
How Social Adversity and Opioid Prescription 
Intersect With the Criminal Justice System and 
Recent Mortality in the United States

Citation
Winter, Alix Soffen. 2019. How Social Adversity and Opioid Prescription Intersect With the 
Criminal Justice System and Recent Mortality in the United States. Doctoral dissertation, 
Harvard University, Graduate School of Arts & Sciences.

Permanent link
http://nrs.harvard.edu/urn-3:HUL.InstRepos:42013115

Terms of Use
This article was downloaded from Harvard University’s DASH repository, and is made available 
under the terms and conditions applicable to Other Posted Material, as set forth at http://
nrs.harvard.edu/urn-3:HUL.InstRepos:dash.current.terms-of-use#LAA

Share Your Story
The Harvard community has made this article openly available.
Please share how this access benefits you.  Submit a story .

Accessibility

http://nrs.harvard.edu/urn-3:HUL.InstRepos:42013115
http://nrs.harvard.edu/urn-3:HUL.InstRepos:dash.current.terms-of-use#LAA
http://nrs.harvard.edu/urn-3:HUL.InstRepos:dash.current.terms-of-use#LAA
http://osc.hul.harvard.edu/dash/open-access-feedback?handle=&title=How%20Social%20Adversity%20and%20Opioid%20Prescription%20Intersect%20With%20%20the%20Criminal%20Justice%20System%20and%20Recent%20Mortality%20in%20the%20United%20States&community=1/1&collection=1/4927603&owningCollection1/4927603&harvardAuthors=4f8654b37e13b314bb7761d43862d50a&departmentSocial%20Policy
https://dash.harvard.edu/pages/accessibility


 

 

 

 

 

 

 

How Social Adversity and Opioid Prescription Intersect with  

the Criminal Justice System and Recent Mortality in the United States 

 

 

A dissertation presented  

 

by 

 

Alix Soffen Winter 

 

to 

 

The Committee on Higher Degrees in Social Policy 

 

 

in partial fulfillment of the requirements 

 

for the degree of 

  

Doctor of Philosophy 

 

in the subject of 

 

Sociology and Social Policy 

 

 

Harvard University 

 

Cambridge, Massachusetts 

 

June 2019



 

 

© 2019 Alix Soffen Winter 

 

All rights reserved. 

  

 

 



iii 

 

Dissertation Advisor: Professor Robert J. Sampson          Alix Soffen Winter 

 

 

How Social Adversity and Opioid Prescription Intersect with  

the Criminal Justice System and Recent Mortality in the United States 

 

 

Abstract 

 

 

This dissertation advances a contextual understanding of the consequences of opioid 

prescription that extends beyond the realms of medicine and health. The first empirical chapter 

sets the scene by considering how contemporary drug poisoning mortality rates, which are 

largely driven by opioids, relate to well established socioeconomic and racial disparities in 

health. By situating drug poisoning mortality in the context of broader health disparities, I show 

that county-level drug mortality rates follow familiar social patterns with respect to 

socioeconomic status but unique social patterns with respect to race. The second chapter 

conceptualizes local opioid prescription rates as a social structural characteristic of counties, 

given the nonmedical use and illegal exchange of prescription opioids that has accompanied their 

increased prescription. Moving beyond health outcomes, I argue that prescription opioids 

constitute an institutional link between medicine and the criminal justice system. I assemble a 

county-level dataset that spans years 2000 through 2014 to test whether larger supplies of 

prescription opioids are associated with higher rates of prescription opioid drug arrests. I find 

that they are and that this relationship is not modified by counties’ social or criminal justice 

infrastructures. The third chapter, co-authored with a graduate student colleague, examines 

whether and how court officials attempt to address aspects of defendants’ social adversity, 

including drug addiction, following arrest. Drawing on over 100 interviews with state-level 

judges, prosecutors, and public defenders, we find that court officials exert social control at bail 
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hearings in attempts to address aspects of defendants’ social adversity that court officials 

perceive as underlying defendants’ criminal court involvement. However, a smaller group of 

public defenders and judges believes that it is not appropriate to do so. We discuss the 

implications of these findings for socioeconomic and racial/ethnic disparities. Taken together, 

this dissertation’s empirical chapters reveal the importance of considering how social problems 

travel between institutions.   
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Introduction 

 

Prosecutor 146: Last year we had 166 opiate related deaths and we’re already at 30 as of 

February 28th of this year. So my question that I say is, how does it make sense to eliminate 

mandatory minimums for convicted drug felons when our opiate deaths are through the roof. As 

she said, there are no man[datory] min[imum]s for possession charges. We have many people 

going through the system with possession charges, but they don’t go to jail. […] You help people 

as a district attorney. I think you help people who have drug addiction and you prosecute people 

who are selling it to everybody, particularly kids.  

 

Prosecutor 151:  I had one case um some time ago, where um I ended up agreeing to a 

probationary sentence for somebody who normally I would be looking for a jail sentence on, 

because it was brought to my attention that […] he volunteered for the army, was a combat vet, 

um injured in an IED explosion, put on opiate pain medication, developed an addiction from that, 

started breaking into houses to support the addiction. So I got a guy who's committing pretty 

serious crimes but he's also a combat vet. And...you know...I'm not here to...talk about whether 

people are responsible for their own addictions and stuff like that but, you know, you have a 

sympathetic situation. 

 

This dissertation grew out of interviews with court officials that I conducted during the first half 

of graduate school from December 2013 through April 2016. Another graduate student and I set 

out to uncover how court officials’ implicit and explicit biases might impact their decision 

making and disadvantage some criminal defendants relative to others. In the process, I 

discovered that court officials were attempting to address a growing opiate problem, as 

illustrated by the quotes from prosecutors above. In response to increasing numbers of opioid 

addictions and deaths and related illegal activity, court officials reported alternatively punishing, 

exercising leniency, or attempting to make safe addiction treatment available, depending on the 

case at hand. Court officials’ grappling with the problem of opioid addiction sparked my interest 

in the social contours of opioid prescription, addiction, and mortality and in intersections 

between opioid prescription and the criminal justice system.  

The three empirical chapters of my dissertation are my attempts to unpack the extent to 

which the “opioid epidemic” is a unique social phenomenon, whether connections between 

prescription opioids and the criminal justice system as reported by the court officials I 
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interviewed are widespread, and how court officials attempt to address forms of adversity that 

defendants face, such as drug addiction, that, at first glance, fall outside the purview of the 

criminal justice system. Each chapter, therefore, tackles a different manifestation of the 

consequences of opioid prescription and misuse, which have increased over the past twenty years 

(Paulozzi et al. 2011). In the first chapter, I assemble county-level administrative data from a 

variety of sources to better understand variation in contemporary drug mortality rates across the 

United States. I investigate how the spatial patterning and social determinants of contemporary 

drug mortality relate to the spatial patterning and social determinants of health more broadly, as 

measured by cause-specific mortality rates whose proximate causes are also behavioral and 

whose social patterning are well known. In doing so, I investigate whether recent drug mortality, 

the majority of which involves opioids (Calcaterra, Glanz, and Binswanger 2013), follows new 

or familiar social patterns. In the second chapter, I use similar, county-level administrative data 

to test my hypothesis that larger supplies of prescription opioids are associated with higher rates 

of prescription opioid drug arrests. Do larger supplies of prescription opioids lead to higher rates 

of criminal justice system contact? And in the third chapter, I return to the interview data with 

which this introduction began and examine how court officials actively attempt to address 

aspects of defendants’ social adversity, of which drug addiction is just one example, at bail 

hearings.  

These chapters are not only united by a substantive concern with the consequences of 

opioid prescription, but also by theoretical interests in the fundamental causes of social 

inequality and in how social problems ripple across institutions. Bruce Link and Jo Phelan 

developed the concept of fundamental causes in relation to health and disease to explain 

enduring links between socioeconomic status (SES) and race and health (1995; 2015). Their 
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theory argues that these links endure because those of higher SES and whites have greater access 

to resources and social environments that allow them to avoid myriad health risks and minimize 

the consequences of disease when it occurs. In Chapter 1, I use Link and Phelan’s theory of the 

fundamental causes of disease to help explain the social patterning of drug mortality. But I also 

extend their theory with the insight that (new) medical technologies do not always have a 

positive impact on health and so greater access to medical technologies may not impact health 

disparities as otherwise predicted (Phelan, Link, and Tehranifar 2010). In Chapter 3, I argue that 

court officials exert social control at bail hearings in their attempts to address aspects of 

defendants’ social adversity that court officials perceive to be related to defendants’ criminal 

court involvement. Court officials’ understandings of the causes of crime and of criminal court 

involvement as stemming from social contexts beyond individual defendants’ illegal behaviors 

echo Link and Phelan’s notion that there are “more fundamental factors that put people at risk of 

risks” (Link and Phelan 1995:85). And this understanding leaves some court officials feeling 

frustrated by their inabilities to meaningfully address defendants’ social adversity. Together, 

Chapters 1 and 3 reveal the importance of addressing social problems’ structural, or 

fundamental, causes rather than solely placing the responsibility on individuals to reduce their 

health risks or alter their behavior without altering their structural environments.  

Meanwhile, Chapters 2 and 3 explore how social problems ripple across institutions and 

how institutional actors respond when confronted with social problems outside of their direct 

purview. In Chapter 2, I argue that, due to their addictive nature, prescription opioids created an 

institutional link between medicine and the criminal justice system, as evidenced by increased 

prescription opioid drug arrest rates in counties with higher rates of opioid prescription. Chapter 

3 considers how court officials attempt to address social problems such as drug addiction after 
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individuals have been arrested. Their attempts to address defendants’ social adversity and 

accompanying frustrations reveal how court officials have more complex understandings of the 

sources of criminal justice system contact than are allowed for by criminal law and procedure. In 

turn, Chapters 2 and 3 illustrate how the contemporary criminal justice system responds to social 

problems beyond those it was built to address. And this mismatch highlights holes in the 

contemporary social safety net (Comfort 2007; Wacquant 2008).      

Overall, my dissertation advances a contextual understanding of the consequences of 

opioid prescription that extends beyond the realms of medicine and health. This understanding 

opens avenues for future research that I discuss in the dissertation’s conclusion.    
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1  

 

Recent Drug Poisoning Mortality Follows Both New and Familiar Social Patterns 

 

Introduction  

In 2017, the drug poisoning mortality rate in the United States was 21.7 per 100,000 people, a 

more than three-fold increase since 1999 (Hedegaard, Minino, and Warner 2018). Researchers 

continue to debate the explanation for this increase (e.g. Case and Deaton 2017; Masters, Tilstra, 

and Simon 2018). But less empirical attention has been apportioned to considering the contours 

of drug poisoning mortality rates in relation to broader health disparities. In this article, I 

investigate how the spatial patterning and social determinants of contemporary drug overdose 

mortality relate to the spatial patterning and social determinants of health more broadly, focusing 

on the following question: do drug mortality rates follow distinct or familiar patterns?  

 Understanding differences and similarities in the patterning of drug mortality rates 

relative to other, well-researched mortality rates is key to better understanding the nature of 

current overdose deaths and how to combat them. I, therefore, first examine where high drug 

mortality rates in 2012 through 2014 are located relative to high rates of three cause-specific 

mortality rates whose proximate causes are also largely behavioral: alcohol, cardiovascular 

disease, and lung cancer. I also compare the spatial patterning of county-level drug mortality 

rates to the spatial patterning of a placebo mortality rate whose proximate causes are not believed 

to be largely driven by behavior nor that is known to be strongly patterned in relation to 

socioeconomic status or race, namely myeloid leukemia. If high drug mortality rates are found in 

similar places, or types of places, as high rates of these other, theoretically relevant mortality 

rates, this would suggest that contemporary drug overdose mortality is yet another manifestation 

of familiar social patterns in health and is a piece of a larger puzzle. If, however, high drug 
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mortality rates are found in different places, or types of places, this would suggest that 

contemporary drug overdose mortality is its own phenomenon that requires different types of 

prevention strategies. 

 In the second part of the analysis, I examine how counties’ socioeconomic and racial 

compositions are associated with their drug mortality rates and what features of the social 

environment help to explain these associations. Existing research on the social patterning of drug 

mortality together with research on the social determinants of health suggest that recent drug 

poisoning mortality follows familiar patterns with respect to socioeconomic composition, with 

higher mortality rates in lower socioeconomic areas (Davids et al. 2014; Monnat 2018). But less 

is known with respect to how counties’ racial compositions relate to their drug mortality rates or 

with respect to the social conditions, such as organizational density or healthcare environments, 

that may account for these associations. 

 I find that counties with higher age-adjusted drug mortality rates in 2012 through 2014 

relative to the rest of the country also tend to have higher alcohol, cardiovascular disease, and 

lung cancer mortality rates, indicating that higher drug mortality rates tend to be found in similar 

places as higher rates of behavior-related mortality more broadly. Myeloid leukemia mortality 

rates, however, are not as closely coupled at the county level with drug mortality rates, 

suggesting that this finding is not simply a reflection of a geographic distribution of all forms of 

health and disease. Furthermore, counties with high drug, alcohol, cardiovascular disease, and 

lung cancer mortality rates have similar social characteristics with respect to socioeconomic 

composition, organizational density, healthcare environments, and urbanicity, suggesting that 

high drug mortality rates are a piece of a larger puzzle. Whereas counties with higher drug 

mortality rates have higher poverty rates, they also have smaller black populations, in contrast to 
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well-established racial disparities in health (Davids et al. 2014; Williams and Collins 1995). 

These associations are partially explained by variation in prescription opioid distribution rates 

but are not explained by variation in other social structural characteristics that I examine, such as 

organizational density.   

My findings have implications for research on health disparities as well as for efforts to 

address contemporary drug overdose mortality. Drug mortality rates’ differential adherence to 

familiar social patterns in health in relation to socioeconomic and racial composition underscores 

that health disparities are modifiable (Adler and Rehkopf 2008). And the role of prescription 

opioid distributing in helping to explain these patterns enhances understanding of how medical 

technologies shape health disparities. Contrary to common assumptions that all (new) medical 

technologies have a positive impact on health, opioids introduced to treat chronic pain, which is 

disproportionately found among low socioeconomic status groups (Grol-Prokopczyk 2017; 

Johannes et al. 2010), posed a new health risk factor.  

From Examining Trends to Examining Levels in Recent Drug Poisoning Mortality Rates 

In the late 1990s, mortality rates for middle-aged, non-Hispanic whites, which had previously 

been falling, began to increase. The increase is attributable to a slow-down in non-Hispanic 

whites’ falling rates of heart disease and cancer mortality (Case and Deaton 2017) combined 

with increasing mortality rates from drug and alcohol poisoning, suicide, and chronic liver 

diseases and cirrhosis (Case and Deaton 2015; Shiels et al. 2017). Increases in these latter 

mortality rates have been primarily concentrated among those with a high school education or 

less (Case and Deaton 2015, 2017) and have been primarily driven by drug poisonings (Shiels et 

al. 2017). Indeed, drug overdose deaths account for a sizeable and increasing proportion of the 

educational gradient in all-cause mortality rates (Ho 2017). Between 1999 and 2017, the age-
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adjusted drug overdose1 mortality rate for the full population more than tripled, increasing from 

6.1 per 100,000 people to 21.7 per 100,000 people (Hedegaard et al. 2018). Similarly, between 

2001 and 2016, the percentage of total deaths in the United States attributable to opioids 

increased from 0.4% to 1.5%, a 292% increase (Gomes et al. 2018).   

 Non-Hispanic whites have been the focus of most research (and media attention) on 

increasing drug overdose mortality and have experienced higher opioid mortality rates than non-

Hispanic blacks since 2000 (Alexander, Kiang, and Barbieri 2018). But midlife drug overdose 

mortality rates have been increasing for both Hispanics (Woolf et al. 2018) and non-Hispanic 

blacks since 2010 (Alexander et al. 2018; Woolf et al. 2018). Similarly, the media often portrays 

increasing drug mortality rates as a primarily rural phenomenon (e.g. Healy 2017). While drug 

mortality rates have increased more in rural than in metro areas (Paulozzi and Xi 2008; Rigg, 

Monnat, and Chavez 2018), on average, drug mortality rates are higher in metro than in rural 

counties (Monnat 2019; Rigg et al. 2018). These average differences, however, mask substantial 

variation in mortality rates among rural areas (Monnat 2019; Rigg et al. 2018). For example, 

states with larger rural populations were among the states with both the highest (Ohio, West 

Virginia) and lowest (North and South Dakota) drug overdose mortality rates in 2017 

(Hedegaard et al. 2018). 

 While a growing field of research posits and contests explanations for these recent 

increases in drug mortality (e.g. Case and Deaton 2017; Masters et al. 2018), it is similarly 

important to consider differences in mortality rates across the United States. Research in this 

vein has found that counties with higher levels of economic distress, rental housing stress, and 

family dissolution and fewer religious establishments per capita tend to have higher drug 

                                                           
1 I use drug “poisoning” and drug “overdose” interchangeably.  
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poisoning mortality rates than less distressed counties (Monnat 2018). Shannon Monnat focuses 

on variation in drug poisoning mortality rates across labor markets and between urban and rural 

counties. She finds that mining and service dependent counties tend to have higher non-Hispanic 

white drug mortality rates relative to nonspecialized counties and that the relationship between 

economic distress and non-Hispanic white drug mortality rates is strongest in nonmetro counties 

(Monnat 2019). Variation in the prescription opioid supply (as measured by the number of 

prescriptions filled per 100 residents) attenuates the relationships between counties’ social and 

economic characteristics and their non-Hispanic white drug mortality rates but does not fully 

explain them (Monnat 2019). Therefore, while an influx of prescription opioids may help to 

explain average increases in the drug mortality rate, it contributes to but does not fully explain 

variation in drug mortality rates across the country; areas of lower socioeconomic status (SES) 

face greater risk, above and beyond their higher rates of opioid prescription (King et al. 2014). 

This is not surprising given a long line of research on the social determinants of health.   

Social Determinants of Health  

Just as drug mortality rates vary across the United States, so too do health and mortality more 

broadly. For example, the percent probability of survival to age 70 varies by about 16% between 

the ten percent healthiest and least healthy counties (Cullen, Cummins, and Fuchs 2012). 

Counties with longer life expectancies tend to have lower poverty rates, higher high school 

graduation rates, and larger white populations (Davids et al. 2014). Importantly, socioeconomic 

characteristics and racial/ethnic composition and behavioral and metabolic risk factors each 

explain more of the county-level variation in life expectancy than do health care access and 

quality (Dwyer-Lindgren et al. 2017). 
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 These social patterns are reproduced at the individual level, as those of lower SES and 

racial minorities experience worse health and shorter life expectancies relative to those of higher 

SES and whites, respectively (Adler and Rehkopf 2008; Braveman et al. 2010; Chetty et al. 

2016; Cutler, Deaton, and Lleras-Muney 2006). While SES differences between racial groups are 

partially responsible for racial disparities in health, SES differences do not fully explain racial 

disparities (Braveman et al. 2010; Olshansky et al. 2012; Williams and Collins 1995). (Though 

not a focus of this article, an exception to these patterns are Hispanics in the United States, who 

tend to exhibit lower mortality rates relative to whites (Hummer et al. 2000; Lariscy, Hummer, 

and Hayward 2015) and less pronounced socioeconomic gradients in health relative to both 

whites and blacks (Braveman et al. 2010).) The theory of fundamental causes of disease posits 

that these socioeconomic and racial disparities in health are persistent because they arise through 

a variety of pathways that are mutable and transportable across changing health risks (Link and 

Phelan 1995; Phelan and Link 2015). In other words, those of higher SES and whites have 

greater access to resources, such as money, knowledge, and power, that can be used to avoid 

health risks and minimize the consequences of disease when it occurs. Those of higher SES and 

whites also tend to benefit from healthier social networks and more favorable treatment from 

institutional actors, such as physicians, relative to those of lower SES and racial minorities, 

respectively (Freese and Lutfey 2011).    

One pathway that perpetuates health disparities and is particularly relevant in the case of 

drug mortality is the greater tendency for those of lower SES to engage in health risk behaviors 

relative to those of higher SES (Adler and Newman 2002; Pampel, Krueger, and Denney 2010). 

This tendency may reflect increased stress, more fatalistic views of the future, a lack of access to 

health services, such as addiction treatment, or the social networks in which people are 
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embedded (Freese and Lutfey 2011; Pampel et al. 2010). For example, in a poor area of 

Kentucky, prescription opioid use was found to be associated with greater individual-level social 

capital as measured by effective social network size (Jonas et al. 2012), and prescription drug 

misuse is associated with greater participation in extracurricular activities among adolescents 

(Ford, Sacra, and Yohros 2017), suggesting that prescription drug misuse may be subject to the 

influence of one’s peers. 

In the case of opioid use specifically, chronic pain may be an important driver of 

increased use among those of lower SES. Like health risk behaviors more broadly, nonmedical 

prescription opioid use is more prevalent among those of lower SES (as measured by income, 

education, or employment) (Han et al. 2017; Rigg and Monnat 2015). Chronic pain is also more 

prevalent among those of lower SES (Grol-Prokopczyk 2017; Johannes et al. 2010), and most 

people who misuse prescription opioids do so to relieve physical pain (Han et al. 2017).   

Analytic Strategy  

To enhance understanding of variation in drug mortality rates across the United States, I 

examine: where high drug mortality rates in 2012 through 2014 are located relative to high 

mortality rates that are attributable to other theoretically relevant causes; how counties’ 

socioeconomic and racial composition are associated with their drug mortality rates; and what 

features of the social environment help to explain these associations.  

I first consider whether counties with relatively high drug mortality rates also tend to 

have higher rates of mortality among other behavior-related causes as well as whether places 

with high drug mortality rates have similar social characteristics as places with high mortality 

rates among the same group of behavior-related causes. If high drug mortality rates are located in 

similar places, or types of places, as high rates of other, theoretically relevant mortality rates, this 



12 

 

would suggest that contemporary drug overdose mortality is yet another manifestation of familiar 

social patterns in health and is a piece of a larger puzzle. If, however, high drug mortality rates 

are located in different places, or types of places, this would suggest that contemporary drug 

overdose mortality is its own phenomenon that requires different types of prevention strategies. 

In addition to behavior-related mortality rates, I also consider a placebo mortality rate to help 

adjudicate whether any observed similarities or differences are unique to behavior-related 

mortality or are true of mortality rates more broadly.      

I compare drug mortality rates to three other behavior-related mortality rates: mortality 

due to alcohol, cardiovascular disease, and lung cancer. Anne Case and Angus Deaton theorize 

both drug and alcohol mortality as “deaths of despair” (Case and Deaton 2015). Cardiovascular 

disease, for which an unhealthy diet and physical inactivity are risk factors, is the leading cause 

of death in the United States (Dwyer-Lindgren et al. 2016). And while smoking contributes to 

cardiovascular disease as well, the majority of lung cancer deaths are attributable to smoking 

(Lariscy, Hummer, and Rogers 2018). Both cardiovascular disease and lung cancer follow well-

defined social gradients by class (Cutler et al. 2006) and race, with mortality rates from 

cardiovascular disease (Dyke et al. 2018) and lung cancer (Schabath, Cress, and Muñoz-Antonia 

2016) higher among blacks than among whites. 

Identifying a placebo cause of death without any behavioral or social determinants that is 

also common enough to be able to calculate reliable county-level mortality rates is virtually 

impossible. To my knowledge, myeloid leukemia provides the closest approximation. It has not 

been shown to exhibit strong social or behavioral patterns, although it has been linked with 

smoking (Mayo Clinic 2017).   
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I next examine how socioeconomic and racial composition are associated with local drug 

mortality rates and whether local opioid prescription rates, organizational density, healthcare 

environments, labor markets, and/or urbanicity help to explain these associations. Existing 

research described above on the social patterning of drug mortality together with research on the 

social determinants of health suggest that recent drug poisoning mortality follows familiar 

patterns with respect to SES composition. With respect to racial composition, however, less is 

known. Whereas areas with larger minority populations generally exhibit worse health outcomes 

than areas with smaller minority and larger white populations, recent drug mortality rates have 

only been examined in relation to race at the individual level, not in relation to local racial 

composition.   

Finally, opioid prescription rates differ across the country (Schieber et al. 2019) and may 

help to explain the social patterning of drug mortality by socioeconomic and racial composition. 

Medicaid receipt positively impacts the likelihood of receipt of both an opioid prescription and 

medication-assisted addiction treatment (Sharp et al. 2018). Meanwhile, medical students and 

residents falsely believe that blacks experience less pain than whites (Hoffman et al. 2016), and 

white patients in emergency departments are more likely than black patients to receive an opioid 

prescription regardless of pain severity (Pletcher et al. 2008). Therefore, any associations 

between socioeconomic and racial composition and local drug mortality rates may be at least 

partially attributable to socioeconomic and racial differences in opioid distribution rates. I use an 

improved measure of opioid prescription relative to prior research – the number of morphine 

milligram equivalents of oxycodone and hydrocodone dispensed per capita – that captures the 

amount of prescription opioids in a county rather than the number of prescriptions.  
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Additionally, organizational density positively impacts health and well-being beyond 

SES (Sampson 2012), and higher uninsurance rates are associated with worse community-level 

healthcare and lower social cohesion (McKay and Timmermans 2017). Finally, the nature of 

local labor markets and urbanicity are each associated with both socioeconomic and racial 

composition (Wilson 2012) and drug mortality rates (Monnat 2019). These structural 

characteristics may, therefore, also help to explain associations between socioeconomic and 

racial composition and local drug mortality rates.      

Data 

County-Level Mortality Rates 

I calculated county-level mortality rates using death counts from the National Center for 

Health Statistics’ (NCHS’) Multiple Cause of Death Detailed Mortality Data Files and 

population counts from NCHS’ bridged-race postcensal population estimates. For each cause of 

death (drugs, alcohol, cardiovascular disease, lung cancer, and myeloid leukemia), I calculated 

county-level, age-adjusted mortality rates per 100,000 people for years 2012, 2013, and 2014. 

All mortality rates are age-adjusted to the 2010 United States Census population. I consider 

mortality across the life course, not only in middle age. Drug use or addiction can kill people 

much faster than heavy alcohol consumption, smoking, or an unhealthy diet (Cutler 2017), and 

socioeconomic differences in health risk behaviors extend into older age (Shaw et al. 2014). 

Examining mortality across the life course allows for these lag times. I then calculated average, 

county-level mortality rates across the three years (2012-2014) to smooth any outlying years and 

improve mortality rate estimates in counties with small populations. In 2012 through 2014, 

opioid prescribing rates had reached their peak (Schuchat, Houry, and Guy 2017) and national 

media coverage of the drug “overdose epidemic” was just beginning.  
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Given large differences in men’s and women’s drug mortality rates (Masters et al. 2018; 

Masters, Tilstra, and Simon 2017) as well as large racial disparities in mortality rates (Diez Roux 

2017), I also calculated county-level, age-adjusted mortality rates for: the full population 

stratified by sex, non-Hispanic whites, non-Hispanic whites stratified by sex, non-Hispanic 

blacks, and non-Hispanic blacks stratified by sex. For analyses of the full population as well as 

of the full population stratified by sex, I restrict the sample to counties with at least 1,000 

residents in each year 2012 through 2014 (Monnat 2019). This results in 26 counties being 

dropped. For race-specific analyses, I restrict the sample to counties with at least 1,000 non-

Hispanic white residents or 1,000 non-Hispanic black residents in each year. This results in 53 

counties and 1,592 counties being dropped, respectively.  

 In NCHS’ Detailed Mortality Data Files, causes of death in 2012 through 2014 are 

denoted using the International Classification of Diseases, 10th Revision (ICD-10). For each 

cause of death of interest, I include an individual if the cause was listed as the underlying cause 

of death or as one of twenty possible multiple causes of death. This avoids undercounting deaths 

of interest, particularly those involving drugs or alcohol, and reflects the complex pathologic 

processes that lead to death (Monnat 2019). One individual may, therefore, contribute to multiple 

mortality rates.  

I define drug deaths as those involving accidental drug poisoning and/or mental and 

behavioral disorders due to use of drugs (ICD-10 codes X40-X44, F11-F16, and F19).2 I include 

drug overdose deaths from any drug or combination of drugs, not only those in which opioids 

were recorded as being involved. The percentage of drug overdose deaths that include reporting 

                                                           
2 Case and Deaton (2015) and others (e.g. Masters, Tilstra, and Simon 2018) group drug poisonings of undetermined 

intent (ICD-10 codes Y10-Y14) with accidental drug poisonings. The results presented below are robust to including 

poisonings of undetermined intent in my calculation of drug mortality rates.  
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on the specific drugs involved varies across the United States, causing uncertainty in drug-

specific estimates of geographic variation (Ruhm 2017b; Warner and Hedegaard 2018), and 

recent drug overdoses often include multiple substances (Calcaterra, Glanz, and Binswanger 

2013; Ruhm 2017a). I similarly define alcohol deaths as those involving accidental alcohol 

poisoning and/or mental and behavioral disorders due to use of alcohol as well as alcoholic liver 

disease (ICD-10 codes X45, F10, and K70).3 Finally, cardiovascular disease deaths are 

comprised of ICD-10 codes I00-I09, I11, I13, and I20-51; lung cancer deaths of ICD-10 code 

C34; and myeloid leukemia deaths of ICD-10 codes C91, C92 except C92.3, C93, C94, and C95.  

