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Abstract
Studies suggest that the spatial distribution of punish-
ment in the United States is shifting. This article
analyzes variation in prison admissions across
U.S. counties to deepen our understanding of the con-
temporary geography of punishment. While research
on punishment generally treats economic and political
theories of punishment as distinct, we draw on recent
studies of penal attitudes to develop a theoretical argu-
ment regarding their possible interconnection. We then
use Hierarchical Linear Modeling to test the hypothesis
that conservatism, race, and disadvantage are associ-
ated with the use of prison and that these factors help
to explain why prison admission rates are higher in
rural and suburban counties than in urban ones, despite
notably higher crime rates in the latter. The results
indicate that nonurban counties send more people to
prison than urban counties and that socioeconomic dis-
advantage, the size of the Black population, and
conservatism are significant predictors of prison admis-
sions after controlling for crime-related problems.
These findings suggest that poverty, race, and politics
work in concert to shape the distribution of punishment
across 21st century America.

1 | INTRODUCTION

The extraordinary expansion of the U.S. penal system in recent decades has stimulated a tre-
mendous amount of research on the causes and consequences of mass incarceration. In recent
years, however, incarceration rates have fallen modestly, raising the question of whether the era
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of mass incarceration is coming to a close. At the same time, the geography of punishment
has been undergoing notable change, as urban areas increasingly embrace criminal justice
reform while many nonurban jurisdictions maintain or intensify their use of jail and prison
(Beckett & Beach, 2020; Kang-Brown et al., 2018; Keller & Pearce, 2016; Simes, 2018; Sub-
ramanian et al., 2015). Evidence of changes in the spatial distribution of punishment has
emerged alongside growing recognition of the increasingly divergent economic fates and polit-
ical ideologies of urban and nonurban communities (e.g., Edsall, 2017; Grusky et al., 2011).
Although urban areas largely recovered from the economic downturn of the mid-2000s, this is
not true of many rural communities, which are also grappling with the effects of the opioid
crisis (Mather & Jarosz, 2016). Poverty and attendant problems have also been rising in some
suburban locales (Kneebone, 2017; Kneebone & Berube, 2013). At the same time, the chasm
between the political orientations of rural and urban areas has grown ever larger
(Edsall, 2017; Kron, 2012).

In short, shifts in the geography of punishment are occurring at the same time that the eco-
nomic fates and political orientations of urban and nonurban areas increasingly diverge. Geo-
graphic variation in the use of prisons in 21st century America thus affords an opportunity to
assess—and advance—alternative theoretical perspectives on punishment.

One well-known school of thought emphasizes the role played by concentrated disadvantage
as a determinant of “incarceration hot spots” at the local level (Sampson, 2012; Sampson &
Loeffler, 2010; see also Simes, 2018). These studies of spatial variation in incarceration rates
find a high degree of correlation between crime rates and disadvantage, but also between disad-
vantage and incarceration. In Chicago, for example, concentrated disadvantage is a significant
predictor of incarceration rates independent of its association with crime (Sampson &
Loeffler, 2010, p. 28). While most of this literature focuses on urban neighborhoods,
Simes (2018) also finds that concentrated disadvantage is significantly and positively correlated
with incarceration rates at the census tract level across the state of Massachusetts. The indepen-
dent association of disadvantage and punishment has thus been found to exist in numerous
locales, but it is not well understood.

Another line of research emphasizes the role of political ideology in shaping penal out-
comes, analyzing variation in incarceration-related outcomes at the state and county levels
to assess its import. These studies indicate that the strength of the Republican Party and
other measures of the conservativism of local constituents are strongly predictive of intensi-
fied punishment and spending on social control. Consistent with the predictions of the racial
threat perspective, many of these studies also find that the size of the Black population is sig-
nificantly and positively correlated with incarceration rates after controlling for crime-
related problems (Beckett & Western, 2001; Helms and Jacobs, 2002; Jacobs & Car-
michael, 2001; Jacobs & Helms, 1999; Jacobs & Jackson, 2010; Weidner & Frase, 2003;
Western, 2006).

In what follows, we describe the changing geography of social disadvantage, political ideol-
ogy, race and punishment in 21st-century America. We then describe various theories of punish-
ment in greater detail and develop a theoretical account of the independent impact of
disadvantage on incarceration. Specifically, drawing on recent studies of penal attitudes, we
develop and assess the hypothesis that disadvantage, race, and conservativism work together to
explain geographic variation in the use of prisons. To accomplish these goals, we employ a mul-
tilevel modeling strategy to analyze an original data set that includes information about crime,
arrests, socioeconomic disadvantage, demographic characteristics, political ideology, substance
abuse, and prison admissions at the county level. Hierarchical Linear Modeling (HLM) enables
analysis of these county-level characteristics while correcting for the clustering of counties
within states. The conclusion summarizes the findings and considers their theoretical and policy
implications.
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2 | SHIFTING FORTUNES? RECENT DEVELOPMENTS IN RURAL,
SUBURBAN, AND URBAN AMERICA

Recent research shows that jails have expanded far more rapidly in small and medium-sized
counties than in large urban counties. In fact, a plurality (44%) of jail inmates are incarcerated
in small counties (Kang-Brown et al., 2018; Subramanian et al., 2015). Similarly, it appears that
in recent years prison admissions have fallen in large counties but risen in small counties
(Kang-Brown et al., 2018; Keller & Pearce, 2016). Although these descriptive studies provide
evidence of increased geographic divergence in jail and prison admissions, little is known about
why this spatial shift is occurring. Alternative theoretical perspectives on punishment suggest
several potential explanations.

2.1 | Concentrated disadvantage and incarceration

One theoretical perspective emphasizes the link between socioeconomic disadvantage, crime,
and incarceration. From this perspective, the spatial concentration of disadvantage (measured
in terms of poverty, unemployment, family disruption, and spatial segregation) fuels violence
and involvement in illicit markets, which increases incarceration rates, which in turn exacer-
bates both crime and disadvantage (see especially Sampson, 2012; Sampson & Loeffler, 2010).
But these studies also show that disadvantage has its own independent effects on incarceration
after controlling for crime. In Chicago, for example, some neighborhoods with high levels of
disadvantage experience incarceration rates that are more than three times higher than other
communities with similar crime rates but lower levels of disadvantage (Sampson &
Loeffler, 2010; Sampson, 2012). From this perspective, then, incarceration is both a reflection
and cause of concentrated disadvantage (Sampson, 2012, 2014; Sampson & Loeffler, 2010; see
also Simes, 2018; Vankatesh and Levitt, 2000).

