,813,833 

6 Dade FL 12,073 2,076,175 Wayne MI 15,334 2,061,162 

7 Wayne  MI 11,658 2,137,302 Orange  CA 15,155 2,846,289 

8 Orange  CA 11,575 2,636,888 Santa Clara CA 13,699 1,682,585 

9 Alameda CA 10,016 1,328,139 Alameda  CA 13,136 1,443,741 

10 King WA 9,828 1,619,411 Dade FL 12,922 2,253,362 

11 Nassau  NY 9,486 1,303,389 King  WA 12,520 1,737,034 

12 Dallas  TX 9,431 2,000,192 Dallas  TX 12,422 2,218,899 

13 Santa Clara CA 8,732 1,599,604 Sacramento CA 10,873 1,223,499 

14 Suffolk NY 8,305 1,356,896 San Bernardino  CA 10,863 1,709,434 

15 San Bernardino CA 8,245 1,598,358 Nassau NY 10,152 1,334,544 

16 Cuyahoga OH 7,501 1,401,552 Riverside CA 9,750 1,545,387 

17 Sacramento CA 7,393 1,117,275 Suffolk  NY 9,585 1,419,369 

18 Riverside CA 7,227 1,417,425 Broward FL 9,457 1,623,018 

19 Broward FL 7,219 1,438,228 Cuyahoga OH 9,243 1,393,978 

20 Allegheny PA 6,706 1,296,037 Clark  NV 8,335 1,375,765 

 

Notes:  Expenditure is USD in millions. (Real Price: base year 2012).
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Table 7. The top 20 counties by total local government expenditure in counties (population ≥ 60,882: 3Quartile), 2007 and 

2012. 

 

 
 

ST. Expenditure Population  ST. Expenditure Population 

 Year  2007 Year  2012 

1 Los Angeles  CA 70,746 9,519,338 Los Angeles CA 73,686 9,818,605 

2 Cook IL 35,978 5,376,741 Cook IL 34,599 5,194,675 

3 Maricopa  AZ 18,280 3,400,578 Harris  TX 20,808 4,092,459 

4 San Diego CA 18,123 3,072,149 San Diego  CA 18,957 3,095,313 

5 Harris  TX 17,418 2,813,833 Maricopa  AZ 18,262 3,817,117 

6 Orange  CA 15,334 2,061,162 Orange  CA 16,137 3,010,232 

7 Dade  FL 15,155 2,846,289 Dade FL 15,636 2,496,435 

8 Alameda  CA 13,699 1,682,585 Alameda  CA 14,857 1,510,271 

9 Riverside  CA 13,136 1,443,741 King WA 14,722 1,931,249 

10 Santa Clara  CA 12,922 2,253,362 Dallas  TX 13,868 2,368,139 

11 King WA 12,520 1,737,034 Santa Clara CA 13,341 1,781,642 

12 San Bernardino  CA 12,422 2,218,899 Riverside  CA 12,979 2,189,641 

13 Dallas TX 10,873 1,223,499 Sand Bernardino CA 12,614 2,035,210 

14 Wayne  MI 10,863 1,709,434 Nassau NY 11,440 1,339,532 

15 Sacramento CA 10,152 1,334,544 Suffolk  NY 11,358 1,493,350 

16 Broward  FL 9,750 1,545,387 Wayne  MI 11,047 1,820,584 

17 Nassau  NY 9,585 1,419,369 Broward  FL 10,988 1,748,066 

18 Clark  NV 9,457 1,623,018 Sacramento  CA 10,648 1,418,788 

19 Suffolk NY 9,243 1,393,978 Clark NV 10,200 1,951,269 

20 Bexar  TX 8,335 1,375,765 Bexar  TX 10,023 1,714,773 

 

Notes:  Expenditure is USD in millions. (Real Price: base year 2012).
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Table 8. The top 20 counties by local government expenditure per capita in counties (population ≥ 60,882: 3Quartile), 

1997 and 2002. 

 

 
 

ST. 
Expenditure 

/capita 
Population  ST. 

