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Abstract
Male Incarceration, the Health Care Service Environment and Sexual Health

By
Emily F. Dauria

Compared to areas with low rates of incarceration, areas with higher rates of
incarceration have higher and increasing rates of sexually transmitted infections (STIs).
Few studies have examined this relationship and even fewer studies have explored the
pathways through which higher incarceration rates may shape HIV/STI-risk. For this
dissertation, qualitative and quantitative methods were used to examine rates of male
incarceration, health care service accessibility and the prevalence of newly-diagnosed
STIs. The qualitative phase involved in-depth interviews with 33 heterosexual Black
women living in two neighborhoods: one with a high rate of male incarceration and low
sex ratio and one with lower rate of male incarceration and a more equitable sex ratio.
The quantitative phase used decennial data, STI surveillance data, incarceration data
and an inventory of health care service locations.

The first paper examined how local male incarceration rates and sex ratios
influenced perceptions of partner availability and the nature of partnerships for
heterosexual Black women. High rates of male incarceration and low sex ratios: 1)
reduced the number of available, desirable male partners, 2) impacted the structure and
purpose of partnerships and 3) influenced the risk characteristics of male sexual
partners.

The second paper explored the longitudinal relationship between the local rate of
male incarceration and the prevalence of newly-diagnosed STIs. Census tracts with
higher baseline rates and faster increasing rates of male incarceration had a prevalence
of newly-diagnosed STTs that was higher at baseline and increased more rapidly over
time. Census tracts with higher baseline rates of male incarceration did not have a faster
increase in their prevalence of newly-diagnosed STIs.

The third paper examined the relationship between rates of male incarceration
and of STIs, and whether spatial access to health care moderated this relationship. As
spatial access to sexual health services worsened, the magnitude of the relationship
between rate of male incarceration and prevalence of newly-diagnosed STIs decreased.

This dissertation study strengthens the evidence that rates of male incarceration
have negative consequences on sexual health outcomes and advances current
understandings of the pathways through which incarceration and sex ratios may
contribute to a vulnerability to STTs.
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Chapter 1: Introductory Literature Review

Introduction

Compared to areas with low rates of incarceration, areas with higher rates of
incarceration have higher and increasing rates of sexually transmitted infections
(hereafter STIs) (Thomas 2005, Thomas 2006, Thomas 2007). One study also found a
statistically significant association between rates of male incarceration and rates of
Human Immunodeficiency Virus (HIV) (Thomas 2006). As this is an emerging area of
research, few studies have examined these relationships and even fewer studies have
been conducted to explore the pathways through which higher incarceration rates may
lead to higher HIV/STI prevalences. Further, nearly all of the past work on the
association between incarceration rates and HIV and other STI rates has been cross-
sectional (Thomas 2005, Thomas 2006).

Because Black adults are imprisoned at a higher rate than members of other
racial/ethnic groups, male incarceration may help explain national racial/ethnic
disparities in STIs (Carson 2012). In 2011, Black adults represented roughly 13% of the
national population (Rastogi 2011), however, they accounted for approximately 38% of
prisoners under state and federal jurisdiction (Carson 2012). Black men and women
have the highest rates of STIs of all racial/ethnic groups in the U.S. In 2012, the
prevalence of gonorrhea among Black adults was 14.9 times that of White adults, the
prevalence of Chlamydia was 6.8 times that of White adults, and the prevalence of
primary and secondary syphilis was 6.1 times that of Whites (Centers for Disease Control
and Prevention 2014).

Recently, public health researchers have focused on the impact of factors
operating within neighborhoods and other geographic areas to understand disparities in

STIs, HIV and other health outcomes (Culhane J.F. & Elo 2005, Gary 2008). Further,



the National HIV/AIDS Strategy for the United States outlines the need to address the

impact of high rates of male incarceration on community health, including its effect on
rates of HIV and other STIs (The White House Office of National AIDS Policy 2010).
Aspects of the social environment (e.g. low male to female sex ratios) are a hypothesized
mediator of the relationship between rates of male incarceration and the transmission of
HIV and other STIs (Adimora 2006, Thomas 2006, Adimora 2007, Pouget 2010). Given
that health care availability may be associated with poorer health outcomes (Agency for
Healthcare Research and Quality 2008, Richardson 2010), we also hypothesize that the
health care service environment (e.g. availability) may act as a moderator of this
relationship.

