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a b s t r a c t

Objective: During the 1970s and 1980s in the U.S., population movement, urban sprawl and urban
governance reform led to a proliferation of local, autonomous jurisdictions. Prior literature examines how
this creation of local governments, also referred to as political fragmentation, contributes to economic
growth and social inequality. We examine the impact of political fragmentation on health equity by
testing the hypothesis that the mortality disparity between whites and African-Americans varies posi-
tively with political fragmentation.
Methods: We retrieved mortality data from the multiple cause-of-death file and calculated total number
of local governments per 1000 residents in a county to measure the degree of political fragmentation. We
focused on 226 U.S. counties with population size greater than 200,000 and restricted the analysis to four
distinct periods with overlapping government and mortality data (1972–73, 1977–78, 1982–83, and 1987–
88). We applied generalized estimating equation methods that permit analysis of clustered data over
time. Methods also controlled for the age structure of the population, reductions in mortality over time,
and confounding by county-level sociodemographic variables.
Results: Adjusted coefficients of fragmentation are positive and statistically significant for both whites
(coef: 2.60, SE: 0.60, po0.001) and African-Americans (coef: 5.31, SE: 1.56, po0.001). The two-fold
larger positive coefficient for African-Americans than for whites indicates a greater racial disparity in
mortality among more politically fragmented urban counties and/or time periods.
Conclusions: From 1972 to 1988, political fragmentation in large urban counties moves positively with
the racial/ethnic gap in mortality between whites and African-Americans. We discuss intervening me-
chanisms through which political fragmentation may disproportionately affect mortality among African-
Americans.
& 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. 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 au-
thority, in the form of governmental fragmentation, corresponds
with rising health disparities between whites and African-
Americans.
Ltd. This is an open access article u
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, 2009). Decentralization of
urban areas by population movement and urban sprawl in the U.S.
led to a proliferation of local jurisdictions that established auton-
omous entities such as municipalities (Judd & Swanstrom, 2009;
Morgan & Mareschal, 1999). Along with local governments, smal-
ler jurisdictional boundaries resulting from fragmented govern-
ance allow residents to make locational decisions, considering the
quality of schools, crime rates, racial composition 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, Kaplan, Ranjit, and Mujahid (2012) used a cross-sec-
tional analysis to examine the relation between fragmented gov-
ernments and health disparities for large metropolitan statistical
areas (MSA). The Authors examined data in the late 1990s and
nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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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, Hutson
and colleagues employed a fragmentation metric only for one time
period in 1997. The pace of political fragmentation occurred ra-
pidly in the 1970s and 1980s but significantly slowed in the 1990s.
Such differences indicate that we cannot know the external va-
lidity of Hutson and colleagues' findings in understanding the
health implications of urban landscapes that evolve over time. In
addition, MSAs do not define legal or administrative municipal
boundaries; rather, they define economically and socially in-
tegrated areas. Given that many local agencies are established
primarily at the county level, Hutson and colleagues' choice of
MSA as the unit of analysis may obscure meaningful county var-
iation in political fragmentation that occurs within an MSA.

We build on the approach by Hutson and colleagues and assess
whether results generalize to the dynamic period in the 1970s and
1980s. Specifically, we test whether fragmentation from 1972 to
1988 precedes an increase in African-American relative to white
mortality rates. We improve upon earlier work in two ways. First,
the structure of our analysis aims to exploit within- and across-
county differences in fragmentation. Second, we control for con-
founding by secular improvements in mortality and the changing
age structure of the U.S. population.
2. “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 con-
tributed to an outward movement of the economic base and em-
ployment 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 mino-
rities. The Federal Housing Administration (FHA), the Veterans
Administration (VA), and the Federal-Aid Highway Act helped af-
fluent whites relocate to the suburbs and encouraged racial seg-
regation (Cashin, 2010; Jackson, 1985; Judd & Swanstrom, 2009).

Coupled with urban sprawl, political fragmentation exerted a
considerable impact on racial segregation. Newly incorporated
government entities allowed middle class communities to segre-
gate 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).

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,
2010). Some counties vary in the extent of their public ex-
penditures (e.g., public schools), taxes and social and fiscal po-
licies. 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 effi-
ciently in fragmented governance structures through the compe-
tition for residents who “vote with their feet”. This argument co-
heres with public choice theory that stresses economic growth
through the interjurisdictional competition in a decentralized or-
ganizational structure. Public choice theory implicitly criticizes a
lack of competition in the consolidated government (Brennan &
Buchanan, 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 con-
verge and remain controversial (Akai & Sakata, 2002; Eberts &
Gronberg, 1988; Nelson & Foster, 1999; Raimondo, 1989; Schnei-
der, 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 sub-
urban 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 (Mills, Vaughan,
Smith, & Tabibzadeh, 1990; Robalino, Picazo, & Voetberg, 2001).
Our study allows us to capture the variation of local government
structures and its impact on health disparities in mortality. We
also seek to replicate Hutson and colleagues' findings by utilizing
data over four time periods spanning 15 years. We test the hy-
pothesis that fragmented governance at the county level moves
positively with widening health disparities in mortality between
whites and African-Americans. Given the changes in the urban
landscape in the 1970s and 1980s in the U.S., we focus our test on
this time period.
3. Methods

3.1. Variables and data

We retrieved data on multiple causes of death from the Na-
tional 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. We 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 certi-
ficates and uses these files to describe racial disparities in mor-
tality over this time period (Ezzati, Friedman, Kulkarni, & Murray,
2008; Levine et al., 2001; Meara & Culter, 2008; Murray et al.,
2006; Satcher et al., 2005).