Expenditure 
/capita 

Population 

 Year  1997 Year  2002 

1 Benton WA 12,121 134,359 Grant  WA 17,307 74,698 

2 Arlington  VA 10,963 175,334 Chelan  WA 12,345 66,616 

3 Madison  TN 9,102 84,390 Arlington  VA 11,198 189,453 

4 Fulton  GA 8,670 718,336 Imperial  CA 10,682 142,361 

5 Pitt NC 8,318 119,064 Madison  TN 10,025 91,837 

6 Imperial  CA 7,892 142,651 Benton  WA 9,929 142,475 

7 Alameda  CA 7,542 1,328,139 Fulton  GA 9,192 816,006 

8 Grant  WA 7,315 67,597 Alameda  CA 9,098 1,443,741 

9 Nassau NY 7,278 1,303,389 Ramsey  MN 8,975 511,035 

10 Multnomah  OR 7,188 624,903 Sacramento  CA 8,887 1,223,499 

11 Westchester  NY 7,121 893,412 Stanislaus CA 8,886 446,997 

12 Ramsey MN 7,031 484,484 Mendocino CA 8,378 86,265 

13 Cape Way NJ 6,796 98,252 New Hanover NC 8,369 160,307 

14 Sullivan  NY 6,652 70,346 Westchester NY 8,178 923,459 

15 Sacramento  CA 6,617 1,117,275 Santa Clara CA 8,142 1,682,585 

16 Mecklenburg NC 6,572 597,589 Nash NC 7,807 87,420 

17 Los Angeles CA 6,486 9,127,751 Travis  TX 7,739 812,280 

18 Whitfield  GA 6,437 80,296 Monroe  FL 7,689 79,589 

19 Hamilton  TN 6,417 295,373 Bibb  GA 7,680 153,887 

20 Houston  AL 6,376 83,778 Mecklenburg NC 7,631 695,454 

 

Notes:  Expenditure /capita is USD. (Real Price: base year 2012).
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Table 9. The top 20 counties by local government expenditure per capita in counties (population ≥ 60,882: 3Quartile), 

2007 and 2012. 

 

 
 

ST. 
Expenditure 

/capita 
Population  ST. 

Expenditure 
/capita 

Population 

 Year  2007 Year  2012 

1 Montgomery TN 29,666 147114 Arlington  VA 14,647 207,627 

2 Madison TN 14,926 95894 Madison  TN 12,609 98,294 

3 Arlington  VA 14,203 199776 Mendocino  CA 12,128 87,841 

4 Monroe  FL 11,659 74737 Imperial  CA 10,625 174,528 

5 Mendocino CA 10,923 88109 Grant  WA 10,280 89,120 

6 Alameda  CA 10,743 1457426 Alameda  CA 9,837 1,510,271 

7 Imperial  CA 10,732 160301 Benton  WA 9,735 175,177 

8 Benton  WA 10,685 159463 Westchester  NY 9,547 949,113 

9 Grant  WA 10,307 82612 Monroe  FL 9,466 73,090 

10 Leon FL 9,968 245625 Forrest  MS 8,936 74,934 

11 Westchester NY 9,353 949355 Laramie  WY 8,812 91,738 

12 Sacramento CA 8,997 1374724 Mecklenburg NC 8,731 919,628 

13 Chelan  WA 8,795 71034 Nassau  NY 8,540 1,339,532 

14 Placer  CA 8,682 326242 Cape Way  NJ 8,524 97,265 

15 Fulton  GA 8,622 960009 Fulton  GA 8,490 920,581 

16 Cape Way NJ 8,536 97724 Greenwood SC 8,172 69,661 

17 Nassau NY 8,433 1325662 Chelan  WA 8,150 72,453 

18 New Hanover  NC 8,349 182591 Sangamon IL 8,131 197,465 

19 Stanislaus CA 8,338 512138 Leon  FL 7,790 275,487 

20 Douglas  NE 8,094 492003 Rockland  NY 7,768 311,687 

 

Notes:  Expenditure /capita is USD. (Real Price: base year 2012).
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Table 10. The top 20 counties by local government health expenditures in counties (population ≥ 60,882: 3Quartile), 1997 

and 2002. 

 

 
 

ST. 
Health 

expenditures 
Population  ST. 