The purpose of this dissertation was to use mixed methods to explore the
relationship among rates of male incarceration, the health care service environment and
the prevalence of newly-diagnosed STIs and to explore possible pathways through which
male incarceration may help explain racial disparities in sexual health outcomes. The
theoretical framework guiding this research was based on the social ecological model
(SEM) and Social Cognitive Theory (SCT). The SEM emphasizes that the health of the
individual is influenced by community and social structures in addition to individual
attitudes and behaviors (Stokols 1992, Stokols 1996). SCT states that human behaviors
are the result of the interaction between personal factors, behavior and the environment
(Bandura 1984). Both SEM and SCT allow researchers to address the factors that the PI
believes put individuals living in communities with higher rates of male incarceration at
increased risk for STIs and HIV (Stokols 1992).

This research provides an important step towards advancing understanding the
social factors that contribute to geographic variations and racial/ethnic disparities in
HIV and other STIs. The long-term objective of this study was to gain a greater

understanding of how male incarceration rates and the health care service environment



influence sexual health outcomes. Results from this dissertation can be used to inform
the development of programs and policies aimed at mitigating the adverse impact of

rates of male incarceration on the transmission of HIV and other ST1Is.

HIV/AIDS and other STIs

The southern region of the United States (US) consistently has the highest
burden of sexually transmitted infections (STIs) in the nation (Centers for Disease
Control and Prevention 2013, Centers for Disease Control and Prevention 2014, Centers
for Disease Control and Prevention 2014, Centers for Disease Control and Prevention
2014). In 2012, there were 496.9 cases of gonorrhea per 100,000 people and 131.9 cases
of Chlamydia per 100,000 people. Southern states also accounted for 43.5% of primary
and secondary syphilis cases. In 2008 (the most recent year of available data), states in
the South and Northeast reported the highest rates of HIV in the country (Centers for
Disease Control and Prevention 2013). By year’s end in 2010 the South accounted for
45% of the estimated 33,015 new AIDS diagnoses in the US (Centers for Disease Control
and Prevention 2013).

In 2012, the southern state of Georgia ranked first in the US in prevalence of
primary and secondary syphilis (9.5 case per 100,000), fifth in gonorrhea prevalence
(156.1 cases per 100,000), and eighth in Chlamydia prevalence (534 cases per 100,000)
(Centers for Disease Control and Prevention 2013). In 2011, the rate of diagnosis of HIV
infection among adults (aged 18 to 64) in the state of Georgia was 31.4 per 100,000
people and the rate of adults and adolescents living with diagnosed HIV infection in
Georgia was 428.8 per 100,000 people; both of which were higher than the national rate
of HIV diagnosis (19.1 per 100,000) and the national rate of adults and adolescents
living with diagnosed HIV (342.2 per 100,000) (Centers for Disease Control and

Prevention 2013).



Black men and women have the highest rates of STIs of all racial/ethnic groups in
the US. In 2012, the prevalence of gonorrhea among Black adults was 14.9 times that of
White adults, the prevalence of Chlamydia was 6.8 times that of White adults, and the
prevalence of primary and secondary syphilis was 6.1 times that of Whites (Centers for
Disease Control and Prevention 2014). In 2010, Black adults accounted for roughly 44%
of all new HIV infections among individuals aged 13 years or older (Centers for Disease
Control and Prevention 2014).

National trends in racial disparities in rates of HIV/STTIs are also evident in the
state of Georgia. Although Black adults represent roughly 30% of Georgia’s population,
they account for a higher proportion of HIV/AIDS cases and cases of other STIs
compared with other races and ethnicities. Of the newly diagnosed HIV cases in Georgia
in 2012, 55% were among African Americans (Georgia Department of Human Resources
2008). In 2012, Black adults in Georgia had a higher rate of Chlamydia (794.4 versus
110.9 per 100,000), gonorrhea (309.4 versus 18.8 per 100,000) and primary (3.8 versus
0.5 per 100,000) and secondary syphilis (20.2 versus 1.9 per 100,000) than White adults
(Georgia Division of Public Health 2011).