When calculating mortality rates, I combine contiguous counties that experienced 

boundary changes to create stable spatial units beginning in 1980. I similarly combine Alaska’s 

boroughs, which experienced many boundary changes over this period, into one spatial unit. 

After dropping counties with fewer than 1,000 residents, this results in samples of 3,057 counties 

with at least 1,000 residents, 3,030 counties with at least 1,000 non-Hispanic white residents, and 

1,491 counties with at least 1,000 non-Hispanic black residents out of a total of 3,142 counties 

and county-equivalents in the 50 states and District of Columbia.  

Covariates 

To evaluate the social characteristics of counties with higher mortality rates, I draw on 

county-level covariates from a variety of sources. For each measure, I use data from the most 

recent year available prior to 2012 to reduce the possibility that reverse causality is driving my 

results. Measures of racial composition (percentages of residents who identify as: non-Hispanic 

black, Hispanic, non-Hispanic Asian, or non-Hispanic other, with non-Hispanic white as the 

                                                           
3 Case and Deaton (2015) do not examine alcohol mortality separately from other causes of mortality. Rather, they 

group alcohol poisonings with drug poisonings and alcoholic liver disease with liver diseases of unknown origin 

(that may or may not be alcohol-related).   
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omitted reference group), socioeconomic composition (percent of residents with incomes below 

the poverty level and percent of residents at least 25 years of age with at least a college degree), 

and veteran status (percent of civilian residents at least 18 years of age who are veterans) are 

taken from the American Community Survey’s 2007-2011 5-Year Estimates. I do not include the 

percent of residents who are foreign born, because it is highly correlated with the percent of 

residents who are Hispanic (r = 0.69) and the percent of residents who are non-Hispanic Asian (r 

= 0.59).4 I similarly do not include socioeconomic measures of lack of high school completion, 

unemployment, or labor force participation, because they are highly correlated with the poverty 

and college completion rates. When I substitute the poverty and college completion rates for 

measures of socioeconomic composition derived from a principal component analysis that 

includes the rates of poverty, lack of high school completion, college completion, 

unemployment, and labor force participation, the results are substantively similar. 

 I include three measures of counties’ organizational density in 2009 (Rupasingha, Goetz, 

and Freshwater 2006): the number of nonprofit organizations (other than those with an 

international focus) per 1,000 people, the number of religious organizations per 1,000 people, 

and the number of civic and social organizations per 1,000 people. To measure counties’ 

healthcare environments, I include the United States Census’ Small Area Health Insurance 

Estimates of the percent of residents under 65 years of age who do not have health insurance. I 

calculated counties’ average uninsurance rates for 2009 through 2011. I also include dummy 

variable indicators of whether counties were considered whole or partial primary healthcare 

shortage areas in 2010 from the U.S. Department of Health and Human Services’ Area Health 

                                                           
4 These correlations remain high and are all above 0.60 when I restrict my sample to counties with at least 1,000 

non-Hispanic whites or to counties with at least 1,000 non-Hispanic blacks. Despite these high correlations, the 

results reported in Table 1.3 and in Appendix Table A.2 are robust to including the percent of residents who are 

foreign born as a control variable.   
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Resources File. Finally, I include counties’ economic dependence types in 2004 and Rural-Urban 

Continuum Codes in 2013 as classified by the U.S. Department of Agriculture’s Economic 

Research Service.   

To measure average opioid prescription rates in 2009 through 2011, I obtained numbers 

of grams of oxycodone and hydrocodone distributed to retail registrants (e.g. pharmacies, 

hospitals) from the Drug Enforcement Agency’s (DEA’s) Automated Reports and Consolidated 

Ordering System (ARCOS). Oxycodone and hydrocodone are the most commonly prescribed, 

misused (Kilby 2015), and diverted (Inciardi et al. 2007) prescription opioids. ARCOS collects 

these data by three-digit zip code and quarter. I aggregated the quarters into years and then used 

the U.S. Department of Housing and Urban Development’s five-digit zip code to county 

crosswalk files together with five-digit ZCTA population data from the American Community 

Survey (ACS) to apportion grams of opioids from three-digit zip codes to counties for each year. 

I then converted grams of oxycodone and hydrocodone to their morphine milligram equivalents 

(MME), a scale used for calculating total opioid dosages from multiple medications (Centers for 

Disease Control and Prevention 2017), and added them. Finally, I calculated the annual, county-

level amounts of oxycodone and hydrocodone distributed per capita using population counts 

from the 2010 Decennial Census and the Census Bureau’s county intercensal resident population 

estimates for 2009 and 2011 and took each county’s average amount per capita across the three 

years. To account for the spillover of prescription opioids across county boundaries, for each 

county, I also calculated the average per capita amount of oxycodone and hydrocodone 

dispensed within neighboring counties.  

 Dropping counties with missing covariate data other than opioid prescription results in 

samples of 3,052 counties with at least 1,000 residents (5 counties dropped due to missing 
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covariates), 3,025 counties with at least 1,000 non-Hispanic white residents (5 counties dropped 

due to missing covariates), and 1,487 counties with at least 1,000 non-Hispanic black residents 

(4 counties dropped due to missing covariates). An additional 241 counties with at least 1,000 

residents are missing information regarding opioid prescription. Descriptive statistics of the 

covariates are shown in Appendix Table A.1. Counties with at least 1,000 non-Hispanic black 

residents in 2012-2014 tend to have slightly higher means but overlapping distributions relative 

to counties with at least 1,000 non-Hispanic white residents with respect to racial/ethnic minority 

presence and poverty and college completion rates. Among counties with at least 1,000 black 

residents, fewer are economically dependent on farming or mining and more are dependent on 

the manufacturing and service sectors. Additionally, counties with at least 1,000 black residents 

tend to be disproportionately in metro rather than rural areas.    

Methods 

After examining descriptive, county-level drug, alcohol, cardiovascular disease, lung cancer, and 

myeloid leukemia mortality rates, I consider how closely correlated drug mortality rates are with 

each of the other mortality rates. I do so by first examining their rank correlations with 

bootstrapped 95% confidence intervals calculated using 1,000 bootstrap replications. For better 

insight into how the full distribution of drug mortality rates relates to the distributions of the 

other mortality rates, I then graph the relationships between drug mortality rate quintiles and the 

quintiles of each of the other mortality rates. Given the distinct patterning of drug mortality rates 

by race and sex (Alexander et al. 2018; Masters et al. 2018), I present these graphs for the full 

population in the main text and for mortality rates among non-Hispanic white males and females 

and non-Hispanic black males and females in Appendix A. Due to a greater prevalence of 

counties with drug mortality rates of zero among blacks, drug mortality rates are grouped into 
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quartiles for non-Hispanic black males and into two groups of zero or greater than zero for non-

Hispanic black females. Alcohol and leukemia mortality rates are similarly grouped into coarser 

categories among black males (leukemia mortality rates) and females (alcohol and leukemia 

mortality rates).  

 To determine whether places with high drug mortality rates have similar social 

characteristics as places with high mortality rates among alcohol, cardiovascular disease, lung 

cancer, and myeloid leukemia, I next examine whether counties in the bottom and top quintiles 

of county-level drug mortality rates have similar social characteristics as counties in the bottom 

and top quintiles of the other mortality rates. In supplementary analyses, I examine this question 

in a multivariate context. Namely, I use seemingly unrelated ordinary least squares (OLS) 

regression with standard errors clustered at the state level to determine whether the social 

determinants of county-level drug mortality rates are similar to the social determinants of the 

other mortality rates when multiple social determinants are accounted for. I conduct this analysis 

for the full population as well as for non-Hispanic white males and females and non-Hispanic 

black males and females. For the regression analysis, I standardize the mortality rates (mean = 0; 

standard deviation = 1) so that coefficients can be compared across models.  

Finally, I use OLS regression with standard errors clustered at the state level to assess 

how county-level socioeconomic and racial composition are associated with drug mortality rates 

as well as what features of counties’ social environments help to explain these associations. For 

the latter question, I use seemingly unrelated regression to determine whether the null hypothesis 

that the model’s coefficients are the same when I do and do not include counties’ opioid 
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prescription rates, organization density, healthcare environments, economic dependency 

categories, and urban-rural continuum codes as control variables can be rejected.5   

 OLS regression with standard errors clustered at the state level is an appropriate 

modeling strategy, because the majority of variation for each of the county-level mortality 

outcomes is found between counties rather than between states. For example, among the full 

population, only 25% of the variation in drug mortality rates, 25% of the variation in alcohol 

mortality rates, 10% of the variation in cardiovascular disease mortality rates, 18% of the 

variation in lung cancer mortality rates, and 2% of the variation in myeloid leukemia mortality 

rates is found between states rather than between counties. Between-state variation in myeloid 

leukemia mortality rates is particularly low, suggesting that it is not responsive to states’ varying 

policy environments and reinforcing its candidacy as a control outcome. Nonetheless, the results 

presented below are similar when I include state fixed effects.  

Results 

The average, county-level drug mortality rate in 2012-2014 was about 13 deaths per 100,000 

people (Table 1.1). In line with previous research, average, county-level drug mortality rates 

were higher for non-Hispanic whites than for non-Hispanic blacks. However, the differences 

were not very large. For example, the average, county-level drug mortality rate was about 18 

deaths per 100,000 people among non-Hispanic white males and about 16 deaths per 100,000 

people among non-Hispanic black males. In contrast to drug mortality, black males exhibit 

higher county-level alcohol mortality rates than white males, but alcohol mortality rates are 

roughly comparable among females. County-level cardiovascular disease and lung cancer 

mortality rates are higher among blacks than among whites, except for lung cancer among 

                                                           
5 Future research could alternatively use seemingly unrelated regression to examine whether the social determinants 

of race-sex specific drug mortality rates are similar or different.  
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women, which is slightly higher for whites than blacks. This is consistent with recent research on 

race-sex differences in the percentages of deaths attributable to smoking (Ho and Elo 2013). 

Finally, county-level myeloid leukemia mortality rates are slightly lower among blacks than 

among whites.   

With a handle on the descriptive distributions of the mortality rates of interest, I now turn 

to whether higher rates of these mortality rates are collocated within counties. The rank 

correlation between the county-level drug and alcohol age-adjusted mortality rates is 0.37 for the 

full population (Table 1.2). Rank correlations between drug and cardiovascular disease mortality 

rates and between drug and lung cancer mortality rates are a little lower but generally similar. 

These rank correlations are sizeable and provide some evidence that places with higher rates of 

drug mortality also tend to have higher rates of behavior-related mortality more broadly. The 

rank correlation between drug and myeloid leukemia mortality rates for the full population is 

lower (ρ = 0.21). This suggests that, while higher drug mortality rates tend to be collocated in 

counties with higher mortality rates across a variety of diseases, drug mortality rates are more 

closely related to other mortality rates that also have behavioral components. These patterns 

generally hold when examining mortality rates by sex and by race-sex pairs, with one exception. 

The rank correlation between the county-level drug and lung cancer mortality rates for non-

Hispanic black males is particularly low (ρ = 0.12) and is lower than between the drug and 

myeloid leukemia mortality rates (ρ = 0.20).  
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Table 1.1. County-level descriptive statistics for age-adjusted mortality rates per 100,000 people, 2012-2014 

  Male & Female Male Female 

  Mean SD Min Max Mean SD Min Max Mean SD Min Max 

Full Populationa                         

Drug mortality rate 13.08 10.58 0.00 98.44 15.83 14.81 0.00 214.32 10.42 9.89 0.00 114.77 

Alcohol mortality rate 14.83 12.20 0.00 141.30 23.38 19.72 0.00 259.39 6.83 8.44 0.00 121.43 

Cardiovascular disease mortality rate 316.08 126.26 25.99 2249.69 392.47 165.05 15.78 3030.36 258.06 107.71 0.00 1879.65 

Lung cancer mortality rate 47.38 20.93 0.00 301.91 61.13 30.99 0.00 390.82 37.31 17.80 0.00 233.83 

Myeloid leukemia mortality rate 6.39 5.00 0.00 97.93 8.97 11.76 0.00 489.64 4.65 4.34 0.00 46.23 

Non-Hispanic Whiteb                         

Drug mortality rate 14.61 11.68 0.00 98.34 17.50 16.19 0.00 195.64 11.81 11.48 0.00 161.86 

Alcohol mortality rate 14.50 11.30 0.00 130.00 22.78 21.76 0.00 698.68 6.87 8.43 0.00 141.03 

Cardiovascular disease mortality rate 319.50 129.14 32.53 2318.32 397.00 170.29 14.58 3118.75 260.73 109.92 0.00 1934.19 

Lung cancer mortality rate 49.31 21.83 0.00 332.31 62.78 32.10 0.00 427.83 39.48 19.08 0.00 262.96 

Myeloid leukemia mortality rate 6.75 5.76 0.00 122.41 9.50 12.55 0.00 489.64 4.88 4.80 0.00 60.88 

Non-Hispanic Blackc                         

Drug mortality rate 11.83 16.61 0.00 204.85 16.01 25.00 0.00 409.71 9.35 27.05 0.00 424.78 

Alcohol mortality rate 14.96 19.57 0.00 246.51 25.27 35.55 0.00 391.85 6.75 22.38 0.00 454.69 

Cardiovascular disease mortality rate 414.39 213.22 0.00 2870.22 506.70 287.67 0.00 4508.67 342.79 202.37 0.00 2410.28 

Lung cancer mortality rate 54.82 49.35 0.00 702.91 78.88 78.14 0.00 1120.43 37.70 50.13 0.00 794.51 

Myeloid leukemia mortality rate 5.27 11.21 0.00 201.27 7.27 22.54 0.00 635.04 3.86 10.48 0.00 181.86 

a. N = 3057             

b. N = 3030             

c. N = 1491             
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Table 1.2. Rank correlations and bootstrapped 95% confidence intervals between county-

level drug mortality rates and alcohol, cardiovascular disease, lung cancer, and myeloid 

leukemia mortality rates, 2012-2014 

 Alcohol 
Cardiovascular 

Disease 

Lung 

Cancer 

Myeloid 

Leukemia 

Full Populationa 0.37 0.34 0.35 0.21 

 (0.34, 0.40) (0.30, 0.37) (0.32, 0.38) (0.18, 0.25) 

All Malea 0.37 0.29 0.28 0.18 

 (0.34, 0.40) (0.26, 0.33) (0.24, 0.31) (0.14, 0.22) 

All Femalea 0.29 0.30 0.29 0.16 

 (0.25, 0.32) (0.27, 0.33) (0.26, 0.33) (0.12, 0.20) 

All non-Hispanic Whiteb 0.37 0.37 0.35 0.20 

 (0.34, 0.41) (0.34, 0.40) (0.31, 0.38) (0.16, 0.23) 

Non-Hispanic White Maleb 0.38 0.31 0.28 0.17 

 (0.35, 0.41) (0.28, 0.35) (0.24, 0.31) (0.13, 0.21) 

Non-Hispanic White Femaleb 0.29 0.33 0.29 0.14 

 (0.25, 0.33) (0.30, 0.36) (0.26, 0.33) (0.11, 0.18) 

All non-Hispanic Blackc 0.42 0.27 0.23 0.17 

 (0.37, 0.47) (0.22, 0.32) (0.17, 0.28) (0.12, 0.22) 

Non-Hispanic Black Malec 0.38 0.25 0.12 0.20 

 (0.33, 0.43) (0.20, 0.30) (0.07, 0.17) (0.14, 0.25) 

Non-Hispanic Black Femalec 0.38 0.22 0.19 0.11 

  (0.32, 0.43) (0.17, 0.27) (0.13, 0.24) (0.06, 0.16) 

a. N = 3057    
 

b. N = 3030    
 

c. N = 1491    
 

 

 Figure 1.1 reveals that, beyond their rank correlations, the distribution of drug mortality 

rates across counties is somewhat similar to the distributions of alcohol, cardiovascular disease, 

lung cancer, and myeloid leukemia mortality rates across counties. For example, most counties 

with drug mortality rates in the bottom quintile have alcohol, cardiovascular disease, lung cancer, 

and myeloid leukemia mortality rates in the bottom two quintiles. As in Table 1.2, the 

distribution of drug mortality rates across counties is less closely aligned with the distribution of 

myeloid leukemia mortality rates across counties than it is with the behavior-related mortality 

rates. These patterns remain true when examining mortality rates among non-Hispanic white 

males and females and non-Hispanic black males and females separately (Appendix Figure A.1).  
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Figure 1.1. Quintiles of full population mortality rates, 2012-2014 
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Figure 1.1. (Continued)  
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a. Mean % non-Hispanic black            

 
 

b. Mean % poverty  

 
 

Figure 1.2. Social characteristics of counties in the bottom and top quintiles of 2012-2014 

mortality rates 
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c. Mean % ≥ 25 years with at least college degree 

 
 

d. Mean number of nonprofit organizations per 1000 people  

 
 

Figure 1.2. (Continued)  
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e. Mean number of religious organizations per 1000 people 

 
 

f. Mean number of civic organizations per 1000 people 

 
 

Figure 1.2. (Continued)  
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g. Mean % < 65 years without health insurance                    

 
 

h. % counties that are primary care shortage areas 

 
 

Figure 1.2. (Continued)  
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Although higher levels of the mortality rates of interest tend to be collocated across 

counties, the correspondence is not perfect. I, therefore, now examine whether high drug 

mortality rates tend to be located in counties with similar social characteristics as counties with 

high behavior-related mortality rates more broadly. Figure 1.2, Panel A shows that counties in 

the top quintile of drug mortality rates tend to have relatively small black populations of close to 

6%. This is also true of counties in the top quintile of alcohol mortality rates but differs from 

counties in the top quintiles of cardiovascular disease and lung cancer mortality rates, which 

have larger black populations of around 16% and 12%, respectively. With respect to 

socioeconomic composition, counties in the top quintiles of the drug, alcohol, cardiovascular 

disease, and lung cancer mortality rates all tend to have poverty rates near 18% and college 

completion rates not far from 20% (Figure 1.2, Panels B and C).  

Counties in the top quintiles of the behavior-related mortality rates also tend to have 

similar organizational densities, with the exception of counties in the top quintile of alcohol 

mortality rates, which have more nonprofit and civic organizations (Figure 1.2, Panels D, E, and 

F). With respect to counties’ healthcare environments, uninsurance rates are similar across the 

top quintiles of behavior-related mortality rates, but fewer counties in the top quintiles of 

cardiovascular disease and lung cancer mortality rates are designated primary healthcare 

shortage areas (Figure 1.2, Panels G and H). With respect to counties’ local economies, most 

counties in the top quintiles of the behavior-related mortality rates are either dependent on 

manufacturing or are nonspecialized. However, more counties in the top quintile of drug 

mortality rates are dependent on mining and fewer are dependent on government employment 

relative to counties in the top quintiles of the alcohol, cardiovascular disease, and lung cancer 

mortality rates (figure available upon request). Finally, the distributions of counties in the top 
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quintiles of the behavior-related mortality rates are relatively similar with respect to their 

urban/rural designations (figure available upon request). In general, counties in the bottom and 

top quintiles of the myeloid leukemia mortality rate exhibit weaker social patterns, and counties 

in the top quintile have more robust healthcare environments, which may relate to differential 

rates of diagnosis.   

Overall, therefore, counties in the top quintile of drug mortality rates tend to have similar 

social characteristics as counties in the top quintiles of the alcohol, cardiovascular disease, and 

lung cancer mortality rates, with a few exceptions. Counties in the top quintile of drug mortality 

rates have smaller black populations, more of these counties are economically dependent on 

mining, and fewer are dependent on government employment. These results are generally similar 

if examined in a multivariate context (Appendix Tables A.2 through A.6).  

 Having shown that high drug mortality rates tend to be located in the same places, or 

types of places, as high behavior-related mortality rates more broadly in some respects, but not in 

others, I now take a closer look at the associations between county-level socioeconomic and 

racial composition and drug mortality rates. Table 1.3, Model 1 reveals that, in 2012-2014, drug 

mortality rates were statistically significantly lower in counties with larger percentages of non-

Hispanic black residents and higher in counties with larger percentages of residents living in 

poverty. More specifically, a one percentage-point increase in the percent of non-Hispanic black 

residents is associated with about 0.2 fewer drug overdose deaths per 100,000 people, and a one 

percentage-point increase in the percent of residents living in poverty is associated with about 

0.5 more drug overdose deaths per 100,000 people. The former finding contrasts with a long line 

of research finding health disadvantages in neighborhoods and counties with higher percentages 

of blacks relative to areas with higher percentages of whites. 
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Table 1.3. OLS coefficients and 95% confidence intervals with standard errors clustered by state; and p-values of chi2 tests of 

difference between each model’s coefficients and the coefficients in the previous model; outcomes are full population mortality 

rates per 100,000 people, 2012-2014 

 Model 1 Model 2 
Chi2 test 

p-value 
Model 3 

Chi2 test 

p-value 
Model 4 

Chi2 test 

p-value 

Racial Composition         

% non-Hispanic black -0.19*** -0.11** 0.01 -0.10** 0.23 -0.11** 0.17 

 -0.28,-0.10 -0.18,-0.05  -0.17,-0.03  -0.19,-0.04  

% Hispanic -0.07 0.01 0.08 0.04 0.22 0.02 0.15 

 -0.23,0.08 -0.09,0.10  -0.07,0.15  -0.11,0.14  

% non-Hispanic Asian  0.33* 0.14 0.02 0.10 0.57 0.10 0.96 

 0.01,0.65 -0.05,0.33  -0.12,0.33  -0.11,0.32  

% non-Hispanic other -0.13 -0.01 0.02 0.00 0.45 -0.01 0.54 

 -0.37,0.11 -0.18,0.16  -0.18,0.18  -0.18,0.16  

Socioeconomic Composition        

% poverty 0.54*** 0.26** 0.00 0.29** 0.31 0.33*** 0.10 

 0.26,0.82 0.10,0.43  0.11,0.47  0.17,0.49  

% ≥ 25 years with at least college degree  0.06 0.08** 0.35 0.04 0.01 0.00 0.05 

 -0.01,0.13 0.03,0.13  -0.02,0.09  -0.07,0.07  

Opioid Prescription         
Oxycodone/hydrocodone MME dispensed per capita  0.01***  0.01***  0.01***  

  0.01,0.02  0.01,0.02  0.01,0.02  
Average oxycodone/hydrocodone MME dispensed per capita 

among neighboring counties  0.01***  0.01***  0.01***  

  0.01,0.02  0.01,0.02  0.00,0.01  

Organizational Density        

Nonprofit organizations per 1000 people    0.02  0.08  

    -0.14,0.18  -0.12,0.29  

Religious organizations per 1000 people    -1.31  -0.40  

    -2.78,0.16  -1.98,1.18  

Civic organizations per 1000 people    2.46  2.30  

    -0.65,5.58  -0.68,5.29  
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Table 1.3. (Continued) 
Healthcare Environment 

% < 65 years without health insurance    -0.14  -0.09  

    -0.35,0.06  -0.27,0.10  

Primary healthcare shortage area (reference: no)        

   Whole county    -0.84  -0.72  

    -2.18,0.50  -1.99,0.55  

   Part of county    -0.03  -0.10  

    -1.26,1.20  -1.22,1.01  

% ≥ 18 years veterans      0.09  

      -0.21,0.38  

Economic Dependency (reference: nonspecialized)        

   Farming      -2.70**  

      -4.61,-0.79  

   Mining      4.34  

      -0.33,9.00  

   Manufacturing      -0.58  

      -1.56,0.40  

   Federal/State government      -0.73  

      -1.91,0.45  

   Services      1.47  

      -0.53,3.47  
Urban-rural Continuum (reference: Metro, >= 1 million people)        

   Metro, 250000-1 million people      -0.77  

      -2.20,0.67  

   Metro, <250000 people      -0.51  

      -2.23,1.21  

   Nonmetro, urban population >= 20,000, metro adjacent      0.10  

      -1.70,1.91  

   Nonmetro, urban population >= 20,000, not adjacent      -0.13  

      -2.09,1.82  

        -2.06**  
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Table 1.3. (Continued) 
   Nonmetro, urban population 2500-19999, metro adjacent 

      -3.46,-0.66  

   Nonmetro, urban population 2500-19999, not adjacent      -1.50  

      -3.37,0.37  

   Nonmetro, rural or <2500 urban population, metro adjacent      -3.78***  

      -5.55,-2.02  

   Nonmetro, rural or <2500 urban population, not adjacent      -1.88  

      -3.98,0.22  

Constant 5.77** -1.33  2.69  2.10  

 2.03,9.51 -4.80,2.13  -1.77,7.15  -3.52,7.73  

N 3057 2811   2807   2807   

R-sq 0.07 0.26   0.27   0.30   

*p < 0.05; **p < 0.01; ***p < 0.001        
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What explains the associations between counties’ socioeconomic and racial compositions 

and their drug mortality rates? Table 1.3, Model 2 shows that county-level variation in the 

amounts of prescription opioids dispensed per capita as well as variation in the amounts of 

prescription opioids dispensed per capita in neighboring counties, both of which positively and 

significantly relate to drug mortality rates, partially account for these associations. When opioid 

prescription is accounted for, the coefficient for the percentage of the population that is black 

decreases by 42%, and the coefficient for the percentage of the population that is living in 

poverty decreases by 52%. These weaker associations are in line with findings noted above that 

white patients tend to receive more opioid prescriptions than black patients (Pletcher et al. 2008) 

and that patients with Medicaid tend to receive more opioid prescriptions than patients with 

private health insurance (Olsen, Daumit, and Ford 2006). Additionally, when opioid prescription 

is accounted for, both coefficients are statistically significantly different from when opioid 

prescription is not accounted for in Model 1, and the R2 increases from 0.07 to 0.26 between 

Models 1 and 2. 

 Yet, after accounting for opioid prescription, the relationships between the percentages of 

the population that are black and that are living in poverty still exhibit statistically significant 

relationships with the drug mortality rate. What explains the remaining portions of these 

associations? As noted above, prior research suggests that counties’ organizational densities, 

healthcare environments, labor markets, and urbanicity may help to explain these relationships. 

But Table 1.3, Models 3 and 4 reveal that they in fact do not. In Model 3, I add counties’ 

organizational densities and healthcare environments as control variables, and in Model 4, I add 

the economic dependency and urban-rural continuum codes. The magnitudes of the coefficients 

for the percentages of residents that are non-Hispanic black and that are living in poverty are 
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similar across Models 2, 3, and 4, and do not statistically significantly differ from one another. 

Additionally, between Models 2, 3, and 4, the R2 only increases a small amount, with a bigger 

increase between Models 3 and 4 than between Models 2 and 3. However, in line with previous 

research, Table 1.3, Model 4 shows that age-adjusted drug mortality rates are lower in farming 

dependent counties relative to nonspecialized counties and in counties with smaller populations 

that are more rural relative to large, metro counties, after controlling for the other variables. If I 

add counties’ opioid distribution rates to my model of drug mortality rates last rather than first, 

my findings regarding which characteristics of counties’ social environments explain the 

associations between socioeconomic and racial composition and drug mortality rates are 

unchanged.6  

Discussion  

I show that counties with high drug mortality rates in 2012-2014 relative to the rest of the 

country also tend to have higher alcohol, cardiovascular disease, and lung cancer mortality rates. 

This observation indicates that drug mortality rates are not evenly distributed across the country 

and that higher rates in some areas than in others are not random. Rather, higher drug mortality 

rates tend to be found in similar places as higher rates of behavior-related mortality more 

broadly. This notion is reinforced by the fact that a placebo mortality rate – myeloid leukemia – 

is not as closely coupled with drug mortality rates as are mortality rates with stronger links to 

precipitating behaviors. Furthermore, counties in the top quintiles of drug, alcohol, 

cardiovascular disease, and lung cancer mortality rates have similar social characteristics with 

respect to socioeconomic composition, organizational density, healthcare environments, and 

urbanicity. In line with research on the social determinants of health, counties with higher drug 

                                                           
6 Models 2, 3, and 4 in Table 1.3 have smaller sample sizes than Model 1 due to missing covariate data. If I restrict 

all four models in Table 1.3 to the 2,807 counties with complete information, the results are substantively similar.  
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mortality rates have higher poverty rates. But in contrast to well-established racial disparities in 

health, a higher percentage of non-Hispanic black residents is associated with lower county-level 

drug mortality rates. These associations are partially explained by variation in prescription opioid 

distribution rates across the country.   

 A few limitations to these descriptive findings should be noted. First, when interpreting 

the results presented, it is important to keep in mind that they are at the county level and that any 

associations may not hold if examined among individuals. Second, my analysis does not account 

for residential moves, and a subset of the population may have spent the majority of their lives in 

counties with different social environments from the environments of the counties in which they 

died (Bosworth 2018). Third, I consider healthcare access as a potential structural determinant of 

mortality rates, but healthcare quality may be equally important (Lutfey and Freese 2005). Future 

research could use additional measures together with qualitative data to better understand 

relationships between healthcare environments, socioeconomic and racial composition, and 

mortality rates. Additional avenues for future research include examining: which features of 

counties’ social environments explain the portions of the associations between socioeconomic 

and racial composition and drug mortality rates that are not explained by the factors I consider; 

whether the relationship between counties’ racial compositions and their drug overdose mortality 

rates vary by counties’ socioeconomic compositions; and whether the patterns I reveal are also 

true in the late 1990s and early 2000s when opioid prescription rates first began to rise. 