To measure the degree of political fragmentation, we employed
total number of local governments per 1000 residents in a county.
Prior literature uses this indicator to measure political fragmen-
tation 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
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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 U.S. Census Bu-
reau categorizes county, municipal, town, and township govern-
ments as general purpose local government. Special districts and
school districts governments are referred to as special purpose
government. For each census data year, we 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 ob-
tain 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 et al., 1981; Mays & Smith, 2009; Halverson
et al., 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 im-
plementation 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, we 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, we restricted the mortality analysis to these
years as well as the year immediately following the census (i.e.,
1973, 1978, 1983, and 1988). We included the post-census year to
increase stability of county-level mortality rates given that death
counts for a narrow age range, in any particular county, may be
low. We identified our outcome variable as the age-specific mor-
tality rate in a county (i.e., deaths per population-at-risk). We
estimated age-specific mortality for four distinct periods: 1972–73,
1977–1978, 1982–83, and 1987–88.

For each time period and race, we aggregated the number of
deaths for the following age groups: less than 1, 1–4 years, 5–24
years, 25–44 years, 45–64 years, 65–74 years, and 75 years and
higher. We used age-specific mortality to control for the strong
confounding role of a county's age structure on the risk of mor-
tality. We 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 1000. We retrieved population-at-
risk data from Surveillance, Epidemiology, and End Results pro-
gram (SEER) for the years 1972–1987.

To minimize the possibility of artificially high outlying values in
mortality rates due to underestimates of the population-at-risk,
we used direct standardization in which we applied population
age and race-specific estimates. First, we calculated the age dis-
tribution 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, we multiplied that proportion by the total county popula-
tion size provided by population-at risk data from SEER (see Ap-
pendix for details of direct standardization). We 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 in-
stance, death counts are larger than or equal to race and age-
specific population at risk. We found that such outliers resulted
from underestimates of population at risk.

To control for other antecedents of disparities that may corre-
late with, but not be caused by, political fragmentation, we in-
cluded the following county control variables: median household
income, the proportion of population with some college degree,
population density, and the proportion of population that identi-
fies as African-American. These education and income metrics
approximate a community's socioeconomic status (Adler & New-
man, 2002; Braveman, Cubbin, Egerter, Williams, & Pamuk, 2010;
Davey, Neaton, Wentworth, Stamier, & Stamier, 1998; Pappas,
Queen, Hadden, & Fisher, 1993; Shavers, 2007). Income and edu-
cation attainment data at the county level are available only for
1970, 1980, and 1990. We, therefore, used linear interpolation to
impute median household income and the proportion of popula-
tion with some college education. We 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.

We conducted a variance component analysis (proc “varcomp”
in SAS) that partitions across-county variation in political frag-
mentation from within-county variation over time. Results in-
dicate that over 98% of the variance in political fragmentation
occurs across counties. This circumstance also holds for other ex-
planatory variables, including % African-American. We, therefore,
reasoned that using county as a “fixed effect” variable may offer
poor model fit and yield imprecise standard error estimates. As an
alternative, we applied Generalized Estimating Equations (GEE) to
analyze a relation between political fragmentation and age-spe-
cific 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 un-
correlated errors in linear regression (Hubbard, Ahern, Fleischerm,
Van der Laan, Lippman, Jewell, Bruckner, 2010). GEE addresses this
issue (Liang & Zeger, 1986) and is widely used to examine clus-
tered data. The GEE approach provides a robust estimator of var-
iance 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 requir-
ing additional distributional assumptions since the model esti-
mation 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. We assessed four potential
correlation structures that include independent, exchangeable,
autoregressive, and unstructured (no specification). Then, we se-
lected 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.

β β β β β β

ϵ

= + + + + + + +

+

M G Age YrInc Edu PAA PDijt jt ijt jt jt jt jt t

ijt

0 1 2 3 4 5

where Mijt is the age-specific mortality rate (death count per 1000
population) in county j at time period t (e.g., 1972–73); Gjt is the
indicator of political fragmentation (the number of local govern-
ment per 1000 residents) in county j at time period t; Agejt is the
age indicator in county j at time period t (i¼1,…,7); Incjt is median
household income in county j at time period t; Edujt is the pro-
portion of its population with some college degree in county j at
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time period t; PAAjt is the proportion of African-American popu-
lation in county j at time period t; PDjt is population density in
county j at time period t; Yrt is a vector of binary year indicator
variables for all time periods t minus the referent time period
1972–3; βi (i¼ 1, …,5) are the coefficients for each of the five
variables; β0 is a constant; and εijt is the error term that accounts
for clustering of age-specific mortality rates within a county (ex-
changeable correlation).