As noted previously, the empirical work that supports this theoretical framework focuses
mainly on neighborhood-level variation in incarceration across large cities, especially Chicago.
Yet the theoretical emphasis on the role of concentrated disadvantage has broader applicability,
and suggests the possibility that increased penal severity in rural and suburban areas in the 21st
century may reflect changes in the spatial distribution of social marginality. Indeed, there is evi-
dence that the geography of poverty and marginality have changed markedly in recent years,
and especially in the aftermath of the Great Recession of 2007–2009 (hereafter “the recession”).
Specifically, disadvantage has deepened in rural America both in absolute terms and relative to
urban areas (Lichter et al., 2012). For example, the number of nonmetropolitan communities
with poverty rates of 30% or higher increased by 50% during and after the recession (Lichter
et al., 2012). The proportion of rural counties that experience high rates of both poverty and
inequality is now more than twice as high as the share of large metropolitan counties character-
ized by these twin markers of disadvantage (44% vs. 21%) (Mather & Jarosz, 2016).

Whereas employment rates in metropolitan areas have recently been significantly higher
than they were prior to the recession, employment in nonmetropolitan areas remains well below
prerecession rates (Edsall, 2017). Similarly, the rural–urban gap in both poverty and child pov-
erty rates began to grow following the recession. By 2012, the rural child poverty rate had
climbed to over 26%, significantly higher than the urban child poverty rate of 21%
(Farrigan, 2014). And while rates of deep poverty (defined as having cash income that is less
than half of the poverty threshold) have historically been comparable in rural and urban
areas—hovering around 5% for much of the 1980s and 1990s—in the aftermath of the Great
Recession, more than 12% of all rural children lived in deep poverty compared to just under 9%
of urban children (Farrigan, 2014).
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Sociologists have identified a number of other socioeconomic trends that, like poverty,
increasingly characterize the “new rural America” (Burton et al., 2013). For example, particu-
larly in the aftermath of the Great Recession, many rural communities experienced population
loss, especially among young adults, as the geographically mobile increasingly relocated to met-
ropolitan areas in search of employment and other opportunities (Burton et al., 2013). At the
same time, rising joblessness among men combined with increasing levels of female employment
have fueled a notable rise in single parent households in these communities (Burton
et al., 2013). The health and well-being of many rural residents has declined in this context
(Burton et al., 2013), and the injury-related mortality rate is now notably higher in rural areas
(Myers et al., 2013). Recent evidence of a sharp rise in “deaths of despair” among middle-aged
white men and women (Case & Deaton, 2015) may reflect, at least in part, this recent transfor-
mation of rural life.1

In short, recent studies suggest that various manifestations of social disadvantage have intensi-
fied in rural areas. Many suburban areas are also undergoing significant transformation, with the
number of suburbanites living in poverty growing by 57% from 2000 to 2015 (Kneebone, 2017).
By 2010, 55% of the nation’s poor were concentrated in the suburbs (Kneebone & Berube, 2013).
This “suburbanization of poverty” was driven in part by the relocation of poor urban residents
fleeing gentrification, as well as by the implementation of HOPE IV, a federal government pro-
gram that integrates poor housing voucher recipients into mixed income communities
(Lacy, 2016). The geographic dispersal of employment opportunities, especially low-paid jobs,
outside of central cities also fueled suburban growth and poverty (Raphael & Stoll, 2010). Nota-
bly, suburban poverty has increased not only in older, distressed inner-ring suburbs but also in
more far-flung suburban and exurban communities (Kneebone, 2017).

The intensification of poverty and disadvantage in nonurban areas has been accompanied
by shifts in the spatial distribution of crime. Historically, crime has been disproportionately
concentrated in urban counties (Wells & Weisheit, 2004). While this pattern persists, the gap
between rural, suburban, and urban areas has narrowed in recent years. For example, national
victimization survey data indicate that the violent crime rate fell by 40% in urban counties but
by just 25% and 18% in suburban and rural areas (respectively) from 2005 to 2014 (Truman &
Langton, 2015). At the same time, substance abuse, and the misuse of opioids in particular, has
increased especially rapidly in nonurban areas (Keyes et al., 2014; Love et al., 2016). This latter
shift may reflect, in part, the recent dispersal of drug trafficking organizations to rural, subur-
ban, and fringe metropolitan communities, as well as the intensification of human suffering in
these communities (Quinones, 2015; Reding, 2009).

In short, the spatial distribution of disadvantage has shifted in recent years, as poverty and
related problems have become more pronounced in nonurban areas. Theoretical perspectives
that highlight the relationship between disadvantage, crime, and incarceration suggest that
more disadvantaged counties will also send significantly more people to prison after crime-
related factors are taken into account; this pattern may help explain the geography of punish-
ment in 21st century America.

While the empirical associations between crime, disadvantage, and incarceration have been
amply documented, the independent association of concentrated disadvantage and incarcera-
tion remains poorly understood. Below, we discuss the relationship of political ideology and
race to punishment, and consider how these dynamics might also help to explain why disadvan-
tage is associated with intensified punishment even after crime rates are taken into account.

2.2 | Social control, race, and politics

Some analysts emphasize the politics of social control to explain the distribution of punishment
over time and across space. Broadly speaking, social control theorists posit that punishment,
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and U.S. mass incarceration in particular, reflects racial and/or political dynamics that are
somewhat independent of crime trends (Alexander, 2010; Beckett, 1997; Beckett & Francis,
2021; Gottschalk, 2015; Kohler-Hausman, 2017; Weaver, 2007; Western, 2006). One version of
this approach, the racial threat perspective, holds that large or growing Latinx or Black
populations trigger (White) fear that results in enhanced punishment. Many studies find evi-
dence of this empirical association (Beckett & Western, 2001; Blalock, 1967; Greenberg &
West, 2001; Jacobs & Carmichael, 2001; King, 2007; Liska et al., 1982; Weidner &
Frase, 2003), suggesting that the recent uptick in incarceration in rural and suburban areas may
be related to recent demographic shifts.

Although some of America’s most impoverished communities of color have long lived in
geographically isolated rural areas such as the Mississippi Delta and on Native lands (Burton
et al., 2013), rural areas have historically been less racially diverse than their urban counterparts
(Housing Assistance Council, 2012). In recent years, however, new immigrants have increas-
ingly settled in unconventional destinations, including some small towns across rural America,
notably transforming the demographic and social fabric of these communities (Donato
et al., 2008; Lichter et al., 2012; Massey & Capoferro, 2008). Indeed, the dispersion of mainly
Latinx immigrant families into new rural destinations, especially in the Midwest and Southeast,
has increasingly offset the exodus of whites from at least some of those communities (Donato
et al., 2008).

