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1. Introduction 

Beginning in the 1980s, the HIV/AIDS epidemic plagued the United 
States for over two decades. In addition to the alarming racial disparities 
in HIV/AIDS deaths and diagnoses, whereby African Americans 
compose over 40% of new HIV/AIDS diagnoses (Center for Disease 
Control and Prevention, 2020), HIV/AIDS remains a major public health 
crisis in this country, albeit with significant regional variation. The 
South suffers from more HIV/AIDS diagnoses and deaths than any other 
U.S. region. Southeastern rural communities, foremost the Mississippi 
Delta, have disproportionately high rates of HIV/AIDS (Hall et al., 
2006). As the HIV/AIDS epidemic took hold, another major societal 
trend also swept the U.S.: mass incarceration. Counties that have high 
incarceration rates also have higher rates of HIV/AIDS (Henderson, 
2016). 

In this study, we will investigate how these trends hold across a 
nearly all rural Southern state, Arkansas. Arkansas, the focus of this 
study, has higher-than-average incidences of HIV/AIDS and high 
incarceration rates (Carson, 2020). Rural, southern places are under-
studied in research on both HIV/AIDS and mass incarceration. To this 
end, we explore the link between prison churn, community level factors 
like disadvantage/organizational density, and HIV/AIDS infection rates, 
based on data from a twenty-year period of mass incarceration and high 
HIV/AIDS rates. This important, historical data maps onto the height of 
both the HIV/AIDS pandemic and mass incarceration, making it 
particularly relevant for the study. We build specifically from Johnson 
and Raphael (2009), who find strong association between state level 
incarceration rates and the rise in state level HIV/AIDS infection rates 
over time. We take a place-based approach and examine the relationship 
between prison churn and HIV/AIDS rates across Arkansas. 

2. The dynamic process of churn 

The similar patterns of incarceration and HIV/AIDS lead us to the 
most vital concepts in exploring infectious disease and place-based 
inequality: carceral churn or coercive mobility. Carceral churn de-
scribes the process of removals and returns from and to communities 
through the criminal justice system, specifically incarceration and 
reentry back into communities. Churn contributes to neighborhood 
instability and it is linked to neighborhood concentrated disadvantage 
(Clear et al., 2003). Churn is also spatially concentrated, with many 
returning from prison to the most disadvantaged neighborhoods (Kubrin 
& Stewart, 2006; Visher & Farrell, 2005, pp. 1–16). 

In studying churn and infectious disease pathways, it is important to 
examine the prison context, the lives of people returning from prison, 
and the communities to which people return to after prison. While 
reentry focuses on the process of returning home from prison, churn 
captures both returns and admissions. Both can be independent con-
cepts; however, we see them as constitutive of similar social processes of 
punishment. For example, according to the Bureau of Justice Statistics 
(Durose et al., 2014), most people (67%) released from prison in 2005 
were re-arrested within three years and most return to poor 
communities. 

Many people going into prisons enter with pre-existing health 
problems; however, research also indicates that incarceration increases 
the likelihood of having additional health issues (Schnittker et al., 
2011). Health problems are exacerbated by prison conditions, stress, 
exposure to infectious diseases, and having to live with a large number 
of people (Massoglia, 2008; Thompson, 2008). 

The negative effects of incarceration on community integration and 
the resulting social, economic, and health disadvantages for people who 
have experienced time in prison are well-established strands of research 
(Morenoff & Harding, 2014; Schnittker et al., 2011; Uggen et al., 2006; 
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Western & Pettit, 2010). People entering into and returning from prison 
are part of vulnerable populations even before their incarceration. They 
are likely to have experienced racial discrimination, mental health 
challenges, unemployment, poverty, and homelessness (Greenberg & 
Rosenheck, 2008; James & Glaze, 2006; Pager et al., 2009; Watkin-
s-Hayes, Gay-Pittman, & Jean, 2012). Prison can put stress on familial 
relationships and is associated with mental health disorders, as well as 
increased incidences of midlife physical health problems (Christian, 
2005; Massoglia, 2008; Schnittker et al., 2012; Travis et al., 2001, pp. 
1–49; Turney, 2015). 