β1 is the coefficient of interest and measures the extent to
which changes in the number of local governments per 1000
persons vary with age-specific mortality, controlling for county
characteristics. The panel nature of the data, as well as the inclu-
sion of indicator variables for year, allows us to detect a relation
between political fragmentation and mortality that is not biased
by time effects that might explain, for example, a secular decrease
in mortality rates.
4. Results

The number of local governments increases over the 1970s and
the 1980s. Each type of local government, except for school dis-
tricts, shows an upward trend overall. Fig. 1 displays local gov-
ernment statistics over time for counties with a population size
greater than or equal to 200,000. The total number of local gov-
ernments 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). Spe-
cial 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 1000 residents.

Table 2 compares age-specific mortality rates between whites
and African-Americans, aggregated over the four time periods.
Consistent with the literature, African-American mortality rates
exceed those of whites in all age groups except for 75 years or
higher. The gap betweenwhites and African-Americans is the largest
among infants, followed by 65–74 years. The oldest group (75þ)
shows the well-documented mortality “crossover” where white
mortality exceeds that of African-Americans (Martin & Soldo, 1987).
Fig. 1. Number of local governments, by type, in the U.S. from 1972 to 1987, among
counties Z200,000. Note: The counts of all local governments are the sum of
county, municipality, town (or township), special district, school district
governments.
Table 3 provides results of the two GEE analyses – one for each
race/ethnicity. We analyzed 5768 age-specific mortality rates for
whites, and 5628 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). We 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, po0.001) and African-Americans (coef:
5.31, SE: 1.56, po0.001). 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, we
calculated the health disparities in mortality rate statistically at-
tributable to political fragmentation. We applied the estimated
coefficients to Cook County (IL), which shows relatively high
fragmentation among the 20 largest counties. Applying the coef-
ficients 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 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,
p¼0.0001). 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, po0.0001 for whites, coef: �0.19, po0.0001
for African-Americans). The proportion of African-American po-
pulation varies positively with mortality rates among both whites
(coef: 4.68, po0.0001) and African-Americans (coef: 2.88,
p¼0.04). The coefficient is higher for whites in higher percentage
African-American areas. Given the debate about whether to in-
clude proportion African-American in ecological studies of mor-
tality disparities, we assessed potential multicollinearity between
this variable and political fragmentation (Ash & Robinson, 2009;
Deaton & Lubotsky, 2003, 2009). We also re-ran the GEE model
after removing proportion African-American to assess whether the
political fragmentation coefficient changed. We find no evidence
of multicollinearity; inference in the revised GEE model also re-
mained similar to the original test (results available upon request).

We conducted four additional analyses to assess the robustness
of our results. First, we re-estimated the GEE model with one
equation that included both races and a race indicator variable
(African-American¼1; white¼0) and its interaction term with
political fragmentation, controlling for other covariates. Consistent
with the initial test, we find that the African-American-fragmen-
tation interaction term is positive and significant (coef: 3.28,
p¼0.02 for interaction). Second, we 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 auto-
correlated pattern not captured by use of binary indicator vari-
ables for year. The test shows similar results to the original model,
indicating an increase in health disparities (coef: 1.53, SE: 0.47,
p¼0.001 for whites; coef: 4.89, SE: 1.47, p¼0.007 for African-
Americans). Third, consistent with Hutson and colleagues (Hutson
et al., 2012), we re-ran the GEE analysis at the level of MSA to
examine whether choice of geographic unit affected results.
Whereas the magnitude of the findings differed from the original
test, we found a larger association between political fragmentation
and mortality among African-Americans relative to that of whites



Table 1
Number of local governments, by type, among the 20 most populous U.S. counties, 1987.

Counties Population # of general
governments

# of special
districts

# of school
districts

# of All local
Governments

Total governments per
1000 population

Population per sq.
mile

LOS ANGELES, CA 8,553,846 85 142 95 322 0.04 2101.63
COOK, IL 5,172,402 151 213 152 516 0.10 5400.46
HARRIS, TX 2,745,989 29 432 24 485 0.18 1583.34
ORANGE, CA 2,281,483 27 73 32 132 0.06 2859.57
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 3513.41
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 2064.49
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 1119.57
CUYAHOGA, OH 1,438,906 61 8 32 101 0.07 3136.92
KING, WA 1,406,366 29 101 19 149 0.11 660.89
MIDDLESEX, MA 1,392,804 55 55 12 122 0.09 1695.34
ALLEGHENY, PA 1,355,064 129 126 43 298 0.22 1864.14
SUFFOLK, NY 1,310,590 23 10 7 40 0.03 1437.92
NASSAU, NY 1,304,805 31 27 17 75 0.06 451.59
ALAMEDA, CA 1,229,320 15 43 22 80 0.07 1669.46
SAN BERNARDINO, CA 1,192,192 18 92 37 147 0.12 59.42

Note: 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 1000 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.