Health 
expenditures 

Population 

 Year  1997 Year  2002 

1 Los Angeles CA 1,538.00 9,127,751 Los Angeles CA 3,076.00 9,519,338 

2 Wayne MI 564.46 2,137,302 Wayne MI 891.65 2,061,162 

3 San Diego CA 410.51 2,655,463 Sand Bernardino CA 641.60 1,709,434 

4 King WA 366.08 1,619,411 San Diego CA 636.68 2,813,833 

5 Franklin OH 346.33 1,013,724 Orange CA 480.68 2,846,289 

6 Cuyahoga OH 345.56 1,401,552 Allegheny PA 446.54 1,281,666 

7 Alameda  CA 340.22 1,328,139 Cuyahoga OH 445.26 1,393,978 

8 Orange  CA 315.51 2,636,888 Franklin OH 425.28 1,068,978 

9 Hennepin MN 283.89 1,058,746 King WA 423.22 1,737,034 

10 Allegheny PA 281.73 1,296,037 Santa Clara  CA 421.05 1,682,585 

11 Harris  TX 260.53 3,126,966 Alameda CA 413.27 1,443,741 

12 Cook  IL 252.16 5,096,540 Cook IL 334.43 5,376,741 

13 Santa Clara  CA 245.37 1,599,604 Harris  TX 332.13 3,400,578 

14 Oakland  MI 228.83 1,162,098 Hennepin  MN 331.51 1,116,200 

15 Hamilton OH 227.74 857,616 Santa Barbara CA 326.96 399,347 

16 Multnomah OR 227.31 624,903 Sacramento  CA 326.93 1,223,499 

17 Fresno CA 223.04 751,272 Oakland MI 314.03 1,194,156 

18 Suffolk  NY 206.50 1,356,896 Hamilton OH 293.75 845,303 

19 Sacramento CA 194.13 1,117,275 Fresno  CA 239.03 799,407 

20 Dallas TX 190.05 2,000,192 Riverside  CA 216.38 1,545,387 

 

Notes:  Expenditure is USD in millions. (Real Price: base year 2012).
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Table 11. The top 20 counties by local government health expenditures in counties (population ≥ 60,882: 3Quartile), 2007 

and 2012. 

 

 
 

ST. 
Health 

expenditures 
Population  ST. 

Health 
expenditures 

Population 

 Year  2007 Year  2012 

1 Los Angeles CA 2,953.81 9,948,081 Los Angeles CA 3,238.97 9,818,605 

2 San Bernardino CA 735.85 1,999,332 San Bernardino CA 1,275.98 2,035,210 

3 San Diego CA 684.51 2,941,454 Alameda CA 584.71 1,510,271 

4 Sacramento CA 584.93 1,374,724 San Diego CA 544.71 3,095,313 

5 Allegheny PA 566.34 1,223,411 Allegheny PA 522.09 1,223,348 

6 Alameda CA 509.21 1,457,426 King WA 517.14 1,931,249 

7 Cuyahoga OH 482.63 1,314,241 Milwaukee  WI 516.80 947,735 

8 Orange CA 477.91 3,002,048 Sacramento CA 476.83 1,418,788 

9 Santa Clara CA 472.33 1,731,281 Santa Clara CA 468.37 1,781,642 

10 King WA 444.24 1,826,732 Santa Barbara CA 449.74 423,895 

11 Riverside CA 421.46 2,026,803 Cuyahoga OH 438.89 1,280,122 

12 Suffolk  NY 398.20 1,469,715 Riverside  CA 421.79 2,189,641 

13 Franklin OH 381.24 1,095,662 Orange  CA 403.43 3,010,232 

14 Harris  TX 370.04 3,886,207 Suffolk  NY 390.47 1,493,350 

15 Wayne  MI 343.35 1,971,853 Hennepin MN 387.18 1,152,425 

16 Nassau NY 340.84 1,325,662 Cook IL 382.94 5,194,675 

17 Hennepin MN 332.65 1,122,093 Harris  TX 366.22 4,092,459 

18 Santa Barbara  CA 323.32 400,335 Oakland  MI 333.51 1,202,362 

19 Oakland MI 315.54 1,214,255 Travis TX 318.20 1,024,266 

20 Cook IL 308.14 5,288,655 Fresno  CA 308.05 930,450 

 

Notes:  Expenditure is USD in millions. (Real Price: base year 2012).
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Table 12. The top 20 counties by local government health expenditure per capita in counties (population ≥ 60,882: 

3Quartile), 1997 and 2002. 
 

 
 

ST. Health /capita Population  ST. Health /capita Population 

 Year  1997 Year  2002 

1 Lexington SC 802.27 195,606 Isabella MI 1418.36 63,351 

2 Moore NC 614.10 68,483 Whitfield GA 857.15 83,525 

3 Glynn GA 511.03 65,608 Santa Barbara CA 818.73 399,347 

4 Wilkes NC 492.22 61,884 Bay  MI 798.83 110,157 

5 Angelina TX 477.47 76,069 Marquette MI 711.52 64,634 

6 Santa Cruz CA 469.69 237,821 Grand Traverse  MI 660.33 77,654 

7 Marquette MI 437.96 62,017 Josephine OR 591.31 75,726 

8 Lowndes GA 422.60 83,982 Jackson MI 571.71 158,422 

9 Dougherty GA 414.00 96,581 Surry NC 522.59 71,219 

10 Whitfield GA 403.87 80,296 Gaston NC 510.63 190,365 

11 Multnomah OR 363.75 624,903 Dougherty GA 483.06 96,065 

12 Sullivan NY 357.09 70,346 Fond Du Lac WI 478.05 97,296 

13 Lucas OH 342.41 452,691 Lapeer  MI 449.96 87,904 

14 Franklin OH 341.65 1,013,724 Humboldt CA 448.19 126,518 

15 Grand Traverse MI 331.22 72,072 Portage  WI 439.48 67,182 

16 St. Clair MI 318.78 155,636 Sutter  CA 432.98 78,930 

17 Muskegon MI 318.09 164,913 Wayne  MI 432.60 2,061,162 

18 Gregg TX 313.37 112,138 New Hanover NC 429.93 160,307 

19 Buncombe NC 310.74 191,800 Ingham MI 424.44 279,320 

20 Bay MI 306.28 110,824 Monterey  CA 423.84 401,762 

 

Notes:  Health /capita is per capita health expenditure USD. (Real Price: base year 2012).
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Table 13. The top 20 counties by local government health expenditure per capita in counties (population ≥ 60,882: 

3Quartile), 2007 and 2012. 