Like rural areas, suburbs are increasingly home to immigrants and their children. Moreover,
recent immigrants have tended to settle in suburbs and small towns immediately upon arrival,
bypassing the urban enclave as the first destination for newcomers (Donato et al., 2008; Mas-
sey & Capoferro, 2008). During the 2000s, 80% of the population growth that occurred in sub-
urbs was attributed to immigrants (Suro, Wilson, and Singer, 2011). By 2010, the majority
(51%) of the immigrant population was living in the suburbs of the nation’s largest metropoli-
tan areas (Singer, 2011). As in rural communities, these and other demographic shifts have had
a pronounced impact on community relations and life in suburban communities (Lacy, 2016).

The racial threat perspective highlights the possibility that these shifts—specifically, the
growth of the immigrant population in nonurban settings—may be fueling support for punitive
practices that result in high prison admission rates. This hypothesis is consistent with sociolegal
studies indicating that legal sanctions are often mobilized by communities seeking to reinforce
traditional arrangements in the context of the arrival of “outsiders”. It is also consistent with
evidence that support for punitive policies increases in the context of heightened immigration
and concerns about declining social cohesion (Tyler & Boekmann, 1997).

Social control perspectives also emphasize the impact of political ideology on penal dis-
course and outcomes. From this perspective,

Punishment should be seen not in the narrow terms of the “crime problem” but
instead as one of the mechanisms for managing the underclass. . . . In this broader
view, criminal penal measures are shaped not just by patterns of criminality, but
primarily by governmental perceptions of the poor as social problems and the pre-
ferred strategies for their treatment. (Garland, 1990, p. 134)

Consistent with this view, social control theorists focusing on the contemporary United States
specifically highlight the utility of the crime issue in conservative governance strategies devel-
oped in response to the civil rights movement and associated changes in the electoral land-
scape (Beckett, 1997; Beckett & Francis, 2021; Davey, 1998; Jacobs & Jackson, 2010;
Weaver, 2007). For conservatives seeking to mobilize and attract voters alienated by the Demo-
cratic Party’s embrace of the civil rights cause after 1964, the crime issue was an especially use-
ful means of building political coalitions that supported harsh criminal punishment, welfare
retrenchment, and other “tough” approaches to poverty-related problems (Beckett, 1997;
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Beckett & Francis, 2021; Kohler-Hausman, 2017; Soss et al., 2011; Weaver, 2007). From this
perspective, then, the politicization of the crime issue and the embrace of “tough” anticrime pol-
icies in the aftermath of the 1960s were not only a response to the civil rights movement and the
electoral dynamics it generated, but also part of a conservative effort to enhance the state’s
social control capacity while weakening its commitment to social welfare.2

Consistent with this perspective, studies analyzing state-level variation in punishment rates
have generally found that the strength of the Republican party and/or conservative values are
significant predictors of incarceration rates and spending on social control (Beckett &
Western, 2001; Jacobs & Carmichael, 2001; Jacobs & Helms, 1999; Jacobs & Jackson, 2010;
Western, 2006).3 Jacobs and Carmichael (2001) identify two mechanisms that may explain the
relationship between Republican Party strength and incarceration. First, Republicans in partic-
ular have drawn for several decades on a racialized rhetoric that tends to magnify public
demands for severe penalties (see also Beckett, 1997; Davey, 1998; Weaver, 2007). It is therefore
likely that this rhetoric is more widespread in jurisdictions characterized by a strong Republican
presence. In addition, after gaining office, Republican officials often impose harsher sentences
and enhance prison capacity. There is also evidence that conservative citizen ideology (indepen-
dent of the strength of the Republican party) predicts higher incarceration rates, presumably
because conservatives tend to emphasize the individual rather than social determinants of
behavior and are more likely to believe that more severe penalties will deter would-be law viola-
tors (Jacobs & Carmichael, 2001).

This body of research demonstrates the centrality of both political ideology and race (espe-
cially Blackness) to the distribution of punishment and suggests that the shift in the geography
of punishment in the United States may be bound up with larger changes in the political land-
scape. Whereas political divisions historically fell along state and regional lines, “The new polit-
ical divide is a stark division between cities and what remains of the countryside” (Kron, 2012).
This split has been growing for some time: an increasing number of America’s major cities have
voted Democratic each year over the past several decades. For example, only four large cities
(Phoenix, Oklahoma City, Fort Worth, and Salt Lake City) voted Republican in the 2012 Presi-
dential election; all others—including those located in famously red states such as Texas—voted
Democratic. This pattern was even more pronounced in the 2016 Presidential election (Badger
et al., 2016).

The simultaneous intensification of the rural/urban political and penal divides suggests that
the increased use of prison and jails in nonurban areas may reflect broader shifts in the political
landscape. That is, the increased use of jails and prisons in nonurban areas may reflect the
intensification of conservatism in those areas, which in turn has implications for the ideological
orientation of justice officials. In fact, the vast majority of prosecutors and judges are elected in
the United States. These elected officials possess a good deal of discretion, the exercise of which
has a pronounced impact on penal outcomes (Davis, 2008; Lynch, 2016; Pfaff, 2017;
Stuntz, 2011). Prosecutorial discretion, for example, is enormously consequential: prosecutors
significantly impact criminal justice outcomes by altering their charging practices or modifying
their standards for plea bargains (Davis, 2008; Lynch, 2016; Pfaff, 2017; Stuntz, 2011). The
hypothesis that diverging penal trends in urban and nonurban areas reflect increasingly dispa-
rate political orientations is thus consistent with theoretical perspectives that underscore the
important influence of local norms on penal practices and outcomes (Campbell &
Schoenfeld, 2013; Lynch, 2011, 2016).

In sum, social control theorists see punishment as a key component of state strategies for
managing the poor and marginalized, and therefore emphasize the role of politics, racial
dynamics, and political ideology as determinants of penal outcomes. This body of literature has
been largely distinct from research emphasizing the impact of concentrated disadvantage on
incarceration-related outcomes. However, insofar as punishment is a component of state strate-
gies for governing the poor, this separation may be unwarranted. Below, we draw on research

10 UNDERSTANDING THE PLACE OF PUNISHMENT



that illuminates the impact of politics on penal outcomes—as well as recent studies of penal
attitudes—to develop a theoretical account of the independent association of concentrated dis-
advantage and incarceration.