Table 2
Age-specific deaths per 1000 population for whites and African-Americans span-
ning 1972 to 1988*.

Age group (yr) White African-Americans

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
75þ 89.06 14.52 84.92 22.78

* We 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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(coef: 4.54, SE: 1.95, p¼0.02 for African-Americans; coef: 3.01, SE:
0.62, po0.001 for whites). Fourth, we partitioned the variance of
political fragmentation to determine whether there exists sub-
stantial within-county variation over time to examine our hy-
pothesis in a fixed effects framework. A fixed effect framework
exploits only changes across time, within county, by holding
county “fixed” in the regression equation. We discovered relatively
little within-county variation over time (results available upon
request), which precluded a fixed-effects estimation.
5. Conclusion

This study examines whether broad changes in urban govern-
ance correspond with a rise in mortality rate disparities between
African-Americans and whites. Specifically, we test whether a
county's political fragmentation from 1972 to 1987 varies positively
with age-specific mortality rates more for African-Americans than
for whites. We find that African-American mortality rises more than
does white mortality as urban counties show greater political
fragmentation. Results indicate that, in urban 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 asso-
ciation between political fragmentation and health disparities
(Hutson et al., 2012). We 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, our serial cross-section 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 do studies using one point in
time. Our use of several time periods, moreover, allows us to de-
tect 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 rela-
tion between fragmentation and mortality. This race-specific in-
quiry uncovered a positive relation between fragmentation and
all-cause mortality in both whites and African-Americans – al-
though of different magnitudes.

Strengths of our analysis include examination of political
fragmentation over a 15 year period. Unlike earlier studies of ag-
gregated annual data, our study minimizes confounding by strong
secular patterns in mortality and minimizes bias due to un-
measured county factors. We further controlled for county char-
acteristics such as median household income, proportion of some
college degree, population density, and proportion of African-
American population. Whereas we acknowledge the debate re-
garding the value of the “proportion African-American” variable in
studies of mortality, we concur with the logic of Deaton and Lu-
botsky (2009) to include it as a control variable since it may cap-
ture structural differences across counties in terms of political or
health opportunities. We 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, we 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.



Table 3
Generalized estimating equations of county-level, age-specific mortality in 226 urban counties (population Z200,000) as a function of political fragmentation, income,
education, proportion of African-American, and population density in the county. Whites and African-Americans analyzed separately.

Parameter White African-American

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 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
75þ (ref.) – 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Median household income (1000 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 5768 5628
# of counties 226 226
QIC 5789.17 5624.37

Note: 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.; all tests are two sided.

*** po0.001.
** po0.01.
* po0.5.
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Such error may yield imprecise estimates of our age-specific death
rates.

We analyze all counties with a population size at or above
200,000. Whereas previous literature led us to focus on these ur-
ban 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). We know of no
literature in political science or urban planning that develops
predictions about the health consequences of political fragmen-
tation in suburban areas. Given the documented “white flight”
from cities to suburbs in the mid-20th century, we encourage fu-
ture theoretical and empirical development regarding the rela-
tions among such migration, political fragmentation, and racial/
ethnic health disparities.

We 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. We 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, we
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, we 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), we 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 vari-
ables on segregation or income inequality over this time period
did not allow for testing these pathways. We recommend re-
plication of our work using contemporary data with indicators of
racial segregation, poverty, and income inequality. Current U.S.
Census surveys on these variables include sub-county identifiers
(e.g., city) which may allow refined examination of the partition-
ing 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 in-
equitably in ways that may increase race-based health disparities.
These extensions to our work may elucidate whether, and 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 we 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. We 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 ad-
vantaged, and less healthy, whites may have remained in urban
areas. Careful examination of these race-specific migration pat-
terns 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
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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). We expect that future
focus on a specific region or state would clarify the relation be-
tween fragmented governance and widening health disparities
between whites and African-Americans.

Use of different types of government metrics may yield im-
portant findings. Bischoff (2008) reported that the proliferation of
school districts increase multiracial segregation between districts.
In the historical data of government census, school 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 stu-
dies 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, 1997; 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; Rodriguez, Bound & Geronimus, 2013; 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, oppo-
nents stress that economic efficiency arises from consolidated
government entities and expansion of a public sector (Foster, 1997;
Nelson & Foster, 1999). Similarly, studies focusing on whether
political fragmentation causes racial segregation, economic in-
equality 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 the U.S. corresponds
with widening health disparities between whites and African-
Americans. We anticipate that subsequent research in this area
will assist with community health planning and policy efforts to
balance economic efficiency with social equity.
Appendix. Direct standardization of mortality rates

The National Vital Statistics System routinely computes age-
specific death rates using the direct method of standardization
(Anderson & Rosenberg, 1998). Consistent with this method, we
used the direct method to estimate county- and age-specific death
rates, which we cannot directly observe given uncertainty in the
county- and age-specific counts of the population at risk of death
in any year.