 

 
 

ST. Health /capita Population  ST. Health /capita Population 

 Year  2007 Year  2012 

1 Isabella MI 1,241.75 65,818 Isabella MI 1,286.37 70,311 

2 Moore NC 950.09 83,162 Santa Barbara CA 1,060.98 423,895 

3 Grand Traverse MI 909.59 84,952 Craven NC 1,012.96 103,505 

4 Bay MI 842.19 108,390 Bay MI 993.12 107,771 

5 Santa Barbara CA 807.63 400,335 Grand Traverse MI 965.60 86,986 

6 Calhoun MI 742.64 137,991 Calhoun MI 880.61 136,146 

7 Marathon WI 703.42 130,223 Caldwell NC 697.27 83,029 

8 Ingham MI 590.65 276,898 Ingham MI 665.53 280,895 

9 Fond Du Lac WI 587.83 99,243 St. Clair MI 632.83 163,040 

10 Robeson NC 585.40 129,021 San Bernardino CA 626.95 2,035,210 

11 Benton WA 575.10 159,463 Muskegon MI 574.01 172,188 

12 Portage WI 562.65 67,484 Kalamazoo MI 557.18 250,331 

13 Kalamazoo MI 542.45 240,720 Milwaukee WI 545.30 947,735 

14 St. Clair MI 535.13 171,725 Washtenaw MI 544.70 344,791 

15 Surry NC 516.56 72,687 Marathon WI 542.83 134,063 

16 Muskegon MI 507.83 175,231 Rockland NY 511.77 311,687 

17 Whitfield GA 502.33 92,999 Surry NC 498.32 73,673 

18 Humboldt CA 486.35 128,330 Benton WA 480.14 175,177 

19 Wood OH 469.05 124,183 Genesee MI 461.57 425,790 

20 Allegheny PA 462.92 1,223,411 Sampson NC 455.99 63,431 

 

Notes:  Health /capita is per capita health expenditure USD. (Real Price: base year 2012). 
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Table 14. The top 20 counties by proportion of health expenditure in total local government expenditure in counties 

(population ≥ 60,882: 3Quartile), 1997 and 2002 

 

 
 

ST. % Health Population  ST. % Health Population 

 Year  1997 Year  2002 

1 Lexington SC 0.184 195,606 Isabella  MI 0.314 63,351 

2 Moore  NC 0.174 68,483 Polk  OR 0.151 62,380 

3 Wilkes  NC 0.167 61,884 Bay  MI 0.148 110,157 

4 Angelina  TX 0.134 76,069 Lapeer  MI 0.146 87,904 

5 Harnett  NC 0.098 79,052 Surry  NC 0.145 71,219 

6 Alamance  NC 0.095 116,514 Marquette  MI 0.140 64,634 

7 Walker  GA 0.092 61,163 Josephine  OR 0.137 75,726 

8 Santa Cruz  CA 0.091 237,821 Jackson  MI 0.134 158,422 

9 Marquette  MI 0.090 62,017 Santa Barbara  CA 0.127 399,347 

10 Clark  OH 0.088 147,472 Whitfield  GA 0.125 83,525 

11 Belmont  OH 0.088 70,022 Gaston  NC 0.125 190,365 

12 Buncombe  NC 0.087 191,800 Grand  Traverse  MI 0.117 77,654 

13 Gregg  TX 0.085 112,138 Burke  NC 0.109 89,148 

14 Lowndes  GA 0.082 83,982 Portage  WI 0.108 67,182 

15 Washington  OH 0.081 63,827 Rutherford  NC 0.107 62,899 

16 Allegan  MI 0.081 99,019 Angelina  TX 0.104 80,130 

17 Glynn  GA 0.081 65,608 Walker  GA 0.101 61,053 

18 St. Clair  MI 0.081 155,636 Pittsylvania  VA 0.101 61,745 

19 Dougherty  GA 0.079 96,581 Fond Du Lac  WI 0.094 97,296 

20 Benton  OR 0.076 75,926 Ross  OH 0.089 73,345 

 

Notes:  % Health is proportion of health expenditure in total expenditure.
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Table 15. The top 20 counties by proportion of health expenditure in total local government expenditure in counties 

(population ≥ 60,882: 3Quartile), 2007 and 2012. 