2.3 | Disadvantage, race, politics, and punishment: Understanding the
connections

As noted previously, many studies have found that the size of Black and/or minority
populations is positively associated with incarceration rates (Beckett & Western, 2001;
Blalock, 1967; Greenberg & West, 2001; Jacobs & Carmichael, 2001; King, 2007; Liska
et al., 1982; Weidner & Frase, 2003). While quantitative studies are generally unable to identify
the mechanisms that explain this association, the racial threat perspective holds that compara-
tively large minority populations pose a threat to, and engender fear and bias on the part of,
White residents; these sentiments are manifested in the greater use of prisons (Blalock, 1967).
However, some studies also suggest that this effect diminishes when the Black population is
comparatively large, possibly reflecting the greater political power of the Black community in
those jurisdictions (Keen & Jacobs, 2009). Thus, the relationship between the size of the Black
population and prison admissions may be nonlinear.

Research showing that the size of the Black population influences rates of incarceration for
non-White residents, but not White residents, provides support for the racial threat hypothesis
(Bridges et al., 1987). Similarly, we suspect that comparatively high levels of concentrated dis-
advantage trigger concern and fear on the part of more affluent residents, to which elected crim-
inal justice officials feel compelled to respond. This hypothesis emphasizes that the greater
presence of stigmatized groups (including Black people and people living in poverty) triggers
bias, and is thus distinct from Marxian arguments regarding elites’ use of the criminal justice
system to manage the unemployed and others who pose a threat to the social order. Many stud-
ies have examined this Marxian hypothesis and found weak or no support for it (see Jacobs &
Helms, 1999; Western, 2006 for a discussion).

There are additional theoretical grounds for anticipating that conservatism, race, and disad-
vantage help to explain why prison admission rates are comparatively high in nonurban
counties. Recent research shows that animus toward the poor (measured mainly in terms of
opposition to welfare) is an important predictor of punitive attitudes regarding criminal punish-
ment (Brown & Socia, 2017). This research also indicates that anti-Black affect, animus toward
the poor, and support for harsh criminal penalties tend to cluster. Thus, support for conserva-
tive penal policies and racial animus are associated with opposition to welfare spending and
other measures aimed at leveling the playing field. Similarly, Helms and Jacobs (2002) found
that African-American defendants receive longer sentences than similarly situated others in con-
servative counties, suggesting that bias is more pronounced (or at least more likely to be
expressed in criminal sentences) in more conservative jurisdictions. For these reasons, we
hypothesize that conservatism, the size of the Black population, and disadvantage help explain
higher prison admission rates in nonurban counties after taking crime and other relevant factors
into account.

3 | DATA AND METHODS

Our analysis is designed to explore the impact of various county characteristics on prison
admissions in order to assess the viability of alternative theories of punishment. More specifi-
cally, we seek to determine whether conservatism, race, and disadvantage help to explain the
spatial distribution of prison admissions in counties across the United States. To accomplish
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these goals, we constructed and analyzed an original, county-level data set, which we describe
below.

3.1 | Data

Our multilevel regression analysis identifies the determinants of admissions to state prisons,
where the majority of U.S. inmates reside.4 The starting point for our analyses is the “iron law
of prison populations” (Clear & Austin, 2009), which holds that imprisonment rates are a func-
tion of two factors: prison admissions and the amount of time people spend in prison. The latter
is largely determined by the sentence imposed as well as a variety of postconviction practices
and policies, especially state-level policies regarding parole release and the ability of prisoners
to earn reductions to their sentences. Given our interest in local, county-level differences in the
use of prisons, we focus on prison admissions over which county officials have influence, that
is, prison admissions stemming from the commission of crimes or violations of the terms of pro-
bation. Admissions stemming from technical parole violations are determined by state correc-
tional authorities, and are therefore not included in our analyses (see also Blumstein &
Beck, 1999; Neal and Rick, 2014; Raphael & Stoll, 2013; Travis et al., 2014). We include prison
admissions involving persons sentenced to prison for twelve months or more.5

Data pertaining to prison admissions are taken from the National Corrections Reporting
Program (NCRP). The NCRP provides individual-level, administrative data collected by the
Bureau of Justice Statistics that include demographic information, offense type, length of sen-
tence imposed, county of sentencing, type of admission, and type of release. The collection
began in 1983 and is available through the Inter-University Consortium for Political and Social
Research at the University of Michigan. NCRP data are available for counties in twenty-eight
states from 2013, but for notably fewer states in 2014. For this reason, our dependent variable
is the prison admission rate observed in 2013.

Data regarding independent variables are drawn from a variety of sources. We use the
detailed categorization scheme provided by the Centers for Disease Control and Prevention’s
National Center for Health Statistics (NCHS) to identify urban, suburban, and rural counties
(see Ingram & Franco, 2014).6 The NCHS’s categorization scheme includes total population
and density measures as well as information about counties’ metropolitan/nonmetropolitan sta-
tus, the size of the surrounding metropolitan or micropolitan statistical area, and demographic
and socioeconomic information. Although large central metropolitan (i.e., urban) counties and
large fringe metropolitan (i.e., suburban) counties may have similar population sizes, NCHS
analysis suggests that these counties differ significantly in terms of other social characteristics
(Ingram & Franco, 2014, p. 4). We therefore include large central metropolitan counties in the
urban category, while large fringe, medium, and small metropolitan counties are classified as
suburban. Micropolitan and noncore (i.e., rural) counties have smaller population centers and
are not economically and socially connected to larger metropolitan areas. To be sure that the
three-category classification system we used was not unduly influencing the results, we also ran
the models using a four-category measurement system in which large fringe and medium metro-
politan counties were classified as large suburban counties while small metropolitan counties
were classified as small suburban counties. The findings of the stepwise models that included all
four geographic categories were similar in size, direction, and significance as those
reported here.

Crime and arrest data are taken from the FBI’s Uniform Crime Reports (UCR)7 for
2010–2012. These data are aggregated by the National Archive of Criminal Justice Data to the
county level. UCR data identify twenty-eight different offenses, eight of which are considered
comparatively serious. Of these eight “index crimes,” four—murder and nonnegligent man-
slaughter, rape, aggravated assault, and robbery—are categorized as violent, while another
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four—burglary, larceny-theft, motor vehicle theft, and arson—are classified as property crimes.
We focus on these comparatively serious index crimes, all of which have the potential to
become felony cases and, therefore, to trigger prison admission. We also include arrests for
weapons violations, which can also trigger felony charges, as well as all drug offenses other than
marijuana possession (because marijuana possession arrests very rarely result in prison
admission).8

The majority of counties now report data to the UCR. For example, in 2012, the law enforce-
ment agencies participating in the UCR program represented more than 270 million
U.S. inhabitants—more than 85% of the total population. To ensure the quality and reliability of
UCR data, counties with fully imputed data and/or counties in which the difference in sampled
populations between offense and arrest data was greater than 10% were dropped from the analysis.