Let
Dij¼the number of deaths in age interval i in county j.
Pij¼the population in age interval i in county j.
Pik¼the population in age interval i in state k.

We aim to estimate the county- and age-specific death rate (Rij)

=
( )

R
D

P 1
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ij
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Which we express as deaths per 1000 population. Given un-
certainty in the estimates of Pij due to small counts, we approxi-
mated Pij in two steps. First, we estimated the age-specific popu-
lation counts for the entire state by summing the age-specific
counts from all counties within that state
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where n represents the number of counties j in that state. Second,
we divided the state's age-specific counts by the state's overall
population count to yield standard weights of the age distribution
of the population. The standard weights wsik are then given by
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where 0o wsiko1 and the wsik sum to 1. We calculate the county-
and age- specific death rate (CASDR) as follows:

=
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D
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The SEER database provides the county's estimated population
size Pj in that year. We applied all the steps above, separately for each
of the age, race/ethnicity, state, and year combinations for which we
had data (i.e., 0–1 year, African-American, 1972, Georgia, etc.).
References

Acevedo-Garcia, D., & Lochner, K. A. (2003). Residential segregation and health In:
I. Kawachi, & L. F. Berkman (Eds.), Neighborhoods and health (pp. 265–287).
Oxford: Oxford University Press.

Adler, N. E., & Newman, K. (2002). Socioeconomic disparities in health: Pathways
and policies inequality in education, income, and occupation exacerbates the
gaps between the health “haves” and “have-nots”. Health Affairs, 21(2), 60–76.

Akai, N., & Sakata, M. (2002). Fiscal decentralization contributes to economic
growth: Evidence from state-level cross-section data for the United States.
Journal of Urban Economics, 52(1), 93–108.

Anderson, R., & Rosenberg, H. (1998). Age standardization of death rates: Im-
plementation of the year 2000 standard. National vital statistics reports, 47.
Hyattsville, MD: National Center for Health Statistics. 〈http://www.cdc.gov/
nchs/data/nvsr/nvsr47/nvs47_03.pdf〉.

Ash, M., & Robinson, D. E. (2009). Inequality, race, and mortality in U.S. cities: A
political and econometric review of Deaton and Lubotsky (56:6, 1139–1153,
2003). Social Science & Medicine, 68(11), 1909–1913.

Baron, R. M., & Kenny, D. A. (1986). The moderator–mediator variable: Distinction in
social psychological research: Conceptual, strategic and statistical considera-
tions. Journal of Personality and Social Psychology, 51, 1173–1182.

Beale, C. L. (1977). The Recent shift of United States population to nonmetropolitan
areas, 1970–75. International Regional Science Review, 2(2), 113–122.

Bischoff, K. (2008). School district fragmentation and racial residential segregation:
How do boundaries matter? Urban Affairs Review, 44(2), 182–217.

Bollens, S. A. (1986). A political–ecological analysis of income inequality in the
metropolitan area. Urban Affairs Review, 22(2), 221–241.

Braveman, P. A., Cubbin, C., Egerter, S., Williams, D. R., & Pamuk, E. (2010). Socio-
economic disparities in health in the United States: What the patterns tell us.
American Journal of Public Health, 100, s186–s196.

Brennan, & Buchanan (1980). The power to tax: Analytical foundations of a fiscal
constitution. New York: Cambridge University Press.

Bruckner, T. A., & Catalano, R. A. (2006). Economic antecedents of sudden infant
death syndrome. Annals of Epidemiology, 16(6), 415–422.

Bruckner, T. A. (2008). Metropolitan economic decline and infant mortality due to
unintentional injury. Accident Analysis and Prevention, 40, 1797–1803.

Brueckner, J. K. (2011). Lectures on urban economics. Cambridge: The MIT Press.
Carter, J., & Slack, M. (2010). Pharmacy in public health: Basics and beyond. Bethesda,

MD: American Society of Health-System Pharmacists.
Cashin, S. (2010). Race, class, and real estate In: M. P. Pavel (Ed.), Breakthrough

communities: sustainability and justice in the next American metropolis (pp. 59–
66). Cambridge, MA: MIT Press.

Catalano, R. (2014). Commentary: Political epidemiology, republican presidents and
dog food. International Journal of Epidemiology, 43(3), 829–831.

Catalano, R., Goldman-Mellor, S., Saxton, K., Margerison-Zilko, C., Subbaraman, M.,
LeWinn, K., et al. (2011). The health effects of economic decline. Annual Review
of Public Health, 32, 431–450.