 

 
 

ST. % Health. Population  ST. % Health Population 

 Year  2007 Year  2012 

1 Isabella  MI 0.332 65,818 Isabella  MI 0.368 70,311 

2 Moore  NC 0.231 83,162 Caldwell  NC 0.198 83,029 

3 Bay  MI 0.146 108,390 Bay  MI 0.184 107,771 

4 Robeson  NC 0.141 129,021 Calhoun  MI 0.169 136,146 

5 Grand Traverse  MI 0.138 84,952 Grand Traverse  MI 0.158 86,986 

6 Marathon  WI 0.138 130,223 Santa Barbara CA 0.148 423,895 

7 Portage  WI 0.137 67,484 St. Clair  MI 0.146 163,040 

8 Surry  NC 0.135 72,687 Craven  NC 0.142 103,505 

9 Calhoun  MI 0.134 137,991 Walker  GA 0.141 68,756 

10 Polk  OR 0.130 73,296 Kalamazoo  MI 0.137 250,331 

11 Kalamazoo  MI 0.122 240,720 Muskegon  MI 0.128 172,188 

12 Fond Du Lac  WI 0.121 99,243 Sampson  NC 0.121 63,431 

13 St. Clair  MI 0.117 171,725 Washtenaw  MI 0.118 344,791 

14 Walker  GA 0.108 64,606 Surry  NC 0.109 73,673 

15 Santa Barbara  CA 0.106 400,335 Ingham  MI 0.103 280,895 

16 Sampson  NC 0.105 63,561 Pulaski  KY 0.102 63,063 

17 Ross  OH 0.105 75,556 San Bernardino  CA 0.101 2,035,210 

18 Jefferson  WI 0.103 80,025 Bulloch  GA 0.100 70,217 

19 Muskegon  MI 0.103 175,231 Marathon  WI 0.100 134,063 

20 Angelina  TX 0.098 82,524 Angelina  TX 0.098 86,771 

 

Notes:  % Health is proportion of health expenditure in total expenditure. 
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Table 16. The comparison of LSDV regression and GEE method results on political fragmentation coefficients at county 
level. Dataset 1, 2, and 3 analyzed separately. The models applies three dependent variables that include health 
expenditure, health expenditure per capita, and proportion of health expenditure in total expenditure as a function of 
political fragmentation.  
 

 
LSDV GEE 

Dataset 1 (All counties) 
  

Total health expenditures  779.6** 784.9* 

Health expenditures per capita  0.007***    0.007** 

Proportion of health spending 
of total expenditures 

  0.0005*** 0.004 

Dataset 2 (Pop.≥60,882)   

Total health expenditures  9,939.4 10,460.4 

Health expenditure per capita -0.030** -0.031 

Proportion of health spending 
of total expenditure 

   -0.0084***    -0.0084* 

Dataset 3 (Pop.≥200,000)   

Total health expenditures  41,299.3 44,298.8 

Health expenditure per capita -0.044 -0.044 

Proportion of health spending 
of total expenditure 

  -0.0028   -0.0026 

Notes:  ***p<0.001; **p<0.01, *p<0.5, +p<0.10; all tests are two sided. 

The number of counties: Dataset 1(3,031), Dataset 2 (792 where population ≥ 60,882), and Dataset 3 (277 where 

population ≥ 200,000) 
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Table 17. The comparison of LSDV and GEE method with per capita health expenditure data in counties (population ≥ 

60,882) as a function of political fragmentation, income, unemployment rate, poverty rate, population size, population 

density, proportion of African American, and year indicator. Least Squares Dummy Variable regression employs state 

indicators and GEE models use state for repeated subject. 

 

 
LSDV GEE 

Parameter Estimate S.E. Estimate 95% C.I. S.E. 

Intercept          0.081* 0.041         0.118**         0.041         0.194         0.039 

Fragmentation         -0.030** 0.010        -0.031        -0.074         0.013         0.022 

Income (USD)          -0.0005+ 0.000         0.000         0.000         0.000         0.000 

Unemployment         -0.006*** 0.001        -0.006**        -0.010        -0.002         0.002 

Poverty rate          0.003***   0.0008         0.003*         0.0001         0.006         0.002 

Population -0.000000007+ 0.000         0.000+         0.000         0.000         0.000 

Population density          0.000004 0.000         0.000         0.000         0.000         0.000 

% African Americans          0.026 0.023         0.026        -0.046         0.098         0.037 

Year   
  

  

1997         -0.027*** 0.006        -0.026**        -0.045        -0.008         0.010 

2002          0.002 0.006         0.003        -0.011         0.016         0.007 

2007         -0.005 0.006        -0.005        -0.016         0.006         0.006 

2012 (ref.) - - - - - - 

# of counties 792  792 
 

  

QIC    3135.33 
  

 

Notes:  ***p<0.001; **p<0.01, *p<0.5, +p<0.10; all tests are two sided. S.E. is standard error. 