We employ a variety of socioeconomic indicators to measure social disadvantage, including
the share of the population with income below the poverty threshold, the proportion of the pop-
ulation over twenty-five years of age that has not completed high school, the percentage of
households that are female-headed, the proportion of the civilian labor force that is unem-
ployed, and the age-adjusted premature mortality rate. These data are taken from the
U.S. Census’ 2012 Small Area Income and Poverty Estimates, the 2012 American Community
Survey’s 5-year estimates, and the Centers for Disease Control. These measures are included in
a single-concentrated disadvantage index derived using principal component analysis. Analysis
confirms the emergence of a single factor that explains 62% of the variance. All index variables
load positively on the component, ranging from a factor loading of 0.5 for percentage of the
population living in poverty and 0.33 for percentage of the labor force that is unemployed (see
Appendix A). High values for the concentrated disadvantage index indicate that a county is
experiencing high levels of poverty and related social problems; small or negative values indi-
cate that a small share of the county population is experiencing concentrated disadvantage.

Information about county-level demographics including race, ethnicity, total population
size, and nativity are taken from the American Community Survey and the U.S. Census. We
used the change in the percentage of the population that identified as non-Hispanic White from
2000 to 2012 as indicators of racial threat. The share of the population identifying as Black and
the Black share of the population squared are also included in our models, given previous find-
ings regarding the potential impact of these variables. The basic racial threat hypothesis is
tested using percent Black and percent Black squared. As Keen and Jacobs explain, “including
a squared term captures the possibility that the effect of the percent black population on prison
admissions may increase (or decrease) in a nonlinear way as a county’s black population
changes. While we could imagine the percent Black increasing the rate of prison admissions in a
county, the racial threat hypothesis also suggests that this effect may diminish over time as the
black population increases” (Keen & Jacobs, 2009, p. 215).

Two center for disease control (CDC) measures of the extent of drug use are also included in
the models: the opioid prescription rate in 2012 (per 100 residents) and the average drug-death mor-
tality rate between 2008 and 2012 (per 100,000 residents) (see Monnat, 2018 and Appendix A for
more information about these measures). The conservatism of the local political climate is measured
by the 2012 presidential election results, and specifically as the share of the county population that
voted for the Republican presidential nominee. These data were compiled by American University9

and The Guardian (Rodgers & Cage, 2012); we also supplemented these sources with voting data
provided by CNN.10 Missing data for independent variables were limited; where data were missing,
they were replaced using multiple imputation methods with predictive mean matching (see
Appendix B for more information about data sources and measurement).

The sample includes 2333 counties—fifty urban, 835 suburban, and 1448 rural—in thirty-
five states, comprising 74% of all U.S. counties. The states included are regionally diverse and
highly varied in terms of population size and density. The states and the number of counties
included in the sample are listed in Appendix C.
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3.2 | Analytic strategy and methods

We use HLM to examine the association of county-level covariates with the 2013 logged prison
admission rate. Because we are interested in county-level variation in the use of prisons, we con-
trol for the effects of state differences but do not seek to identify specific state-level drivers of
prison admissions.11 A two-level hierarchical linear model “nests” cases (counties) within groups
(states) to statistically account for clustering in the prison admission rate, providing more useful
comparisons between counties in differing states. We address this state clustering of prison
admission rates using random intercepts for each state (β0j). While inclusion of dummy vari-
ables in ordinary least squares (OLS) regression would also enable us to control for the effects
of state-level factors, HLM also enables the estimation of county-level effects related to varia-
tion in prison admissions by accounting for the error structure at each level. This helps to cor-
rect downward biased estimates of SEs due to nesting (Raudenbush and Bryk, 2002). However,
to ensure that this methodological choice did not unduly influence the results, Appendix D
shows a second set of results from OLS regressions with state-level dummies. These results are
very similar to those shown in the main text.

Consistent with our theoretical framework, we sequentially introduce variables to the base
random-intercept model. The first set of control variables includes jurisdiction type (β1County
Typeij), and the second set includes crime and policing variables (β2Offense Rateij, β3log[Drug
Arrest Rate]ij and β4Arrest:Offenseij). We then introduce the concentrated disadvantage index
and measures of drug abuse in the third model (β5Con. Dis. Indexij, β6log[Drug-Related Death
Rate]ij, and β7Opioid Prescribing Rateij), followed by county-level measures for the racial threat
hypothesis—(β8% Blackij, β9% Black)2ij, and (β10Change Whiteij)— and the political ideology
variable (β11% Republican Voteij). For county i in state j, we fit the following regression to the
log prison admission rate:

log Prison Admission Rateð Þij = β0j + β1County Typeij + β2Offense Rateij + β3log Drug Arrest Rateð Þij
+ β4Arrest :Offenseij + β5Con:Dis:Indexij
+ β6log Drug-Related Death Rateð Þij + β7Opioid Prescribing Rateij
+ β8%Blackij + β9%BlackÞ2ij + β10ChangeWhiteij + β11%Republican Voteij

and

β0j = γ00 + μ0j:

Here, γ00 is the average log prison admission rate for the sample population, μ0j is the state-
specific effect on the log prison admission rate, and εij is the Level 1 (state) residuals.

Restricted maximum likelihood methods (REML) were used in all models. Highly skewed
variables were transformed where appropriate, and assessments of multicollinearity (measured
through variable inflation factor tests) informed model selection. Leverage tests were conducted
to ensure that outlying counties did not significantly impact our overall estimates. Z-score
transformations were performed (mean = 0, SD = 1) to compare effects across all explanatory
variables and to standardize variables with divergent scales. Due to variable scaling and the log-
ged transformation of the dependent variable, regression coefficients were interpreted as the
percent change in the logged prison admission rate for a 1 SD increase in a predictor, holding
all other variables constant.

Poisson and negative binomial model specifications for a county-count of prison admissions
were also explored for basic and final model specifications. Both specifications performed sig-
nificantly less well than the final linear specification. We also explored spatial autocorrelation,
as Simes (2018) found significant spatial autocorrelation between Massachusetts census tracts,
for which she corrected by including a spatial lag in her model. To test for possible spatial
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autocorrelation within states, we compared two basic models: M1, with no correction for
within-class correlation, and M2, with the correlation matrix specified with a compound sym-
metry structure (corresponding to a constant correlation). The log likelihood for both models
was calculated, subtracted (M2 – M1), and multiplied by 2 to calculate the G2 statistic, which
was not statistically significant when analyzed using a χ2 distribution. For this reason, spatial
lags are not included in our models.