Social and Contextual Determinants of Health

While important, individual-level behaviors alone (e.g. number of partners,
practices and condom use) are typically unable to explain complex health outcomes like
HIV and other STIs (Division of STD Prevention 2007, Hallfors, Iritani et al. 2007, Aral,
Adimora et al. 2008). These and other behaviors should be examined with the
understanding that they occur within a larger social and environmental context (Aral
1996, Rhodes 1998, Koopman 1999, Diez Roux 2007, Richardson 2010). Researchers
have examined how social and contextual determinants are associated with several
health outcomes including infant birth weight (Collins 1998, Masi 2007, Auger 2008),

breast cancer mortality (Dean 1988, Jenks 1994, Auschengrau 1996) and of particular



interest, sexual initiation(Cubbin 2005) and risk of STIs (Ellen 2004, Adimora 2007),
even after controlling for individual-level factors. One of these determinants,
incarceration rates, has emerged as a potentially powerful contextual determinant of the
prevalence of newly-diagnosed STIs in the general population (Thomas 2006, Thomas
2007, Pouget 2010).

Male Incarceration

The US incarcerates more individuals than any other country in the world. In
2012, there were over 1.5 million individuals incarcerated in our nation’s jails and
prisons (The Sentencing Project 2014). Geographic variations evident in rates of HIV
and other STIs are also visible in rates of male incarceration. Rates of male incarceration
are highest in southern region of the US (The Sentencing Project 2008). In Georgia,
there are roughly 542 (per 100,000) individuals incarcerated in prisons and 496 (per
100,000) incarcerated in jails. Both of which are higher than the national average (480
per 100,000 and 235 per 100,000 respectively). Men are incarcerated at a higher rate
than women: of those incarcerated in Georgia nearly 94% are male (Georgia Department
of Corrections 2010).

Racial disparities in incarceration rates are evident in rates of incarceration
nationally and in the state of Georgia. In 2011, while Black adults represented roughly
13% of the national population (Rastogi 2011), they accounted for approximately 38% of
prisoners under state and federal jurisdiction (Carson 2012). Although African
Americans represent roughly 30% of Georgia’s population, they represent over 62% of

the individuals who are incarcerated (Georgia Department of Corrections 2010).



Research Linking Incarceration and the Transmission of HIV and other STIs

Initial studies examining the relationship between rates of incarceration and
rates of STIs found a positive correlation between incarceration rates and STI prevalence
in the general population (Thomas 2005, Thomas 2006, Thomas 2007).

In the first study, Thomas et al. (Thomas 2005) examined the relationship between
incarceration rates and rates of STIs (gonorrhea, Chlamydia, AIDS and syphilis) in North
Carolina in 1999. The investigators calculated county-level Pearson correlation
coefficients to identify the association between rate of incarceration and the rate of each
STI. The investigators found that a higher rate of incarceration for a given North
Carolina county was associated with a higher rate of gonorrhea, Chlamydia and AIDS but
not syphilis. Findings from this study support the relationship between male
incarceration rates and rates of STIs.

In the second study, Thomas et al. (2007) used mixed methods to examine the
relationship between incarceration and STIs. Quantitative methods were used to explore
this relationship at the census tract level in Durham County, North Carolina for the years
2001 and 2002. In addition, semi-structured ethnographic interviews with male ex-
offenders and the sexual partners of prisoners or ex-offenders in Durham, North
Carolina were conducted to identify the mechanisms by which incarceration affected the
transmission of STIs. The investigators found that tract-level incarceration rate was
associated with Gonorrhea rate in the subsequent year, independently of the effects of
age, race and poverty. Their ethnographic interviews helped to illuminate some of the
mechanisms by which a high incarceration rate could lead to high STI rates. Specifically,
their findings revealed that imprisonment often led both members of a former sexual
partnership into a relationship with a new partner. The partner who was not
incarcerated would often become engaged in a new partnership due to the need to

remain financially secure after losing a breadwinning partner to prison. Imprisoned



partners also developed new relationships while in prison or upon their release from
prison. Lastly, recently released ex-offenders felt they needed to have multiple sex
partners in order to satisfy pent-up desires.