Confidence Interval is not provided in LSDV model.
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Table 18. The comparison of LSDV regression between Dataset 1, 2 and 3 with per capita health expenditure data as a 

function of political fragmentation, income, unemployment rate, poverty rate, population size, population density, 

proportion of African American, and year indicator .  

 

Dataset 1 2 3 

Parameter Estimate S.E. Parameter S.E. Estimate S.E. 

Intercept         0.120*** 0.023        0.081* 0.041        0.176*** 0.040 

Fragmentation         0.007*** 0.001       -0.030** 0.010       -0.044 0.033 

Income (USD)         0.0001 0.000       -0.0005+ 0.000        0.0005 0.000 

Unemployment        -0.001 0.001       -0.006*** 0.001       -0.008*** 0.002 

Poverty rate        -0.00003 0.000        0.003***   0.0008        0.004*** 0.001 

Population         0.000* 0.000       -0.000+ 0.000       -0.000** 0.000 

Population density         0.00001* 0.000        0.000004 0.000        0.000002 0.000 

% African Americans         0.040** 0.015        0.026 0.023        0.100** 0.031 

Year 
      

1997        -0.031*** 0.004        -0.027*** 0.006       -0.046*** 0.009 

2002        -0.017*** 0.004         0.002 0.006       -0.012 0.008 

2007        -0.009* 0.004        -0.005 0.006       -0.018* 0.009 

2012 (ref.) - - - - - - 

# of counties 3,031 
 

792 
 

227 
 

Notes:  ***p<0.001; **p<0.01, *p<0.5, +p<0.10; all tests are two sided. S.E. is standard error. 

Confidence Interval is not provided in LSDV model.  
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Table 19. The comparison of LSDV and GEE method with proportion of health expenditure in total expenditure in counties 

(population ≥ 60,882) as a function of political fragmentation, income, unemployment rate, poverty rate, population size, 

population density, proportion of African American, year indicators, and state indicators. GEE model uses state for 

repeated subject. 

 

 
LSDV GEE 

Parameter Estimate S.E. Estimate 95% C.I. S.E. 

Intercept 0.0226* 0.0091     0.0344*** 0.0191 0.0496 0.0078 

Fragmentation  -0.0084*** 0.0022 -0.0084*       -0.0167       -0.0001 0.0043 

Income (USD)   0.0000** 0.0000   0.0000* 0.0000 0.0000 0.0000 

Unemployment  -0.0013*** 0.0003   -0.0013**       -0.0021       -0.0004 0.0004 

Poverty rate   0.0006*** 0.0002 0.0006       -0.0003 0.0014 0.0004 

Population  0.0000** 0.0000      0.0000***  0.0000 0.0000 0.0000 

Population density       0.0000 0.0000  0.0000  0.0000 0.0000 0.0000 

% African Americans -0.0087+ 0.0050 -0.0089       -0.031 0.0131 0.0113 

Year   
  

  

1997      -0.0023+ 0.0013 -0.0022 -0.0057 0.0014 0.0018 

2002       0.0006 0.0012   0.0007 -0.0021 0.0035 0.0014 

2007      -0.0021 0.0013  -0.0020 -0.0049 0.0009 0.0015 

2012 (ref.) - - -  - - - 

# of counties 792 
 

792 
 

  

QIC    3,102.6 
  

 

Notes:  ***p<0.001; **p<0.01, *p<0.5, +p<0.10; all tests are two sided. S.E. is standard error. 

The results of LSDV are also shown in Dataset 2 of table 20.
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Table 20. The comparison of LSDV regression results between Dataset 1, 2 and 3 with proportion of health expenditure in 

total expenditure as a function of political fragmentation, income, unemployment rate, poverty rate, population size, 

population density, proportion of African American, year indicators, and state indicators .  