Cui, J. (2007). QIC program and model selection in GEE analyses. The Stata Journal, 7
(2), 209–220.

http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref1
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref1
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref1
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref2
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref2
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref2
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref2
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref3
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref3
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref3
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref3
http://www.cdc.gov/nchs/data/nvsr/nvsr47/nvs47_03.pdf
http://www.cdc.gov/nchs/data/nvsr/nvsr47/nvs47_03.pdf
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref5
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref5
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref5
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref5
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref5
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref6
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref6
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref6
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref6
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref7
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref7
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref7
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref8
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref8
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref8
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref9
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref9
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref9
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref10
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref10
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref10
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref10
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref11
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref11
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbrfe2071
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbrfe2071
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbrfe2071
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref4723
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref4723
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref4723
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref12
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref13
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref13
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref14
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref14
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref14
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref15
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref15
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref15
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref16
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref16
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref16
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref16
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref17
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref17
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref17


Y. Kim, T.A. Bruckner / SSM -Population Health 2 (2016) 399–406406
Davey, S. G., Neaton, J. D., Wentworth, D., Stamier, R., & Stamier, J. (1998). Mortality
differences between black and white men in the USA: Contribution of income
and other risk factors among men screened for the MRFIT. MRFIT Research
Group. Multiple risk factor intervention trial. Lancet, 351, 934–939.

Deaton, A., & Lubotsky, D. (2003). Mortality, inequality and race in American cities
and states. Social Science & Medicine, 56(6), 1139–1153.

Deaton, A., & Lubotsky, D. (2009). Income inequality and mortality in U.S. cities:
Weighing the evidence. A response to Ash. Social Science & Medicine, 68(11),
1914–1917.

DeFriese, G. H., Hetherington, J. S., Brooks, E. F., Miller, C. A., Jain, S. C., Kavaler, F.,
et al. (1981). The program implications of administrative relationships between
local health departments and state and local government. American Journal of
Public Health, 71(10), 1109–1115.

Eberts, R., & Gronberg, T. (1988). Can competition among local governments con-
strain government spending? Economic Review – Federal Reserve Bank of Cle-
veland, 24(1), 2–9.

Elo, I. T., & Preston, S. H. (1996). Educational differentials in mortality: United States,
1979–85. Social Science & Medicine, 42(1), 47–57.

Ezzati, M., Friedman, A. B., Kulkarni, S. C., & Murray, C. J.Ll (2008). The reversal of
fortune: Trends in county mortality and cross-county mortality disparities in
the United States. PLoS Medicine, 5, e66. http://dx.doi.org/10.1371/journal.
pmed.0050066.

Foster, K. (1997). Exploring the links between political structure and metropolitan
growth. Political Geography, 12(6), 523–547.

Geronimus, A. T. (2000). To mitigate, resist, or undo: Addressing structural influ-
ences on the health of urban populations. American Journal of Public Health, 90
(6), 867–872.

Grassmueck, G., & Shields, M. (2010). Does government fragmentation enhance or
hinder metropolitan economic growth? Regional Science, 89(3), 641–658.

Halverson, P. K., Miller, C. A., Kaluzny, A. D., Fried, B. J., Schenck, S. E., & Richards, T.
B. (1996). Performing public health functions: The perceived contribution of
public health and other community agencies. Journal of Health and Human
Services Administration, 18(3), 288–303.

Hart, K. D., Kunitz, S. J., Sell, R. R., & Mukamel, D. B. (1998). Metropolitan govern-
ance, residential segregation, and mortality among African-Americans. Amer-
ican Journal of Public Health, 88(3), 434–438.

Hawkins, B., & Dye, T. (1970). Metropolitan fragmentation: A research note. Amer-
ican Review of Public Administration, 4(1), 17–24.

Hill, R. C. (1974). Separate and unequal: Governmental inequality in the Metropolis.
The American Political Science Review, 68(4), 1557–1568.

Hubbard, A. E., Ahern, J., Fleischerm, N. L., Van der Laan, M., Lippman, S. A., Jewell,
N., & Bruckner, T. A. (2010). To GEE or Not to GEE: Comparing population
average and mixed models for estimating the associations between neighbor-
hood risk factors and health. Epidemiology, 21(4), 467–474.

Hutson, M. A., Kaplan, G. A., Ranjit, N., & Mujahid, M. S. (2012). Metropolitan
fragmentation and health disparities: Is there a link? The Milbank Quarterly, 90
(1), 187–207.

Jackson, K. T. (1985). Crabgrass frontier: The suburbanization of the United States.
New York: Oxford University Press.

Jargowsky, P. A. (1997). Poverty and place: Ghettos, barrios, and the American city.
New York: Russell Sage Foundation.

Jargowsky, P. A. (2002). Sprawl, concentration of poverty, and urban inequality In:
G. D. Squires (Ed.), Urban sprawl: Causes, consequences & policy responses (pp.
39–72). Washington, DC: Urban Institute Press.