In the third study, Thomas et al.(Thomas 2006) calculated age-adjusted Pearson
correlation coefficients between rates of incarceration and reportable STIs in the 100
counties of North Carolina for each year from 1995 to 2002. To approximate a temporal
casual sequence, the investigators calculated age-adjusted correlations for the
incarceration rate in a given year and health outcomes 1 and 2 years later. Results
suggest that rates of Chlamydia and gonorrhea in North Carolina increased with
increasing incarceration rates, when adjusted for age, race and poverty distributions.

Lastly, Pouget et al. (2010) examined the associations of “male shortage” and
high incarceration rates with the number of opposite sex partners using cross-sectional
population level data linked to survey data. They found that sex ratios and incarceration
rates varied greatly by race and ethnicity. Non-Hispanic Black men in counties with a
shortage of non-Hispanic Black men and a high non-Hispanic Black male incarceration
rate were more likely to have more than one opposite-sex partner than those in counties
with more balanced sex ratios. Further, participants living in two low sex ratio categories
and one high incarceration rate category had significantly greater odds of having five or
more partners. The findings from this study support the hypothesis that male shortage
and incarceration rates are associated with having a larger number of sexual partners,
increasing an individual’s risk of HIV/STIs.

These studies were the only ones found in the current literature that 1) establish
an association between rates of incarceration and rates of STIs and 2) investigate the
relationship between incarceration and STI risk by examining the influence of available

partners and partner concurrency. More research needs to be done to determine the



longitudinal relationship between rates of incarceration and to understand the

mechanisms through which male incarceration affects HIV/STI risk for.

Mechanisms of STIs and HIV Transmission: Sexual Networks, Relationship
Dynamics and Male Incarceration

Sexual network dynamics play a significant role in understanding the
transmission of STIs (Garnett, Hughes et al. 1996, Rothenberg and Narramore 1996,
Ghani 1997, Ghani, Swinton et al. 1997, Aral 1999, Laumann and Youm 1999). Sexual
networks, or a group of people who are linked either directly or indirectly through sexual
contact (Klovdahl 1994, Flom 2001), are often formed among people with similar
attributes including age, race or ethnicity, educational background, religion and often
develop through social networks, activities and the neighborhoods where individuals live
(Aral 1999, Adimora 2005, Adimora 2006). Sexual networks are thought to influence
individual behavior through multiple pathways including via: 1) social support, 2) social
influence, 3) social engagement and attachment and 4) access to resources and material
goods (Berkman 2000). High incarceration rates in geographic areas can have
devastating consequences on communities by altering the size and composition of sexual
networks in ways that accelerate the spread of STIs.

To begin, high rates of male incarceration can lead to a decrease in the number of
available sexual and relationship partners for women (Adimora, Schoenbach et al. 2001,
Adimora 2005, Harawa 2008, Friedman 2009). Sex ratios are a key determinant of the
structure of sexual networks, marital patterns and family stability (Guttenburg 1983).
Low male to female sex ratios may influence partner selection, duration and stability and
can lead to concurrent partnerships (Aral 1999, Adimora 2005, Adimora 2006, National

Alliance of State and Territorial AIDS Directors 2008).



Concurrent partnerships are defined by the United Nations Working Group on
Concurrent Partnerships as “overlapping sexual partnerships where intercourse with one
partner occurs between two acts of intercourse with another partner”(UNAIDS
Reference Group on Estimates 2009, pg. 621). Sexual partnership concurrency has been
associated with increasing the size of HIV and STI epidemics and with increasing speed
at which they are spread (Morris 1995, Ghani 1997, Doherty 2006). Specifically,
mathematical modeling and empirical research suggest that concurrent sexual
partnerships permit a more rapid spread of disease then sequential monogamous
relationships because an individual infected by one partner already has additional sexual
partners to infect (Watts 1992, Adimora 2002). Furthermore, because sexual
partnerships overlap, early partners are no more protected from infections than partners
acquired later; a concept known as connectivity (Morris 1995). Partnerships that overlap
for longer periods of time may be associated with greater HIV/STI transmission risk
than concurrent partnership episodes of short duration (Khan 2009). Concurrent
partnerships are particularly important regarding the spread of HIV, given that,
individuals who are newly infected with HIV experience higher infectivity levels (Pilcher,
Tien et al. 2004).