Nonetheless, my results have multiple theoretical and practical implications.  

The role of prescription opioid distribution in helping to explain drug mortality rates’ 

combination of both familiar and new social patterning has implications for understandings of 

how medical technologies shape health disparities. Building on the notion of the fundamental 
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causes of disease, researchers have theorized that the introduction of new medical technologies 

will typically have one of two effects with respect to health disparities. Either new medical 

technologies will disproportionately benefit high SES groups, at least initially, enhancing health 

disparities, or new technologies that target diseases with higher prevalences among low SES 

groups will disproportionately benefit low SES groups, reducing health disparities (Phelan, Link, 

and Tehranifar 2010). But in the case of opioids introduced to treat chronic pain, which is 

disproportionately found among low SES groups, the medical intervention itself poses a health 

risk factor (Barnett, Olenski, and Jena 2017). Rather than assume that all (new) medical 

technologies have a positive impact on health, future research should work to understand the 

conditions under which medical technologies introduced to the public prove to be harmful.  

 Meanwhile, increasing mortality rates are an anomaly in industrialized countries, leading 

researchers to search for explanations of the recent increases in mortality rates described at the 

outset of this article. One prominent explanation refers to increasing mortality rates from drug 

and alcohol poisoning, suicide, and chronic liver disease and cirrhosis as “deaths of despair.” 

This explanation, forwarded by Anne Case and Angus Deaton, focuses on rising rates of deaths 

of despair among middle-aged, non-Hispanic whites with a high school education or less. Case 

and Deaton posit that cohorts in this sociodemographic group born after 1940 have faced a 

progressively worse labor market and weakening social institutions, such as marriage (2017). In 

the face of these declines, members of the white working class are feeling behind and 

increasingly less optimistic about their futures, resulting in pathologies that include increased 

drug and alcohol use and suicide.  

This explanation finds some support in increased county-level drug mortality rates 

following temporary increases in unemployment (Hollingsworth, Ruhm, and Simon 2017), 
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although this finding implies a period-based, rather than cohort-based, explanation of increasing 

drug mortality. A period- and despair-related explanation is also supported by increased reports 

of negative affect and decreased reports of hedonic well-being among non-Hispanic whites of 

low socioeconomic status (SES) between the mid-1990s and early-2010s but little change in 

these measures for non-Hispanic whites of high SES (Goldman, Glei, and Weinstein 2018). 

However, the same nationally representative survey provides less conclusive evidence about 

trends in despair-like symptoms than it does about trends in generic happiness and sadness 

(Cherlin 2018).  

Other researchers have found not only ambivalent, but contradictory evidence with 

respect to Case and Deaton’s cohort- and despair-based explanation of increasing mortality rates. 

First, the despair-related mechanism that Case and Deaton propose should similarly impact drug 

and alcohol use and suicide. But, among white men, drug-related mortality began to increase 

nearly a decade before suicide rates began to increase (Masters et al. 2018), and, among drug, 

alcohol, and suicide deaths, only the relative mortality contributions of drug-related deaths have 

substantially increased since the 1980s (Masters et al. 2017, 2018). Second, results from age-

period-cohort models suggest that increasing drug-related mortality rates are a period-based, not 

cohort-based, phenomenon, corresponding with the increased availability of prescription opioids 

(Masters et al. 2018). Furthermore, this finding holds for both whites and blacks (Tilstra, Simon, 

and Masters 2019).7 

 My results cannot adjudicate whether increasing mortality rates among non-Hispanic 

white males are a cohort- or period-based phenomenon or whether increasing mortality rates are 

at least partially attributable to increasing rates of despair. But my results do support the notion 

                                                           
7 While drug mortality rates increased among both whites and blacks between 1990 and 2015, suicide mortality rates 

increased among whites but decreased among blacks during this period (Tilstra, Simon, and Masters 2019). 
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that variation in the distribution of prescription opioids helps to explain the social patterning of 

drug mortality rates. And my results also suggest that high drug mortality rates are not unique 

within the social contexts in which they are embedded. Rather, high drug mortality rates tend to 

co-occur with high rates of other behavior-related mortality, suggesting that high drug mortality 

rates are a piece of a larger puzzle.  

 Indeed, drug mortality rates follow familiar social patterns with respect to SES, 

highlighting the importance of upstream causes of disease beyond individual-level drug misuse 

and even opioid prescription. Better understanding and adequately addressing contemporary drug 

mortality will require better understandings of the relationships between socioeconomic 

disadvantage, chronic pain, and its treatment (Dasgupta, Beletsky, and Ciccarone 2017; Wailoo 

2015). And drug mortality rates’ lack of adherence to familiar social patterns of health with 

respect to race underscores that health disparities are modifiable (Adler and Rehkopf 2008) and 

shaped by both organizations and policies. Interventions meant to address contemporary drug 

overdose mortality should address its fundamental causes, most importantly poverty and its 

related ailments (Link and Phelan 1995; Rigg et al. 2018). Without such efforts, individualized 

interventions such as drug addiction treatment or prescription drug monitoring networks will 

have limited impact on long-term population health. Not only would social policies that alleviate 

poverty help to reduce drug mortality, but, as my results make clear, they would also help to 

reduce mortality across a variety of causes.  
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2 

 

Opioid Prescription as an Institutional Link Between  

Medicine and the Criminal Justice System  

 

Introduction 

As opioid prescription rates have risen since the late 1990s (Paulozzi et al. 2011), so have the 

nonmedical use and exchange of opioid pain relievers, given their addictive properties. In light of 

this illegal drug diversion (Lipari and Hughes 2017), I conceptualize local opioid prescription 

rates as a social structural, or ecological, characteristic and posit prescription opioids as a link 

between the institutions of medicine and the criminal justice system. I argue that physicians’ 

opioid prescription enables illegal activities that are then addressed by the criminal justice 

system.  

 While medical sociologists have long studied how forms of social deviance such as drug 

addiction fall within multiple professional jurisdictions (Abbott 1988) and become more or less 

medicalized (Conrad and Schneider 1992a), less attention has been paid to the potential 

emergence of unlawful behavior from medicine. The possession of opioids without a prescription 

and the unauthorized sale of prescription opioids are illegal. Since these activities are enabled by 

the medical distribution of prescription opioids, I hypothesize that increased opioid prescription 

rates are associated with increased rates of criminal justice system contact. Even absent a causal 

relationship, such an association would reveal dimensions along which social processes with 

potential negative consequences are clustered together across space, contributing to the 

stratification of social environments. Furthermore, sociological research showing that decreased 

social welfare spending is associated with increased penal spending (e.g. Beckett and Western 

2001) leads me to hypothesize that opioid prescription rates and opioid drug arrest rates are more 

closely linked in areas with more robust criminal justice systems and weaker social safety nets 



 

43 

 

and less closely linked in areas with relatively smaller criminal justice systems and more robust 

social safety nets.   

 Extant research has found a positive, individual-level relationship between prescription 

opioid misuse and criminal justice system involvement (e.g. Winkelman, Chang, and 

Binswanger 2018) as well as an ecological relationship between opioid regulatory environments 

and opioid drug arrest rates (e.g. Mallatt 2017). But the ecological relationship between opioid 

prescription rates and prescription opioid drug arrest rates remains unknown. To test my 

hypothesis that they are positively related, I assembled a country-wide, county-level dataset that 

spans years 2000 through 2014 (the primary years during which opioid prescription rates 

increased) and includes measures of opioid prescription and opioid drug arrest rates as well as 

information regarding counties’ demographic, socioeconomic, and policy contexts. I find a 

substantial positive, county-level association between opioid prescription rates and prescription 

opioid drug arrest rates, but evidence with respect to whether this relationship is causal is mixed. 

Surprisingly, this relationship is not modified by the robustness of counties’ criminal justice 

systems or social safety nets. My findings suggest that the local prescription opioid supply is a 

structural characteristic and that structural conditions generated by the medical establishment are 

associated with the types of social problems encountered by the criminal justice system. I argue 

that future research should pay increased analytic attention to how the social problems created by 

one set of policies or institutions land in the laps of others. 

Prescription Opioid Supply as a Feature of Local Social Structure    

Physicians’ increased prescription of opioids has been accompanied by related illegal activities, 

such as buying and selling prescription opioids without authorization, leading me to 

conceptualize local prescription opioid supplies as a social structural characteristic and to 
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hypothesize that increased opioid prescription is associated with increased criminal justice 

system contact. Until the 1980s, physicians were wary of opioids’ addictive properties and 

primarily used them to treat acute and cancer-related pain (Lembke 2016). But in 1995, in light 

of pharmaceutical deregulation (Wailoo 2015), changing medical professional opinion, and poor 

research (Lembke 2016), the Food and Drug Administration (FDA) approved OxyContin, a 

controlled-release formulation of the opioid oxycodone that allowed dosing every twelve hours. 

Purdue Pharma, the creator of OxyContin, and others falsely claimed that opioid pain relievers 

would not cause addiction, that opioids could successfully treat chronic pain, and that no dose of 

opioids is too high (Lembke 2016). These heavily marketed claims in combination with a 

multifaceted pain advocacy movement (partially funded by Purdue) and a distinctly American 

appetite for pain relief (Wailoo 2015) led to a dramatic increase in physicians’ prescription of 

opioid pain relievers.  

 Between 1999 and 2010, sales of opioids across the United States quadrupled (Paulozzi et 

al. 2011). The increase can be observed across medical specialties, including in emergency 

departments. Although the proportion of patients seeking care for pain in emergency departments 

has remained stable over this period (Chang et al. 2014), such patients are increasingly treated 

with opioids, rather than non-opioid medications (Chang et al. 2014; Pletcher et al. 2008). In 

general, primary care physicians prescribe the largest share of opioids dispensed (Levy et al. 

2015; Volkow et al. 2011), but prescription rates are highest among physicians in pain medicine, 

surgery, and physical medicine or rehabilitation (Levy et al. 2015).      

Opioids are addictive, and receipt of an opioid prescription increases an individual’s risk 

of long-term prescription opioid use (Barnett, Olenski, and Jena 2017), of developing an opioid 

use disorder (Edlund et al. 2014), and, as prescribed dosage increases, of opioid overdose (Miller 
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et al. 2015). Indeed, by 2013 and 2014, an annual average of 10.7 million people aged 12 years 

or older, or 4.1% of the United States population aged 12 years or older, reported misusing 

prescription pain relievers within the past year (Lipari and Hughes 2017). Misuse, or nonmedical 

use, of prescription opioids is defined as “the use of prescription-type drugs not prescribed for 

the respondent by a physician or used only for the experience or feeling they cause” (Lipari and 

Hughes 2017).  

Misusing prescription opioids often includes or is enabled by illegal activity, such as 

possessing prescription opioids without a valid prescription, possessing prescription opioids with 

the intent to sell them, or selling prescription opioids without authorization. Among those who 

misused prescription opioids within the past year in 2013 and 2014, a little over 50% obtained 

prescription pain relievers from a friend or relative for free for their most recent nonmedical use 

(Lipari and Hughes 2017). The next most common source was from a doctor (22%), followed by 

buying prescription pain relievers from a friend or relative (11%), and buying from a drug dealer 

or other stranger (5%). While obtaining prescription pain relievers from a friend or relative for 

free is the most common drug source among all nonmedical users, this source becomes less 

common as individuals’ frequency of misuse increases (Jones, Paulozzi, and Mack 2014). For 

example, among those who reported nonmedical use of prescription pain relievers for most days 

of the past year in 2008 through 2011, 27% obtained them via prescription from a doctor, 23% 

bought them from a friend or relative, and 15% bought them from a drug dealer or stranger. 

Meanwhile, among adults with past year medical use of prescription opioids, 21% reported ever 

having shared opioid medications with another person (Kennedy-Hendricks A et al. 2016), and, 

at a large, public, midwestern research university, 26% of undergraduate students prescribed a 

pain medication reported having been approached to divert their medication (McCabe, Teter, and 
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Boyd 2006). When asked how they acquire their inventories of prescription medications, drug 

dealers in South Florida reported, among other sources, visiting multiple pain clinics, purchasing 

medications from indigent patients, and paying for indigent patients’ visits to pain clinics in 

exchange for most of the prescribed medication (Rigg, Kurtz, and Surratt 2012). Evidence of 

these strategies for obtaining prescription opioids in order to then sell them has been found in 

other states as well (Quinones 2015).   

It is this widespread drug diversion (Inciardi et al. 2007) that leads me to conceptualize 

the local prescription opioid supply as a social structural characteristic of an area. Drug diversion 

of prescription opioids as well as the negative consequences of prescription opioid misuse are 

only possible to the extent that opioids are prescribed. It is also this widespread – and illegal – 

drug diversion that leads me to hypothesize that increased opioid prescription rates are associated 

with increased rates of criminal justice system contact.  

Prescription Opioids as an Institutional Link between Medicine and the Criminal Justice 

System   

While data limitations prevent me from making definitive causal claims, the hypothesized, 

positive relationship between opioid prescription rates and criminal justice system contact is 

important to examine both substantively and theoretically, even absent a causal relationship. 

Substantively, in addition to the risks of opioid misuse and overdose noted above, increasing 

opioid prescription rates have been associated with a dramatic increase in drug overdose deaths 

(Case and Deaton 2015; Masters, Tilstra, and Simon 2017), the majority of which involve an 

opioid of some type (Rudd et al. 2016). And criminal justice system contact can have 

consequences across a variety of domains, including employment and health (Pager 2003; 

Wakefield and Uggen 2010), both for the individuals involved and for their social networks and 
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communities (Comfort 2007; Wilson 2012). Therefore, a positive association between opioid 

prescription rates and rates of criminal justice system contact would suggest that these two 

negative exposures tend to be collocated, contributing to the stratification of social environments.    

In the analysis below, I define criminal justice system contact as a prescription opioid-

related drug arrest. While this on its own does not allow me to assert causality, it does ensure that 

prescription opioids were involved in any criminal justice system contact I include, allowing me 

to posit prescription opioids as a theoretical link between the institutions of medicine and the 

criminal justice system. Medical sociologists have long acknowledged that the social problem of 

drug addiction, which usually involves unlawful behavior but is also at least partially 

medicalized, falls under multiple professional jurisdictions (Abbott 1988), resulting in a “hybrid 

criminal-medical designation” (Conrad and Mackie 2011; Conrad and Schneider 1992b:142). 

Under such circumstances, medical treatment occurs at the determination of the state and 

becomes an extension of the state’s social control (Conrad and Schneider 1992b; McKim 2017). 

However, the potential emergence of unlawful behavior from medicine or from the practices of 

medical professionals has received less attention and warrants a separate consideration of how 

social problems or processes created by one institution or profession may have consequences for 

another. For example, King and colleagues have shown that socioeconomic disparities in 

healthcare may contribute to socioeconomic disparities in education. In their study of the social 

patterning of stimulant use during middle and high school, the authors find that adolescents have 

more prescriptions filled for stimulants during the school year than during the summer and that 

this selective stimulant use is more common among more socioeconomically advantaged 

adolescents relative to their less advantaged peers (2014). The authors argue that their “study 
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uncovers a new pathway through which medical interventions may act as a resource for higher 

socioeconomic status families to transmit education advantages to their children.”  

In the case of opioid prescription, higher prescription rates, which result from a 

combination of physicians’ prescribing practices and patient demand, allow for more unlawful 

behavior involving prescription opioids to arise. Such behavior then falls under the jurisdiction 

of the criminal justice system, the contemporary dominant response system of federal and local 

governments (Simon 2007). In this way, prescription opioids, rather than highlighting a point of 

contention over professional jurisdiction, highlight an institutional link between medicine and the 

criminal justice system, whereby social problems created by the former are landing in the lap of 

the latter.  

However, I would not expect this link to be equally strong across the United States. 

Extant sociological research argues that penal and non-penal institutions and social policy are 

functionally connected in the governance of social problems and that the decline in social 

spending in the United States since the 1980s has been complemented by a rise in penal 

spending, institutions, and actors (Beckett and Western 2001; Beck and Goldstein 2018; Simon 

2007). In the context of illegal behavior involving prescription opioids, this theory of governance 

leads me to hypothesize that opioid prescription rates and opioid drug arrest rates are more 

closely linked in counties with more robust criminal justice systems and weaker social safety 

nets and less closely linked in counties with relatively smaller criminal justice systems and more 

robust social safety nets. While the possession of prescription opioids without a valid 

prescription and selling prescription opioids without authorization are illegal across the country, 

I would expect individuals involved in such activities to be more likely to be caught by a social 
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safety net before being arrested in places with more robust social safety nets and criminal justice 

systems with smaller imprints.  

Extant Research on Prescription Opioids and the Criminal Justice System  

Extant research finds a positive, individual-level relationship between prescription opioid misuse 

and criminal justice system involvement among nationally representative samples of adolescents 

(Ford 2008) and adults (Ford and Wright 2017; Winkelman et al. 2018). Additionally, rates of 

self-reported opioid pain reliever use tend to be high among populations with criminal justice 

system contact (Golub, Elliott, and Brownstein 2013; Knighton et al. 2018), and arrest rates tend 

to be high among those with diagnosed opioid dependence (Fisher et al. 2014). While suggestive, 

an individual-level relationship is different from an ecological relationship and does not lend 

itself to a consideration of opioid prescription rates as a structural characteristic.  

 The limited research that has considered an ecological relationship demonstrates a 

relationship between opioid drug safety environments and opioid drug arrest rates. For example, 

state-level prescription drug monitoring programs (PDMPs) lead to reduced oxycodone 

prescription and, in turn, increased rates of heroin drug arrests in counties that previously had 

high oxycodone prescription rates, suggesting a substitution of heroin for prescription opioids 

(Mallatt 2017). However, the impact of reduced oxycodone prescription on prescription opioid 

drug arrests is less clear. In another study, recent state laws that broaden access to Naloxone, a 

medication that can reverse an opioid overdose, were found to increase monthly arrest rates for 

possession and sale of opioids (Doleac and Mukherjee 2018).8 Although interventions to curb 

opioid overdose rates such as PDMPs and Naloxone access laws have been introduced over the 

                                                           
8 Importantly, it is not possible to know from the authors’ data whether this increase in arrests is driven by: increased 

drug misuse and associated illegal behavior given increased perceptions of safety in areas with broader Naloxone 

access; continued illegal behavior among individuals whose lives were saved by Naloxone; increased police focus 

on opioids in environments of increased Naloxone access, or some other mechanism.  
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past several years, opioid prescription rates began increasing long before catching the attention 

of public officials. The ecological relationship between opioid prescription rates and prescription 

opioid drug arrest rates absent such interventions remains unknown.  

In what follows, I first describe county-level trends in opioid prescription and opioid drug 

arrest rates over time and space in the United States from years 2000 through 2014. I then use 

multiple strategies to investigate whether larger supplies of prescription opioids are indeed 

associated with higher opioid drug arrest rates. Finally, I examine whether such an institutional 

link is moderated by counties’ institutional social structures. In particular, I consider the 

harshness of counties’ criminal justice systems, the availability of substance misuse treatment, 

and social organization indicated by the presence of nonprofit organizations. 

Data 

I assembled a county-level dataset from a variety of administrative sources for years 2000 

through 2014. These years capture the vast majority of the recent period during which opioid 

prescription rates rose before they began to fall after 2012 (Guy 2017). As indicated above, I 

conceptualize the prescription opioid supply as a structural characteristic of an area and am 

interested in the ecological relationship between opioid prescription rates and opioid drug arrest 

rates. Counties are an advantageous geographic unit for this analysis for a variety of reasons. 

First, counties include both urban and rural areas. Including the full urban-rural continuum is 

important in the substantive case of contemporary opioid prescription and misuse, as opioid 

mortality rates have increased more in rural than in metro areas (Keyes et al. 2013; Rigg, 

Monnat, and Chavez 2018). Including the full urban-rural continuum also expands the focus of 

studies of the criminal justice system, which have largely considered the system’s reaches within 

cities (Eason, Zucker, and Wildeman 2017). Second, “counties represent social 
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microcosms…providing rich variation in social context” across counties (Moller, Alderson, and 

Nielsen 2009). Indeed, the United States criminal justice system is organized locally and often at 

the county level (Sampson and Laub 1993), including county jails, sheriffs, and district 

attorneys, who play increasingly important roles within the criminal justice system (Pfaff 2017). 

And third, counties are a common unit of measurement for data collection by federal and state 

agencies, which allows me to include a wide variety of measures in my analysis. However, some 

counties include heterogeneous populations and land uses (Messner et al. 1999), and the 

unlawful exchange of prescription opioids is not necessarily confined by counties’ administrative 

boundaries. Nonetheless, for the research question at hand, counties are the best possible starting 

point. Counties are finer grained than states, which encompass greater internal heterogeneity, and 

many of the measures I consider are not available across the urban-rural continuum at smaller 

units of analysis.  

Opioid Prescription  

I obtained numbers of grams of oxycodone and hydrocodone distributed to retail registrants (e.g. 

pharmacies, hospitals) from the Drug Enforcement Agency’s (DEA’s) Automated Reports and 

Consolidated Ordering System (ARCOS). Oxycodone and hydrocodone are the only two opioid 

substances consistently tracked by the DEA since 2000. They are also the most commonly 

prescribed, misused (Kilby 2015), and diverted (Inciardi et al. 2007) prescription opioids. 

ARCOS collects numbers of grams of controlled substances distributed by three-digit zip code 

and quarter. I aggregated the quarters into years and then used the U.S. Department of Housing 

and Urban Development’s five-digit zip code-to-county crosswalk files together with five-digit 

ZCTA population data from the American Community Survey (ACS) to apportion grams of 

oxycodone and hydrocodone from three-digit zip codes to counties for each year. I then 
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converted grams of oxycodone and hydrocodone to their morphine milligram equivalents 

(MME), a scale used for calculating total opioid dosages from multiple medications (Centers for 

Disease Control and Prevention 2017), and added them. Finally, I calculated the annual, county-

level amounts of oxycodone and hydrocodone distributed per capita using population counts 

from the 2000 and 2010 Decennial Censuses and the Census Bureau’s county intercensal 

resident population estimates for the intervening and subsequent years.  

Prescription Opioid Drug Arrests 

Arresting agencies report monthly arrest counts to the Federal Bureau of Investigation’s (FBI’s) 

Uniform Crime Reporting (UCR) Program. The National Archive of Criminal Justice Data 

(NACJD) at the Inter-University Consortium for Political and Social Research assembles these 

counts into annual County-Level Detailed Arrest and Offense Data files. For agencies that 

reported fewer than twelve months of the year, NACJD imputes their missing arrest data.9 I 

exclude counties in years in which they reported three or fewer months of data (N = 6,492 county 

years). I also exclude arrests conducted by state agencies from the arrest counts (about 2% of all 

prescription opioid drug arrests), because it is not possible to accurately apportion them to states’ 

counties (Maltz and Targonski 2002).  

 The UCR Program sorts drug arrests into four categories: marijuana, cocaine/heroin, 

synthetic drugs, and other drugs. Synthetic drugs are defined as “manufactured narcotics which 

can cause true drug addiction” and include oxycodone, hydrocodone, and other prescribed 

opioids.10 These are the drug arrests that I focus on, and I refer to them as (prescription) opioid 

drug arrests. I calculated the annual, county-level number of opioid drug arrests per 1,000 

                                                           
9 For more information on NACJD’s imputation method, which remained constant across my study period, see the 

data documentation (U.S. Department of Justice, Federal Bureau of Investigation 2002).  

 
10The synthetic drug category does not include methamphetamine, which is included in the “other” drug category.  
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residents using the same population denominators described above.11 For comparison, I also 

calculated comparable drug arrest rates for cocaine/heroin, marijuana, and other drugs and 

larceny arrest rates. Since prescription opioids and heroin function similarly in the body and 

heroin is sometimes easier to obtain (Quinones 2015), I would expect the opioid prescription rate 

to also positively relate to the heroin drug arrest rate. But because the UCR Program reports 

cocaine and heroin arrests together, I am not able to examine this possibility.    

Controls 

In the analyses below, I control for county characteristics that previous research suggests would 

relate to both local opioid prescription rates and drug arrest rates. Namely, I include annual, 

county-level measures of: population density, racial composition (% non-Hispanic Asian, % non-

Hispanic black, % Hispanic, and % non-Hispanic other, with % non-Hispanic white as the 

reference group), percent of the population that is foreign born, percent of the population that is 

male and ages 15 through 24 years, education composition (% population older than 25 years 

with less than a high school degree, % population older than 25 years with a college degree or 

more), and percent of the population living in poverty. These measures come from the 2000 and 

2010 Decennial Censuses and the American Community Survey’s five-year estimates for 2012-

2016. I linearly interpolated data for the intervening years. I also control for annual, county-level 

unemployment rates from the Bureau of Labor Statistics and county-level crime rates (homicides 

per 1,000 residents, non-lethal violent crimes per 1,000 residents, non-violent property crimes 

per 1,000 residents) from NACJD’s County-Level Detailed Arrest and Offense Data files 

described above, using offenses rather than arrests. Previous research suggests that the 

unemployment and crime rates may relate to both opioid prescription and opioid drug arrest 

                                                           
11 When I use the population ages 15 to 64 years as the denominator when calculating the opioid drug arrest rate, 

results are the same.   
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rates, but these measures may also be partially endogenous to the relationship between opioid 

prescription and drug arrest rates. When I exclude these measures from the analysis, the results 

do not differ.   

 To account for urbanicity, I use the United States Department of Agriculture Economic 

Research Service’s 2013 Rural-Urban Continuum Codes. Following Moller and colleagues 

(2009), I combine large, medium, and small metropolitan counties into one metro county 

designation and maintain the six nonmetro groupings. Finally, I include year dummy variables to 

account for any time trends, dummy variables indicating Census region (Northeast, Midwest, 

South, West), and a dummy variable that indicates whether a county is in Texas. Adults in Texas 

experience a particularly high cumulative risk of imprisonment (Muller and Wildeman 2016), 

indicative of Texas’ relatively punitive criminal justice system (Beckett and Western 2001) and 

high opioid drug arrest rates (see Figure 2.3). But opioid prescription rates in Texas are low 

relative to the rest of the country (see Figure 2.2). The Texas-specific dummy variable captures 

this seemingly unique social context.12  

Potential Moderators 

My analyses additionally involve three measures of counties’ social structures that may moderate 

the relationship between opioid prescription rates and opioid drug arrest rates. To capture the 

nature of counties’ policing environments, I measure proactive policing as the number of arrests 

per police officer for driving under the influence and disorderly conduct (Sampson and Cohen 

1988), two types of arrests that involve considerable discretion (Stuart 2014). This measure 

captures “the extent to which officers invoke a formal law enforcement response even for minor 

infractions” (Sampson and Cohen 1988:169) and is available for years 2003 through 2014. Arrest 

                                                           
12 Excluding this measure does not alter the weighted results but reduces the magnitude of the relationship between 

opioid prescription and drug arrest rates in the unweighted results.   
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counts come from the NACJD’s County-Level Detailed Arrest and Offense Data files, and police 

officer counts come from the FBI’s Police Employee (LEOKA) Data.    

 To capture the availability of relevant support services, I use the number of substance 

misuse treatment facilities present within a county per 1,000 residents. These data are from The 

National Survey of Substance Abuse Treatment Facilities and are available for 2005 through 

2014 from amfAR’s Opioid & Health Indicators database.  

 And to capture counties’ underlying social organization, I include the number of 

nonprofit organizations per 1,000 residents (Sharkey, Torrats-Espinosa, and Takyar 2017). These 

data were assembled by Rupasingha and colleagues (2006) from the National Center for 

Charitable Statistics for 2005, 2009, and 2014 and exclude organizations with an international 

approach.  

 There are 3,142 counties and county-equivalents within the fifty states and District of 

Columbia. My analysis excludes Alaska (19 counties) due to changing county boundaries and 

Hawaii (5 counties) due to potential differences in social processes on the islands. Because of 

missing arrest data, my analysis also excludes California (58 counties), Florida (67 counties), and 

most of Illinois. Because of how NACJD reports arrest data for New York City, I combine New 

York City’s five counties into one. After eliminating these counties as well as county years with 

missing data (N = 171 county years), my primary analyses rely on 39,035 county years, ranging 

from a maximum of 2,706 counties in 2009 to a minimum of 2,456 counties in 2000. Descriptive 

statistics are in Table 2.1. Most counties in the United States are considered metro counties and 

are in the south.  
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Table 2.1. Descriptive statistics, weighted (N = 39,035 county years) 

  Mean / % SD  Min. Max. 