Returning home from a period of incarceration is often a difficult 
process and it can be challenging to rebuild social ties, resume routines, 
and attain economic mobility. Qualitative research by Western et al. 
(2015) indicates the material hardship people encounter upon return 
from prison often goes hand in hand with experiencing anxiety and 
loneliness. People returning from a period of incarceration commonly 
grapple with intense poverty, physical pain, and substance abuse issues 
(Western, 2018). 

Formerly incarcerated individuals often return to neighborhoods 
that experience residential instability, as well as lack resources, both in 
terms of their institutional and social network capacity, which can make 
people more likely to experience significant obstacles to building a life 
for themselves after prison (Kubrin & Stewart, 2006). Carceral churn is a 
form of residential instability which has long been shown to weaken the 
social infrastructure of neighborhoods. In turn, residential instability 
can impact the health of communities and their residents. Instability 
results in low neighborhood collective efficacy—social cohesion among 
neighbors coupled with residents’ propensity to intervene in matters for 
the good of the collective. When people intend to reside in their 
neighborhoods for a long period of time, own their homes, and have the 
economic resources to invest in their communities, they may feel more 
desire or responsibility to improve and maintain the health of their 
neighborhoods. In contrast, disadvantage spurred by race and class 
residential segregation, incarceration, and concentrated poverty leaves 
residents isolated and lacking the means to foster collective efficacy 
(Sampson, Raudenbush, and Earls 1997). 

Some research also indicates that churn can increase neighborhood 
crime rates (Hipp and Yates 2009; Clear et al., 2003). When a certain 
percentage of residents in a neighborhood are incarcerated, additional 
prison admissions increase crime levels (Clear et al., 2003). Further 
incarceration in neighborhoods already heavily impacted by the crim-
inal justice system may magnify social disorganization levels and 
impede a community’s ability to establish informal social controls (Rose 
& Clear, 1998). 

Thus, neighborhoods significantly impacted by incarceration that 
also have high crime rates are already some of the most vulnerable to 
infectious disease transmission. High community-level rates of return 
from a period of incarceration creates instability and makes commu-
nities more vulnerable to HIV transmission pathways. For example, a 
body of research demonstrates that Black male incarceration, housing 
precarity, and surveillance of people returning from prison all serve to 
de-stabilize and dissolve relationships, resulting in HIV/AIDS risk in 
low-income, Black communities among both men and women (Cooper 
et al., 2015; Khan et al., 2018; Blankenship et al., 2021). Other chal-
lenges, including economic insecurity, also raise HIV/AIDS risk. Finally, 
lack of institutional support in conjunction with poverty and trauma 
make it difficult for people returning from prison to cope well when 
living with HIV/AIDS (Watkins-Hayes, Gay-Pittman, & Jean, 2012). 

3. Churn and HIV/AIDS 

Counties that have high incarceration rates or reentry facilities for 
previously incarcerated individuals also have higher rates of HIV 
(Henderson, 2016). These effects are not just concentrated in urban 
places. Previous research on prison reentry often focuses on urban 
neighborhoods (Miller, 2021; Visher & Farrell, 2005, pp. 1–16; Western, 

2018). However, Eason, Zucker, & Wildeman (2017), drawing from 
Arkansas county-level data, show that high incarceration rates for both 
Black and white men exist across the urban-rural interface. 

Communities experiencing churn are vulnerable to infectious dis-
eases through various channels. First of all, high infection rates are seen 
in prison (Rosen et al., 2009). As a matter of fact, there exists an 
“alarming prevalence of communicable diseases like hepatitis C, TB, and 
HIV/AIDS among prisoners” (Restum, 2005, p. 1690). Thus, the effects 
of a period of incarceration on individual health outcomes has received 
much attention by scholars. Massoglia (2008) finds an independent 
negative influence of incarceration on health, especially for infectious 
disease, as do Schnittker and John (2007) for after prison release. Recent 
research has also found associations between incarceration and mor-
tality (Daza, Palloni, and Jones 2020). A number of mechanisms explain 
this pattern of high HIV/AIDS infection rates inside prisons: a high 
baseline percentage of people diagnosed with HIV/AIDS, more risky 
sexual behaviors, networks containing several individuals infected with 
HIV/AIDS who engage in (consensual and non-consensual) sex with 
multiple partners, and the disruption and destabilization of relationships 
formed outside of prison (Johnson & Raphael, 2009). 