A growing body of research has examined the pathways through which
individual-level experiences of incarceration are associated with partner concurrency
(Gorbach 2002, Adimora, Schoenbach et al. 2003, Nunn, Dickman et al. 2011, Senn,
Scott-Sheldon et al. 2011). Periods of incarceration can disrupt existing romantic
partnerships and female partners left behind may engage in concurrent partnerships to
fulfill unmet material, sexual or emotional needs (Nunn, Dickman et al. 2011, Senn,
Scott-Sheldon et al. 2011, Davey-Rothwell 2013). Findings from these suggest that
women and men have similar reasons for engaging in sexual partner concurrency

(Gorbach 2002, Senn, Scott-Sheldon et al. 2011). Recently released men also report
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engaging in concurrent partnerships following their reentry in order to fulfill multiple
needs (Nunn, Dickman et al. 2011). For recently released men, however, identifying
partners may be relatively easy given imbalanced sex ratios among Black adults
(Adimora 2005, Harawa 2008, Friedman 2009). These studies, while important for
understand the impact of incarceration on sexual risk, largely focus on the experiences of
formerly incarcerated men and/or their sexual partners. We were unable to identify any
studies that empirically examined the pathways through which high male incarceration
rates influence the nature of sexual partnerships among Black women.

In addition to influencing the number and structure of partnerships (e.g. partner
concurrency) sexual network characteristics are believed to influence sexual decision-
making within partnerships. It has been posited that imbalanced sex ratio can disrupt
relationship power in ways that contribute to a woman’s difficulty in discussing and
negotiating condom use with male sexual partners (Adimora 2002, Adimora and
Schoenbach 2002, Logan, Cole et al. 2002, Adimora 2005, Adimora 2006, Adimora
2007, Harawa 2008, National Alliance of State and Territorial AIDS Directors 2008,
Khan 2009). Specifically, lower levels of interpersonal power can interfere with a
woman’s ability to initiate discussions about condom use due to concerns that discussing
the topic will lead to conflict, violence or threaten the future of the relationship (Fullilove
1990, Wingood 1997, Logan, Cole et al. 2002).

While it has been frequently hypothesized that imbalanced sex ratios (due in part
to male incarceration) can influence sexual relationship power and sexual decision-
making within partnerships, especially among Black adults (Adimora, Schoenbach et al.
2001, Logan, Cole et al. 2002, National Alliance of State and Territorial AIDS Directors
2008) we were unable to identify any studies specifically examining this relationship.
Further research into the role that imbalanced sex ratios have on sexual relationships is

needed to better understand racial disparities in rates of HIV and other STTs.



11

The Service Environment: Spatial Access to Health Care Services

At the most basic level, access to health care depends on the individual
characteristics of an individual and community characteristics, like features of the
environment where they live (Andersen 2002). Decreased access to healthcare services
among African Americans has been identified as a contributing factor to health
disparities across various health outcomes (Mayberry 2000, Smedley 2003). Research
suggests that spatial or geographic factors such as increased distance and travel time to
health care providers may be associated with poorer health outcomes (Mercer, Sutcliffe
et al. 2007, Agency for Healthcare Research and Quality 2008, Goldenberg 2008,
Richardson 2010). For example, convenience of access to health care services has been
associated with patient decisions regarding cancer screenings (Richardson 1990,
Zimmerman 1997, Friedman 2001, Baron 2008), breast cancer care (Onega 2008),
vaccinations for children (Fu 2009), asthma care visits (Teach 2006) and general health
care utilization (Acury 2005).