Oxycodone/hydrocodone MME dispensed per capita (standardized) 0.10 0.96 -1.79 2.25 

Opioid drug arrests per 1,000 residents (standardized) -0.06 0.86 -0.72 2.91 

Cocaine/heroin drug arrests per 1,000 residents (standardized) 0.38 1.05 -0.85 2.62 

Marijuana drug arrests per 1,000 residents (standardized) 0.19 0.91 -1.44 2.29 

Other drug arrests per 1,000 residents (standardized) -0.01 0.91 -0.91 2.73 

Larceny arrests per 1,000 residents (standardized) 0.60 0.95 -1.40 2.18 

Population density (logged) 5.49 1.53 -2.31 10.22 

% Asian 2.27 2.67 0.00 23.78 

% Black 11.11 13.38 0.00 85.92 

% Hispanic 9.25 12.88 0.08 97.54 

% Other 2.46 4.05 0.00 86.69 

% Foreign Born 6.66 6.31 0.00 41.99 

% Males ages 15 to 24 7.32 1.79 1.52 32.52 

% < high school education 10.22 4.34 0.49 34.40 

% College degree or more 16.28 6.78 2.51 54.22 

% Poverty 13.20 5.56 0.00 50.89 

% Unemployed 6.23 2.43 1.10 26.00 

Homicides per 1,000 residents 0.04 0.05 0.00 2.34 

Non-lethal violent crime rate per 1,000 residents 3.20 2.62 0.00 80.04 

Non-violent property crime rate per 1,000 residents 29.99 14.65 0.00 240.51 

Urban-Rural Continuum     

    Metro 76.10    

    Nonmetro, urban population >= 20,000, metro adjacent 7.16    

    Nonmetro, urban population >= 20,000, not metro adjacent 2.53    

    Nonmetro, urban population 2,500-19,999, metro adjacent 7.69    

    Nonmetro, urban population 2,500-19,999, not metro adjacent 4.25    

    Rural or < 2,500 urban population, metro adjacent 1.03    

    Rural or <2,500 urban population, not metro adjacent 1.24    

Region     

    Northeast 19.67    

    Midwest 26.16    

    South 41.61    

    West 12.56    

Texas 8.35    

Proactive policinga  4.04 10.83 0.00 376.71 

Substance misuse treatment centers per 1,000 residentsb 0.06 0.05 0.00 1.04 

Nonprofit organizations per 1,000 residentsc 4.95 2.00 0.00 17.84 

a. Available for years 2003-2014     

b. Available for years 2005-2014     

c. Available for years 2005, 2009, 2014     
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Methods 

After examining descriptive trends in opioid prescription and opioid drug arrest rates over time 

and space, I test my hypothesis that larger supplies of prescription opioids are associated with 

higher opioid drug arrest rates using ordinary least squares (OLS) regression.13 As noted above, I 

am interested in this relationship regardless of whether it is causal, and observational data do not 

allow me to make definitive causal claims. However, I use two strategies to explore whether 

there is evidence that any statistically significant relationship I find may be causal. First, any 

relationship I find could be an artefact of counties with high prescription rates also being 

counties with generally high drug arrest rates. To account for this possibility, I examine whether 

my results hold when I use the percentage of all drug arrests that are opioid drug arrests as the 

outcome. Second, I add county fixed effects to my main OLS model to examine whether my 

results hold when only variation within counties is considered.   

Finally, I test whether the relationship between opioid prescription rates and opioid drug 

arrest rates is moderated by theoretically relevant aspects of counties’ social structures: proactive 

policing, substance misuse treatment availability, and the presence of nonprofit organizations. I 

do this by adding these measures along with interaction terms between each of these measures 

and opioid prescription to my main OLS regression model.   

 For all analyses, the opioid distribution rate and drug arrest rates are trimmed at their 95th 

percentiles to ensure that results are not driven by outliers, and rates are then standardized (mean 

= 0; standard deviation [SD] = 1) to aid interpretability. All standard errors are clustered at the 

state level. Additionally, I weight the data by counties’ average population size across the study 

                                                           
13 OLS regression, rather than a growth curve model, is appropriate, because I am interested in the association 

between opioid prescription and drug arrest rates, not variation across counties in the rate of growth of opioid arrest 

rates.   



 

58 

 

period (2000-2014) trimmed at the 95th percentile to account for varying precision in rates across 

counties given counties’ varying population sizes (Messner et al. 1999).14 This weighting does 

not mean that my results can be interpreted as descriptive at the individual level, but rather that 

larger counties with more reliable estimates contribute more than smaller counties to my county-

level results.      

Results 

Descriptive Trends in Opioid Prescription and Drug Arrest Rates 

Figure 2.1 shows opioid prescription and drug arrest rates from 2000 through 2014.15 While the 

average, county-level opioid distribution rate during this period was about 295 MME (SD = 198 

MME) of oxycodone and hydrocodone per capita, the average opioid distribution rate rose from 

118 MME per capita in 2000 to 427 MME per capita in 2012, before decreasing to 408 MME per 

capita in 2014 (Figure 2.1a). These are large amounts; dosages at or above 50 MME per day are 

considered to increase overdose risk, and 90 MME per day is considered the upper limit of what 

is safe (Centers for Disease Control and Prevention 2017).   

 Meanwhile, contrary to expectations given my hypothesis outlined above, the 

prescription opioid drug arrest rate did not exhibit a similarly dramatic increase over this period 

(Figure 2.1b). With a county-level average of 0.39 (SD = 0.85) opioid drug arrests per 1,000 

people from 2000 through 2014, the opioid drug arrest rate ranged from 0.25 per 1,000 people in 

2000 to 0.45 per 1,000 people in 2014, with small ups and downs in between. 

                                                           
14 Unweighted descriptive statistics are provided in Appendix Table B.1.  

 
15 Because they are descriptive, Figures 2.1, 2.2, and 2.3 use unweighted data.  
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a. Oxycodone and hydrocodone morphine milligram equivalents (MME) 

distributed per capita 

 
 

b. Drug arrests per 1,000 people 

 
 

Figure 2.1. Mean county-level opioid distribution rates and drug arrest rates, 2000-2014 
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a. 2000 

 
b. 2004 

 

c. 2008 

 
 

Figure 2.2. County-level opioid distribution rates across the United States 
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d. 2012 

 
 

Figure 2.2. (Continued)  
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a. 2000 

 
b. 2004 

 
c. 2008 

 
 

Figure 2.3. County-level opioid drug arrest rates across the United States  
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d. 2012 

 
 

Figure 2.3. (Continued)  



 

64 

 

But the maps in Figures 2.2 and 2.3 complicate the average, county-level story told by 

Figure 2.1. For each set of maps, I calculated quintile cut-points in 2000 and then carried those 

cut-points forward to be able to observe changes in prescription and arrest rates over time. In 

2000, the highest rates of opioid distribution were largely in New England, Appalachia, parts of 

the South, and the Pacific Northwest (Figure 2.2a). This geographic patterning is similar to that 

found using pharmacy prescription data to measure opioid distribution (McDonald, Carlson, and 

Izrael 2012), and somewhat similar to the geographic patterning of antidepressant, stimulant, and 

antipsychotic prescription rates, which are highest in Appalachia and the South (King and Essick 

2013). Opioid distribution rates increased dramatically between 2000 and 2004 (Figure 2.2b), 

with high rates spreading throughout most of the country. By 2012 (Figure 2.2d), only parts of 

Texas, South Dakota, and Nebraska had opioid distribution rates lower than the top quintile in 

2000.  

Figure 2.3 exhibits a similar general pattern to Figure 2.1b in that opioid drug arrest rates 

did not rise as dramatically as opioid prescription rates. However, Figure 2.3 also reveals that 

there are certain areas in which opioid drug arrest rates did rise, including New England, 

Michigan, Appalachia, western Tennessee, and Georgia. Comparing Figures 2.2 and 2.3, some 

areas, like the Pacific Northwest, had both relatively high opioid distribution rates and opioid 

drug arrest rates in 2000, while other areas, like parts of Michigan, New England, and 

Appalachia, had relatively high opioid distribution rates and low opioid drug arrest rates in 2000 

but higher opioid drug arrest rates by 2012.  
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Table 2.2. Coefficients and 95% confidence intervals for the standardized opioid drug 

arrest rate following ordinary least squares regression, weighted (N = 39,035 county years) 

  Model 1 Model 2 Model 3 Model 4 

Oxycodone/hydrocodone MME dispensed per capita 

(standardized) 0.29*** 0.24*** 0.26*** 0.21** 

 0.18,0.39 0.14,0.34 0.16,0.37 0.05,0.36 

Population density (logged) 
 

-0.05 -0.05 -0.05 

 
 

-0.13,0.03 -0.13,0.03 -0.13,0.03 

% Asian 
 

0.02 0.02 0.02 

 
 

-0.02,0.05 -0.02,0.05 -0.02,0.05 

% Black 
 

-0.01* -0.01* -0.01* 

 
 

-0.02,-0.00 -0.02,-0.00 -0.02,-0.00 

   Oxycodone/hydrocodone x % Black 
  

0.00 
 

 
  

-0.01,0.00 
 

% Hispanic 
 

-0.01 -0.01 -0.01 

 
 

-0.02,0.00 -0.02,0.00 -0.02,0.00 

% Other 
 

0.01 0.01 0.01 

 
 

-0.01,0.04 -0.01,0.04 -0.01,0.04 

% Foreign Born 
 

0.01 0.01 0.01 

 
 

-0.01,0.03 -0.01,0.03 -0.01,0.03 

% Males ages 15 to 24 
 

-0.02 -0.02 -0.02 

 
 

-0.05,0.01 -0.05,0.01 -0.05,0.01 

% < high school education 
 

0.01 0.01 0.01 

 
 

-0.02,0.04 -0.02,0.04 -0.02,0.04 

% college degree or more 
 

-0.02** -0.02** -0.02** 

 
 

-0.03,-0.01 -0.03,-0.01 -0.03,-0.01 

% poverty 
 

0.00 0.00 0.00 

 
 

-0.02,0.03 -0.02,0.03 -0.02,0.03 

   Oxycodone/hydrocodone x % poverty 
   

0.00 

 
   

-0.01,0.01 

% unemployed 
 

-0.03 -0.03 -0.03 

 
 

-0.07,0.01 -0.07,0.01 -0.07,0.01 

Homicides per 1000 residents 
 

0.86 0.90 0.84 

 
 

-0.28,2.01 -0.23,2.03 -0.28,1.97 

Non-lethal violent crime rate per 1000 residents 
 

0.00 0.00 0.00 

 
 

-0.04,0.05 -0.04,0.05 -0.04,0.05 

Non-violent property crime rate per 1000 residents 
 

0.01 0.01 0.01 

 
 

-0.00,0.01 -0.00,0.01 -0.00,0.01 

Urban-Rural Continuum 
    

    Urban pop >= 20,000, metro adjacent 
 

-0.05 -0.05 -0.05 

 
 

-0.15,0.06 -0.15,0.06 -0.15,0.06 

    Urban pop >= 20,000 not metro adjacent 
 

0.17 0.17 0.17 

 
 

-0.05,0.40 -0.05,0.39 -0.05,0.39 

    Urban pop 2,500-19,999, metro adjacent 
 

0.03 0.03 0.03 

 
 

-0.16,0.21 -0.15,0.21 -0.15,0.20 
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Table 2.2. (Continued) 

    Urban pop 2,500-19,999, not metro adjacent 
 

0.02 0.02 0.02 

 
 

-0.19,0.24 -0.20,0.23 -0.20,0.23 

    Rural or < 2,500 urban pop, metro adjacent 
 

-0.16 -0.16 -0.16 

 
 

-0.37,0.06 -0.37,0.05 -0.37,0.05 

    Rural or <2,500 urban pop, not metro adjacent 
 

-0.24 -0.24 -0.25 

 
 

-0.50,0.02 -0.50,0.01 -0.50,0.01 

Region 
    

    Midwest 0.17 0.04 0.04 0.04 

 -0.08,0.43 -0.22,0.30 -0.22,0.30 -0.23,0.30 

    South 0.34* 0.28* 0.27* 0.27* 

 0.08,0.61 0.02,0.53 0.02,0.53 0.01,0.53 

    West 0.48* 0.31 0.30 0.3 

 0.09,0.88 -0.11,0.72 -0.12,0.71 -0.11,0.71 

Texas 0.56*** 0.52** 0.52** 0.52** 

 0.28,0.85 0.14,0.90 0.15,0.90 0.15,0.90 

Intercept -0.30*** 0.25 0.27 0.23 

 -0.45,-0.15 -0.42,0.92 -0.41,0.95 -0.46,0.92 

R2 0.13 0.18 0.18 0.18 

* p < 0.05; ** p < 0.01; *** p < 0.001     
 

Assessing the Relationship between Opioid Prescription and Drug Arrest Rates 

I now turn from examining trends in prescription opioid and drug arrest rates to examining 

whether higher levels of opioid prescription rates are associated with higher levels of opioid drug 

arrest rates. Table 2.2 examines this relationship using OLS regression. Model 1 reveals that a 1 

standard deviation increase in the opioid prescription rate is associated with almost a third of a 

standard deviation increase in the opioid drug arrest rate, only controlling for year, region, and 

whether counties are in Texas. This result is robust to adding the rest of the control variables 

described above and only decreases in magnitude by about 20% (Table 2.2, Model 2). As noted, 

a one standard deviation increase in the opioid prescription rate is equivalent to about 198 MME 

of oxycodone and hydrocodone dispensed per capita. And a third of a standard deviation in the 

opioid drug arrest rate is about 0.28 opioid drug arrests per 1,000 people, or about 28 opioid drug 

arrests per 100,000 people.  
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These results are robust to alternate modeling strategies, such as negative binomial 

regression with the number of opioid drug arrests as the outcome and a population offset (results 

available upon request), and to alternate measures of the opioid prescription rate, namely the 

number of opioid prescriptions filled per 1,000 residents and the percent of all Medicare, Part D 

claims that were for opioids (Appendix Table B.3). Given their age, Medicare beneficiaries are 

unlikely to be arrested (Sampson and Laub 2003). Therefore, the statistically significant, county-

level relationship between the percent of all Medicare, Part D claims that were for opioids and 

the opioid drug arrest rate (Appendix Table B.3, Model 2) suggests that individuals were arrested 

other than those who were prescribed the opioids through Medicare, Part D, supporting my 

theoretical conceptualization of opioid prescription rates as a feature of local social structure.  

The results in Table 2.2, Model 2 are also robust to a host of additional, county-level 

control measures, including: percent of the population with health insurance, percent of the 

population enrolled in Medicaid, whether the county is designated a health professional shortage 

area, percent of the population ages 12 or older reporting non-medical use of pain relievers in the 

past year, percent of the population that was employed in manufacturing in 1980, percent of the 

population that was employed in mining in 1970, change in union membership between 1970 

and 2000, and whether the county is in Appalachia, among others (results available upon 

request).  

Might this substantial and robust relationship between county-level prescription opioid 

and drug arrest rates be causal? As noted above, it is possible that the relationship between 

opioid prescription rates and opioid drug arrest rates is an artefact of counties with high 

prescription rates also having generally high drug arrest rates and is not specific to prescription 

opioids. But the first model in Table 2.3 suggests that this is not the case. The model is the same 
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as Table 2.2, Model 2 except for the outcome measure, which, here in Table 2.3, is the percent of 

all drug arrests that are opioid drug arrests. I find that a one standard deviation increase in the 

prescription opioid distribution rate is associated with a 2-percentage point increase in the 

percent of all drug arrests that are opioid drug arrests. This increase is large, as the county-level 

average percent of all drug arrests that are opioid drug arrests is about 7% across the study 

period, ranging from about 4% in 2000 to about 8% in 2014.   

The second model in Table 2.3 is also the same as Table 2.2, Model 2 but adds county 

fixed effects (causing the time-invariant dummy variables indicating urbanicity, region, and 

whether a county is in Texas to drop out of the model). In this fixed effects model, when only 

within-county variation is considered, the association between county-level prescription opioid 

and drug arrest rates substantially decreases in magnitude and is no longer statistically 

significant. Although 45% of the variation in both the opioid prescription rate and the opioid 

drug arrest rate is attributable to changing rates within counties over time, the second model in 

Table 2.3 reveals that the association between opioid prescription and drug arrest rates arises 

from variation between counties, not within. Overall, Table 2.2, Models 1 and 2 and Table 2.3 

show that there is a substantial and robust association between county-level opioid prescription 

and drug arrest rates, but evidence regarding whether this relationship is causal is mixed.  
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Table 2.3. Coefficients and 95% confidence intervals for the percentage of all drug arrests 

that are opioid drug arrests and the standardized opioid drug arrest rate following 

ordinary least squares regression, weighted 

  
% All Drug Arrests 

That Are Opioid Drug 

Arrests 

Standardized Opioid 

Drug Arrest Rate 

Oxycodone/hydrocodone MME dispensed per capita 

(standardized) 0.02*** 0.05 

 0.01,0.03 -0.04,0.15 

Population density (logged) 0.00 -0.47 

 -0.01,0.01 -1.26,0.32 

% Asian 0.00 -0.05* 

 -0.00,0.01 -0.10,-0.01 

% Black -0.00*** 0.00 

 -0.00,-0.00 -0.03,0.02 

% Hispanic 0.00 -0.04 

 -0.00,0.00 -0.09,0.01 

% Other 0.00 -0.14 

 -0.00,0.00 -0.39,0.11 

% Foreign Born 0.00 0.10** 

 -0.00,0.00 0.04,0.16 

% Males ages 15 to 24 0.00 0.03 

 -0.01,0.00 -0.03,0.09 

% < high school education 0.00 -0.07 

 -0.00,0.00 -0.16,0.02 

% college degree or more -0.00* 0.02 

 -0.00,-0.00 -0.04,0.09 

% poverty 0.00 0.02 

 -0.00,0.00 -0.03,0.06 

% unemployed 0.00 -0.02 

 -0.01,0.00 -0.04,0.01 

Homicides per 1000 residents 0.07 0.26 

 -0.01,0.15 -0.21,0.73 

Non-lethal violent crime rate per 1000 residents 0.00 -0.01 

 -0.00,0.00 -0.03,0.01 

Non-violent property crime rate per 1000 residents 0.00 0.00 

 -0.00,0.00 -0.01,0.01 

Urban-Rural Continuum 
 

 

    Urban pop >= 20,000, metro adjacent -0.01  

 -0.02,0.01  

    Urban pop >= 20,000 not metro adjacent 0.02  

 -0.00,0.04  

    Urban pop 2,500-19,999, metro adjacent 0.01  
 

 
-0.01,0.03 
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Table 2.3. (Continued) 

    Urban pop 2,500-19,999, not metro adjacent 0.01  

 -0.01,0.03  

    Rural or < 2,500 urban pop, metro adjacent 0.01  

 -0.02,0.04  

    Rural or <2,500 urban pop, not metro adjacent 0.01  

 -0.02,0.04  

Region 
 

 

    Midwest 0.00  

 -0.02,0.03  

    South 0.03*  

 0.00,0.06  

    West 0.04  

 -0.01,0.09  

Texas 0.05**  

 0.02,0.09  

Intercept 0.08* 2.64 

 0.01,0.15 -0.51,5.78 

County fixed effects No Yes 

Na 37917 39035 

R2 0.17 0.01 

Note: Standard errors clustered at the state level. All models also control for year indicator variables with 

2000 as the reference category.  

a. The model of the percentage of all drug arrests that are opioid drug arrests excludes county years in which 

zero drug arrests of any type occurred.  

* p < 0.05; ** p < 0.01; *** p < 0.001  
 

 

Control Variable Results 

Returning to Table 2.2, Model 2, it is surprising that the relationship between the sizes of 

counties’ black populations and opioid drug arrest rates is negative, given that areas with greater 

percentages of blacks tend to spend more money on policing per capita (Vargas and McHarris 

2017). But when Table 2.2, Model 2 is stratified by region, the results reveal that this 

relationship is region-specific and only occurs in the Midwest and South (results available upon 

request). Meanwhile, given prior findings regarding the concentration of criminal justice 

consequences within areas of lower socioeconomic status and larger black populations (Goffman 

2014; Simes 2018) as well as the over-representation of blacks among drug-related arrestees 
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(Beckett, Nyrop, and Pfingst 2006), it is possible that counties with larger black and poor 

populations experience a stronger association between opioid prescription and opioid drug arrest 

rates relative to counties with smaller black and poor populations. But Table 2.2, Models 3 and 4 

show that this is not the case. Interaction terms between opioid distribution and the percent of the 

population that is black (Model 3) and between opioid distribution and the percent of the 

population that is living in poverty (Model 4) are close to zero and not statistically significant. 

Appendix Table B.5 confirms that the findings in Table 2.2, Models 2 through 4 are not artefacts 

of the data, as, as expected, there is a positive relationship between the percent of a county’s 

population that is black and the cocaine/heroin drug arrest rate. 

Table 2.4. Coefficients and 95% confidence intervals for the standardized opioid drug 

arrest rate following ordinary least squares regression, weighted 

  Model 1 Model 2 Model 3 

Oxycodone/hydrocodone MME dispensed per capita (standardized) 0.28*** 0.25*** 0.30*** 

 0.17,0.38 0.14,0.37 0.13,0.47 

Proactive policinga 0.02 
  

 -0.00,0.04 
  

Oxycodone/hydrocodone x Proactive policing -0.01 
  

 -0.02,0.00 
  

Substance misuse treatment centers per 1,000 residentsb 
 

-0.04 
 

 
 

-1.00,0.93 
 

Oxycodone/hydrocodone x Substance misuse treatment centers 
 

0.04 
 

 
 

-0.91,0.99 
 

Nonprofit organizations per 1,000 residentsc 
  

-0.02 

 
  

-0.04,0.01 

Oxycodone/hydrocodone x Nonprofit organizations 
  

-0.01 

 
  

-0.04,0.02 

N 31513 26345 8008 

R2 0.19 0.19 0.18 

Note: Standard errors clustered at the state level. Models also control for: year indicator variables, population 

density, % Asian, % Black, % Hispanic, % other, % foreign born, % males ages 15 to 24, % < high school 

education, % college degree or more, % poverty, % unemployed, homicides per 1,000 residents, non-lethal violent 

crime rate, non-violent property crime rate, urban-rural continuum code, region, and whether the county is located 

in Texas.  
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Table 2.4. (Continued) 

* p < 0.05; ** p < 0.01; *** p < 0.001 

a. Available for years 2003-2014    
b. Available for years 2005-2014    
c. Available for years 2005, 2009, 2014 

     
Does the Relationship between Opioid Prescription and Drug Arrest Rates Vary Across 

Counties? 

I test the hypothesis that opioid prescription rates and opioid drug arrest rates are more closely 

linked in counties with more robust criminal justice systems and weaker social safety nets and 

less closely linked in counties with relatively smaller criminal justice systems and more robust 

social safety nets with three representative measures that are particularly relevant to the analysis 

at hand: proactive policing as an indicator of the harshness of counties’ criminal justice systems, 

the availability of substance misuse treatment as an indicator of counties’ drug-related social 

safety nets, and the presence of nonprofit organizations as a broader indicator of social 

organization. The results in Table 2.4 show that none of these measures moderates the 

relationship between opioid prescription rates and opioid drug arrest rates. The magnitudes of 

both their main effects and the interaction terms are close to zero and are not statistically 

significant. The confidence intervals surrounding the main effects as well as the interaction terms 

associated with my measures of proactive policing and the presence of nonprofit organizations 

are close to zero, suggesting that these relationships are likely null. The confidence intervals 

surrounding the main effect and the interaction term associated with my measure of the 

availability of substance misuse treatment, however, are large, suggesting that these coefficients 

are not precisely estimated.  

I similarly tested for interaction effects using a variety of other measures as alternate 

proxies for local criminal justice system and social infrastructure environments, all of which 

yielded similarly null results. These measures included, among others: state-level incarceration 
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rates, state spending on police as a percent of the total state budget, state welfare spending, state 

education spending, state Medicaid expansion, whether voters in the state voted majority 

Republican in the 2012 presidential election, county-level voter turnout rates in the 2004, 2008, 

and 2012 presidential elections, and county-level Decennial Census response rates. The main 

effects and interaction terms in Table 2.4 are similar with respect to both magnitude and 

statistical significance in unweighted models (Appendix Table B.6). Similarly, the coefficients 

on the amount of prescription opioids dispensed in Tables 2.2 and 2.3 are similar in unweighted 

models (Appendix Tables B.2 and B.4).   

Discussion  

Despite increasing opioid prescription rates since 2000 and a hypothesized association between 

opioid prescription rates and prescription opioid drug arrest rates, county-level arrest rates did 

not exhibit a similar increase. Yet, multiple modeling strategies support a positive and robust 

county-level association between opioid prescription rates and prescription opioid drug arrest 

rates. Evidence regarding whether this association is causal is mixed, as higher opioid 

prescription rates are associated with higher percentages of drug arrests that are opioid-related, 

but the association is not robust to county fixed effects.  

Regardless of whether the association is causal, these findings support a theoretical 

consideration of the local prescription opioid supply as a structural characteristic and reveal that 

counties with larger prescription opioid supplies also tend to have higher prescription opioid 

arrest rates. While prescription opioids can lead to the development of opioid use disorders 

(Edlund et al. 2014) and overdose (Miller et al. 2015), arrest can lead not only to additional 

criminal justice system consequences, but also to system avoidance (Brayne 2014) and 

discrimination when seeking employment (Uggen et al. 2014). All of these potential 
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consequences of prescription opioids and arrest have implications not only for the individuals 

involved but also for their families and social networks. Their collocation within counties, 

therefore, contributes to the stratification of social environments across the United States.  

My findings also support a theoretical connection between structural conditions generated 

by the medical establishment and criminal justice system contact. Prior research has highlighted 

the spillover effects of criminal justice trends for broader populations’ access to healthcare 

(Lara-Millán 2014; Schnittker et al. 2015). The current analysis illustrates the healthcare 

system’s spillover effects on the criminal justice system and the types of social problems it 

encounters. 

 This relationship does not appear to be modified by counties’ demographic or social 

structural characteristics, including the robustness of their criminal justice systems or social 

safety nets. Although initially surprising, the lack of such stratifying processes at the point of 

arrest makes sense in light of the argument that crime is the dominant social problem toward 

which United States federal and local governments have been oriented in recent decades (Simon 

2007). While ambulances respond to calls of physical distress, public health providers who might 

link individuals with social work or addiction services are generally not first responders and are 

not available 24 hours a day, seven days a week. Police officers, in contrast, respond to myriad 

situations, including drug overdoses. And when illegal activity, such as the unlawful possession 

or sale of prescription opioids, is present, they do not have many tools beyond their ability to 

decide whether to arrest. Despite recent efforts among some police chiefs to set up diversion 

programs for opioid drug users as alternatives to arrest and criminal sanctions (Trickey 2018), in 

some counties, jails are the only places where people are able to receive substance misuse 

treatment (Balonick, Charlier, and Woods 2018). 
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 My analysis has several limitations. First, arrests in the UCR Program data are 

categorized according to their most serious charge. By limiting my measure of criminal justice 

system contact to opioid drug arrests, I ensure that the arrests I capture were indeed related to 

prescription opioids. But I exclude arrests in which prescription opioids may have been involved 

or the underlying instigator, but a more serious charge was recorded. My results are, therefore, a 

conservative estimate of the link between opioid prescription and criminal justice system contact. 

I chose to use the UCR Program arrest data instead of data from the National Incident-Based 

Reporting System (NIBRS), which includes multiple charges per arrest, because of the UCR 

Program’s greater temporal and geographic scope. Future research could utilize the more 

detailed information found in NIBRS to expand the scope and understanding of arrests involving 

prescription opioids. Second, while information regarding what fraction of the total prescription 

opioid supply is comprised of oxycodone and hydrocodone is difficult to obtain, it is possible 

that this fraction varies across the country, which would distort my results. Third, I am not able 

to observe pre- or post-arrest diversion or other post-arrest processes, such as charging, bail, or 

sentencing decisions. While I did not find that the relationship between opioid prescription and 

opioid drug arrest rates is moderated by the local criminal justice system or social infrastructure, 

it is possible that such stratifying processes occur at other points along the criminal justice 

continuum. Fourth, despite my thorough set of control variables and use of fixed effects, I cannot 

definitively identify whether opioid prescription rates have a causal effect on prescription opioid 

drug arrest rates, given the observational nature of my data. And finally, my analysis is 

intentionally ecological and, therefore, does not seek to identify individual-level relationships 

between healthcare experiences and criminal justice system involvement. Future research could 



 

76 

 

use both quantitative and qualitative data to investigate such relationships as well as their 

racialized nature.   

 Nonetheless, my results have implications for addressing the opioid epidemic. High 

opioid prescription rates and an accompanying illegal market is not the first social problem with 

distal origins to confront the police. As Herbert and colleagues write, the police confront social 

marginality, including poverty, mental illness, and homelessness, every day, and they “simply do 

not possess the capacity to alter the underlying [structural] determinants” (2018). Herbert and 

colleagues, therefore, advocate for an officer-led harm reduction model of policing in which 

“officers use their discretion to channel troubled people who do not pose a public safety threat 

out of the criminal justice system and toward harm-reduction-oriented services.” In the context 

of the opioid epidemic, such an approach would rightly turn attention from preventing 

nonmedical opioid use and exchange and toward “preventing and treating opioid addiction in 

both medical and nonmedical users” (Kolodny et al. 2015). Successfully creating and sustaining 

such public health efforts, particularly in concert with police but outside of the criminal justice 

system, will require local understandings of police practices and their horizontal and vertical 

organizational environments (Seim 2017; Stuart 2015) as well as consistent political support and 

funding (Herbert et al. 2018). More robust public health systems for the prevention and treatment 

of opioid addiction should take care to avoid, however, becoming a medicalized system of social 

control and should not supplant efforts to address contextual causes of opioid prescription and 

addiction (Conrad 2007; McKim 2017).  