Finally, individuals reentering their communities also face chal-
lenges with infectious diseases. Individuals with HIV/AIDS who have 
been previously incarcerated often experience relapsed drug use, which 
disrupts their medical treatment and makes the potential of re- 
incarceration for substance use more likely (Swan, 2015). Drawing 
from interviews with HIV-infected formerly incarcerated individuals in 
New York, Rowell-Cunsolo et al. (2020), find that study participants 
vary in how much antiretroviral medication they are provided by their 
prison upon their release—over a third received an amount that would 
last them less than a month. Sidibe et al. (2015) and Solomon et al. 
(2014) similarly find that HIV-infected individuals experience obstacles 
to maintaining care and antiretroviral therapy once they are released 
from prison. Their findings suggest that other critical reentry concerns, 
such as finding housing and food, compete with the task of obtaining 
needed health care. The authors also highlight community-level barriers 
to medical care such as lack of access to transportation. In addition, 
people infected with HIV/AIDS have trouble engaging in risk reduction 
strategies (Arnold et al., 2009) due to disorganization in social life 
post-incarceration. Blankenship, Smoyer, and Mattocks (2005) point to 
the de-stabilizing effect of incarceration on HIV-infected drug users in 
terms of disrupted networks and relationships, due to surveillance 
associated with being on probation and parole after incarceration and 
parole conditions obligating people on parole to avoid contact with 
former social ties. 

4. HCOs as organizational resources 

In this study, we hypothesize that healthcare organizations (HCOs)— 
specifically the presence of hospitals—may moderate the effect of churn 
on the incidence of HIV/AIDS. This is not to say that merely the presence 
of HCOs will result in access to care given transportation challenges in 
rural communities, lack of information about healthcare available, as 
well as the existence of other reentry challenges that may be a higher 
priority for formerly incarcerated people to tackle, such as finding 
housing. Surprisingly, some research shows that a presence of a HCO is 
related to higher rates of churn in communities in Arkansas (Wallace 
et al., 2015). This suggests that HCOs in of themselves may not be 
enough to reduce carceral churn at this point in time in some commu-
nities. However, the existence of HCOs is a crucial step towards 
addressing a vulnerable population’s medical needs. 

Prior research indicates a significant rural disadvantage in both 
health outcomes and healthcare access. Poor healthcare access among 
rural residents is influenced by a lack of resources, such as scarcity of 
services and trained physicians, as well as transportation challenges 
(Douthit, Kiv, Dwolatzky, & Biswas, 2015). However, the presence of 
healthcare organizations can increase access to care and improve 
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individuals’ health outcomes in communities (Soleimanpour et al., 
2010). 

Distribution of resources and opportunities also influences 
community-level social cohesion and neighborhood health (Marwell, 
2007). Hospitals and other HCOs, such as drug addiction centers and 
clinics, are considered neighborhood organizations: “neighborhood in-
stitutions in which the residents participate” (Small, 2006, p. 274). 
Proximity to organizational resources is important in facilitating their 
use (Allard et al., 2003; Marwell, 2007; Small, 2009). Resource utili-
zation has been shown to improve community cohesion and ultimately 
promote positive individual outcomes (Sampson, 2012). For example, 
community-based organizations provide opportunities and connect in-
dividuals to services such as healthcare and education, which help 
alleviate poverty (Marwell, 2007). In the case of a HCO, having access to 
one not only shapes the medical care one receives but also potentially 
connects under-resourced individuals to opportunities and benefits 
through a HCO’s ties with other organizations (Marwell, 2007; Small, 
2006). The presence of a HCO may also assist with advocacy on behalf of 
the needs of people who are using the services and bolster the services 
that are available to clients based on the HCO’s relationship with local 
governments. A HCO may provide a source of employment for residents 
in communities with minimal jobs opportunities (Marwell, 2007). All of 
these aspects can better support risk-reduction among people diagnosed 
with HIV/AIDS. 