4 | FINDINGS

The descriptive statistics associated with the samples included in the analyses are shown in
Table 1. These data identify a number of patterns that may contribute to geographic variation
in the use of prisons across county types. Although urban counties in our sample have, on aver-
age, comparatively high crime and drug arrest rates, rural counties are more conservative, have

TABLE 1 Descriptive statistics (mean, SD, and range) by county type

Variable Period Urban Suburban Rural

Prison admission rate 2013 133.31
(67.0)
28.5–324.8

149.61
(92.4)
10.7–726.7

167.93
(120.7)
6.6–1149.4

Prison admission rate (logged) 2013 4.755
(0.56)
3.35–5.78

4.821
(0.64)
2.37–6.59

4.88
(0.75)
1.89–7.05

Felony offense rate 2010–2012 4412
(1528)
2350–9868

2738
(1233)
16.46–7214

2127
(1329)
0–15,927

Felony drug arrest rate (logged) 2010–2012 5.70
(0.58)
4.49–7.53

5.13
(0.72)
0–8.42

4.86
(1.11)
0–8.28

Arrest to offense ratio 2010–2012 0.18
(0.09)
0.06–0.42

0.19
(0.08)
0–0.9

0.21
(0.13)
0–1.95

Con. disadvantage index 2012 0.65
(1.47)
−2.51 to 5.03

−0.27
(1.49)
−3.55 to 5.15

0.16
(1.85)
−3.43 to 6.99

Drug-related death rate (logged) 2008–2012 2.63
(0.42)
1.75–3.42

2.59
(0.43)
1.11–3.96

2.72
(0.47)
1.40–4.61

Opioid prescribing rate 2012 74.04
(24.01)
28.8–141.2

92.58
(41.5)
0.5–335.1

98.69
(50.55)
4.9–387.2

% Black 2012 22.05
(13.8)
1.6–63.7

9.31
(12.14)
0–74

6.89
(13.51)
0–84.5

Change in % non-Hispanic White 2000 & 2012 −6.03
(3.32)
−13.1 to 1.95

−3.86
(3.5)
−31.39 to 6.33

−2.71
(3.03)
−38.96 to 6.16

% Republican presidential vote 2012 (Romney) 37.02
(14.34)
8.3–65.1

54.72
(14.56)
9.2–90.9

59.94
(15.82)
11.6–95.9

Sample size 50 835 1448
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higher arrest-to-crime ratios (a measure of the strength of the police response to crime) and opioid
prescribing rates, and have the highest level of disadvantage in the dataset. Although much of the
literature highlights the changing demography of rural communities, White populations shrunk
more in urban than rural communities in the counties included in our sample.

zThe results of the stepwise HLM analysis reveal that rural and suburban counties have signifi-
cantly higher prison admission rates than urban counties, and these differences remain significant
after all variables are included in the model (see Table 2). All three crime and arrest variables are
statistically significant in the models. Specifically, the felony offense rate, the drug arrest rate, and
the arrest-to-crime ratio have a significant and positive impact on prison admission rates.

In addition, concentrated disadvantage is a strong and significant predictor of prison admis-
sion rates. After all variables are included in the model, an increase of 1 SD in the concentrated
disadvantage index results in a 21% increase in the log prison admission rate across all county
types. Relatedly, the opioid prescription rate is a statistically significant predictor of prison
admissions. Holding all other variables constant, a 1 SD increase in the opioid prescription rate
results in a roughly 7% increase in the average logged prison admission rate in the final models.

The size of the Black population is also a significant predictor of prison admissions,
although this relationship appears to be nonlinear. After controlling for county-type, crime,
and poverty, a 1 SD increase in the percentage of the county population that is Black results in
an 8.6% increase in the logged prison admission rate; this finding persists, and its magnitude
increases slightly, after our measure of political conservatism is introduced into the model. The
nonlinear measure of the Black population is also significant, albeit negative. This latter finding
indicates that the effect of the size of the Black population on prison admissions diminishes as
the Black population increases in a county. That is, the size of the Black population matters
more in smaller, rural counties than in larger urban ones. Change in the non-Hispanic white
population has a nonsignificant effect on prison admissions throughout all models.

Finally, conservatism has a highly significant impact on prison admissions. Specifically,
increasing the share of the Romney vote by 1 SD results in a 10% increase in the logged prison
admission rate, all other factors being equal. County-level political ideology thus has an impor-
tant impact on prison admissions.

These results indicate that factors highlighted by theories of concentrated disadvantage and
social control are significant predictors of the use of prisons across county types. In particular,
disadvantage, race, and political orientation have a highly significant impact on prison admis-
sions across U.S. counties in the post-recession context.

5 | DISCUSSION AND CONCLUSION

The results of the HLM analysis identify a number of county-level characteristics that have a
significant impact on prison admissions in the post-recession context. Several control variables
such as crime rates and drug arrests are, as expected, positively and significantly associated with
prison admissions at the county level. After controlling for these factors, concentrated disad-
vantage, the opioid prescribing rate, the size of the Black population, and political orientation
(i.e., support for the Republican presidential candidate in 2012) are also significantly associated
with prison admissions. These findings provide support for both theories of concentrated disad-
vantage (which highlight the independent impact of disadvantage and related problems as a
driver of incarceration) and social control perspectives (which foreground the impact of racial
dynamics and political ideology on penal outcomes). More generally, these findings are consis-
tent with theoretical perspectives that underscore the importance of local influences on penal
practices and outcomes (Campbell & Schoenfeld, 2013). Although state contexts explain a sig-
nificant portion of the variation in the use of prisons observed across counties, local variation is
also pronounced. This is consistent with sociolegal scholarship that highlights the role of
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discretion (and the impact of local norms and dynamics on that discretion) in legal decision-
making (Davis, 2008; Gottschalk, 2015; Lynch, 2011, 2016; Pfaff, 2017; Stuntz, 2011;
Verma, 2016).

The findings presented here indicate that change in the proportion of the population that
identifies as non-Hispanic and White is not a significant predictor of prison admission rates.
This may reflect the fact that while migrant settlement patterns have shifted, as scholars have
noted, the non-Hispanic White population has actually declined more in the urban counties
than in the nonurban counties included in our sample (see Table 1). These same urban counties
are increasingly liberal and are, presumably, electing prosecutors and judges that reflect this
political orientation. On the other hand, the size of the Black population is a significant predic-
tor of prison admissions, though this relationship is nonlinear. That is, the size of the Black
population matters more in rural and suburban counties than in urban counties with larger
Black populations. This finding is consistent with prior studies that also find that the size of the
Black population matters less in jurisdictions with very large Black populations, presumably
because Black communities are able to secure a greater degree of political power where they
comprise a comparatively large share of the population (Blalock, 1967; Keen & Jacobs, 2009).
This finding is also consistent with the observation that prosecutors and other officials in large
urban counties that are generally home to comparatively large Black populations appear to be
embracing criminal justice reform more enthusiastically than their counterparts in less urban
counties. Although the size of the Black population is a significant predictor of prison admis-
sions, heightened use of prison admissions in (comparatively White) rural and suburban
counties may be reducing levels of racial disproportionality in prison admissions observed dur-
ing the height of mass incarceration.