Judd, D. R., & Swanstrom, T. R. (2009). City politics: The political economy of urban
America (7th ed.). New York: Longman.

Kim, J. H., & Jurey, N. (2013). Local and regional governance structures: Fiscal,
economic, equity and environmental outcomes. Journal of Planning Literature,
28(2), 111–123.

La Veist, T. A. (1989). Linking residential segregation to the infant mortality race
disparity in U.S. cities. Sociology and Social Research, 73, 90–94.

Levine, R. S., Foster, J. E., Fullilove, R. E., Fullilove, M. T., Briggs, N. C., Hull, P. C., …
Hennekens, C. H. (2001). Black–white inequalities in mortality and life ex-
pectancy, 1933–1999: Implications for healthy people 2010. Public Health Re-
ports, 116(5), 474–483.

Lewis, J. H., & Hamilton, D. K. (2011). Race and regionalism: The structure of local
government and race disparity. Urban Affairs Review. , http://dx.doi.org/10.1177/
1078087410391751.

Liang, K. Y., & Zeger, S. L. (1986). Longitudinal data analysis using generalized linear
models. Biometrika, 73, 13–22.

Lleras-Muney, A. (2005). The Relationship between education and adult mortality
in the United States. Review of Economic Studies, 72, 189–221.
Martin, L. G., & Soldo, B. J. (1987). Racial and ethnic differences in the health of older

Americans. Washington, DC: National Academy Press.
Mays, G. P., & Smith, S. A. (2009). Geographic variation in public health spending:

Correlates and consequences. Public Health Services and Systems Research, 44
(5p2), 1796–1817.

Meara, E. R., & Culter, D. M. (2008). The gap gets bigger: Changes in mortality and
life expectancy, by education, 1981–2000. Health Affairs, 27(2), 350–360.

Messey, D. S., & Denton, N. A. (1993). American apartheid: Segregation and the
making of the underclass. Cambridge, MA: Harvard University Press.

Miller, G. J. (1981). Cities by contract. Cambridge: MIT Press.
Mills, A., Vaughan, J. P., Smith, D. L., & Tabibzadeh, I. (1990). Health system decen-

tralization: Concepts, issues, and country experience. Geneva: World Health
Organization.

Morgan, D. R., & Mareschal, P. (1999). Central-city/suburban inequality and me-
tropolitan political fragmentation. Urban Affairs Review, 34(4), 578–595.

Morrill, R. (1993). Development, diversity, and regional demographic variability in
the U.S. Annals of the Association of American Geographers, 83(3), 406–433.

Murphy, S. L., Xu, J., & Kochanek, K. D. (2013). National vital statistics report – Death:
Final data for 2010 (Vol. 61(4)) Retrieved from 〈http://www.cdc.gov/nchs/data/
nvsr/nvsr61/nvsr61_04.pdf〉.

Murray, C., Kulkarni, S. C., Michaud, C., Tomijima, N., Bulzacchelli, M. T., Landiorio, T.
J., et al. (2006). Eight Americas: Investigating mortality disparities across races,
Counties, and race-Counties in the United States. PLos Medicine, 3(9)), http://dx.
doi.org/10.1371/journal.pmed.0030260.

Nelson, A. C., & Foster, K. A. (1999). Metropolitan governance structure and income
growth. Journal of Urban Affairs, 21(3), 309–324.

Oates, W. E. (1985). Searching for Leviathan: An empirical study. The American
Economic Review, 75(4), 748–757.

Pappas, G., Queen, S., Hadden, W., & Fisher, G. (1993). The Increasing disparities in,
mortality between socioeconomic groups in the United States, 1960 and 1986.
The New England Journal of Medicine, 329(2), 103–109.

Pastor, M., Dreier, P., Grigsby, J. E., & Lopez-Garza, M. (2000). Regions that work: How
cities and suburbs grow together. Minneapolis: University of Minnesota Press.

Polednak, A. P. (1996). Trends in US urban black infant mortality, by degree of re-
sidential segregation. American Journal of Public Health, 86, 723–726.

Probst, J. C., Moore, C. G., Glover, S. H., & Samuels, M. E. (2004). Person and place:
The compounding effects of race/ethnicity and rurality on health. American
Journal of Public Health, 94(10), 1695–1703.

Raimondo, H. (1989). Leviathan and federalism in the United States. Public Finance
Quarterly, 17(2), 204–215.

Robalino, D. A., Picazo, O. & Voetberg, A. (2001). Does fiscal decentralization improve
health outcomes? Evidence from a cross-country analysis. World Bank Policy
research working paper No. 2565.

Rodriguez, J. M., Bound, J., & Geronimus, A. T. (2013). US Infant mortality and the
President's party. International Journal of Epidemiology, 43(3), 818–826.

Ruhm, C. (2000). Are recessions good for your health? Quarterly Journal of Eco-
nomics, 115(2), 617–650.