While we know the formally incarcerated face a multitude of chal-
lenges to successful reentry including barriers to acquire housing, 
educational opportunities, employment, and adequate healthcare, we 
lack clarity on how these receiving communities are impacted by prison 
churn and how healthcare organizations may moderate the impact of 
churn on HIV/AIDS as an intervention. 

5. Research methods & data 

This research project was born of an ethnographic case study of a 
rural Arkansas town. The project on Arkansas Reentry and Health Dis-
parities (ARRHD) is an effort to examine the socioeconomic changes and 
health outcomes associated with prison reentry at the county level in the 
state of Arkansas. In particular, the project examines incidences of new 
HIV/AIDS cases in Arkansas counties as a function of both socioeco-
nomic, demographic, and reentry conditions. 

We combine these variables with admissions records to form a key 
independent variable: churn. 

Additionally, the ARRHD project aims to assess the influence of 
prison reentry on socio-economic characteristics of micro-places (e.g. 
block groups) in the state of Arkansas. The data is a unique combination 
of secondary data provided in two data sets that can be merged into a 
multilevel format. The first data set consists of individual inmate reentry 
records from the Arkansas Department of Corrections (ADC) between 
1990 and 2008. 

The second data set consists of county-level data related to new in-
cidents of HIV/AIDS annually between 1990 and 2011, the density of 
community organizations collected from annual county and zip code 
business pattern census data between 1990 and 2010, and structural 
census covariates associated with socio-economic and demographic 
characteristics of residents collected from the 1990, 2000, and 2010 
decennial census. County-level segregation data was created using 
block-group census data on race and ethnicity from decennial censuses. 
The index of dissimilarity was included for all pairs of white individuals, 
Black individuals, and Latino individuals. The key outcome variables 
include the spatial concentration of ADC reentries across counties (n =
120,000 from 1990 to 2011), characteristics of individuals (n = 70,000 
from 1990 to 2011), ADC reentries, and the county level incidence of 
HIV/AIDS cases from 1990 to 2011. We use a place-based (county-level) 
approach and ask: What is the relationship between churn and HIV/ 
AIDS rates across counties and over time in Arkansas? And: Do HCOs 
moderate the association between churn and HIV/AIDS rates over time 

and across counties? 

6. Data 

To conduct the analysis, we constructed a panel dataset spanning the 
period 1990–2010 that measures the rate of annual new HIV/AIDS 
cases, annual churn rate, reentry population characteristics and the 
demographics of each county in Arkansas (See Table 1). The panel 
dataset is compiled from several data sources. We contacted the 
Arkansas Department of Corrections for detailed information on the 
incarcerated population. We also contacted the Arkansas Department of 
Public Health for community level HIV/AIDS incidence. Both de-
partments provided the data without a Freedom of Information Request 
(FOIR). We then used R and Stata as data collection tools to clean the 
data and extract the variables we chose. 

6.1. HIV/AIDS data 

De-identified data on annual new HIV/AIDS cases by county are 
administrative data and was obtained from the Arkansas Department of 
Health. The data covers new HIV/AIDS cases in 75 counties over 22 
years, from 1990 to 2011. One issue with this data concerns confiden-
tiality. In counties with few new HIV/AIDS cases, those individuals may 
be easily identified. To still provide data for analysis from all counties 
from 1990 to 2011, while also ensuring confidentiality, the Department 
suppressed cells that show only one or two new HIV/AIDS cases annu-
ally. Around half of the counties have suppressed counts of new HIV/ 
AIDS cases for almost every year. For 2006, 2010, and 2011, only 
around 40% counties show suppressed counts. For 1996, more than 60% 
of the counties have suppressed counts. Three counties—Perry, Pike, 
and Stone—have all 22 years suppressed, meaning each year these 
counties recorded only one or two new HIV/AIDS cases. To use all of the 
cases for model estimation, we randomly assigned one or two to the 
suppressed values provided by the Arkansas Department of Health. 
Similar findings appeared from sensitivity analyses of the model with all 
suppressed HIV/AIDS counts assigned as one and the model with all 
suppressed HIV/AIDS counts assigned as two. 