 

Dataset 1 2 3 

Parameter Estimate S.E. Parameter S.E. Estimate S.E 

Intercept     0.0153*** 0.0041 0.0226* 0.0091      0.0454*** 0.0074 

Fragmentation    0.0005** 0.0002   -0.0084*** 0.0022 -0.0028 0.0060 

Income (USD) 0.0000 0.0000   0.0000** 0.0000  0.0000 0.0000 

Unemployment       -0.0003* 0.0001       -0.0013*** 0.0003        -0.0011** 0.0004 

Poverty rate   0.0002* 0.0001    0.0006*** 0.0002  0.0003 0.0002 

Population   0.0000* 0.0000   0.0000** 0.0000       0.0000*** 0.0000 

Population density  0.0000 0.0000        0.0000 0.0000   0.0000 0.0000 

% African Americans  0.0021 0.0026       -0.0087+ 0.0050     0.0096+ 0.0057 

Year 
  

  
  

1997        -0.0034*** 0.0007       -0.0023+ 0.0013     -0.0047** 0.0017 

2002        -0.0018** 0.0007 0.0006 0.0012     -0.0025+ 0.0014 

2007        -0.0023** 0.0007       -0.0021 0.0013    -0.0040* 0.0016 

2012 (ref.) - - - - - - 

# of counties 3,031 
 

792 
 

227 
 

Notes:  ***p<0.001; **p<0.01, *p<0.5, +p<0.10; all tests are two sided. S.E. is standard error. 
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Table 21. The coefficients of State indicators in LSDV regression with per capita expenditure data in counties (population 

≥ 60,882) as a function of political fragmentation, income, unemployment rate, poverty rate, population size, population 

density, proportion of African American, and year indicators.  

 

 

State Estimate S.E. State Estimate S.E. 

AL        -0.0174 0.0353 MT 0.0516 0.0394 

AK 0.0279 0.0513 NE        -0.0014 0.0431 

AZ 0.0144 0.0371 NV 0.0108 0.0475 

AR        -0.0521 0.0363 NH        -0.0105 0.0383 

CA       0.2390*** 0.0348 NJ 0.0205 0.0355 

CO 0.0081 0.0370 NM        -0.0516 0.0374 

DE        -0.0067 0.0432 NY       0.1456*** 0.0343 

FL 0.0149 0.0346 NC       0.1464*** 0.0346 

GA   0.0759* 0.0350 ND 0.0032 0.0427 

HI        -0.0295 0.0474 OH       0.1492*** 0.0342 

ID 0.0158 0.0387 OK        -0.0350 0.0365 

IL 0.0209 0.0350 OR       0.1556*** 0.0356 

IN        -0.0202 0.0348 PA  0.0802* 0.0342 

IA   0.0662+ 0.0369 SC        -0.0141 0.0355 

KS 0.0273 0.0374 SD 0.0026 0.0472 

KY 0.0369 0.0363 TN        -0.0091 0.0354 

LA        -0.0460 0.0363 TX 0.0315 0.0343 

ME        -0.0199 0.0385 UT 0.0251 0.0386 

MD 0.0139 0.0360 VT        -0.0224 0.0473 

MA        -0.0055 0.0389 VA 0.0573 0.0357 

MI       0.2864*** 0.0345 WA     0.1135** 0.0353 

MN 0.0372 0.0359 WV        -0.0331 0.0375 

MS        -0.0431 0.0370 WI       0.1914*** 0.0348 

MO        -0.0024 0.0355 WY(ref.) - - 

Notes:  ***p<0.001; **p<0.01, *p<0.5, +p<0.10; all tests are two sided. S.E. is standard error. 
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Table 22. The coefficients of State indicators in LSDV regression with proportion of health expenditure data in counties 

(population ≥ 60,882) as a function of political fragmentation, income, unemployment rate, poverty rate, population size, 

population density, proportion of African American, year indicators.  

 

 

State Estimate S.E. State Estimate S.E. 

AL 0.0025 0.0077 MT   0.0220* 0.0087 

AK 0.0097 0.0113 NE 0.0026 0.0094 

AZ 0.0083 0.0081 NV 0.0038 0.0104 

AR        -0.0076 0.0080 NH 0.0011 0.0084 

CA       0.0405*** 0.0076 NJ 0.0102 0.0078 

CO 0.0052 0.0081 NM         -0.0087 0.0082 

DE 0.0062 0.0095 NY        0.0255*** 0.0075 

FL 0.0068 0.0076 NC        0.0412*** 0.0076 

GA     0.0216** 0.0077 ND 0.0055 0.0094 

HI 0.0035 0.0104 OH       0.0408*** 0.0075 

ID 0.0082 0.0085 OK        -0.0022 0.0080 

IL 0.0111 0.0077 OR       0.0399*** 0.0078 

IN        -0.0005 0.0076 PA     0.0240** 0.0075 

IA   0.0168* 0.0081 SC 0.0042 0.0078 

KS 0.0113 0.0082 SD 0.0051 0.0103 

KY   0.0186* 0.0080 TN 0.0003 0.0078 

LA        -0.0042 0.0080 TX 0.0118 0.0075 

ME        -0.0015 0.0084 UT 0.0122 0.0085 

MD 0.0103 0.0079 VT        -0.0022 0.0104 

MA 0.0020 0.0085 VA     0.0214** 0.0078 

MI        0.0675*** 0.0076 WA     0.0209** 0.0078 

MN 0.0093 0.0079 WV        -0.0012 0.0082 

MS        -0.0024 0.0081 WI       0.0425*** 0.0076 

MO 0.0057 0.0078 WY(ref.) - - 

Notes:  ***p<0.001; **p<0.01, *p<0.5, +p<0.10; all tests are two sided. S.E. is standard error.
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Table 23. The coefficients of fragmentation in LSDV regression with total expenditure in two different data as a function of 

fragmentation, fragmentation of general purpose government, fragmentation of special purpose government, income, 

unemployment rate, poverty rate, population size, population density, proportion of African American, year indicators.  