Prior research indicates that the impact of some of the correlations documented in the quan-
titative results may be bidirectional. That is, rising poverty and marginality in nonurban areas
may fuel incarceration, and incarceration may, in turn, exacerbate poverty-related problems.
This supposition is supported by evidence of mass incarceration’s adverse effects on justice-
involved people, as well on as their families and their communities (Clear, 2007; Comfort, 2007;
Lee et al., 2014, 2015; Sykes and Pettit, 2014; Wakefield & Wildeman, 2013; Wakefield
et al., 2016; Western, 2006; Wildeman & Western, 2010). These adverse effects work to enhance
poverty among the justice-involved and therefore to enhance inequality. For example, incarcer-
ation reduces earnings and employment, increases housing instability and indebtedness, and
impairs the physical and mental health of the formerly incarcerated (Harris et al., 2010; Sewell &
Jefferson, 2016; Travis et al., 2014; Western, 2006, 2012). High incarceration rates also impov-
erish, destabilize, and undermine the health and well-being of the families of people with con-
viction records (Comfort, 2007; Lee et al., 2014; Wakefield & Wildeman, 2013; Western, 2006;
Wildeman & Western, 2010).

The findings presented here thus have implications for sociological studies of mass incarcer-
ation, which often treat the carceral state as a means by which urban inequality is reproduced
over time (Simes, 2018). To the extent that nonurban areas are addressed in this literature, they
are primarily conceptualized as sites of prison construction and employment (e.g., Bonds, 2013;
Eason, 2017) and, relatedly, as sources of political opposition to criminal justice reform
(e.g., Thorpe, 2015). The possibility that the penal system plays a role in the lives of poor resi-
dents of nonurban communities that is akin to that observed in the nation’s largest cities has
not been systematically addressed; research regarding the role of penal institutions in the lives
of the rural and suburban poor would therefore fill an important lacuna. Similarly, a deeper
understanding of the dynamics that are leading county officials in suburban and rural areas,
especially those characterized by more conservative electorates, to rely extensively on prisons to
cope with poverty-related problems is needed.

In short, mass incarceration has long been conceptualized as a key component of urban
inequality, but this is no longer appropriate (see also Kang-Brown et al., 2018; Simes, 2018).
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Instead, the changing spatial distribution of poverty-related problems and the intensification of
political divisions that increasingly fall along the urban/rural continuum help to explain why
prison admission rates are now higher in rural and suburban communities than in urban
counties—despite the fact that the latter have notably higher crime rates. Given what is now
known about how high incarceration rates fuel inequality (see especially Western, 2006), the
findings presented here suggest the very real possibility that heightened penality is increasingly
reproducing poverty and inequality not only in urban areas but also in rural and suburban com-
munities across the country.

This study also has important policy implications. Although discretion is ubiquitous and
inevitable in the criminal legal process, studies show that the availability of “statutory ham-
mers” such as mandatory minimum sentencing laws enable local criminal justice actors to
impose harsh sentences where they are inclined to do so (Beckett & Beach, 2020; Lynch, 2011,
2016). By contrast, there is evidence that limiting statutory maximums effectively constrains the
use of prisons. In Washington state, for example, the use of a determinate sentencing grid that
mandates comparatively moderate sentences for drug and property offenses means that in many
cases rural counties simply cannot send drug or property law violators to prison or for as long
as they can in states that do not impose statutory maximums (Beckett & Beach, 2020). Thus,
while state policies that expand the number and range of “statutory hammers” give tough-
minded prosecutors and judges (increasingly concentrated in nonurban locales) the tools they
need to fill prisons and jails, sentencing reforms that reduce maximum sentence length could
effectively constrain zealous prosecutors and judges located in otherwise punitive (and likely
nonurban) counties. Given the human costs of mass incarceration and the increasingly central
role it plays in the reproduction of poverty, policymakers across the country would be well
advised to undertake such measures.
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ENDNOTES
1 Case and Deaton (2015) do not analyze morbidity and mortality rates by jurisdiction type. However, their findings
reveal a sharp rise in morbidity and mortality rates among middle-aged non-Hispanic White men and women with
lower levels of education. This population is disproportionately concentrated in rural areas.

2 Comparative studies suggest that race, politics, and racial politics are especially likely to affect penal outcomes in
the United States, a decentralized federalist system in which elites are incentivized to attempt to shape and respond
to public opinion and where the sentiments of electorally important segments of the public may have undue weight.
By contrast, in more corporatist and centralized systems, decision-makers are less accountable and responsive to
voters (Jacobs and Kleban, 2003; Savelsberg, 1994).

3 While studies focusing on the 1980s, 1990s, and 2000s consistently report such findings, several recent studies find
that the strength of the Republican party at the state level does not predict incarceration rates after 2010
(Brown, 2016; Campbell et al., 2015). This shift could indicate that Democrats were able to position themselves as
leaders in addressing public safety. Alternatively, the fact that the partisan divide now falls mainly along urban–
rural rather than along state or regional lines might mean that the strength of the Republican Party now matters
more on the county rather than on the state level.

4 Of the 2.2 million people incarcerated in the United States in 2014, 63.7% were housed in state prisons, while 26.7%
and 9.6% were housed in local jails and federal prisons, respectively (Kaeble et al. 2015, Table 1).

5 In most states, people sentenced to less than one year of confinement serve their sentences in jail, while those sen-
tenced to a year or more serve their time in prison. However, in a few states, people sentenced to less than one year
of confinement serve their sentences in prison. To make the data comparable across states, we include only those
sentenced to serve twelve or more months of prison confinement (see also Raphael & Stoll, 2013; Western, 2006).

6 Data available at https://www.cdc.gov/nchs/data/data_acces_files/NCHSURCodes2013.xlsx.
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7 County-level UCR arrest data were unavailable for Florida and Illinois. For these states, arrest data from state
police departments were used as a supplement. Additional information about the incorporation of these data is
available in Appendix B.

8 According to the Bureau of Justice Statistics, only 0.7% of all state prisoners were incarcerated as a result of a simple
marijuana possession conviction in 1997. Marijuana laws have loosened considerably since that time.