6.2. Reentry data 

De-identified, administrative data for individual inmate reentry re-
cords from the Arkansas Department of Corrections (ADOC) between 
1990 and 2008 include address data, which allowed us to geocode in-
mates to communities after release (we assume most formerly incar-
cerated individuals return to the community of prior residence). 

6.3. Vera Institute of justice: In our backyard data 

The Vera Institute of Justice provides county-level data on prison 
admissions during the study period. We merged these annual, county- 

Table 1 
Descriptive statistics of dependent and independent variables used in regression 
analysis of HIV incidences, 1990–2010.   

Mean St. Dev. 

Log carceral churn rate 15.62 1.31 
HIV rate 8.13 9.23 
Prop. non-Hispanic Black 0.15 0.17 
Concentrated disadvantage 0.00 0.93 
Log hosp. per 100,000 0.31 0.24 
Population density 49.31 63.90 

Note: The HIV rates documented here start right in the middle of the U.S. HIV/ 
AIDS Epidemic which peaked in the mid-90s. The overall HIV rates are on a 
steady decline till the early 2000s and then fluctuate till the year 2010. The 
churn rates, on the opposite, are on a steady rise, a result of mass incarceration in 
the U.S. 
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level data on prison admissions with release data from ADC described 
earlier to construct the churn variable. 

6.4. Census data 

Census data includes demographic data of each county over time. We 
constructed a county-level disadvantage score by using factor analysis of 
the following socio-economic conditions: Proportion of child poverty, 
proportion of adults with no high school degree, percentage of unem-
ployment, proportion of households receiving public assistance income, 
and proportion of female-headed households. We also considered pro-
portion of Black individuals and population density of each county over 
the years. We interpolated the decennial data to construct an annual 
longitudinal dataset. 

6.5. County business pattern data 

The County Business Pattern (CBP) classifies each business with a 
formal payroll by the Standard Industrial Classification (SIC) code sys-
tem or the North American Classification System (NAICS). These codes 
designate each business a code that indicates their type. Using the data 
between 1986 and 2008, we used the county-level count data of several 
business or organization types to construct two broad HCO categories: 
doctors’ offices and hospitals. In 1997, SIC was replaced by NAICS. 
While SIC and NAICS codes are not strictly comparable, and the NAICS 
system is updated every five years, it is possible to establish near 
comparability in broad classifications of industry (e.g. farming/forestry, 
mining, construction, retail finance, etc.). All SIC and NAICS codes have 
been recoded to the 2007 NAICS system, the latest system developed 
during the study period. The relevant codes that reflect doctors’ offices 
and hospitals barely changed between the two systems or over time for 
NAICS. The change was subtle enough to make straightforward de-
cisions for our study. 

6.6. Key independent variables 

Carceral churn rate is the sum of admission and release per 100,000 
residents of each county from Vera Institute of Justice Data. Using 
census data, we constructed the Concentrated Disadvantage Index, the 
county-level disadvantage score described above. HCO density is a 
constructed numerical variable that uses both the CBP data and the 
census data: the number of hospitals in a county is divided by the 
county’s total population. We then standardized the decimals by 
multiplying 100,000, which indicates the number of hospitals per 
100,000 people in each county. 