 More broadly, future research should pay increased analytic attention to how the social 

problems created by one set of policies or institutions land in the laps of others. Doing so would 
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highlight how social patterns travel across institutions (King et al. 2014) or organizational fields 

as well as potential mismatches between the origins of and solutions to perceived problems.  
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3 

 

How Judges, Prosecutors, and Public Defenders Address   

Criminal Defendants’ Social Adversity at Bail 

 

with Matthew Clair 

 

Introduction 

The poor, racial/ethnic minorities, and individuals with untreated drug addiction or mental illness 

are disproportionately represented among the defendants who arrive in state-level criminal courts 

across the United States every day (Mumola and Karberg 2006; Travis, Western, and Redburn 

2014; Wakefield and Uggen 2010; Wilper et al. 2009). A growing field of sociological research 

considers how the police and various criminal justice institutions that are activated following 

conviction, such as prisons, address these and other forms of social adversity (e.g. Schept 2015; 

Stuart 2014). Between arrest and conviction are the criminal courts.  

 Do judges, prosecutors, and defense attorneys work to address defendants’ social 

adversity? And if so, how? Answering these questions expands empirical research on the 

criminal courts, which tends to focus on explaining variation, or lack thereof, in defendants’ 

outcomes across courtrooms and jurisdictions (e.g. Eisenstein and Jacob 1977; Hester 2017; 

Ulmer and Kramer 1996) or on how court officials’ implicit or explicit biases contribute to 

racial, gender, and age disparities in court outcomes (e.g. Harris 2009; Steffensmeier, Ulmer, and 

Kramer 1998; Van Cleve 2017). In contrast, we examine whether and how court officials 

actively engage with defendants’ social adversity prior to adjudication. Our focus reveals how 

the criminal courts exert social control prior to adjudication as well as court officials’ varied 

motivations underlying their sometimes-similar decisions. The social control that court officials 

exert prior to adjudication is not always a result of punitive intentions.  
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We concentrate our examination on bail hearings, a substantively important stage of 

decision-making within the court process, as bail hearings determine whether defendants will 

spend the length of the court process until their adjudications in the community without 

restrictions, on probation, or in jail. Across the United States, about 75% of individuals held in 

local jails (or about 20% of the total incarcerated population) have not been convicted of a crime 

(Wagner and Sawyer 2018). And in most states, court officials can impose conditions of pretrial 

release in addition to or instead of a monetary bail with few guidelines regarding when and how 

to do so. The wide-ranging discretion that court officials have at bail hearings also renders bail a 

theoretically strategic stage of the court process for closely examining whether and how court 

officials address defendants’ social adversity.   

Drawing on semi-structured, in-depth interviews with more than 100 state-level judges, 

prosecutors, and public defenders in a Northeast state, we find that defendants’ social adversity is 

central to the daily work of the court officials in our sample. At bail hearings, many of the court 

officials we interviewed recount imposing or requesting pretrial conditions that attempt to 

address aspects of defendants’ social adversity that court officials perceive as underlying 

defendants’ criminal court involvement. Most court officials do so in service of goals associated 

with their professional roles, but a small group of judges does so as an end goal unto itself. 

Regardless of court officials’ stated goals, pretrial conditions impose social control on 

defendants prior to their cases having been adjudicated. However, some defense attorneys and 

judges believe that attempting to address defendants’ social adversity at bail is not in line with 

their professional goals and is even inappropriate. Court officials’ discussions of their bail 

decisions reveal their understandings of criminal court involvement as stemming from 
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defendants’ complex social adversities, and court officials express frustration with their limited 

abilities to meaningfully address these adversities.  

Although our findings reveal mechanisms through which court officials exert social 

control absent incarceration or even conviction (Kohler-Hausmann 2018; Phelps 2017; Piven and 

Cloward 1993), the implications of our findings for socioeconomic and racial/ethnic inequality 

are ambiguous. Pretrial conditions that attempt to address aspects of defendants’ social adversity 

are likely disproportionately experienced by the poor and racial/ethnic minorities (Beckett, 

Nyrop, and Pfingst 2006; Wakefield and Uggen 2010; Weaver, Papachristos, and Zanger-Tishler 

2019). But whether such conditions reproduce, exacerbate, or alleviate socioeconomic and 

racial/ethnic disparities depends on whether such conditions achieve their stated aims.  

Social Adversity in the Criminal Courts  

From arrest to pretrial detention and incarceration, rates of criminal justice system contact in the 

United States are higher among the poor and racial and ethnic minorities than among the 

nonpoor and whites, respectively (Brame et al. 2014; Spohn 2009; Travis et al. 2014; Wakefield 

and Uggen 2010). These disparities hold at the neighborhood level, as neighborhoods with 

concentrated economic disadvantage and larger black populations experience greater levels of 

police surveillance and control (Stuart, Armenta, and Osborne 2015) and increased rates of 

incarceration (Sampson and Loeffler 2010; Simes 2018). While these disparities are not new 

(Travis et al. 2014), sociologists have argued that increasing incarceration rates since the 1970s 

are indicative of the retrenchment of the welfare state and the contemporary governance of social 

marginality through the criminal justice system (Beckett and Western 2001; Beck and Goldstein 

2018; Stuart et al. 2015; Wacquant 2008). Indeed, populations with recent criminal justice 
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system involvement have high rates of untreated mental illness and drug and alcohol addiction 

(Mumola and Karberg 2006; Western 2018; Wilper et al. 2009). 

 In this context of the carceral state (Beckett 2018), a growing body of sociological 

research assesses social service provision within the criminal justice system. This research 

focuses on policing and programs that follow criminal conviction and generally finds that social 

service provision within the criminal justice system tends to focus on select behaviors or 

perceived ailments, failing to address the multiple and multilayered determinants of crime 

(Hannah-Moffat 2005; Schept 2015).16 In the context of policing, police officers in Los Angeles’ 

Skid Row, for example, selectively enforce municipal bans in efforts to incentivize individuals 

without homes to utilize homeless shelters and other social services (Stuart 2014). In the context 

of state corrections departments, Michelle Phelps documents a decline in academic programs 

within prisons across the United States after 1990 and a simultaneous increase in programs 

related to community reentry (2011). She argues that “academic programs strive to give inmates 

the tools they need to overcome histories of social disadvantage,” but reentry programs focus on 

inmates’ internal management and advancement through techniques such as anger management 

and job training that are consistent with “the neo-liberal emphasis on personal responsibility in 

contemporary politics” (Phelps 2011:61). Similarly, in her ethnography of young men released 

from a juvenile reform school, Jamie Fader finds that the school teaches reform through 

cognitive techniques (2013; see also Miller 2014). Back in their home neighborhoods, most of 

the men Fader follows struggle to implement what they learned, given the structural difficulties 

of obtaining legal employment that pays a living wage. Finally, in light of the fact that criminal 

                                                           
16 We focus on social service provision within the criminal justice system in relation to state-level criminal courts 

that process the vast majority of criminal defendants. Specialty courts, such as drug or mental health courts, are 

explicitly designed to address aspects of defendants’ social adversity. A growing literature documents their impact 

(e.g. Lilley 2017) and limitations (e.g. Tiger 2013).  
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justice institutions are the largest referral source for drug addiction rehabilitation centers, Allison 

McKim studies the experiences of women at one such center that functions as an alternative to 

incarceration (2017). She finds that the women are taught self-reliance rather than to seek social 

support and societal membership, reproducing class marginalization.  

 In this way, social service provision within the criminal justice system attempts to 

address select aspects of participants’ social adversity. But individuals with criminal justice 

system contact often experience multiple and intersecting forms of adversity. For example, while 

unemployment or drug addiction are found across socioeconomic and racial/ethnic groups, they 

disproportionately lead to criminal court involvement among the poor and racial/ethnic 

minorities, given differential access to job opportunities, healthcare, and resources more broadly 

(Beckett et al. 2006; Western 2018; Wilson 1997). Thus, social services within the criminal 

justice system such as those described above have limited impact among individuals who face 

greater structural disadvantage (Reskin 2012). 

 The research outlined thus far considers how the criminal justice system addresses social 

adversity prior to arrest or after defendants have been convicted and sentenced. Between arrest 

and conviction, judges, prosecutors, and defense attorneys process defendants’ cases. Do court 

officials also address defendants’ social adversity in this era of the carceral state, and, if so, how? 

Answering this question is key to understanding how the criminal courts exert social control 

prior to defendants’ cases having been adjudicated. 

Extant research within the criminal courts has begun to examine related questions 

regarding how court officials understand defendants’ social adversity and whether and how 

defendants’ social adversity impacts court officials’ decision making. Nicole Gonzalez Van 

Cleve finds that, in Cook County, Illinois, prosecutors and defense attorneys justify the 
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disproportionate presence of minorities among the criminal defendant population through logics 

of colorblind racism and, in turn, treat defendants poorly (2017). Attorneys further associate 

“welfare stigma,” or stereotypes that poor people are lazy and overly dependent on public aid, 

with criminal defendants. Attorneys, therefore, do not believe their criminal cases are deserving 

of due process rights and instead dispose of them as quickly as possible (Lara-Millán and Van 

Cleve 2017). Meanwhile, Issa Kohler-Hausmann focuses on the adjudication of misdemeanor 

charges and argues that high-volume misdemeanor courts in New York City primarily serve a 

social control function when adjudicating cases (2018). Rather than exercising social control 

through conviction or incarceration, court officials use various other techniques to manage and 

track the large numbers of people who have been arrested for low-level crimes. One such 

technique is to assign defendants to various community programs as part of their case 

adjudications “as a way to both do something with the case and the defendant while also 

addressing underlying criminogenic issues” (2018:243). But Kohler-Hausmann argues that the 

content of the programs matters less to court officials, or at least to the functioning of the system, 

than do the obligations such programs create for defendants to perform good behavior by 

showing up regularly and on time (2018:244). Finally, Jeffrey Ulmer along with other 

researchers has used qualitative interviews with court officials to uncover the social processes 

that help explain aggregate associations between social group membership, such as race or 

ethnicity, and worse court outcomes (Bridges, Crutchfeld, and Simpson 1987; Clair and Winter 

2016; Kramer and Steffensmeir 1993; Ulmer 1997). Building on this research, we focus less on 

how various biases, whether implicit or explicit, and stratifying processes are embedded within 

the court process and more on whether and how court officials report actively addressing 

defendants’ social adversity prior to their cases’ adjudications. Doing so reveals how social 
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control can be exerted prior to adjudication as well as court officials’ varied intentions 

underlying their sometimes-similar decisions.  

The Case of Bail   

The case of bail provides a substantively important and theoretically strategic stage of decision-

making within the court process for closely examining whether and how court officials address 

defendants’ social adversity. Bail hearings determine whether defendants will spend the length of 

the court process until their adjudication, which can be multiple years, in the community without 

restrictions, on probation, or in jail. Among the 75 largest counties in the United States, the share 

of state defendants released pretrial on nonfinancial release declined from about 40% in 1990 to 

about 27% in 2009, and the mean amount of bail set nearly doubled (Hood and Schneider 2019). 

By 2018, about 75% of individuals held in local jails – 465,000 people, or about 20% of the 2.3 

million people housed in a correctional facility – were not convicted of a crime (Wagner and 

Sawyer 2018). While legal factors, such as offense seriousness, criminal history, and whether the 

individual was on probation at the time of arrest, are the strongest predictors of whether someone 

is detained or released pretrial (Cohen and Reaves 2007; Demuth 2003; Spohn 2009), extra-legal 

factors matter as well. After accounting for legal factors, unemployed, male, black, and Hispanic 

defendants tend to be treated more harshly than employed, female, and white defendants, 

respectively, with respect to decisions to deny bail, to set bail as opposed to allowing defendants 

to be released on personal recognizance, and bail amounts (Demuth 2003; Demuth and 

Steffensmeier 2004; Kutateladze et al. 2014; Schlesinger 2005; Spohn 2009). Beyond individual-

level factors, counties vary considerably in their bail practices, and this variation is not explained 

by case composition (Hood and Schneider 2019).  
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 Pretrial detention has significant consequences for defendants both within and outside of 

the court process. Pretrial detention increases defendants’ probability of conviction, primarily 

through an increase in guilty pleas (Dobbie, Goldin, and Yang 2018; Gupta, Hansman, and 

Frenchman 2016; Stevenson 2018), and is also associated with increased likelihood of 

incarceration (Williams 2003) and longer incarceration sentences (Sacks and Ackerman 2014; 

Stevenson 2018; Williams 2003). Beyond later court outcomes, pretrial detention is associated 

with worse mental health (Sugie and Turney 2017) and decreased formal sector employment 

(Dobbie et al. 2018). 

 Decisions regarding pretrial detention or release do not only involve detention or the 

setting of monetary bail; in addition, court officials may consider conditions of release, such as 

drug screenings, stayaway orders, or mental health treatment. About half of states have laws that 

provide guidance to courts when setting conditions of release (National Conference of State 

Legislatures 2015), but these guidelines are not binding and most courts have broad discretion to 

impose any conditions deemed reasonable to ensure the defendant appears for subsequent court 

appointments or to protect public safety (National Conference of State Legislatures 2016). To 

our knowledge, the number of people in the United States who experience pretrial conditions that 

include some sort of supervision is unknown.  

We examine how court officials think about these tools at their disposal while making 

bail recommendations and decisions and whether and how defendants’ social adversity plays a 

role. Interviewing court officials about their practices rather than examining pretrial policies and 

laws or collecting quantitative data on defendants’ pretrial outcomes is advantageous for 

examining whether and how court officials actively attempt to address defendants’ social 

adversity. Court officials’ varied practices as well as their personal and professional concerns 
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cannot be garnered from these secondary data sources (Stuart 2015). And uncovering court 

officials’ reported motivations underlying their decisions reveals court officials’ understandings 

of the purpose of bail and of the criminal justice system in the lives of defendants more broadly. 

As we will show, court officials’ reported motivations shed light on concerns that those looking 

to reform pretrial policies should be aware of. While it would certainly be valuable for future 

research to examine pretrial policies as well as defendants’ aggregate pretrial outcomes beyond 

monetary bail, we begin with the decision makers themselves. 

 Not only is bail substantively important, but it is also a theoretically strategic moment in 

the court process for examining our research question. Court officials have two primary 

opportunities to address defendants’ social adversity: bail and sentencing. But three 

characteristics of the bail decision afford unique insight into court officials’ attempts, or lack 

thereof, to use their discretion to address social adversity. First, at bail hearings, defendants have 

been arraigned but not yet convicted and are, therefore, still presumed innocent in the eyes of the 

law. Second, as noted above, decisions made at bail hearings have the potential to impact later 

phases of the court process. Each of these characteristics introduces additional legal and extra-

legal considerations in relation to accounting for, or not accounting for, defendants’ social 

adversity that are not present at sentencing. Examining bail, therefore, provides additional insight 

relative to sentencing into court officials’ understandings of their professional roles and 

obligations. And third, bail decisions are generally governed by relatively few guidelines, 

affording court officials’ greater discretion than they have at sentencing, which often includes 

guidelines and/or mandatory minimum sentences that reduce court officials’ discretion.   

Research Design   
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Our data consist of semi-structured interviews with state-level court officials in “Northeast 

State.”17 We interviewed respondents from December 2013 through April 2016 as part of a 

research project on trial court processes. Interviews with judges, public defenders, and 

prosecutors allow us to provide a systematic account of each of their perspectives as well as an 

understanding of how they relate to and influence one another. We supplemented our interviews 

with more than 20 half-days of courtroom observations in a handful of courthouses, using our 

observations to inform our interviews and vice versa. We observed arraignments, pretrial 

motions, guilty pleas, jury selections, jury trials, and bench trials.  

Northeast State Court  

We focus on Northeast State’s “Upper” and “Lower” Courts, which together have jurisdiction 

over the majority of state-level criminal cases. The Upper Court has jurisdiction over more 

serious criminal charges, such as possession of large amounts of drugs or homicide, while the 

Lower Court generally has jurisdiction over misdemeanors, such as driving under the influence 

or possession of small amounts of drugs. The Lower and Upper Courts each have courthouses 

throughout the state. There are fewer Upper Court courthouses than Lower Court courthouses, as 

Upper Court courthouses cover larger jurisdictions and have smaller caseloads than Lower Court 

courthouses.  

Judges in Northeast State are appointed by the governor, with some judges directly 

appointed to the Upper Court, while other Upper Court judges have prior experience in the 

Lower Court. Judges often “ride the circuit” within a few contiguous counties, and Lower Court 

judges move around more frequently than Upper Court judges, who are usually assigned for 

months at a time. District attorneys in Northeast State are elected at the county level. Like 

                                                           
17 Names of individuals, organizations, and locations have been changed to protect the confidentiality of our 

respondents.   



   
 

88 

 

judges, assistant district attorneys (prosecutors) and public defenders often work in either the 

Lower or Upper Court, but most attorneys working in the Upper Court have prior experience in 

the Lower Court. Attorneys work in offices organized by geography and court level (Lower or 

Upper), so attorneys often work in multiple courthouses within a given area. Like other states in 

the Northeastern United States, Northeast State is generally considered to be liberal. On the one 

hand, this may mean that court officials in Northeast State are more inclined to support the 

provision of social welfare and so to attempt to address defendants’ social adversity. But on the 

other hand, this may mean that court officials in Northeast State are more reluctant to address 

defendants’ social adversity within the contours of the criminal justice system.    

Interviews 

This paper draws on interviews with 59 judges, 27 public defenders, and 25 prosecutors who 

collectively practice throughout Northeast State. We used multiple strategies to recruit 

respondents, aiming to maximize variation (Weiss 1994) in their sociologically relevant 

sociodemographic characteristics, including gender, race, and professional background. Given 

the preponderance of white judges and attorneys and of male judges in Northeast State, we 

sought to oversample minority judges and attorneys and female judges. To recruit judges, we 

contacted all judges in the Upper Court, emailing and/or calling them every couple of weeks 

until either we received a (positive or negative) response or the timeframe for our data collection 

passed. We recruited Lower Court judges through a combination of purposive and snowball 

sampling. This snowball sampling led us to interview a few judges in the juvenile and federal 

courts as well.18 For prosecutors and defense attorneys, we began by contacting potential 

                                                           
18 While the types and flows of cases in the juvenile and federal courts are different from those in the Lower and 

Upper Courts, our interview questions as well as a potential consideration of defendants’ social adversity have wider 

applicability to all judges in our sample.  
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respondents who we had observed in court or who we were referred to by clinical professors at a 

local law school. We then continued to recruit attorneys through a combination of purposive and 

snowball sampling. We recruited and interviewed respondents in all three groups until we 

reached saturation on the types of processes and decision-making strategies we heard (Small 

2009). Table 3.1 shows the distribution of our respondents by their roles in the criminal justice 

system as well as by gender and race/ethnicity. A little more than half of our respondents are 

male and about three quarters of them are white.  

Table 3.1. Distribution of Respondents 

    Gender Race/Ethnicitya 

  Total Male Female White 
 

Non-White (Black, 

Hispanic, Asian, 

American Indian) 

Judge 59 38 21 44 
 

17 

Public Defender 27 11 16 18 
 

9 

Prosecutor 25 15 10 21 
 

4 

Total 111 64 47 83 
 

30 

a. Columns add to more than the total N, because a few respondents identified as multiple races/ethnicities. We do 

not specify respondents’ races/ethnicities within the “Non-White” category to protect their confidentiality.  

 

Most interviews lasted between 60 and 100 minutes. A small number of interviews were 

conducted over the phone, but the majority were conducted in-person, affording us the 

opportunity to travel to courthouses, prosecutors’ offices, and public defenders’ offices 

throughout the state. To ensure consistency in interviewing techniques, we listened to excerpts of 

each other’s interviews and regularly discussed interview strategies, such as possible follow-up 

questions.  

The interviews began with an introductory question regarding respondents’ professional 

histories before proceeding according to the stages of the criminal court process. We asked 

respondents about their approaches to and decision-making strategies regarding: arraignment, 
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bail hearings, plea bargaining, jury selection, and post-trial sentencing. Each interview then 

concluded with a short series of questions about racial disparities within the criminal justice 

system and court officials’ personal backgrounds (for details, see Clair and Winter 2016). With 

respect to bail hearings in particular, we asked judges how they “determine the bail amount for 

each defendant” and prosecutors and public defenders how they “determine what bail amount to 

recommend” to the judge. As appropriate, we probed for examples and asked follow-up 

questions about conditions of pretrial release, responding to or interacting with other court 

officials, and official procedures or guidelines. While this paper focuses on bail hearings, we 

draw from other parts of the interviews as appropriate. Our interviews did not include explicit 

questions about poverty in the criminal justice system or about defendants’ social adversity; 

rather, an overwhelming majority of respondents spontaneously discussed these issues in 

response to more general questions about decision-making, racial disparities, and their own 

social backgrounds. Although we did not observe the decision-making of each court official we 

interviewed, this paper endeavors to uncover whether and how court officials report addressing 

defendants’ social adversity at bail hearings. Interviews are ideal for these purposes (Pugh 2013).    

Analysis 

As noted above, we did not directly ask court officials about defendants’ social backgrounds in 

our interviews, as we did not set out to study court officials’ understandings of criminal 

defendants’ social adversity or whether they actively address it. Through regular discussions 

with each other following interviews and through holistic readings of our interview transcripts, 

we noticed that defendants’ social adversity preoccupies our respondents and is central to their 

daily work. With this realization in mind, we inductively developed a coding scheme to capture 

the range of ways respondents understand defendants’ social adversity as well as how they 
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incorporate defendants’ social adversity into their legal decision making with respect to bail. 

After developing a coding scheme, each author independently coded sample transcripts. We 

discussed the results and resolved any disagreements, adjusting codes and interrogating each 

other’s assumptions in the process. Finally, the first author read and coded each transcript in its 

entirety, paying particular attention to contrasting views and disconfirming evidence.     

Social Adversity at Bail Hearings    

In Northeast State, the only legally permissible reason to set bail is to help ensure the defendant 

will appear at subsequent court appointments. When a defendant posts bail, he or she is released 

from pretrial detention, and the bail money that was posted is returned to the defendant when the 

case is resolved, regardless of the case outcome. Holding a defendant pretrial to protect public 

safety requires a separate hearing that must be requested by the prosecutor. Bail hearings 

typically occur in open court directly following arraignment. The judge hears recommendations 

from the prosecutor and then the defense attorney before making a decision. The judge can 

decide to release the defendant on personal recognizance, to release the defendant with pretrial 

conditions (similar to probation), or to set bail, sometimes with pretrial conditions upon payment. 

Most bail hearings initially take place in the Lower Court, even for felony cases, but defendants 

are entitled to appeal bail decisions before an Upper Court judge.    

 When asked how they determine their bail recommendations (prosecutors and defense 

attorneys) or decisions (judges), almost all the court officials we interviewed mentioned three 

factors: the current charges, the defendant’s criminal history, and the defendant’s default record 

– how often the defendant missed prior court appointments. The defendant’s ties to the 

community, such as local family members or employment, were also usually mentioned as 
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helping to inform whether the defendant poses a flight risk. Judge 93 gave a typical response to 

the question of how a judge determines whether setting bail is appropriate:  

A lot of factors go into that. I mean, if you're charged with trespass, you know, it's not a 

big deal since you're likely to show up, whereas if you're charged with murder, you might 

think, "Ooh, maybe I should leave town, this could be bad..." So the nature of the offense 

factors in, as well as their ties to the community and how long they've lived here and um, 

do they have a job? Do they have a family here? Do they have a place where they live 

here? Are they likely to come back [to court]? Have they been in trouble before and not 

come [back]? You know? Um, how old they are... 

 

These factors that Judge 93 describes are likely stratified by class and race/ethnicity, 

disadvantaging poor and minority defendants. While an important research topic, as noted above, 

the focus of this paper is less on how stratifying processes are embedded within the bail process 

and more on the ways in which defendants’ social adversity is actively addressed by court 

officials.    

When monetary bails are set, judges, defense attorneys, and prosecutors all discuss the 

importance of setting a bail amount that the defendant will be able to make, which often involves 

a consideration of the defendant’s and his or her social network’s financial resources. While 

judges and defense attorneys were more likely than prosecutors in our sample to bring up this 

concern, court officials from all professional groups understand that small sums of money may 

pose large hurdles for poor defendants and inappropriately keep them in pretrial detention. When 

asked how they determine how much bail to recommend or set, court officials responded with 

this in mind:  

Prosecutor 127: Like if I thought it [the eventual sentence] was jail time, then I would ask 

for at least a nominal bail to make sure that this person comes back to court. And a lot of 

the time at Lower Court A, because the poverty level in A jurisdiction is very low [sic], 

even $500 bail was a high bail for a lot of the defendants that came through, so most of 

the- actually the majority of the time I didn't need to go over $500. 

 

Public Defender 116: I will talk to my client and the family if someone is there and ask 

them what they can and cannot afford. So sometimes there's a bunch of factors; you 



   
 

93 

 

know, the judge is not going to release someone on personal recognizance, so I would 

want to be able to recommend some amount and give the family some hope of affording 

it.  

 

Judge 138: Well, that depends […] to a large extent on the resources of the person 

because, you know, you can set a low bail-- say you set a bail of $200 and that might not 

mean nothing to most people but there are some defendants that, you know, that's a 

tremendous amount of money. And so it has to be I think proportional to their 

resources...you know it's got to be enough so they're...not going to flee but it shouldn't be 

anything more than that; it should just be enough to ensure that they will show up when 

they're supposed to. 

 

Judge 138 argues that bail should be set proportional to the defendant’s resources not out of a 

concern for fairness, but out of concerns for efficacy and efficiency, so that defendants do not 

remain in jail pretrial unnecessarily. Judge 138 went on to say that if a defendant is not facing a 

potential jail sentence and is poor, even if the prosecutor requests bail, he may set conditions 

such as GPS monitoring instead, “because what I want to avoid is jailing someone just because 

they're poor.” In this way, court officials report aiming to set bails that are high enough to ensure 

defendants’ return to court but that are not so high as to unnecessarily detain defendants 

pretrial.19  

Setting bail with the goal of ensuring a defendant returns to court is a legal requirement in 

Northeast State and often involves a consideration of defendants’ social adversity in the form of 

their financial resources. Beyond monetary bail, however, many court officials in our sample 

additionally describe recommending (prosecutors and defense attorneys) or setting (judges) 

pretrial conditions that actively address aspects of defendants’ social adversity. Pretrial 

conditions can be set instead of or in addition to setting a monetary bail, and such conditions 

                                                           
19 A few defense attorneys we interviewed complained that judges often set bail amounts that are too high for their 

clients to post. For example, Public Defender 130 said, “Often though, you see bail set by judges in an amount that's 

either way beyond what anyone could make, I mean, if they're a poor mentally-ill person, even $100 is more than 

they could make um, as a way of holding them. And so bail is often used as a way to hold somebody, not as a way to 

set an amount to make sure they come back to court.” 
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might include drug or alcohol testing, drug or alcohol addiction treatment, mental health 

treatment, or stayaway orders, which mandate that defendants stay away from alleged victims or 

geographic areas. If a defendant does not comply with pretrial conditions, a hearing occurs at 

which the prosecutor or probation officer needs to establish that a violation occurred. If a 

violation is established, the judge decides whether the defendant will be held or will remain in 

the community. Pretrial conditions, therefore, constitute a form of social control that governs 

defendants’ behavior while their cases are processed.  

Whereas some judges, prosecutors, and defense attorneys set or request pretrial 

conditions that address aspects of defendants’ social adversity in service of their professional 

roles as adjudicators, public safety officials, and legal advocates, respectively, some judges use 

pretrial conditions to attempt to address defendants’ social adversity as an end goal unto itself. In 

contrast, some defense attorneys and judges believe that recommending or setting pretrial 

conditions that attempt to address defendants’ social adversity is not always in line with their 

professional goals. And a minority of judges we interviewed believe that such conditions are 

inappropriate in the context of bail.    

Addressing Social Adversity in Service of Professional Goals 

While court officials across all professional groups request or set pretrial conditions that 

address defendants’ social adversity, they do so for a variety of reasons. The legal goal of bail is 

to ensure that defendants appear for their future court appointments. But only prosecutors in our 

sample report requesting pretrial conditions that address aspects of defendants’ social adversity 

for this purpose. Prosecutors in our sample describe themselves as public safety officials and also 

report requesting pretrial conditions to help prevent future offending. Some judges similarly 

report setting pretrial conditions to help prevent future offending, while other judges do so as a 
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preferred alternative to pretrial detention. Defense attorneys view themselves as advocates for 

their clients and report requesting pretrial conditions as a preferred alternative to pretrial 

detention or in an effort to obtain lighter sentences for their clients at later stages of the court 

process.    

 When asked how she determines what her recommendations will be at bail hearings, 

Prosecutor 142 first noted that “the purpose of bail is to guarantee their [defendants’] appearance 

in court” and described how she determines whether a monetary bail is needed to help achieve 

that purpose. She then went on to say:  

Um, and you could also take into consideration, that is not in terms of a money bail, but 

in terms of conditions of release. Um, you can take into consideration um requests that 

the victim may have, whether or they want to stay away, whether they want no contact. 

Um...if alcohol or drugs are involved you can ask if that person can have urine exams and 

these things. So these are all things to say, “ok we're not going to put a monetary bail on 

you because...um that's not what's gonna keep [you] coming back to court um but if 

you're...clean and sober you're more likely to show up to court.” 