 

 
All counties 

  
Pop>= 60,882 

    Model 1 
 

2 
 

3 
 

4 
 

5 
 Parameter Est. S.E. Est. S.E. Est. S.E. Est. S.E. Est. S.E. 

Intercept 7.320*** 0.334 6.652*** 0.335 4.646*** 0.519 4.140*** 0.527 4.442*** 0.519 

Fragmentation           

All 0.252*** 0.013    0.179 0.129     

General     0.004 0.022    -0.665* 0.283  -0.953** 0.278 

Special   0.614*** 0.028   1.087*** 0.224  0.999*** 0.220 

income 0.000*** 0.000 0.000*** 0.000 0.000*** 0.000 0.000*** 0.000 0.00001**
* 

0.000 

unemployment -0.048*** 0.011 -0.046*** 0.011  -0.003 0.015  -0.010 0.015   -0.005 0.015 

poverty  -0.006 0.007  -0.005 0.007  0.041*** 0.010  0.048*** 0.010   0.039*** 0.010 

Population   0.000 0.000   0.000 0.000  0.000*** 0.000  0.000*** 0.000 0.000000
3*** 

0.000 

Density 0.000*** 0.000 0.000*** 0.000 0.000* 0.000  0.000*** 0.000 0.00007* 0.000 

PAA 1.151*** 0.214 1.195*** 0.212   2.658*** 0.288  2.231*** 0.292   2.528*** 0.289 

1997 -0.997*** 0.058 -0.985*** 0.057  -0.507*** 0.075 -0.528*** 0.076 -0.513*** 0.075 

2002 -0.587*** 0.058 -0.578*** 0.057    0.105 0.071   0.101 0.072   0.100 0.071 

2007 -0.257*** 0.060 -0.246*** 0.059   0.319*** 0.074   0.306*** 0.075 0.316*** 0.074 

2012 0 . 0 . 0 . 0 . 0 . 

n 12,549 

 
12,549 

 
3,035 

 
3,035 

 
2,989 

   

Notes:  ***p<0.001; **p<0.01, *p<0.5, +p<0.10; all tests are two sided. S.E. is standard error. 

 Model 1 and 3 estimates the coefficients of fragmentation among all local governments while model 2, 4, and 5 estimates 

the coefficients of general and special purpose governments separately. Model 5 includes the counties with multiple 

municipalities.  
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Table 24. The comparison of fragmentation coefficients by expenditure category (total expenditure, education, public 

welfare, health, fire, police, housing and community development, and highways) in LSDV regression with counties 

(Population ≥ 60,882) as a function of fragmentation, fragmentation of general purpose government, fragmentation of 

special purpose government, income, unemployment rate, poverty rate, population size, population density, proportion of 

African American, year indicators.  

 

Pop.>= 60,882 
      
 

Counties with 0 or 1 municipality excluded Counties with 0 or 1 municipality included 

Fragmentation Spending  coef. S.E. coef. S.E. 

General Total   -0.953*** 0.278 -0.665* 0.283 

 Education -0.209* 0.082 -0.183* 0.081 

 Public Welfare  -0.060** 0.021 -0.053* 0.021 

 Health  -0.059** 0.022 -0.056* 0.022 

 Fire   -0.046*** 0.009    -0.044*** 0.009 

 Police   -0.105*** 0.014    -0.105*** 0.014 

 House/Comm.             -0.029* 0.014  -0.025* 0.014 

 Highways    0.190*** 0.018      0.199*** 0.018 

Special Total    0.999*** 0.220      1.087*** 0.224 

 Education    0.384*** 0.065      0.393*** 0.064 

 Public Welfare   0.043** 0.017     0.045** 0.017 

 Health             -0.012 0.018 -0.011 0.018 

 Fire             -0.002 0.007 -0.001 0.007 

 Police             -0.016 0.011 -0.017 0.011 

 House/Comm.  -0.082*** 0.011     -0.081*** 0.011 

 Highways              0.033 0.014     0.036** 0.014 

 N 2,989 
 

3,035 
       Notes:  ***p<0.001; **p<0.01, *p<0.5, +p<0.10; all tests are two sided. S.E. is standard error. 