7. Methods 

To test hypotheses relating incarceration, health care environments, 
socioeconomic disadvantage, racial composition, and HIV/AIDS in-
cidences, the analysis writes county-level HIV incidences as a function of 
county-level prison admissions and releases (carceral churn), concen-
trated disadvantage, hospitals per capita, the racial composition of the 
county, and population density. The primary zero-inflated negative 
binomial equation models counts of HIV in county i in year t as follows: 

N HIV Incidencesit = β0 + β1t + β2itChurn + β3it%Black + β4itHCOs

+ β4itDisad + β5itPopDens  

Where β1t are year fixed effects. We use a zero-inflated negative bino-
mial regression (ZINB) because the rare event of HIV/AIDS, even at the 
county level. This modeling strategy is used for count data that exhibit 
overdispersion and excess zeros. The zero-inflated method is suitable 
when the distribution of zeros is high, and many cases are at reduced risk 
or no risk of experiencing an event. The data distribution combines the 
negative binomial distribution and the logit distribution, whereby the 

first estimates the likelihood of a zero count and the latter the expected 
count of the outcome variable. We use a parsimonious equation to 
predict zero counts that includes population density for the given 
county. 

8. Results 

Fig. 1 displays the changes in carceral churn and HIV/AIDS incidence 
over time. HIV/AIDS rates are somewhat steady through the 1990s and 
decline in the early 2000s. However, after 2004 we observe increases in 
HIV/AIDS incidence rivaling levels in the mid-1990s. Conversely, the 
rate of prison admissions and releases sharply climbs in the late 1990s, 
and continues to grow steadily through the 2000s. 

Fig. 2 displays four maps. The top panel illustrates the incidence of 
HIV/AIDS in Arkansas counties per 100,000 inhabitants, averaged 
across two time periods: 1990–1999 and 2000–2010. Rates are dis-
played in quintiles. Overall, the average rate for all counties in the 1990s 
is 9.2 per 100,000, and in the later period it is 7.2. The average churn 
rate is nearly three times higher in the later period—the rate climbs to 
517.6 from 182 per 100,000. The bottom panel shows the average rate 
of carceral churn per 100,000 for the same periods. In the southwestern 
part of the state, HIV/AIDS is more diffuse in the earlier period and there 
is a higher concentration of churn. In comparison to the eastern portion 
of the state, which is part of the Yazoo Mississippi Delta, the southwest is 
more mountainous and wealthier. This could account for why churn and 
HIV/AIDS decline more precipitously in that region. In contrast, in the 
eastern portion of the state during the later period, HIV/AIDS and churn 
are concentrated across the highest quintiles. 

Table 2 displays results from zero-inflated negative binomial 
regression results. Model 1 reports estimates for a model of carceral 
churn and HIV/AIDS. Model 2 introduces levels of concentrated disad-
vantage, and Model 3 brings in a measure of the healthcare environ-
ment. A final model introduces an interaction term between carceral 
churn and the rate of hospitals per 100,000 people. All models include 
year fixed effects and controls for log population density. 

In all models, the log rate of carceral churn is a strong predictor of 
HIV/AIDS incidences. In Model 3, we find a 1% change in the log rate of 
carceral churn is associated with an 89% increase in the expected rate of 
HIV/AIDS incidences [exp(0.637) = 1.89], net of the county’s 

Fig. 1. Rates of HIV/AIDS incidences and carceral churn per 100,000 residents 
of Arkansas counties, 1990–2010. 
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concentrated disadvantage, total hospitals, population density, and year 
fixed effects. 

Concentrated disadvantage is also strongly correlated with HIV/ 
AIDS incidences. We find a one point increase in the county’s concen-
trated disadvantage score is associated with a 19% increase in the 

expected HIV/AIDS incidences. The healthcare environment is also 
predictive of HIV/AIDS incidences. A 1% increase in the rate of hospitals 
in the county per 100,000 residents is associated with a 0.63% decrease 
in the expected incidence of HIV/AIDS. Notably, the proportion of the 
county population that is non-Hispanic Black is not significantly related 
to HIV/AIDS incidences in either Model 2 or 3. Lastly, population den-
sity is positively correlated with higher HIV/AIDS incidences. 

Model 4 tests the degree to which the presence of HCOs moderates 
the association between carceral churn and HIV/AIDS incidence. We 
interpret the interaction term as suggesting that the impact of carceral 
churn is not consistent across areas with different rates of healthcare 
density. The effect of churn on HIV/AIDS incidence in areas with more 
hospitals is lower than in areas with fewer hospitals per 100,000 resi-
dents. We find that HCOs significantly moderate the effect of carceral 
churn on the incidence of HIV/AIDS in Arkansas counties. 