 

When applicable, rather than request monetary bail, Prosecutor 142 requests pretrial conditions 

that require defendants to eliminate aspects of their social adversity, namely drug or alcohol use, 

that she perceives as related to the defendant’s criminal charges as well as to his or her likelihood 

of appearing for subsequent court appointments. While Prosecutor 142’s aim is to ensure that 

defendants appear in court, requiring defendants to remain “clean and sober” is a form of social 

control with potential consequences for defendants if not adhered to.  

  A few prosecutors and judges we interviewed request or set similar pretrial conditions in 

an effort to prevent future offending. For example, when asked how she decides whether to set 

bail, Judge 69 first responded that, “unless there's something specific that should lead me to 

believe that they will not, um, come back to court, I have to accept that the presumption is that 

they will come back to court.” But if Judge 69 does have a specific concern, she can impose 
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pretrial conditions – “Maybe if my fear is that they'll continue to use alcohol, um, and, uh, and 

this is an alcohol-related incidence, and it has led to problems and they’d rather come back to 

court than picking up new cases, I can, uh, ask them if they'd consider being released without 

bail but that they agree to drug testing or alcohol, um, measures to determine if they're using 

alcohol. If they agree to those conditions, then I can release them on bail.” By requiring 

defendants to eliminate their criminal behavior’s proximal cause, Judge 69 hopes that pretrial 

conditions will prevent future offending. In another example, Prosecutor 156 noted the 

challenges to public safety of releasing a defendant who is homeless with a GPS monitor prior to 

trial:  

Sometimes it's um it's challenging when they're, for example, homeless and and it's a very 

serious case and the judge wants to impose a GPS on that person but they don't have 

anywhere stable to remain um on home confinement on a GPS system. So that's really 

where it's a situation where us, the defense attorney, the probation department has to get 

involved and get creative - how are we going to keep the community safe? While we don't 

want to punish anybody because they're homeless, we also want to keep the community 

safe while this person is out on bail and on a GPS. So um, you know, whether that involves 

this person being committed for a period of time until the attorney can help them find um a 

situation where they can be stable on house arrest… 

 

While Prosecutor 156 did not request the GPS monitoring in this example, he did report 

believing that the GPS monitoring would only ensure public safety and prevent future offending 

if the defendant’s homelessness were addressed. The defendant may, therefore, be held prior to 

trial until the defendant is able to access stable housing. Prosecutor 156 is not concerned about 

finding the defendant stable housing from a social welfare perspective but is instead concerned 

about how the defendant’s social adversity impacts the perceived likelihood that the defendant 

will engage in or refrain from certain behaviors.      
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 Meanwhile, judges and defense attorneys impose or request pretrial conditions that 

attempt to address the social adversity underlying defendants’ court involvement as a preferred 

form of restrictions to pretrial detention: 

Public Defender 114: So we sometimes are asking for no bail in situations um where it 

may not be out of the question, where bail would be appropriate, but because our client 

cannot make it, we simply have to take as our number one consideration. Now, one way 

to deal with that issue a lot of times is to propose different terms of conditions of release 

in terms of conditions that would satisfy the court, whether it would be some sort of 

pretrial supervision, um pretrial monitoring, pretrial screening, […] or, you know, to have 

some type of pretrial evaluation done by some type of clinicians. There's different options 

available. So the number one thing I take into consideration is what my client wants and 

what their means are and my job is to try to (sighs)...satisfy their their goal, you know? 

 

Judge 145: I often set conditions of pretrial release as an alternative to incarceration, and 

um I frequently use a GPS bracelet um because that is a way of um helping to ensure that 

someone will appear, although it is certainly not foolproof. But for many people, it is a 

very very good tool. No contact and stay away orders, no use of drugs or alcohol, 

curfews, um...those kinds of conditions are often set. 

 

Court officials sometimes try to impose pretrial conditions that remove the perceived proximal 

causes of criminal behavior as an alternative to detention, because they recognize that pretrial 

detention can be harmful. Along these lines, Judge 81 enumerated some of the potential 

consequences of pretrial detention that he considers when reviewing bail appeals in the Upper 

Court:  

One of the focuses of the bail review is, um, the defendant's circumstance. Sometimes 

being detained would set at risk his job...or his--less so I guess--his education if he's 

going to school or she's going to school. And there's family circumstances as well. Once 

or twice there's been the defendants who had medical issues that were best not treated in 

a jail setting […] so I consider those sorts of things if the defendant’s lawyer tells me 

about something, particularly if it seems to me that the Lower Court judge hadn't or didn't 

have an opportunity or consider it. 

 

For Judge 81, pretrial detention can sometimes be deemed inappropriate if it is shown to harm a 

defendant’s health or social circumstances. 
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Finally, defense attorneys sometimes request pretrial conditions or evaluations that 

address aspects of their clients’ social adversity with an eye toward using their clients’ successful 

completion of pretrial conditions or the results of the evaluations to argue for lesser sentences 

later (see also Kohler-Hausmann 2018). For example, as Public Defender 22 explained: 

You never concede that your client should be, uh, you know, held unless there is a clear 

mental health issue. If they're just, you know, they're incoherent, they're not in their right 

mind, then you would ask for your client to be evaluated and then be sent to the […] state 

hospital, (chuckles) which is basically like a jail but it's a different facility where they can 

be treated. So under those circumstances that's when you'd be agreeing that, yes, they 

should be held to get evaluated because then depending on, you know--the evaluations 

are twofold. One is for, um, whether, um, the person may have--the laymen’s term is an 

insanity defense--in Northeast State we call it a lack of criminal responsibility and/or a 

competency evaluation. Both those, um, are very important to, um, to undergo as soon as 

possible. 

 

This and similar strategies with respect to pretrial conditions can indeed influence prosecutors’ 

recommended sentences, as Prosecutor 154 acknowledged while discussing how he makes 

sentencing recommendations: “It is based on […] who that person is based on what all I can 

garner is on their record and how they did on pretrial. So often the people with drug possession 

will have pretrial release conditions on those drugs, so [if] they don't ever test positive, that's a 

good sign.” In this way, as public defenders assume he will, Prosecutor 154 uses individuals’ 

past behavior beyond the offenses for which they were convicted to inform what he believes to 

be the appropriate sentencing recommendations. Yet, the pretrial conditions that public defenders 

employ in their efforts to secure lighter sentences for their clients down the road still constitute 

forms of social control prior to their clients’ cases having been adjudicated.   

 Court officials’ requests for and impositions of various pretrial conditions to address 

social adversity depending on the case at hand illustrate how criminal law and procedure do not 

determine court official behavior but rather function as a toolbox that court officials can use as 

they see fit (Kohler-Hausmann 2018; Ulmer 2019). At the same time, judges’, prosecutors’, and 
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public defenders’ use of similar pretrial conditions with different underlying motivations reveals 

how the toolbox with which court officials work is relatively limited in scope. The courts do not 

have the capacity to address the underlying causes of addiction, nor is that their intended 

function. As a result, prosecutors request the tool that the courts do have – social control – in the 

form of drug or alcohol testing, for example, in an effort to prevent future offending, and public 

defenders request or agree to drug or alcohol testing in an effort to keep their clients out of jail.  

Addressing Social Adversity as its Own Goal  

Some judges use pretrial conditions to attempt to address aspects of defendants’ social 

adversity as an end goal unto itself. When asked whether he ever imposes pretrial conditions of 

release, Judge 64 responded: “Yeah, sometimes. Sure, sure, sure. GPS, curfew, drug treatment 

and counseling, AA meetings, or frequent meetings with probation--there's a range of things one 

can do which are...in part social service and in part getting people things they need and in part 

making sure they abide by the obligation to come to court.” Judge 64 hopes that pretrial 

conditions will help facilitate defendants’ return to court, but he also believes that pretrial 

conditions are “getting people things they need” to address their social adversity. Similarly, 

Judge 145 brought up the idea of using pretrial conditions with an eye toward both sentencing 

and defendants’ general rehabilitation beyond the adjudication of the case at hand. After 

providing a hypothetical example of a 25-year-old with a minor criminal record who committed 

a serious violent crime but is in school and has family support, Judge 145 said:  

One of the ultimate goals of sentencing for this person down the road if he's convicted of 

his offense is rehabilitation because of who he is. […] If I can put him on a bracelet, 

order that he attend classes, maybe um have random drug screens if that's the issue, and 

remain employed, that's going to secure his appearance [in court], protect the community, 

and get him started on a road that may be good for the future. 
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Similar to court officials who attempt to address defendants’ social adversity in service of 

professional goals, Judges 64 and 145 also take defendants’ social adversity into account, but for 

different reasons. Judge 145 reveals how some court officials consider how pretrial conditions 

can be used to facilitate defendants’ reintegration into society after their legal adjudication.20 

That some judges have such goals is common knowledge among court officials in Northeast 

State, as Public Defender 107 noted when discussing how she uses different strategies to 

advocate for her clients in front of different judges:  

You know at the bail and all the way through you can tailor your practice [to the judge]. 

You know there are some judges, well in Lower Court, for example, who are very...I 

don't know (sighs) they're kind of like social work oriented judges like they care about 

um...they really want to get everybody, you know, they like to see everyone get treatment 

for their like problems and do that stuff and so like you know that if you're trying to do 

something in front of one of those like, those judges are good judges to kind of pitch like 

pretrial conditions of release and that kind of thing. So you alter your pitch a little bit. 

 

Only judges in our sample reported using pretrial conditions to attempt to address aspects of 

defendants’ social adversity as an end goal unto itself. Judges’ structural positions as neutral 

adjudicators as opposed to adversarial advocates likely facilitates this reported motivation. But 

Public Defender 107 reveals that, as the ultimate decision makers, judges’ priorities can have the 

greatest influence on the outcomes of bail hearings. In this case, despite judges’ helpful 

intentions, the “social service” they provide in the form of pretrial conditions is also a form of 

social control.    

 Notably, judges who set pretrial conditions to attempt to address aspects of defendants’ 

social adversity as an end goal unto itself talk about assigning pretrial conditions that involve 

                                                           
20 Judges in our sample do not report attempting to address defendants’ social adversity at bail hearings as its own 

goal when additional reasons for addressing defendants’ social adversity, such as ensuring defendants’ appearance in 

court, are not also present. However, a few public defenders told us that some judges indeed do so. For example, 

Public Defender 94, who also supervises a group of public defenders, said, “a lot of times judges will say drug and 

alcohol testing when there aren't any allegations related to drugs and alcohol.” 
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social service provision, such as drug addiction treatment or requirements to stay in school and 

attend class. In contrast, court officials who request or set pretrial conditions to address aspects 

of defendants’ social adversity in service of professional goals tend to talk about pretrial 

conditions that require a defendant to refrain from and/or engage in specific behavior absent 

additional support, such as drug or alcohol testing. This reflects the latter court officials’ more 

restricted priorities.  

Court officials lack information on whether any of the pretrial conditions described above 

tend to successfully address defendants’ proximal adversity, help ensure their appearance in 

court, prevent future offending, or help secure lighter sentences at later stages of the court 

process. Indeed, Public Defender 94 is on “a task force that’s been put together to look at and 

examine pretrial issues” and noted that, “some of the issues that came up in an initial discussion 

were, judges don't, judges are looking for information on what works.” At bail hearings, court 

officials’ decision making, therefore, relies on their own observations and theories along with the 

shared wisdom of their colleagues and offices.  

Professional Goals Against Addressing Social Adversity  

A smaller number of defense attorneys in our sample try to avoid pretrial conditions that address 

aspects of their clients’ social adversity, because they worry that such conditions will only lead 

to additional legal sanctions if and when their clients are not able to adhere to them (Kohler-

Hausmann 2018:248). And some judges recognize that defendants’ abilities to adhere to pretrial 

conditions depend on the resources available to them. Public Defender 98, for example, 

discussed how she is careful when asking for conditions instead of pretrial detention, noting, “I 

talk to clients because the client has to agree to it. You don't want to set them up for failure, so 



   
 

102 

 

whatever you're proposing is something that the client can do and is willing to do.” Similarly, 

Public Defender 120 said: 

I mean conditions are always a double-edged sword, particularly for poor people. Having 

to report to court is a really easy thing for someone like me who has a car and can just get 

in it whenever I want and can take sick time and personal time from work and go to 

wherever I need to report. Um, so, you know, if conditions are going to enable my client 

to get out [of pretrial detention] and that's a priority for them then I certainly think-- I 

mean, I offer that. But conditions are just really hard to follow through with sometimes 

too, so they seem really appealing and sometimes they aren't what they're cracked up to 

be.  

 

Some judges are similarly aware that defendants’ abilities to adhere to pretrial conditions relate 

to the resources available to defendants. Judge 69 told us that, when setting pretrial conditions, 

she considers:  

The concerns that really surround, who will make sure that this person goes through the 

program? Who will make sure this person comes to court? How will they get a ride? Will 

they be able to, um, if I order them to stay home, is that a safe place to be? If I put them 

under house arrest, what's the house, you know? (chuckles) Absolutely the likelihood that 

they can be successful on probation or pretrial release depends on large part on what 

resources they have.  

 

These concerns expressed by Judge 69 are similar to the concerns expressed above by judges 

who attempt to set monetary bail amounts that will not result in defendants being held pretrial 

simply because they are poor. Given their awareness of defendants’ social adversity, rather than 

attempt to mitigate it, Public Defenders 98 and 120 and Judge 69 do not want to place unrealistic 

burdens on defendants. 

Principles Against Addressing Social Adversity  

A few judges report avoiding pretrial conditions, including conditions that address aspects of 

defendants’ social adversity, because they interpret them as legally impermissible. For them, 

regardless of the intended goal, such conditions constitute a legal sanction, which is 
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inappropriate at the pretrial stage when defendants are presumed innocent by law. Judges who 

expressed this sentiment described their positions as such: 

Judge 74: But if the prosecution doesn't move that the defendant is dangerous [which 

requires a separate hearing], then I'm not going to set conditions. I simply want the 

defendant to show up. At this point he's presumed to be innocent and he's simply required 

to show up for court. And that's the reason for [monetary] bail. 

 

Judge 122: Um, I really--I'm one of those judges who doesn't particularly like to set a lot 

of conditions on a pretrial basis. One, the person's presumed innocent. Two, it's really a 

burden on the probation department to be supervising people who have not been 

convicted of crimes yet. […] And also I think just...I shy away from thinking we're in 

social work unless-unless it's been shown he's a danger. If he's a danger and there's a 

chance that if he really doesn’t avoid drugs or alcohol that that would protect the safety of 

the victim, then that is when I would impose it. But just on an ordinary case I'm really 

unlikely to impose conditions. 

 

Judge 117: I'm not a judge who often sets conditions...although I certainly have. […] It's 

something I try not to do philosophically, because I feel like if someone is presumed 

innocent, I'm not going to prejudice the terms of their probation if they ultimately decide 

to change their plea [to guilty] or are found guilty.  

 

Judges who believe that addressing defendants’ social adversity at bail hearings is inappropriate 

do not necessarily disagree with the notion that social adversity contributes to criminal charges 

and do not necessarily believe that drug addiction treatment, for example, would not be helpful 

to defendants. Rather, they believe that addressing defendants’ social adversity at bail hearings 

conflicts with their legal obligations to uphold defendants’ due process rights and the 

presumption of innocence.  

 Ultimately, the outcomes of bail hearings, like sentencing, are collectively produced by 

defense attorneys, prosecutors, and judges (Clair and Winter 2016; Kim, Spohn, and Hedberg 

2015; Spohn 2008; Ulmer 2019). Public defenders and prosecutors each discussed tailoring their 

bail recommendations based on their knowledge of different judges’ unique proclivities, and 

judges discussed how the attorneys’ recommendations inform their ultimate decisions. Thus, the 
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preferences and strategies laid out above conflict and combine across courtroom workgroups 

(Eisenstein and Jacob 1977; Feeley 1992).   

Court Officials’ Frustration with their Limited Capacities to Address Social Adversity     

Regardless of whether court officials’ stated goals relate to their professional responsibilities or 

to an effort to provide defendants with needed social services, court officials’ attempts to address 

defendants’ social adversity with pretrial conditions reveal court officials’ understandings that at 

least some criminal behavior and charges at least partially stem from social adversity, largely in 

the forms of untreated mental illness and drug or alcohol addiction. Court officials’ 

understandings of how social adversity contributes to criminal court involvement in combination 

with the limited toolsets available to court officials in their professional roles sometimes leave 

them feeling frustrated. These understandings and frustrations that court officials express provide 

further evidence that court officials’ exertion of social control through pretrial conditions is not 

necessarily accompanied by punitive motivations.   

In talking about their decision making at various stages of the court process, most of the 

court officials we interviewed explicitly observed that large percentages of offenses arise from 

untreated mental illness and addiction. For example, while discussing hearings that determine 

whether a defendant poses a risk to public safety and so should be held in custody while awaiting 

trial, a judge in the juvenile court, Judge 33, remarked, “most of the cases [hearings] we have are 

mental illness related, so a kid who's got some mental health issues who might end up getting 

psychiatrically hospitalized, you know. Hits a wall or pulls out a knife on a parent, or sibling or 

whatever.” Public Defender 130 told us that his sentencing recommendations often incorporate 

his clients’ mental illnesses as an argument against jail time:  

But in the Lower Court, you're often arguing […] You know "my client has a history of 

mental illness, he's been diagnosed as bipolar, a DMH [Department of Mental Health] 
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client, we ought to be getting him connected to mental health services, not keeping 

mentally ill people in prison. Let's make this a very short incarceration and maybe a 

suspended sentence or maybe a longer period of probation." Or something like that. Same 

thing for drug addiction, to the extent that you can try to find and develop programs and 

say, "You know, you can let him go to the XYZ drug program and get some treatment." 

 

Like Public Defender 130, numerous court officials mentioned the high prevalence among 

defendants of mental illness and drug addiction in the same breath.  

Defense attorneys, prosecutors, and judges in our sample all noted drug or alcohol 

addiction as a pervasive problem among defendants:  

Public Defender 94: The majority of our clients have drug problems. 

 

Prosecutor 154: So we have (sighs) cases that are based on people being a jerk, and we 

have cases based on people having substance abuse issues. Like those are really the 

two...two types of cases we have, and I would say 10 percent are people being a jerk and 

90 percent are substance abuse issues. 

 

Judge 77: What seems to be the reason for the crime? If, um...if somebody is breaking 

and entering or, you know, doing unarmed robberies in banks because they are a drug 

addict, what we really need to do is find a way for them to deal with their drug problems, 

so they're not out there trying to scrounge the next $200 to buy whatever; we should be 

addressing that.  

 

Judge 77 was one of a number of court officials who noted that offenses such as breaking and 

entering or larceny are often committed by individuals with addictions looking for money with 

which to buy drugs.  

 Court officials in our sample also drew links between poverty and criminal court 

involvement. Judge 139, for example, discussed how the intersections of defendants’ poverty, 

untreated mental illness, and drug addiction contribute to court involvement, noting how the 

retrenchment of the welfare state has left the problems of poverty and mental health at the 

doorstep of the criminal justice system: 

The rest of the cases [that are not straightforward] are um are people who, what they've 

done varies completely, but their makeup is the same. They have no family, they have no 

money, they have limited education--doesn't speak to their intelligence but they have 
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limited education. No money, no family, limited education. Some compromises to mental 

health; if they're not clinically depressed, anxious, or psychotic, they're just on our radar 

screen, just below our clinical definitions, and by now a drug and alcohol problem. And 

(sighs) who knows what they've done might be, but those are people who keep coming 

back, but those are trying to take up [a large] percent of the time, right? And those are the 

people we work with, right? And as I like to say, social services should have intervened 

in their lives at some point in time, and now either they never intervened or they weren't 

effectual. But all I know [is] it's the roughest form of social work we have. No 

intervention in your life so called the police. So, we're going to have this. So I don't know 

in this world of no money, no family, limited education, some compromise to mental 

health, and drugs and alcohol-- I don't know which one came first.  

 

Judge 139 went on to observe that “we [the Lower Courts] manage the chaos at the intersection 

of the human condition and the law.” 

 Despite their understandings of defendants’ multiple forms of social adversity, court 

officials can only attempt to address select aspects of defendants’ adversity at bail hearings, as 

illustrated above. And the range of options available to court officials at sentencing is not much 

broader. This sometimes leave court officials feeling frustrated. For example, Prosecutor 142 

expressed frustration that she “can’t say, you know, ‘Oh, we’re not going to do anything because 

it’s just drug dealing,’” but at the same time, incarcerating somebody with “a really bad 

[criminal] record” who is “mentally ill so they use drugs and or alcohol to self-medicate” is only 

“kicking the can down the road.” She complained that there are not enough resources for 

defendants “suffering from mental health issues,” and so she is not able “to address the matter in 

a way that’s going to make a difference at some point.” Prosecutor 142 went on to express that 

she sometimes feels like, “I'm shoveling water out of a sinking canoe, like a canoe with a hole in 

it and I'm just sitting here like this, and water keeps rushing in and […] It sometimes has a very 

um...depressing effect because […] I'm at a point where I'm seeing the same people over and 

over again.”  

 Multiple judges and defense attorneys expressed similar frustrations. For example, Judge 
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117 wishes she had more information and resources to address defendants’ addiction:  

Another thing to consider and this is more...generally true in Lower Court is what's the 

person's problem? Why did this crime happen? And...80 percent of the time--some giant 

percent of the time--it's a substance abuse problem. And so sentencing is sort of all about 

how are we going to deal with the substance abuse problem. And then there's the 

frustration of I don't know what the best, um, treatment plan is for a particular defendant 

who I've known and spent maybe a day with listening to a trial. Um, I don't know what 

programs are available. I don't know what insurance they have. I don't know, uh, you 

know, it's-it's-it's very frustrating not to have all of the things you want to be able to use 

to fashion surgically that which would do the most good, um, the most efficiently. And 

then if you could do that, where are the resources to make that happen?  

 

When describing his caseload, Public Defender 105 similarly reported that about a third of his 

cases in the Lower Court are domestic violence cases and another third are “drug possession, 

people with substance abuse problems.” He went on to clarify: 

But when I say ‘substance abuse crimes,’ that includes a lot of the theft [and] larceny 

crimes that are driven—theft and prostitution--that's driven by the need to feed a 

substance abuse addiction. So, it's like domestic violence, substance abuse—which I 

personally feel that are two societal abuses that our society doesn't know how to deal well 

with them. So, it's been dumped on the criminal justice system. We're set up to find out if 

someone broke a law; we're not set up to deal with the deep society issues of domestic 

violence and substance abuse. But no one else wants to deal with it so dump it on the 

Lower Courts. 

 

Echoing Judge 139, Public Defender 105 illustrates the broader notion that the courts see – but 

are not set up to address – the effects of “deep” societal problems that no other part of society 

can, or is willing, to handle.  

 Other court officials expressed frustration regarding their own and the courts’ limited 

capacities to respond to the disproportionate presence of racial/ethnic minorities within the 

criminal justice system. Prosecutor 30, for example, expressed dissatisfaction with the probation 

system in light of defendants’ social adversities, pointing to the “trauma” that young black men 

may have experienced in connection with their social positions:  

In the probation context, I would sit in on Fridays to watch all these dudes who looked 

like me [are black], my age, 18-25, come in and they were getting violated on their 



   
 

108 

 

probations because they didn't pay something, they didn't go to class, they tested dirty, 

they picked up another offense whatever it is...and I remember sitting there being alright, 

we're taking these guys, this group of men, that were failing at life to begin with and they 

did something as a result of that failure in life--they stole, they lashed out, whatever it 

was--we put them on probation, we tell them they have to succeed at life even though 

they failed [at] it for the first 18-25 years of their life. We tell them they have to succeed 

at life and if they don't something really bad is going to happen. […] And I was like this 

is crazy, crazy. So it's like common sense but also that common sense was also linked to, 

you know, adolescent brain development, behavioral science, trauma, like trauma-

informed practice, all these things that are...people are studying and saying this is the way 

to do it.  

 

Prosecutor 127, who no longer works as a prosecutor, reported feeling frustrated with “the 

unfairness of the [court] system” because it prosecutes defendants similarly regardless of “the 

disadvantages they had growing up,” going on to note that “many of the defendants that I saw 

were minorities.” Similarly, Public Defender 120 said that, as part of her sentencing 

recommendations, “I talk about why, you know, black men of color from the inner city with 

single parent households have fewer opportunity outcomes that are more likely to have these 

things [illegal behavior] happen. And um as an explanation for why, when the court [the judge] 

looks at a young man who's had a string of larcenies in his life, he [the judge] understands who 

that is and why.” Finally, Judge 73 noted that, “there are certain laws out there that do have a 

disparate impact on particular groups. And the frustrating thing for me is they tend to be 

minimum mandatory laws, and I have no power to do anything about it, drug [law]s. 

So...um...there's nothing I can do about that except that the system itself needs to change.” 

 Not all court officials we interviewed find their limited toolkits frustrating. Judge 78 

described his sentencing philosophy, saying “at the end of the day, you want to make decisions 

that are fair and based on the evidence before you, you know, not based on sympathy or emotion 

but based on legal principles that you are familiar with and what the law requires based on the 
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facts that you found. You know, I know that it can be difficult at times, but I try to do that every 

day.” And in discussing his sentencing recommendations, Prosecutor 157 said:  

But if somebody has committed a series of crimes where the crimes are escalating in 

intensity, where the crimes are...you know escalating in frequency, um all out of a desire to 

get access to drugs, for example, um they have a long history of drug offenses, you know, a 

lot of that is triggered or instigated by the fact that they started out with an issue of poverty, 

perhaps went to homelessness, which led to drug abuse. Um and that's all very sympathetic 

but unfortunately, if it's come to a point where they have started breaking into cars and then 

breaking into homes then escalated to using weapons or violence towards people um 

unfortunately that's a circumstance that's going to end up requiring lengthy incarceration 

and more conditions and things of that nature. That may ultimately be disproportionately 

affecting somebody who is poor um but […] by the time the case has come to our venue, 

where the person has committed a crime of violence, the fact that a lot of factors have led 

to that don't diminish the fact that this person doesn't stop that behavior, change that 

behavior. 

 

Judge 78 and Prosecutor 157 express greater comfort with their understandings of their 

professional duties to address the facts of the case at hand than Judge 117 or Prosecutor 142 who 

have more expanded understandings of their professional roles (Chiarello 2015) in their desire 

“to address the matter in a way that’s going to make a difference.”  

 Nonetheless, the frustration that many court officials feel with their limited abilities to 

address defendants’ social adversities reveal that court officials have more complex theories of 

the sources of crime and of criminal justice system contact than are allowed for by criminal law 

and procedure and that court officials’ intentions are not always punitive.    

Discussion   

Through an inductive approach to studying court officials’ decision making at bail, we found that 

judges, prosecutors, and public defenders in state-level criminal courts exert social control prior 

to conviction in attempts to address aspects of defendants’ social adversity that court officials 

perceive to be related to criminal court involvement. But a variety of motivations, not all of 

which are punitive, underly this social control that court officials exert through various pretrial 
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conditions. Meanwhile, a smaller group of defense attorneys and judges believe that attempting 

to address defendants’ social adversity at bail is not in line with their professional goals and is 

even inappropriate. Court officials’ discussions of their bail decisions reveal their understandings 

of criminal court involvement as stemming from defendants’ complex social adversities. This 

understanding combined with the limited tools that are available to court officials in their 

professional roles leave many court officials in our sample feeling frustrated that they cannot 

meaningfully address the social adversity that they link to court involvement. 

A few limitations to our study should be noted. First, our data do not allow us to explain 

how court officials came to their bail strategies or to their understandings of the disproportionate 

presence of disadvantaged populations in the criminal courts. Nor do we have the necessary data 

to know whether and, if so, why court officials’ understandings and strategies differ 

systematically across Northeast State’s offices (Levine and Wright 2012) or counties (Ulmer and 

Johnson 2004; Ulmer and Kramer 1996) or by court officials’ social backgrounds or prior 

professional experiences. These are ripe subjects for future research. Second, as noted above, 

bail outcomes are ultimately collaborative and their susceptibility to the influence of individual 

court officials is likely constrained by the norms and dynamics of local courtroom workgroups 

(Eisenstein and Jacob 1977; Feeley 1992; Harris 2007). Still, explicating how court officials 

justify their decisions sheds light on the legal reasoning that is the heart of the judicial process 

(Sisk, Heise, and Morriss 1998) and exposes tensions and constraints (Asad 2019) that have 

important implications discussed below. Third, given the situational nature of problems and 

decision making in the criminal courts (Clair and Winter 2016), court officials who reported 

attempting to address defendants’ social adversity at bail may believe that doing so is 

inappropriate at sentencing and vice versa. Future research could consider court officials’ 
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attempts to address defendants’ social adversity, or lack thereof, at additional stages of the 

criminal court process. Fourth, our respondents may not be representative of all court officials in 

Northeast State, and so additional data collection would be needed to know the prevalence of the 

strategies and understandings we document among Northeast State court officials. However, our 

goal was to document court officials’ range of beliefs until we reached saturation. Fifth, despite 

our impressions that our respondents were honest and forthcoming, as evidenced by their 

willingness to express a broad range of views (see also Clair and Winter 2016), our data may be 

biased by social desirability and/or respondents’ moral self-justifications for exercising forms of 

social control. Even so, our data reveal understandings and reasoning that our respondents view 

as legitimate. Finally, our findings may not hold in other states with varying political 

environments or criminal court procedures. Nonetheless, given the politically liberal bent of 

Northeast State, our findings likely provide a theoretically conservative case for examining how 

social adversity is understood and processed along with defendants’ cases in state-level criminal 

courts across the country. We would expect to find less concern for defendants’ social adversity 

in less liberal states and within more punitive criminal justice systems. This may help to explain 

why some of our results regarding court officials’ understandings of social adversity contrast 

with prior findings and assumptions that are often made with respect to court officials’, and 

particularly prosecutors’ (Sklansky 2018), punitive ideologies. But court officials in less liberal 

states may still employ similar strategies for addressing defendants’ social adversity in service of 

their professional concerns as agents of the criminal justice system.  