9 Data available at https://www.american.edu/spa/ccps/data-sets.cfm.
10 Data available at http://www.cnn.com/election/2012/results/state/AZ/president/.
11 Some prior research suggests that there is also regional variation in prison admission rates, with southern states hav-

ing higher rates than the rest of the country. However, inclusion of controls for region would stress the normality
assumption of the level-three error distribution and bias results (Maas & Hox, 2004), and thus a regional control was
not included.
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APPENDIX A: FACTOR LOADINGS FOR CONCENTRATED DISADVANTAGE
INDEX

Variable Factor loading

Percent poverty (2012) 0.503

Percent female-headed household (2012) 0.467

Percent unemployed (2012) 0.324

Percent less than a high school education (2012) 0.462

Age-adjusted premature death rate (2008–2012) 0.459
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APPENDIX B: ADDITIONAL INFORMATION REGARDING DATA SOURCES AND
MEASUREMENT

Our HLM samples consist of 2333 counties from 38 states across the United States. Inclusion in
the sample was determined by the availability of prison admission, offense, and arrest data.
Thirty-three states (of our thirty-eight-state sample) reported sufficient NCRP term records
data. For Hawaii, Iowa, and Minnesota, we also use NCRP data, but the data specifications
for these states vary slightly. Hawaii’s NCRP data are taken from Part A (admissions) data,
rather than term records data. Minnesota’s data are from the NCRP term records, but do not
include sentence length. We therefore compared NCRP admission figures with bureau of justice
statistics admission data (restricted to greater than twelve months) and confirmed that these
were very similar. Admissions data for Kansas and Mississippi were taken from state depart-
ment of corrections reports.

Inclusion also depended upon the quality of UCR data. Comparisons between offense and
arrest populations indicate whether the UCR data can be used to create reliable arrest-to-
offense ratios; inclusion of a similar population size for both data sources was critical to ensure
that this measure was not skewed due to uneven reporting. Counties with large (i.e., greater
than 10%) discrepancies between the populations sampled for the crime and arrest data were
dropped, along with counties that had fully imputed crime and arrest data. A total of 246
counties were dropped from the sample for this reason.

Florida and Illinois did not report UCR arrest data at the county level. However, both
states report these data through their respective state police departments, and these data were
included for both time periods. In addition, while Florida does not report detailed drug arrest
data, it does include information regarding total drug arrests. To calculate a comparable felony
drug arrest for these two states, county-level data were multiplied by 0.495 (because 49.5% of
arrests for drug abuse violations were not for marijuana possession, an arrest that rarely leads
to a felony conviction).

California was omitted from the sample because of the impact of the Brown v Plata (2011)
ruling. In response to this court decision, California began shrinking its prison population
through early release and holding inmates with sentences of up to four years in county jails
rather than state prisons (Verma, 2016). Including California NCRP prison admission data,
which omits many people serving confinement sentences of more than one year, would therefore
have artificially biased the results.

Our dependent variable is the logged average prison admission rate in 2013. These data
include admissions for all new commitments with sentences longer than twelve months stem-
ming from either new convictions or probation violations. The reliability of NCRP admission
data were assessed by comparing state totals for each year with the Bureau of Justice Statistics’
Prisoners in the US report, which details total admissions (for sentences greater than twelve
months) for each state. Additional reliability information was also gleaned from the Vera Insti-
tute of Justice’s Working Paper: Reconstructing How Counties Contribute to State Prisons
(Hinds et al., 2018).

1. Drug-related death rate: Drug poisoning death data come from the CDC’s Multiple Cause of
Death Files. This measure captures the number of drug poisoning deaths (for all individuals)
divided by the total county population from 2008 to 2012. Longer time periods were
included for this measure because the CDC suppresses values smaller than 10 for anonymity
reasons; by including data for a greater number of years in the measure, we were able to
reduce the number of counties with missing data. Drug poisonings include any deaths with
at least one cause of death from the following: accidental drug poisoning (MCD ICD-10
codes X40–X44), intentional self-poisoning by drugs (codes X60–X64), assault by drugs
(code X85), and poisoning by and exposure to drugs not elsewhere classified (i.e., with an
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undetermined intent—codes Y10–Y14). Rates are measured per 100,000 individuals. A total
of 786 counties had suppressed data (33.6% of the total sample). These missing values were
replaced using multiple imputation methods.

2. Opioid prescribing rate: Opioid prescribing rates for 2013 measure the number of prescrip-
tions per 100 residents and are included as a proxy measure of the opioid crisis on the county
level. These data were retrieved from the CDC (data available at https://www.cdc.gov/
drugoverdose/maps/rxcounty2012.html), which compiled the data from the QuintilesIMS
Transactional Data Warehouse. QuintilesIMS gathers data on opioid prescriptions in the U.
S. from a sample of nonhospital retail pharmacies. These pharmacies dispense approxi-
mately 88% of all opioid prescriptions in the United States. Values are missing for
237 counties (10.1% of the total sample) and were replaced using multiple imputation
techniques.

The construction of many independent variables is self-evident based on their description.
Further information regarding the premature age-adjusted mortality rate, drug-poisoning death
rate, and opioid prescribing rate are provided below.

• Premature age-adjusted mortality rate: This measure was calculated by dividing the total
number of deaths of people under seventy-five years of age by the county population. This
measure is age-adjusted by the standardized 2000 U.S. population and is the average rate
from 2008 through 2012. Due to CDC procedures that suppress data when total death counts
are less than ten for a geographic area, fifteen counties are missing data for this variable (less
than 1% of the total sample). These data were replaced using multiple imputation techniques.

APPENDIX C: SAMPLED STATES AND COUNTIES

State Region Total number of counties Sampled counties

Alabama South 67 60

Arizona West 15 15

Colorado West 64 55

Florida South 67 66

Georgia South 159 148

Hawaii West 5 4

Illinois Midwest 102 101

Indiana Midwest 92 66

Iowa Midwest 99 90

Kansas Midwest 105 83

Kentucky South 120 113

Maine Northeast 16 16

Maryland South 24 24

Massachusetts Northeast 14 14

Michigan Midwest 83 79

Minnesota Midwest 87 84

Mississippi South 82 44

Missouri Midwest 114 114

(Continues)
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State Region Total number of counties Sampled counties

Nebraska Midwest 93 58

Nevada West 17 16

New Jersey Northeast 21 21

New York Northeast 62 62

North Carolina South 100 90

North Dakota Midwest 53 43

Ohio Midwest 88 77

Oklahoma South 77 72

Oregon West 36 34

Pennsylvania Northeast 67 67

Rhode Island Northeast 5 4

South Carolina South 46 45

South Dakota Midwest 66 36

Tennessee South 95 95

Texas South 254 242

Utah West 29 24

Washington West 39 39

West Virginia South 55 41

Wisconsin Midwest 72 70

Wyoming West 23 21

Sample total 2612 2333
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