9. Discussion 

Although rates of HIV/AIDS across Arkansas generally decline from 
1990 to 2010, our findings demonstrate that counties with higher levels 
of carceral churn and disadvantage have higher rates of HIV/AIDS. 
However, we also find that counties with high levels of churn but more 
hospitals have lower rates of HIV/AIDS and, thus, that hospital density 
significantly moderates the effect of carceral churn on the incidence of 
HIV/AIDS in Arkansas counties. This important finding suggests that 
HCOs have a protective effect against the spread of HIV/AIDS, even in 
communities with higher levels of carceral churn and disadvantage. 

While Arkansas is a national leader in the U.S. HIV/AIDS rate for 

Fig. 2. Average rates of HIV/AIDS incidences and carceral churn per 100,000 inhabitants, 1990–1999 and 2000–2010. Maps display quintiles for each period.  

Table 2 
Zero-inflated negative binomial regression results of HIV incidences, 
1990–2010.   

Dependent variable: HIV incidences 

(1) (2) (3) (4) 

Log carceral churn rate 0.744*** 0.631*** 0.637*** 0.685*** 
(0.037) (0.038) (0.037) (0.042) 

Prop. non-Hispanic 
Black  

0.494 0.517 0.563  
(0.350) (0.348) (0.347) 

Concentrated 
disadvantage  

0.197*** 0.178*** 0.171**  
(0.066) (0.065) (0.065) 

Log hospitals per 
100,000   

− 0.460*** 3.201*   
(0.124) (1.533) 

Population density 0.004*** 0.005*** 0.005*** 0.006*** 
(0.0005) (0.001) (0.0005) (0.0005) 

Churn rate x Hospitals 
per 100,000    

− 0.236*    
(0.097) 

Constant − 10.234*** − 8.687*** − 8.680*** − 9.467*** 
(0.543) (0.554) (0.549) (0.641) 

Observations 1575 1575 1575  
Log Likelihood − 2915.2 − 2859.3 − 2852.4 − 2850.0 

Note: Models include year fixed effects. *p**p***p < 0.01. 
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African Americans, we do not find a significant effect specific to Black 
individuals at the county level after adjustment for carceral churn and 
other county-level factors. Finally, we conducted tests for a rural effect 
at the county level, but it was not significant. That said, population 
density was positively correlated with higher rates of HIV/AIDS in all 
models. 

There are several potential contributing factors to help explain these 
findings. First, 17% of all individuals with HIV/AIDS have a history of 
incarceration nationally (Wakefield & Uggen, 2010). Our findings 
linking county-level churn across Arkansas to rates of HIV/AIDS clearly 
supports this national trend. In addition, while Southern states have 
higher rates of incarceration overall, they tend to have lower racial 
disparities in rates of incarceration. Furthermore, despite moves towards 
decarceration across the U.S. since mid 2000s (The Sentencing Project, 
2019), the rate of incarceration, and therefore churn, did not signifi-
cantly decline in Arkansas during our study period. Our findings of 
higher HIV/AIDS rates across Arkansas are consistent with Southern 
trends in incarceration and HIV/AIDS incidence. 

While the seminal piece in this area by Johnson and Raphael (2009) 
is a national analysis from 1982 to 1996, our study is from 1990 to 2010. 
We similarly find associations between incarceration and HIV/AIDS. 
Furthermore, they examine incarceration, while we examine effect of 
churn on specific communities. While they advance our understanding 
of variation in HIV/AIDS rates across time, by state and individual-level 
characteristics, we add to this growing body of literature by measuring 
the importance of place-based characteristics and institutions. Specif-
ically, we examine the importance of the political economy by looking at 
the county, an administrative unit, that allows us to merge census data 
with other administrative records. Another significant advance our 
study provides is finding the moderating effect of HCOs on this vital 
health outcome. This study affirms the importance of not only studying 
context but how the presence of institutions affects public health crises. 