In examining court officials’ bail decisions, we reveal mechanisms through which the 

criminal courts exert social control with potential negative consequences for defendants absent 

incarceration or even conviction (Kohler-Hausmann 2018; Phelps 2017). The pretrial conditions 
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our respondents describe reveal the limited nature of the tools available to court officials; 

prosecutors and public defenders discuss similar, not competing, options. And these pretrial 

conditions resemble some of the techniques through which New York City’s misdemeanor courts 

exert their penal power, namely mandated performance and marking through record keeping 

(Kohler-Hausmann 2018). The implementation of pretrial conditions, or lack thereof, blurs the 

courts’ management of defendants’ social needs with its management of the risks they pose 

(Hannah-Moffat 2005). Future research could document the scope of and local variation in the 

courts’ use of pretrial conditions (Phelps 2017) as well as the social patterning of their use across 

criminal cases and defendants.   

Many of the court officials we interviewed do or do not attempt to address defendants’ 

social adversity in service of various goals related to their professional roles, while a small group 

of judges do or do not attempt to address defendants’ social adversity for welfarist or legal 

philosophical reasons. Do these varying motivations underlying court officials’ decision-making 

matter when they lead to the same outcomes? We argue that they help to reveal limitations and 

potential negative consequences for criminal defendants of court officials’ bail decisions. On the 

one hand, as public defenders in our sample point out, attempting to address the social adversity 

underlying criminal court involvement through pretrial conditions that are monitored by the 

probation department prior to conviction can pose undue burdens for defendants and ultimately 

result in additional criminal sanctions (Phelps 2013; Tonry and Lynch 1996). Additionally, the 

provision of social services within the criminal justice system is less than ideal, as the holistic 

well-being of the individuals being served is not necessarily the primary goal of such service 

provision (Hannah-Moffat 2005; McKim 2017). On the other hand, given the dearth of social 

services accessible to disadvantaged populations in light of the retrenchment of the welfare state, 
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the criminal justice system has become a vital access point for some poor individuals to such 

services (as well as housing and medical treatment within prisons and jails) (Comfort 2007; 

Wacquant 2008). Restricting pretrial conditions so as not to overburden defendants who are still 

lawfully innocent may, in the words of Judge 64, restrict “getting people things they need.” 

These competing arguments make the implications of social adversity-related pretrial conditions 

for inequality unclear. While the poor and racial/ethnic minorities are disproportionately likely to 

be impacted by such conditions (Beckett et al. 2006; Wakefield and Uggen 2010; Weaver et al. 

2019), whether these conditions simply reproduce, exacerbate, or ameliorate socioeconomic and 

racial/ethnic disparities depends on how defendants fair and whether these conditions achieve 

their stated aims.  

Our respondents’ understandings of defendants’ social adversity and their frustrations 

with not being able to meaningfully address it illustrate not only that not all court officials have 

punitive ideologies, but also that the criminal justice system is not built to accommodate criminal 

behavior’s complex social causes. Like the sentencing programs described at the outset of this 

article, court officials’ attempts to address defendants’ social adversity that we document focus 

on select forms of adversity and cannot address the multiple and overlapping causes of court 

involvement (Sampson and Laub 1995). As Judge 73 along with others complained, court 

officials are confronted with the effects of social adversity but do not have the tools or power to 

address it (Zacka 2017). Alleviating the social structural conditions that contribute to 

disproportionate criminal court involvement for the poor, racial/ethnic minorities, and those who 

experience addiction or mental illness can only come from outside of the courts, and even 

outside of the criminal justice system. Indeed, “thick public safety” is not produced by fear of 
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punishment or the criminal justice system, but by the stable housing and livelihoods that allow 

social bonds to flourish (Sampson 2012; Western 2018:182–188).  

Until such a reality is achieved, however, the criminal courts can be sites of intervention 

absent legislative change (Beckett 2018). And a harm reduction model as articulated by Steve 

Herbert and colleagues in the context of policing (2018) may serve as a helpful guide. In the 

context of the criminal courts, a harm reduction model might mean that prosecutors drop and 

reduce more charges, judges impose fewer pretrial conditions and lighter sentences, and defense 

attorneys refer their clients to independent social services outside of the criminal justice system 

with no strings attached. These steps would lessen the courts’ social control and would begin to 

locate the problems created by social adversity, and ultimately social adversity itself, outside of 

the criminal justice system.   
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Conclusion 

 

In this dissertation, I show that county-level drug mortality rates follow familiar social patterns 

with respect to socioeconomic status but unique social patterns with respect to race, that higher 

county-level opioid prescription rates are associated with higher prescription opioid drug arrest 

rates, and that many court officials in a Northeast state attempt to address criminal defendants’ 

social adversity, including drug addiction, when making their recommendations (attorneys) or 

decisions (judges) at bail hearings. Together, these findings extend understanding of recent 

opioid prescription to its consequences for criminal justice system contact and for the social 

patterning of drug mortality. They also reveal a mismatch between court officials’ 

understandings of the complex social adversities that lead to criminal court involvement and the 

criminal justice system’s limited tools of social control for addressing these social adversities 

that have been left at the doorstep of the criminal justice system by the retrenchment of the 

welfare state (Beckett and Western 2001; Wacquant 2008). Following from these findings, I 

argue that sociologists should pay increased analytic attention to how the social problems created 

by one set of policies or institutions land in the laps of others.   

 My findings also spark a new set of research questions. In the first chapter, I argue that 

the case of prescription opioids contradicts an assumption often made in studies of health 

disparities that (new) medical technologies improve health. Given their addictive properties, 

although prescription opioids do help some patients, they pose a new health risk factor for many 

others (Barnett, Olenski, and Jena 2017). This raises the questions of how and when medical 

technologies that are introduced to the public prove to be harmful. While journalists and others 

have offered accounts of how prescription opioids came to be so widespread, questions remain 
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regarding the organizational processes by which they were initially approved by the Food and 

Drug Administration (FDA) and regarding the FDA’s changing approval process over time.  

 In Chapter 2, I examine the relationship between opioid prescription and drug arrest rates, 

hypothesizing that higher rates of opioid prescription allow for more illegal activity involving 

prescription opioids and, in turn, arrests. It may also be the case that police officers in areas with 

higher drug mortality rates are more attuned to the illegal exchange of prescription opioids and 

devote more of their resources to combatting such activity. Future research could examine 

whether local drug mortality rates mediate the relationship between local opioid prescription 

rates and opioid drug arrest rates as well as whether drug mortality rates on their own impact 

opioid drug arrest rates.  

 In a similar vein, future research could investigate whether increased rates of opioid 

prescription have impacted incarceration rates. Among those who have been arrested in relation 

to prescription opioids, how many have been convicted and what have their sentences been? And 

to what extent do the answers to these questions vary across jurisdictions? In Chapter 2, I found 

that the relationship between opioid prescription and opioid drug arrest rates is not moderated by 

the local criminal justice system or social infrastructure, but such stratifying processes may occur 

following arrest.  

 In sum, this dissertation advances a contextual understanding of the consequences of 

opioid prescription and its rippling effects across institutions. If research were confined to the 

consequences of opioid prescription for addiction and mortality, researchers, policymakers, and 

practitioners would miss its full toll as well as the holes in the contemporary social safety net that 

are exposed by tracing how social adversity and opioid prescription intersect with the criminal 

justice system.    
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Appendix A 

 

Appendix Table A.1. County-level descriptive statistics of covariates, 2012-2014 

  All Countiesa Counties with ≥ 1000 Whitesb 

  Mean / N SD / % Min Max Mean / N SD / % Min Max 

Racial Composition          

% non-Hispanic black 8.96 14.51 0.00 85.67 8.99 14.50 0.00 85.67 

% Hispanic 7.99 12.95 0.00 98.45 7.75 12.25 0.00 98.45 

% non-Hispanic Asian  1.06 2.03 0.00 33.29 1.06 2.04 0.00 33.29 

% non-Hispanic other 3.12 6.84 0.00 95.37 2.94 5.74 0.00 78.13 

Socioeconomic Composition         

% poverty 15.92 6.36 2.99 53.49 15.82 6.17 2.99 43.18 

% ≥ 25 years with at least college  

   degree  19.14 8.62 4.24 71.96 19.18 8.62 4.59 71.96 

Organizational Density         
Nonprofit organizations per 1000  

   people 6.36 4.04 0.15 121.97 6.35 4.02 0.15 121.97 

Religious organizations per 1000  

   people 0.95 0.50 0.00 4.42 0.96 0.50 0.00 4.42 

Civic organizations per 1000 people 0.13 0.15 0.00 1.98 0.13 0.15 0.00 1.98 

Healthcare Environment         
% < 65 years without health  

   insurance 18.13 5.43 3.35 38.33 18.06 5.37 3.35 38.30 

Primary healthcare shortage area          

   No 521 17.07   521 17.22   

   Whole county 1,276 41.81   1,250 41.32   

   Part of county 1,255 41.12   1,254 41.45   

% ≥ 18 years veterans 11.23 2.78 2.84 27.79 11.25 2.77 2.84 27.79 

Economic Dependency          

   Nonspecialized 938 30.73   935 30.91   

   Farming 411 13.47   398 13.16   

   Mining 124 4.06   122 4.03   

   Manufacturing 892 29.23   892 29.49   

   Federal/State government 362 11.86   354 11.7   

   Services 325 10.65   324 10.71   

Urban-Rural Continuum         

   Metro, >= 1 million people 422 13.83   422 13.95   
   Metro, 250000-1 million     

     people 372 12.19   372 12.3   

   Metro, <250000 people 348 11.4   347 11.47   
   Nonmetro, urban population >=  

     20,000, metro adjacent 213 6.98   213 7.04   
   Nonmetro, urban population >=  

     20,000, not adjacent 89 2.92   89 2.94   
   Nonmetro, urban population  

     2500-19999, metro adjacent 588 19.27   584 19.31   
   Nonmetro, urban population  

     2500-19999, not adjacent 424 13.89   420 13.88   
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Appendix Table A.1. (continued)       

   Nonmetro, rural or <2500 urban  

     population, metro adjacent 217 7.11   210 6.94   
   Nonmetro, rural or <2500 urban  

     population, not adjacent 379 12.42   368 12.17   

a. N = 3052         

b. N = 3025         
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Appendix Table A.1. (Continued) 

  Counties with ≥ 1000 Blacksc 

  Mean / N SD / % Min Max 

Racial Composition      
% non-Hispanic black 17.19 17.11 0.33 85.67 

% Hispanic 7.99 10.86 0.00 90.4 

% non-Hispanic Asian  1.67 2.71 0.00 33.29 

% non-Hispanic other 2.46 3.17 0.00 44.29 

Socioeconomic Composition     
% poverty 16.74 6.48 3.45 43.18 

% ≥ 25 years with at least college degree  20.96 9.87 5.88 70.66 

Organizational Density     
Nonprofit organizations per 1000 people 4.8 3.57 0.15 121.97 

Religious organizations per 1000 people 0.81 0.32 0.00 2.43 

Civic organizations per 1000 people 0.09 0.08 0.00 0.69 

Healthcare Environment     
% < 65 years without health insurance 18.02 5.12 3.35 38.3 

Primary healthcare shortage area      
   No 264 17.75   
   Whole county 562 37.79   
   Part of county 661 44.45     

% ≥ 18 years veterans 10.75 2.8 2.91 27.79 

Economic Dependency      
   Nonspecialized 407 27.37   
   Farming 67 4.51   
   Mining 28 1.88   
   Manufacturing 514 34.57   
   Federal/State government 243 16.34   
   Services 228 15.33   
Urban-Rural Continuum     
   Metro, >= 1 million people 345 23.2   
   Metro, 250000-1 million people 286 19.23   
   Metro, <250000 people 248 16.68   
   Nonmetro, urban population >= 20,000, metro adjacent 144 9.68   
   Nonmetro, urban population >= 20,000, not adjacent 51 3.43   
   Nonmetro, urban population 2500-19999, metro adjacent 229 15.4   
   Nonmetro, urban population 2500-19999, not adjacent 92 6.19   
   Nonmetro, rural or <2500 urban population, metro adjacent 56 3.77   
   Nonmetro, rural or <2500 urban population, not adjacent 36 2.42     

c. N = 1487     
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a. Non-Hispanic, white male 

 

 
 
 

 
 

Appendix Figure A.1. Quintiles of mortality rates, 2012-2014 
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Appendix Figure A.1. (Continued) 
 

 

 

 

 

 

 

 

 

 

 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Bottom

Quintile

Second Quintile Third Quintile Fourth Quintile Top Quintile

P
er

ce
n
t 

o
f 

C
o

u
n
ti

es
 i

n
 E

ac
h
 Q

u
in

ti
le

Drug Mortality Quintiles

Bottom Quintile, Lung Second Quintile, Lung Third Quintile, Lung

Fourth Quintile, Lung Top Quintile, Lung

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

Bottom

Quintile

Second Quintile Third Quintile Fourth Quintile Top Quintile

P
er

ce
n
t 

o
f 

C
o

u
n
ti

es
 i

n
 E

ac
h
 G

ro
u
p

Drug Mortality Quintiles

Bottom Quintile, Leukemia Second Quintile, Leukemia

Third Quintile, Leukemia Fourth Quintile, Leukemia

Top Quintile, Leukemia



   
 

122 

 

b. Non-Hispanic, white female 

 

 
 
 

 
 

Appendix Figure A.1. (Continued) 
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Appendix Figure A.1. (Continued) 
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c. Non-Hispanic, black male 

 

 
 

 

 
 

Appendix Figure A.1. (Continued) 
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Appendix Figure A.1. (Continued) 
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d. Non-Hispanic, black female 

 

 
 

 

 
 

Appendix Figure A.1. (Continued) 
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Appendix Figure A.1. (Continued)
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Appendix Table A.2. OLS coefficients and 95% confidence intervals with standard errors 

clustered by state; and p-values of chi2 tests of difference between each model’s coefficients 

and the coefficients in Drug Mortality, Model 1; outcomes are standardized full population 

mortality rates per 100,000 people (mean = 0; standard deviation = 1), 2012-2014  

  
Drug Mortality, 

Model 1 

Alcohol 

Mortality 

Chi2 

test p-

value 

Cardiovascular 

Disease 

Mortality 

Chi2 

test p-

value 

Racial Composition       

% non-Hispanic black -0.02*** -0.01** 0.00 0.01*** 0.00 

 -0.03,-0.01 -0.01,-0.00  0.00,0.01  

% Hispanic -0.01 0.01 0.00 -0.01** 0.71 

 -0.03,0.01 -0.00,0.02  -0.01,-0.00  

% non-Hispanic Asian  0.01 0.01 0.44 0.03** 0.16 

 -0.01,0.04 -0.01,0.03  0.01,0.06  

Socioeconomic Composition      

% poverty 0.05*** 0.02*** 0.01 0.04*** 0.33 

 0.03,0.07 0.01,0.03  0.02,0.06  

% ≥ 25 years with at least college degree  -0.01 0.02** 0.00 0.00 0.31 

 -0.02,0.00 0.01,0.02  -0.01,0.01  

Organizational Density      

Nonprofit organizations per 1000 people -0.01 0.03 0.03 0.01 0.25 

 -0.02,0.01 -0.00,0.07  -0.01,0.02  

Religious organizations per 1000 people -0.14 -0.09 0.62 0.20** 0.00 

 -0.31,0.03 -0.27,0.09  0.08,0.31  

Civic organizations per 1000 people 0.04 0.29 0.36 0.31 0.13 

 -0.30,0.37 -0.13,0.71  -0.02,0.64  

Healthcare Environment      

% < 65 years without health insurance 0.01 -0.01 0.38 0.00 0.52 

 -0.02,0.03 -0.03,0.02  -0.02,0.02  
Primary healthcare shortage area  

   (reference: no)      

   Whole county -0.13 0.02 0.10 -0.29*** 0.04 

 -0.29,0.03 -0.13,0.16  -0.44,-0.14  

   Part of county 0.01 0.07 0.48 -0.06 0.27 

 -0.12,0.13 -0.06,0.19  -0.17,0.06  

% ≥ 18 years veterans 0.02 0.04*** 0.14 -0.02* 0.01 

 -0.01,0.05 0.02,0.06  -0.04,-0.00  

_cons -0.30 -1.53***  -0.61*  

 -1.05,0.46 -2.07,-0.99  -1.12,-0.11  

N 3052 3052   3052   

R-sq 0.18 0.28   0.21   

*p < 0.05; **p < 0.01; ***p < 0.001 

Note: All models also control for percent of the population that identifies as non-Hispanic other; economic 

dependency categories; and urban-rural continuum categories.
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Appendix Table A.2. (Continued) 

  

Lung 

Cancer 

Mortality 

Chi2 test 

p-value 

Myeloid 

Leukemia 

Mortality 

Chi2 test 

p-value 

Racial Composition      
% non-Hispanic black 0.00 0.00 0.00 0.00 

 -0.01,0.00  -0.01,0.00  
% Hispanic -0.02*** 0.19 0.00 0.34 

 -0.03,-0.01  -0.01,0.00  
% non-Hispanic Asian  0.03 0.54 0.04* 0.26 

 -0.01,0.06  0.01,0.07  
Socioeconomic Composition     
% poverty 0.05*** 0.91 0.03*** 0.00 

 0.03,0.07  0.02,0.04  
% ≥ 25 years with at least college degree  0.00 0.44 0.02** 0.00 

 -0.01,0.01  0.01,0.03  
Organizational Density     
Nonprofit organizations per 1000 people -0.01 0.80 0.01 0.22 

 -0.02,0.01  -0.01,0.03  
Religious organizations per 1000 people 0.16* 0.00 0.23** 0.00 

 0.00,0.32  0.10,0.36  
Civic organizations per 1000 people 0.33* 0.12 0.3 0.38 

 0.01,0.66  -0.24,0.84  
Healthcare Environment     
% < 65 years without health insurance 0.00 0.58 -0.02** 0.06 

 -0.01,0.01  -0.03,-0.01  
Primary healthcare shortage area (reference: no)     
   Whole county -0.29*** 0.02 -0.11* 0.83 

 -0.43,-0.16  -0.22,-0.00  
   Part of county -0.02 0.64 0.04 0.67 

 -0.16,0.11  -0.07,0.14  
% ≥ 18 years veterans 0.01 0.52 -0.01 0.11 

 -0.01,0.03  -0.03,0.00  
_cons -0.46  -0.57**  

 -0.94,0.01  -0.98,-0.16  
N 3052   3052   

R-sq 0.23   0.13   
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Appendix Table A.3. OLS coefficients and 95% confidence intervals with standard errors 

clustered by state; and p-values of chi2 tests of difference between each model’s coefficients 

and the coefficients in Drug Mortality, Model 1; outcomes are standardized mortality rates 

per 100,000 people for non-Hispanic white males (mean = 0; standard deviation = 1), 2012-

2014  

  

Drug 

Mortality, 

Model 1 

Alcohol 

Mortality 

Chi2 

test p-

value 

Cardiovascular 

Disease 

Mortality 

Chi2 

test p-

value 

Racial Composition       

% non-Hispanic black -0.01** 0.00 0.07 0.01*** 0.00 

 -0.02,-0.00 -0.01,0.00  0.00,0.01  

% Hispanic 0.00 0.00 0.17 0.00 0.76 

 -0.01,0.01 -0.00,0.01  -0.01,0.00  

% non-Hispanic Asian  0.03** 0.03** 0.89 0.04** 0.34 

 0.01,0.05 0.01,0.05  0.02,0.07  

Socioeconomic Composition      

% poverty 0.05*** 0.03* 0.18 0.04*** 0.47 

 0.03,0.07 0.01,0.05  0.02,0.06  

% ≥ 25 years with at least college degree  -0.01* 0.01* 0.00 0.00 0.34 

 -0.02,-0.00 0.00,0.02  -0.01,0.01  

Organizational Density      

Nonprofit organizations per 1000 people 0.00 0.03 0.07 0.01 0.21 

 -0.01,0.01 -0.01,0.06  -0.01,0.04  

Religious organizations per 1000 people -0.16* -0.08 0.38 0.20** 0.00 

 -0.32,-0.00 -0.28,0.12  0.08,0.33  

Civic organizations per 1000 people -0.01 0.13 0.59 0.39* 0.03 

 -0.42,0.40 -0.32,0.59  0.04,0.73  

Healthcare Environment      

% < 65 years without health insurance 0.00 0.00 0.82 0.00 0.85 

 -0.02,0.02 -0.03,0.02  -0.02,0.01  
Primary healthcare shortage area  

   (reference: no)      

   Whole county -0.17* -0.05 0.12 -0.29*** 0.16 

 -0.31,-0.03 -0.17,0.08  -0.46,-0.13  

   Part of county -0.04 0.03 0.36 -0.1 0.32 

 -0.14,0.07 -0.08,0.15  -0.23,0.03  

% ≥ 18 years veterans 0.01 0.05*** 0.02 -0.02* 0.00 

 -0.01,0.03 0.02,0.07  -0.03,-0.00  

_cons -0.15 -1.39***  -0.64**  

 -0.69,0.39 -1.90,-0.89  -1.11,-0.17  

N 3025 3025   3025   

R-sq 0.16 0.09   0.19   

*p < 0.05; **p < 0.01; ***p < 0.001 

Note: All models also control for percent of the population that identifies as non-Hispanic other; economic 

dependency categories; and urban-rural continuum categories. 
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Appendix Table A.3. (Continued) 

  

Lung 

Cancer 

Mortality 

Chi2 

test p-

value 

Myeloid 

Leukemia 

Mortality 

Chi2 

test p-

value 

Racial Composition    
  

% non-Hispanic black 0.00 0.00 0.00 0.00 

 -0.01,0.01  -0.00,0.00  
% Hispanic -0.01*** 0.03 0.00 0.33 

 -0.02,-0.01  -0.00,0.01  
% non-Hispanic Asian  0.03 0.73 0.03* 0.66 

 -0.01,0.06  0.00,0.05  
Socioeconomic Composition     
% poverty 0.05*** 0.99 0.01* 0.00 

 0.03,0.07  0.00,0.02  
% ≥ 25 years with at least college degree  -0.01 0.78 0.01 0.00 

 -0.01,0.00  -0.00,0.01  
Organizational Density     
Nonprofit organizations per 1000 people -0.01 0.57 0.02 0.27 

 -0.02,0.01  -0.02,0.05  
Religious organizations per 1000 people 0.21** 0.00 0.22* 0.00 

 0.07,0.36  0.01,0.42  
Civic organizations per 1000 people 0.21 0.25 0.03 0.92 

 -0.13,0.54  -0.65,0.70  
Healthcare Environment     
% < 65 years without health insurance 0.00 0.70 -0.01* 0.23 

 -0.01,0.02  -0.02,-0.00  
Primary healthcare shortage area  

   (reference: no)     
   Whole county -0.33*** 0.03 -0.07 0.15 

 -0.47,-0.20  -0.15,0.02  
   Part of county -0.10 0.35 0.02 0.29 

 -0.23,0.04  -0.07,0.11  
% ≥ 18 years veterans 0.00 0.14 -0.01 0.06 

 -0.02,0.01  -0.03,0.00  
_cons -0.40  -0.28  

 -0.82,0.01  -0.60,0.04  
N 3025   3025   

R-sq 0.20   0.06   
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Appendix Table A.4. OLS coefficients and 95% confidence intervals with standard errors 

clustered by state; and p-values of chi2 tests of difference between each model’s coefficients 

and the coefficients in Drug Mortality, Model 1; outcomes are standardized mortality rates 

per 100,000 people for non-Hispanic white females (mean = 0; standard deviation = 1), 

2012-2014  

  

Drug 

Mortality, 

Model 1 

Alcohol 

Mortality 

Chi2 

test p-

value 

Cardiovascular 

Disease 

Mortality 

Chi2 

test p-

value 

Racial Composition  
     

% non-Hispanic black -0.01** 0.00 0.04 0.01** 0.00 

 -0.01,-0.00 -0.01,0.00  0.00,0.01  

% Hispanic 0.00 0.01* 0.00 0.00 0.74 

 -0.01,0.01 0.00,0.02  -0.01,0.00  

% non-Hispanic Asian  0.02 0.04** 0.02 0.04*** 0.02 

 -0.00,0.03 0.01,0.06  0.02,0.06  

Socioeconomic Composition      

% poverty 0.04*** 0.01** 0.02 0.04*** 0.60 

 0.02,0.05 0.00,0.02  0.02,0.06  

% ≥ 25 years with at least college degree  -0.01* 0.01*** 0.00 -0.01 0.68 

 -0.02,-0.00 0.01,0.02  -0.01,0.00  

Organizational Density      

Nonprofit organizations per 1000 people -0.01* 0.02 0.02 0.00 0.13 

 -0.03,-0.00 -0.01,0.04  -0.02,0.02  

Religious organizations per 1000 people -0.06 -0.08 0.86 0.20** 0.00 

 -0.20,0.08 -0.28,0.12  0.08,0.31  

Civic organizations per 1000 people -0.14 0.30 0.10 0.15 0.11 

 -0.36,0.08 -0.17,0.77  -0.20,0.51  

Healthcare Environment      

% < 65 years without health insurance 0.02* 0.01 0.40 0.00 0.08 

 0.00,0.04 -0.01,0.03  -0.02,0.02  

Primary healthcare shortage area (reference: no)      

   Whole county -0.11 0.10 0.01 -0.32*** 0.00 

 -0.24,0.03 -0.01,0.22  -0.46,-0.17  

   Part of county 0.02 0.10 0.25 -0.08 0.08 

 -0.07,0.11 -0.01,0.20  -0.20,0.04  

% ≥ 18 years veterans 0.02 0.06*** 0.00 -0.02* 0.01 

 -0.01,0.04 0.04,0.08  -0.04,-0.00  

_cons -0.48 -1.68***  -0.37  

 -1.12,0.17 -2.15,-1.20  -0.85,0.11  

N 3025 3025   3025   

R-sq 0.12 0.11   0.17   

*p < 0.05; **p < 0.01; ***p < 0.001 

Note: All models also control for percent of the population that identifies as non-Hispanic other; economic 

dependency categories; and urban-rural continuum categories. 
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Appendix Table A.4. (Continued) 

  
Lung Cancer 

Mortality 

Chi2 test 

p-value 

Myeloid 

Leukemia 

Mortality 

Chi2 test 

p-value 

Racial Composition    
  

% non-Hispanic black 0.00 0.02 0.00 0.00 

 -0.01,0.01  -0.00,0.00  
% Hispanic -0.01* 0.53 0.00 0.54 

 -0.01,-0.00  -0.00,0.00  
% non-Hispanic Asian  0.04* 0.22 0.04** 0.11 

 0.00,0.07  0.01,0.06  
Socioeconomic Composition     
% poverty 0.04*** 0.15 0.03*** 0.31 

 0.03,0.06  0.02,0.04  
% ≥ 25 years with at least college degree  0.00 0.25 0.02*** 0.00 

 -0.01,0.00  0.01,0.03  
Organizational Density     
Nonprofit organizations per 1000 people 0.00 0.26 0.01 0.08 

 -0.02,0.01  -0.01,0.02  
Religious organizations per 1000 people 0.06 0.21 0.15** 0.01 

 -0.11,0.23  0.04,0.26  
Civic organizations per 1000 people 0.35 0.01 0.47* 0.01 

 -0.00,0.70  0.03,0.90  
Healthcare Environment     
% < 65 years without health insurance 0.00 0.03 -0.02* 0.00 

 -0.02,0.01  -0.03,-0.00  
Primary healthcare shortage area (reference: no)     
   Whole county -0.20** 0.19 -0.08* 0.78 

 -0.33,-0.07  -0.16,-0.01  
   Part of county -0.02 0.54 0.04 0.76 

 -0.16,0.12  -0.05,0.14  
% ≥ 18 years veterans 0.02* 0.59 -0.01 0.16 

 0.00,0.04  -0.02,0.01  
_cons -0.50*  -0.67**  

 -0.95,-0.04  -1.10,-0.24  
N 3025   3025   

R-sq 0.15   0.10   
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Appendix Table A.5. OLS coefficients and 95% confidence intervals with standard errors 

clustered by state; and p-values of chi2 tests of difference between each model’s coefficients 

and the coefficients in Drug Mortality, Model 1; outcomes are standardized mortality rates 

per 100,000 people for non-Hispanic black males (mean = 0; standard deviation = 1), 2012-

2014  

  

Drug 

Mortality, 

Model 1 

Alcohol 

Mortality 

Chi2 

test p-

value 

Cardiovascular 

Disease 

Mortality 

Chi2 

test p-

value 

Racial Composition  
     

% non-Hispanic black -0.01** -0.01* 0.54 0.00 0.00 

 -0.01,-0.00 -0.01,-0.00  -0.00,0.01  

% Hispanic 0.00 0.00 0.57 0.00 0.61 

 -0.00,0.01 -0.01,0.01  -0.01,0.01  

% non-Hispanic Asian  0.03* 0.01 0.23 0.01 0.07 

 0.00,0.06 -0.01,0.03  -0.02,0.03  

Socioeconomic Composition      

% poverty 0.02* 0.03*** 0.16 0.04*** 0.10 

 0.00,0.04 0.02,0.04  0.02,0.05  

% ≥ 25 years with at least college degree  0.00 0.01* 0.01 0.01* 0.06 

 -0.01,0.01 0.00,0.02  0.00,0.03  

Organizational Density      

Nonprofit organizations per 1000 people 0.01 0.01 0.67 0.00 0.25 

 -0.01,0.03 -0.01,0.03  -0.02,0.01  

Religious organizations per 1000 people -0.22 0.19 0.01 0.43*** 0.00 

 -0.49,0.06 -0.06,0.44  0.19,0.66  

Civic organizations per 1000 people 1.47*** 0.62 0.10 0.58 0.24 

 0.67,2.27 -0.43,1.67  -0.77,1.94  

Healthcare Environment      

% < 65 years without health insurance -0.01 -0.01 0.94 0.01 0.22 

 -0.02,0.01 -0.03,0.02  -0.01,0.04  

Primary healthcare shortage area (reference: no)      

   Whole county 0.00 0.01 0.86 -0.18 0.07 

 -0.15,0.14 -0.16,0.19  -0.37,0.01  

   Part of county 0.05 0.08 0.78 -0.07 0.19 

 -0.08,0.17 -0.09,0.25  -0.22,0.08  

% ≥ 18 years veterans 0.01 0.03* 0.12 0.00 0.53 

 -0.01,0.03 0.01,0.05  -0.02,0.02  

_cons -0.32 -1.22***  -1.36***  

 -0.77,0.13 -1.70,-0.74  -2.12,-0.61  

N 1487 1487   1487   

R-sq 0.11 0.08   0.10   

*p < 0.05; **p < 0.01; ***p < 0.001 

Note: All models also control for percent of the population that identifies as non-Hispanic other; economic 

dependency categories; and urban-rural continuum categories. 
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Appendix Table A.5. 