Satcher, D., Fryer, G. E., McCann, J., Troutman, A., Woolf, S. H., & Rust, G. (2005).
What if we were equal? A comparison of the black-white mortality gap in 1960
and 2000. Health Affairs, 24(2), 459–464.

Schneider, M. (1986). Fragmentation and the growth of local government. Public
Choice, 48(3), 255–263.

Shavers, V. L. (2007). Measurement of socioeconomic status in health disparities
research. Journal of the National Medical Association, 99(9), 1013–1023.

Stansel, D. (2005). Local decentralization and local economic growth: A cross-sec-
tional examination of U.S. metropolitan areas. Journal of Urban Economics, 57,
55–72.

Stansel, D. (2008). Interjurisdictional competition and economic growth in U.S.
metropolitan areas. In Proceedings of the 78th annual meetings of the southern
economic association , November 2008, Washington, DC.

Swanstrom, T. (2001). What we argue about when we argue about regionalism.
Journal of Urban Affairs, 23(5), 479–496.

Tiebout, C. M. (1956). A pure theory of local expenditures. Journal of Political
Economy, 64, 416–424.

Weiher, G. R. (1991). The fractured metropolis: Political fragmentation and me-
tropolitan segregation. Albany, NY: SUNY Press.

Wilson, W. J. (1996). When work disappears: The world of the new urban poor. New
York: Knopf.

Zeger, S. L., & Liang, K. Y. (1986). Longitudinal data analysis for discrete and con-
tinuous outcomes. Biometrics, 42(1), 121–130.

http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref18
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref18
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref18
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref18
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref18
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref19
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref19
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref19
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref19
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref20
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref20
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref20
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref20
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref20
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref21
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref21
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref21
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref21
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref21
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref22
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref22
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref22
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref22
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref23
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref23
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref23
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref23
http://dx.doi.org/10.1371/journal.pmed.0050066
http://dx.doi.org/10.1371/journal.pmed.0050066
http://dx.doi.org/10.1371/journal.pmed.0050066
http://dx.doi.org/10.1371/journal.pmed.0050066
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref25
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref25
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref25
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref26
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref26
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref26
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref26
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref27
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref27
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref27
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref28
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref28
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref28
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref28
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref28
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref29
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref29
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref29
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref29
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref30
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref30
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref30
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref31
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref31
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref31
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref10302
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref10302
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref10302
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref10302
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref10302
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref32
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref32
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref32
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref32
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref33
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref33
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref34
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref34
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref35
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref35
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref35
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref35
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref36
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref36
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref37
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref37
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref37
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref37
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref38
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref38
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref38
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref39
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref39
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref39
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref39
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref39
http://dx.doi.org/10.1177/1078087410391751
http://dx.doi.org/10.1177/1078087410391751
http://dx.doi.org/10.1177/1078087410391751
http://dx.doi.org/10.1177/1078087410391751
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref41
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref41
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref41
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref42
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref42
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref42
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref43
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref43
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref44
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref44
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref44
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref44
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref45
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref45
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref45
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref46
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref46
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref47
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref48
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref48
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref48
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref49
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref49
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref49
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref50
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref50
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref50
http://www.cdc.gov/nchs/data/nvsr/nvsr61/nvsr61_04.pdf
http://www.cdc.gov/nchs/data/nvsr/nvsr61/nvsr61_04.pdf
http://dx.doi.org/10.1371/journal.pmed.0030260
http://dx.doi.org/10.1371/journal.pmed.0030260
http://dx.doi.org/10.1371/journal.pmed.0030260
http://dx.doi.org/10.1371/journal.pmed.0030260
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref52
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref52
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref52
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref53
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref53
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref53
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref54
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref54
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref54
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref54
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref55
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref55
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref56
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref56
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref56
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref57
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref57
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref57
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref57
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref58
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref58
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref58
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref59
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref59
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref59
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref60
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref60
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref60
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref61
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref61
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref61
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref61
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref62
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref62
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref62
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref63
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref63
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref63
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref64
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref64
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref64
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref64
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref65
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref65
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref65
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref66
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref66
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref66
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref67
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref67
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref68
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref68
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref69
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref69
http://refhub.elsevier.com/S2352-8273(16)30027-1/sbref69

	Political fragmentation and widening disparities in African-American and white mortality, 1972–1988
	Introduction
	“White flight” and political fragmentation
	Methods
	Variables and data

	Results
	Conclusion
	Direct standardization of mortality rates
	References