10. Limitations 

While we have twenty years of data on which to base our examina-
tion of the relationship between churn and rates of HIV/AIDS, these data 
are limited to one Southern state. Thus, although our study provides a 
deep dive into one Black Belt state during a specific period, it cannot 
reflect the relationship overall across the country. We do know the rise 
in HIV/AIDS and incarceration rates are associated over the same period 
nationally (Johnson & Raphael, 2009). With more granular spatial data, 
future studies could conduct more exploratory analysis that tests how 
spatial proximity to HCOs before and after prison release mitigates in-
fectious disease spread. Our county-level analysis demonstrates impor-
tant population-level patterns that could be further assessed for spatial 
clustering and multicollinearity with more detailed data. Moreover, 
missing data on the prior residence and return addresses of incarcerated 
people, as well as HIV incidences, may bias estimates of the relationship 
between carceral churn and HIV. More granular data would allow re-
searchers to assess and adjust estimates of HIV prevalence (e.g., impu-
tation) as it relates to incarceration (Mosha et al., 2020). 

Variation in type of HCO and proximity to HCO also influences the 
type of care that formerly incarcerated people are able to access. This is 
especially true in rural communities. Given that the majority of counties 
in Arkansas are overwhelming rural this is important for our study. This 
also speaks to the novelty of our study because we rarely see in-
vestigations into rural communities, especially regarding prison reentry 
and health outcomes. The way that space matters across rural commu-
nities is also dependent on time to travel to healthcare organizations, 
which speaks to the importance of future studies using spatial analyses. 
However, given the dearth of studies and data on rural communities, this 
initial investigation provides strong evidence of why we need further 
research on this important topic. While such questions were not in the 
purview of this study, future work could explore these matters to better 
understand how people may access medical care given variable rates of 

HIV/AIDS. 
For future studies, we would prefer more granular data for HIV/AIDS 

rates at the town or neighborhood level to match the census and churn 
data. County level data can obscure acute inequality. U.S. Census Places 
or municipalities are even more accurate for examining the depth and 
breadth of inequality. However, the Arkansas Department of Health 
collects data only at the county level to anonymize the identities of 
vulnerable populations suffering from HIV/AIDS. Finally, the period we 
observe is after the initial pandemic of HIV/AIDS in the 1980s. Future 
studies of infectious disease should consider potentially exploring data 
at the neighborhood or town level and over periods when initial public 
health crises first appear. 

11. Conclusion 

Prison proliferation has severely altered the physical, social, eco-
nomic, and political landscape of rural America (Lawrence & Travis, 
2004), especially across southern states like Arkansas. Tomaskovic-De-
vey and Avent-Holt (2019) recently argued that penal institutions are 
inequality generators. Given the way prisons exacerbate infectious dis-
ease, we should also understand such institutions as fundamental to the 
production of health inequality across the U.S as well. In this study, we 
find evidence of prisons increasing health inequality with regards to 
infectious disease, and we also find that the presence of healthcare in-
stitutions in communities can help mitigate poor health outcomes. Thus, 
penal and healthcare institutions can generate and mitigate 
community-level inequality, respectively. 

Of late, scholars increasingly study HIV/AIDS and health in the 
context of incarceration (Braithwaite et al., 1996; Gaiter & Doll, 1996; 
Wakefield & Uggen, 2010; Wildeman & Muller, 2012; World Health 
Organization, 2014); however, we suggest that HIV/AIDS and other 
infectious diseases are not just a health problem for prisons. We suggest 
it is also fruitful to look at communities to better understand how 
HIV/AIDS is spread and potential ways to mitigate the effects of infec-
tious disease. Wildeman and Muller (2012) suggest the “health spill-
over” effects of incarceration occur through a multitude of avenues, 
including the relationships people in the criminal justice system have 
with people in the “free world.” They reveal these relationships can have 
a negative health impact on sexual partners, family members, and 
friends. These “health spillover effects” are part of the aftermath of mass 
incarceration that stay with the individuals and their communities as 
they churn through the criminal justice system. 
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