   

Lung 

Cancer 

Mortality 

Chi2 

test p-

value 

Myeloid 

Leukemia 

Mortality 

Chi2 

test p-

value 

Racial Composition    
  

% non-Hispanic black 0.00 0.04 0.00 0.00 

 -0.01,0.00  -0.00,0.00  
% Hispanic -0.01* 0.01 0.00 0.93 

 -0.01,-0.00  -0.01,0.01  
% non-Hispanic Asian  -0.01 0.00 0.02 0.68 

 -0.04,0.01  -0.01,0.05  
Socioeconomic Composition     
% poverty 0.01 0.45 0.01 0.68 

 -0.00,0.03  -0.01,0.04  
% ≥ 25 years with at least college degree  0.01* 0.04 0.01* 0.07 

 0.00,0.02  0.00,0.02  
Organizational Density     
Nonprofit organizations per 1000 people 0.00 0.25 0.00 0.26 

 -0.01,0.01  -0.01,0.00  
Religious organizations per 1000 people 0.23* 0.00 0.03 0.06 

 0.04,0.42  -0.07,0.14  
Civic organizations per 1000 people 0.70 0.28 0.28 0.12 

 -0.64,2.04  -1.22,1.78  
Healthcare Environment     
% < 65 years without health insurance 0.02* 0.01 0.00 0.68 

 0.00,0.03  -0.02,0.02  
Primary healthcare shortage area (reference: no)     
   Whole county -0.20 0.12 0.03 0.8 

 -0.42,0.02  -0.18,0.24  
   Part of county -0.10 0.21 -0.06 0.40 

 -0.28,0.08  -0.23,0.11  
% ≥ 18 years veterans 0.00 0.64 0.04 0.56 

 -0.03,0.03  -0.06,0.15  
_cons -0.80**  -1.07  

 -1.39,-0.21  -2.42,0.28  
N 1487   1487   

R-sq 0.04   0.04   

 

 



   
 

136 

 

Appendix Table A.6. OLS coefficients and 95% confidence intervals with standard errors 

clustered by state; and p-values of chi2 tests of difference between each model’s coefficients 

and the coefficients in Drug Mortality, Model 1; outcomes are standardized mortality rates 

per 100,000 people for non-Hispanic black females (mean = 0; standard deviation = 1), 

2012-2014 

  

Drug 

Mortality, 

Model 1 

Alcohol 

Mortality 

Chi2 

test p-

value 

Cardiovascular 

Disease 

Mortality 

Chi2 

test p-

value 

Racial Composition       

% non-Hispanic black -0.01** -0.01 0.86 0.00 0.14 

 -0.01,-0.00 -0.01,0.00  -0.01,0.00  

% Hispanic 0.00 0.00 0.25 0.01 0.72 

 -0.00,0.01 -0.01,0.01  -0.00,0.01  

% non-Hispanic Asian  0.02* 0.00 0.05 -0.01 0.11 

 0.00,0.05 -0.01,0.01  -0.04,0.02  

Socioeconomic Composition      

% poverty 0.01 0.01 0.92 0.04*** 0.00 

 -0.00,0.03 -0.00,0.03  0.03,0.06  

% ≥ 25 years with at least college degree  0.00 0.00 0.51 0.03*** 0.00 

 -0.01,0.01 -0.01,0.02  0.01,0.04  

Organizational Density      

Nonprofit organizations per 1000 people 0.00 0.01 0.12 0.00 0.96 

 -0.01,0.00 -0.00,0.02  -0.01,0.01  

Religious organizations per 1000 people -0.07 -0.02 0.59 0.35** 0.00 

 -0.22,0.08 -0.17,0.13  0.12,0.59  

Civic organizations per 1000 people 1.19** 0.17 0.09 0.31 0.30 

 0.42,1.97 -0.52,0.87  -1.13,1.75  

Healthcare Environment      

% < 65 years without health insurance -0.02** -0.01 0.48 0.01 0.01 

 -0.03,-0.01 -0.03,0.00  -0.01,0.03  

Primary healthcare shortage area (reference: no)      

   Whole county 0.09 0.09 0.97 -0.22* 0.00 

 -0.06,0.23 -0.02,0.20  -0.39,-0.05  

   Part of county 0.11 0.12* 0.93 -0.05 0.05 

 -0.03,0.26 0.01,0.23  -0.16,0.07  

% ≥ 18 years veterans 0.01 0.00 0.48 0.00 0.56 

 -0.02,0.03 -0.02,0.02  -0.02,0.02  

_cons -0.2 -0.22  -1.48***  

 -0.71,0.31 -0.86,0.41  -2.11,-0.85  

N 1487 1487   1487   

R-sq 0.06 0.04   0.11   

*p < 0.05; **p < 0.01; ***p < 0.001 

Note: All models also control for percent of the population that identifies as non-Hispanic other; economic 

dependency categories; and urban-rural continuum categories. 
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Appendix Table A.6. (Continued) 

  

Lung 

Cancer 

Mortality 

Chi2 test 

p-value 

Myeloid 

Leukemia 

Mortality 

Chi2 test 

p-value 

Racial Composition      
% non-Hispanic black 0.00 0.19 0.00 0.01 

 -0.01,0.00  -0.00,0.01  
% Hispanic 0.00 0.64 0.00 0.27 

 -0.00,0.01  -0.01,0.01  
% non-Hispanic Asian  0.00 0.13 0.03** 0.90 

 -0.03,0.02  0.01,0.05  
Socioeconomic Composition     
% poverty 0.01 0.74 0.00 0.17 

 -0.00,0.02  -0.02,0.01  
% ≥ 25 years with at least college degree  0.01** 0.04 0.01 0.25 

 0.00,0.02  -0.00,0.01  
Organizational Density     
Nonprofit organizations per 1000 people 0.01 0.29 0.01** 0.02 

 -0.01,0.03  0.00,0.02  
Religious organizations per 1000 people 0.16 0.02 0.19* 0.00 

 -0.04,0.36  0.02,0.36  
Civic organizations per 1000 people -0.28 0.03 -0.12 0.05 

 -1.41,0.85  -1.11,0.86  
Healthcare Environment     
% < 65 years without health insurance -0.01 0.45 0.01 0.00 

 -0.03,0.01  -0.00,0.03  
Primary healthcare shortage area (reference: no)     
   Whole county -0.19* 0.03 0.02 0.53 

 -0.35,-0.04  -0.17,0.21  
   Part of county -0.09 0.06 -0.07 0.13 

 -0.23,0.04  -0.24,0.10  
% ≥ 18 years veterans 0.00 0.78 0.01 0.85 

 -0.02,0.02  -0.01,0.02  
_cons -0.16  -0.49**  

 -0.86,0.53  -0.84,-0.14  
N 1487   1487   

R-sq 0.05   0.04   
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Appendix B 

 

Appendix Table B.1. Descriptive statistics, unweighted (N = 39,035 county years) 

  Mean / N SD / % Min. Max. 

Oxycodone/hydrocodone MME dispensed per capita (standardized) -0.06 0.98 -1.79 2.25 

Opioid drug arrests per 1,000 residents (standardized) 0.01 1.02 -0.72 2.91 

Cocaine/heroin drug arrests per 1,000 residents (standardized) -0.04 0.98 -0.85 2.62 

Marijuana drug arrests per 1,000 residents (standardized) 0.01 1.01 -1.44 2.29 

Other drug arrests per 1,000 residents (standardized) -0.06 0.95 -0.91 2.73 

Larceny arrests per 1,000 residents (standardized) 0.02 1.02 -1.40 2.18 

Population density (logged) 3.78 1.69 -2.31 10.22 

% Asian 0.93 1.51 0.00 23.78 

% Black 8.60 14.14 0.00 85.92 

% Hispanic 7.77 13.04 0.08 97.54 

% Other 2.85 6.24 0.00 86.69 

% Foreign Born 3.86 4.62 0.00 41.99 

% Males ages 15 to 24 7.01 1.91 1.52 32.52 

% < high school education 12.22 5.15 0.49 34.40 

% college degree or more 12.36 5.56 2.51 54.22 

% poverty 14.90 6.08 0.00 50.89 

% unemployed 6.31 2.71 1.10 26.00 

Homicides per 1,000 residents 0.03 0.06 0.00 2.34 

Non-lethal violent crime rate per 1,000 residents 2.24 2.19 0.00 80.04 

Non-violent property crime rate per 1,000 residents 22.06 13.48 0.00 240.51 

Urban-Rural Continuum     

    Metro 14,487 37.11   

    Nonmetro, urban population >= 20,000, metro adjacent 2,795 7.16   

    Nonmetro, urban population >= 20,000, not metro adjacent 1,229 3.15   

    Nonmetro, urban population 2,500-19,999, metro adjacent 7,569 19.39   

    Nonmetro, urban population 2,500-19,999, not metro adjacent 5,512 14.12   

    Rural or < 2,500 urban population, metro adjacent 2,549 6.53   

    Rural or <2,500 urban population, not metro adjacent 4,894 12.54   

Region     

    Northeast 3,163 8.10   

    Midwest 13,015 33.34   

    South 17,856 45.74   

    West 5,001 12.81   

Texas 3,802 9.74     

Proactive policinga  3.87 5.35 0.00 376.71 

Substance misuse treatment centers per 1,000 residentsb 0.06 0.07 0.00 1.04 

Nonprofit organizations per 1,000 residentsc 6.03 3.18 0.00 17.84 

a. Available for years 2003-2014     

b. Available for years 2004-2014     

c. Available for years 2005, 2009, 2014     
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Appendix Table B.2. Coefficients and 95% confidence intervals for the standardized opioid 

drug arrest rate following ordinary least squares regression, unweighted (N = 39,035 

county years) 

  Model 1 Model 2 Model 3 Model 4 

Oxycodone/hydrocodone MME dispensed per capita 

(standardized) 0.30*** 0.21*** 0.21*** 0.25** 

 0.18,0.42 0.11,0.31 0.10,0.33 0.07,0.42 

Population density (logged) 
 

-0.03 -0.03 -0.03 

 
 

-0.08,0.03 -0.08,0.03 -0.08,0.03 

% Asian 
 

0.02 0.02 0.02 

 
 

-0.02,0.06 -0.02,0.06 -0.02,0.06 

% Black 
 

-0.01* -0.01** -0.01** 

 
 

-0.02,-0.00 -0.02,-0.00 -0.02,-0.00 

   Oxycodone/hydrocodone x % Black 
  

0.00 
 

 
  

-0.00,0.00 
 

% Hispanic 
 

-0.01 -0.01 -0.01 

 
 

-0.03,0.00 -0.03,0.00 -0.03,0.00 

% Other 
 

0.00 0.00 0.00 

 
 

-0.01,0.02 -0.01,0.02 -0.01,0.02 

% Foreign Born 
 

0.01 0.01 0.01 

 
 

-0.01,0.04 -0.01,0.04 -0.01,0.04 

% Males ages 15 to 24 
 

-0.01 -0.01 -0.01 

 
 

-0.02,0.01 -0.02,0.01 -0.02,0.01 

% < high school education 
 

0.01 0.01 0.01 

 
 

-0.02,0.04 -0.02,0.04 -0.02,0.04 

% college degree or more 
 

-0.02*** -0.02*** -0.02*** 

 
 

-0.03,-0.01 -0.03,-0.01 -0.03,-0.01 

% poverty 
 

0.01 0.01 0.01 

 
 

-0.01,0.03 -0.01,0.03 -0.01,0.03 

   Oxycodone/hydrocodone x % poverty 
   

0.00 

 
   

-0.01,0.01 

% unemployed 
 

-0.02 -0.02 -0.02 

 
 

-0.05,0.01 -0.05,0.01 -0.05,0.01 

Homicides per 1000 residents 
 

0.11 0.11 0.11 

 
 

-0.25,0.46 -0.25,0.46 -0.25,0.47 

Non-lethal violent crime rate per 1000 residents 
 

0.01 0.01 0.01 

 
 

-0.03,0.06 -0.03,0.06 -0.03,0.06 

Non-violent property crime rate per 1000 residents 
 

0.01* 0.01* 0.01* 

 
 

0.00,0.01 0.00,0.01 0.00,0.01 

Urban-Rural Continuum 
    

    Urban pop >= 20,000, metro adjacent 
 

-0.03 -0.03 -0.03 

 
 

-0.13,0.07 -0.13,0.07 -0.13,0.07 

    Urban pop >= 20,000 not metro adjacent 
 

0.24* 0.24* 0.24* 

 
 

0.04,0.43 0.05,0.43 0.05,0.44 
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Appendix Table B.2. (Continued)     

    Urban pop 2,500-19,999, metro adjacent 
 

0.01 0.01 0.01 

 
 

-0.08,0.10 -0.08,0.10 -0.08,0.10 

    Urban pop 2,500-19,999, not metro adjacent 
 

0.05 0.04 0.05 

 
 

-0.10,0.19 -0.10,0.19 -0.09,0.19 

    Rural or < 2,500 urban pop, metro adjacent 
 

-0.18** -0.18** -0.18** 

 
 

-0.29,-0.07 -0.29,-0.07 -0.28,-0.07 

    Rural or <2,500 urban pop, not metro adjacent 
 

-0.23*** -0.23*** -0.23*** 

 
 

-0.36,-0.10 -0.36,-0.10 -0.35,-0.10 

Region 
    

    Midwest 0.22 0.06 0.06 0.06 

 -0.10,0.53 -0.28,0.40 -0.28,0.40 -0.28,0.41 

    South 0.46** 0.39* 0.39* 0.40* 

 0.16,0.76 0.02,0.76 0.02,0.76 0.03,0.76 

    West 0.29 0.23 0.23 0.24 

 -0.02,0.60 -0.18,0.65 -0.19,0.64 -0.18,0.65 

Texas 0.74*** 0.81** 0.81** 0.81** 

 0.41,1.07 0.33,1.30 0.33,1.30 0.32,1.30 

Intercept -0.31** -0.14 -0.14 -0.13 

 -0.51,-0.11 -0.80,0.51 -0.79,0.52 -0.79,0.52 

R2 0.13 0.18 0.18 0.18 

* p < 0.05; ** p < 0.01; *** p < 0.001     
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Appendix Table B.3. Coefficients and 95% confidence intervals for the standardized opioid 

drug arrest rate following ordinary least squares regression, weighted 

  Model 1 Model 2 

Prescriptions per 1,000 residents (standardized)a 0.26***  

 0.18,0.35  

% Medicare, Part D claims for opioidsb  0.05* 

  0.01,0.09 

Population density (logged) -0.03 -0.02 

 -0.11,0.05 -0.10,0.05 

% Asian 0.02 0.03 

 -0.02,0.07 -0.01,0.07 

% Black -0.01* -0.01** 

 -0.02,-0.00 -0.02,-0.00 

% Hispanic -0.01 0.00 

 -0.02,0.01 -0.02,0.01 

% Other 0.01 0.00 

 -0.01,0.03 -0.01,0.01 

% Foreign Born 0.00 -0.02 

 -0.03,0.02 -0.04,0.01 

% Males ages 15 to 24 0.01 0.01 

 -0.03,0.04 -0.02,0.04 

% < high school education 0.03 0.05* 

 -0.00,0.06 0.01,0.08 

% college degree or more -0.01 -0.01 

 -0.03,0.00 -0.03,0.00 

% poverty -0.01 -0.02 

 -0.04,0.01 -0.04,0.01 

% unemployed -0.02 0.00 

 -0.06,0.02 -0.04,0.04 

Homicides per 1000 residents 1.52 1.05 

 -0.13,3.18 -0.93,3.03 

Non-lethal violent crime rate per 1000 residents 0.03 0.05 

 -0.02,0.08 -0.01,0.11 

Non-violent property crime rate per 1000 residents 0.00 0.01* 

 -0.01,0.01 0.00,0.02 

Urban-Rural Continuum   

    Urban pop >= 20,000, metro adjacent -0.08 -0.04 

 -0.19,0.03 -0.21,0.13 

    Urban pop >= 20,000 not metro adjacent 0.06 0.19 

 -0.16,0.28 -0.05,0.44 

    Urban pop 2,500-19,999, metro adjacent 0.03 0.05 

 -0.15,0.22 -0.16,0.27 

    Urban pop 2,500-19,999, not metro adjacent -0.02 0.05 

 -0.23,0.19 -0.18,0.27 
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Appendix Table B.3. (Continued)   

    Rural or < 2,500 urban pop, metro adjacent 0.02 -0.03 

 -0.24,0.28 -0.32,0.26 

    Rural or <2,500 urban pop, not metro adjacent -0.17 -0.22 

 -0.45,0.10 -0.48,0.04 

Region   

    Midwest -0.07 -0.12 

 -0.32,0.18 -0.44,0.19 

    South 0.19 0.21 

 -0.09,0.47 -0.13,0.55 

    West 0.17 -0.16 

 -0.22,0.56 -0.55,0.23 

Texas 0.47* 0.49* 

 0.11,0.83 0.10,0.89 

Intercept 0.02 -0.30 

 -0.72,0.76 -1.10,0.49 

N 21162 5227 

R2 0.19 0.17 

Note: Standard errors clustered at the state level. All models also control for year 

indicator variables. 

* p < 0.05; ** p < 0.01; *** p < 0.001   
a. Available for years 2006 - 2014 

b. Available for years 2013 – 2014 
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Appendix Table B.4. Coefficients and 95% confidence intervals for the percentage of all 

drug arrests that are opioid drug arrests and the standardized opioid drug arrest rate 

following ordinary least squares regression, unweighted 

  
% All Drug Arrests 

That Are Opioid Drug 

Arrests 

Standardized Opioid 

Drug Arrest Rate 

Oxycodone/hydrocodone MME dispensed per capita 

(standardized) 0.02*** 0.01 

 0.01,0.03 -0.17,0.19 

Population density (logged) 0.00 0.27 

 -0.01,0.00 -0.37,0.90 

% Asian 0.00 -0.03 

 -0.00,0.01 -0.09,0.03 

% Black -0.00*** -0.02 

 -0.00,-0.00 -0.05,0.02 

% Hispanic 0.00 -0.03 

 -0.00,0.00 -0.09,0.04 

% Other 0.00 -0.10 

 -0.00,0.00 -0.30,0.09 

% Foreign Born 0.00 0.05** 

 -0.00,0.00 0.02,0.09 

% Males ages 15 to 24 0.00 0.05 

 -0.00,0.00 -0.00,0.10 

% < high school education 0.00 -0.03 

 -0.00,0.00 -0.10,0.04 

% college degree or more -0.00** 0.00 

 -0.00,-0.00 -0.06,0.05 

% poverty 0.00 0.01 

 -0.00,0.00 -0.02,0.04 

% unemployed 0.00 0.00 

 -0.00,0.00 -0.02,0.02 

Homicides per 1000 residents 0.02 0.00 

 -0.02,0.05 -0.29,0.28 

Non-lethal violent crime rate per 1000 residents 0.00 0.01 

 -0.00,0.00 -0.02,0.03 

Non-violent property crime rate per 1000 residents 0.00 0.00 

 -0.00,0.00 -0.00,0.01 

Urban-Rural Continuum 
 

 

    Urban pop >= 20,000, metro adjacent -0.01  

 -0.02,0.00  

    Urban pop >= 20,000 not metro adjacent 0.02*  

 0.00,0.04  

    Urban pop 2,500-19,999, metro adjacent 0.00  

 -0.01,0.01  
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Appendix Table B.4. (Continued)   

    Urban pop 2,500-19,999, not metro adjacent 0.00  

 -0.01,0.02  

    Rural or < 2,500 urban pop, metro adjacent 0.00  

 -0.02,0.01  

    Rural or <2,500 urban pop, not metro adjacent 0.00  

 -0.02,0.01  

Region 
 

 

    Midwest 0.00  

 -0.03,0.04  

    South 0.04  

 -0.00,0.08  

    West 0.03  

 -0.02,0.08  

Texas 0.09**  

 0.04,0.13  

Intercept 0.08* 2.64 

 0.00,0.15 -0.51,5.78 

County fixed effects No Yes 

Na 37917 39035 

R2 0.14 0.02 

Note: Standard errors clustered at the state level. All models also control for year indicator variables with 2000 

as the reference category.  

a. The model of the percentage of all drug arrests that are opioid drug arrests excludes county years in which 

zero drug arrests of any type occurred.  

* p < 0.05; ** p < 0.01; *** p < 0.001  
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Appendix Table B.5. Coefficients and 95% confidence intervals for the standardized 

cocaine/heroin drug arrest rate and the standardized larceny arrest rate following ordinary 

least squares regression (N = 39,035 county years) 

  
Cocaine/Heroin Drug  

Arrest Rate 
Larceny Arrest Rate 

  Weighted Unweighted Weighted Unweighted 

Oxycodone/hydrocodone MME dispensed per capita 

(standardized) 0.10** 0.04 0.05 0.07* 

 0.03,0.17 -0.01,0.09 -0.05,0.14 0.01,0.13 

Population density (logged) 0.18*** 0.13*** 0.09** 0.15*** 

 0.12,0.25 0.09,0.17 0.03,0.15 0.11,0.19 

% Asian -0.02 -0.02 -0.01 -0.01 

 -0.05,0.00 -0.05,0.02 -0.04,0.03 -0.04,0.03 

% Black 0.02*** 0.02*** 0.00 0.01* 

 0.01,0.03 0.02,0.03 -0.00,0.01 0.00,0.01 

% Hispanic 0.01 0.01*** 0.00 0.00 

 -0.00,0.01 0.01,0.01 -0.01,0.01 -0.01,0.00 

% Other 0.00 0.00 0.00 0.00 

 -0.01,0.01 -0.01,0.01 -0.02,0.01 -0.01,0.01 

% Foreign Born -0.01 0.00 -0.01 -0.01 

 -0.03,0.02 -0.01,0.01 -0.04,0.01 -0.02,0.01 

% Males ages 15 to 24 0.00 -0.01 -0.01 0.00 

 -0.02,0.03 -0.02,0.00 -0.04,0.01 -0.02,0.02 

% < high school education 0.03 0.00 0.00 0.00 

 -0.00,0.06 -0.01,0.02 -0.03,0.02 -0.02,0.02 

% college degree or more 0.00 0.00 -0.01 -0.01 

 -0.02,0.01 -0.01,0.01 -0.03,0.00 -0.02,0.00 

% poverty -0.01 -0.01 0.02 0.01 

 -0.02,0.01 -0.02,0.00 -0.00,0.04 -0.00,0.02 

% unemployed 0.00 -0.02 -0.04* -0.02 

 -0.03,0.03 -0.04,0.01 -0.08,-0.00 -0.05,0.01 

Homicides per 1000 residents -1.38* -0.06 -1.79*** -0.28 

 -2.42,-0.33 -0.26,0.14 -2.79,-0.79 -0.57,0.00 

Non-lethal violent crime rate per 1000 residents 0.08*** 0.05*** -0.06** -0.04** 

 0.05,0.11 0.03,0.07 -0.10,-0.02 -0.06,-0.01 

Non-violent property crime rate per 1000 residents 0.01* 0.01*** 0.04*** 0.04*** 

 0.00,0.01 0.00,0.01 0.04,0.05 0.03,0.05 

Urban-Rural Continuum 
     

    Urban pop >= 20,000, metro adjacent -0.02 0.07 -0.01 0.22*** 

 -0.14,0.09 -0.05,0.19 -0.14,0.11 0.11,0.33 

    Urban pop >= 20,000 not metro adjacent -0.01 -0.04 0.18* 0.47*** 

 -0.16,0.15 -0.20,0.12 0.01,0.36 0.31,0.64 

    Urban pop 2,500-19,999, metro adjacent -0.04 0.00 -0.29*** -0.03 

 -0.12,0.05 -0.06,0.05 -0.43,-0.16 -0.11,0.05 
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Appendix Table B.5. (Continued)     

    Urban pop 2,500-19,999, not metro adjacent -0.02 -0.03 -0.24** 0.06 

 -0.13,0.09 -0.11,0.05 -0.39,-0.08 -0.04,0.17 

    Rural or < 2,500 urban pop, metro adjacent -0.10 -0.07 -0.61*** -0.25*** 

 -0.26,0.06 -0.17,0.03 -0.80,-0.42 -0.38,-0.11 

    Rural or <2,500 urban pop, not metro adjacent 0.04 0.06 -0.70*** -0.22*** 

 -0.17,0.24 -0.05,0.18 -0.92,-0.49 -0.33,-0.11 

Region 
     

    Midwest -0.59*** -0.40*** -0.14 -0.13 

 -0.87,-0.31 -0.61,-0.20 -0.53,0.25 -0.46,0.20 

    South -0.40* -0.17 -0.07 -0.21 

 -0.73,-0.06 -0.43,0.09 -0.37,0.23 -0.51,0.09 

    West -0.49** -0.36** 0.33* 0.26 

 -0.82,-0.15 -0.59,-0.12 0.02,0.64 -0.05,0.58 

Texas 0.38** 0.41*** -0.13 0.14 

 0.10,0.67 0.23,0.60 -0.36,0.10 -0.06,0.35 

Intercept -0.96** -0.62** -0.60 -1.23*** 

 -1.52,-0.40 -0.98,-0.26 -1.28,0.09 -1.76,-0.70 

R2 0.46 0.44 0.41 0.50 

Note: Standard errors clustered at the state level. All models also control for year indicator variables with 2000 as 

the reference category.  

* p < 0.05; ** p < 0.01; *** p < 0.001     
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Appendix Table B.6. Coefficients and 95% confidence intervals for the standardized opioid 

drug arrest rate following ordinary least squares regression, unweighted 

  Model 1 Model 2 Model 3 

Oxycodone/hydrocodone MME dispensed per capita (standardized) 0.28*** 0.24*** 0.18** 

 0.18,0.37 0.14,0.34 0.05,0.31 

Proactive policinga 0.03*   

 0.01,0.06   

Oxycodone/hydrocodone x Proactive policing -0.01*   

 -0.02,-0.00   

Substance misuse treatment centers per 1,000 residentsb  -0.45  

  -0.94,0.05  

Oxycodone/hydrocodone x Substance misuse treatment centers  -0.17  

  -0.68,0.35  

Nonprofit organizations per 1,000 residentsc   -0.03* 

   -0.06,-0.01 

Oxycodone/hydrocodone x Nonprofit organizations   0.00 

   -0.02,0.02 

N 31513 26345 8008 

R2 0.20 0.20 0.20 

Note: Standard errors clustered at the state level. Models also control for: year indicator variables, population 

density, % Asian, % Black, % Hispanic, % other, % foreign born, % males ages 15 to 24, % < high school 

education, % college degree or more, % poverty, % unemployed, homicides per 1,000 residents, non-lethal violent 

crime rate, non-violent property crime rate, urban-rural continuum code, region, and whether the county is located 

in Texas.  

* p < 0.05; ** p < 0.01; *** p < 0.001    
a. Available for years 2003-2014    
b. Available for years 2005-2014    
c. Available for years 2005, 2009, 2014    
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