Health care visits are important opportunities for testing for HIV and other STIs
(Dorell, Sutton et al. 2011). Delayed detection of HIV and other STIs can lead to
increased morbidity and even mortality (Mosen, Wenger et al. 1998), and delayed
treatment may increase the likelihood that the infections will spread to other individuals
in a sexual network (Aral, Adimora et al. 2008). Spatial access to health care shapes
utilization and is an important determinant of treatment seeking behavior (Fortney
2000, Mays 2000). Reduced spatial access to health care services may affect HIV and
other STI rates by delaying testing and treatment (Fulcher 2005, Division of STD
Prevention 2007, Mercer, Sutcliffe et al. 2007, Tyler-Hill 2007, Hogben 2008). There is
conflicting evidence, however, regarding the relationship between access to health care

services and delay in diagnosis and treatment of STIs (Mercer, Sutcliffe et al. 2007,



12

Goldenberg 2008, Monnet, Ramee et al. 2008, Olonilua, Ross et al. 2008, Bonney 2011).
Some empirical evidence suggests that when health care is convenient to access STI care
seeking delays are shorter (Mercer, Sutcliffe et al. 2007, Goldenberg 2008). Other
studies have failed to find a connection between travel time and STI diagnosis or care
(Olonilua, Ross et al. 2008), decreased STI diagnosis (Olonilua, Ross et al. 2008) or have
found curvilinear relationships between travel time and STI status (Bonney 2011).

To our knowledge there have been no studies that have considered the service
environment, specifically spatial access to health care, as a potential moderator of the
relationship between incarceration rates and rates of HIV and other STIs. More research
is needed to better understand whether a relationship exists between spatial access to

health care, male incarceration rates and rates of HIV and other STIs

Gaps in the Literature

There are several limitations evident in the literature presented above that
warrant attention. These limitations are presented below.

Sexual Networks, Relationship Dynamics and Male Incarceration. Although
several studies have identified incarceration as an important factor contributing to an
individual’s engagement in partner concurrency, none of the studies provided an in-
depth exploration of how incarceration impacts partner concurrency. A few studies have
explored attitudes and practices of partner concurrency among African Americans
(Carey 2010, Dolwick Grieb 2011, Nunn, Dickman et al. 2011, Senn, Scott-Sheldon et al.
2011) and even fewer have considered the attitudes and practices of African American
women (Gorbach 2002, Senn, Scott-Sheldon et al. 2011). To our knowledge no studies
have examined the attitudes and practices of partner concurrency explicitly among

African American women. Further, of those studies that did include African American
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women, the qualitative methods used (e.g. focus groups) may not be the best suited for
exploring a topic that is perceived as sensitive or stigmatized (Kaplowitz 2000).

Research Linking Incarceration and the Transmission of HIV and other STIs.
To our knowledge only three studies have established a positive correlation between
rates of incarceration and rates of STIs (Thomas 2005, Thomas 2006, Thomas 2007).
The bulk of this work however, has been cross-sectional (Thomas 2005, Thomas 2006),
and are therefore unable to establish a causal relationship between rates of male
incarceration and the prevalence of newly-diagnosed STIs. Researchers have utilized
different administrative units (i.e. zip codes, census tracts and counties) to understand
the influence of neighborhood-level characteristics on health outcomes (O'Campo 2003,
Osypuk 2007). Thus far associations have been identified at the county-level (Thomas
2005, Thomas 2006), and rates of male incarceration and the prevalence of newly-
diagnosed STIs may vary too much within counties to best understand the nature of their
association (O'Campo 2003). Given that individuals tend to select romantic and sexual
partners from the neighborhoods in which they live (Aral 1999, Adimora 2006, Adimora,
Schoenbach et al. 2007), a smaller geographic unit (e.g. census tracts) may be better
suited to examine this relationship over time (Osypuk 2007, Gindi 2011). Lastly, because
these studies examined incarceration rates among men and women combined (Thomas
2005, Thomas 2006, Thomas 2007). Further research is needed to examine the
relationship between male incarceration rates of rates of STIs and longitudinal research
is needed to better understand the possible causal relationships between male
incarceration and rates of STIs.

We identified two studies that empirically examined whether sexual network
characteristics, the number of available sexual partners and partner concurrency help
explain the relationship between high rates of male incarceration and the transmission of

HIV and other STIs (Thomas 2007, Pouget 2010). In the Pouget et al. (2010) study, no



14

information on partnership formation and maintenance was obtained. In the mixed
methods Thomas et al. study (2007), interviews were limited to ex-offenders and the
partners of ex-offenders and did not include men and women living in communities that
were affected by high rates of male incarceration (Thomas 2007). Moreover, only ten
female partners of ex-offenders were included in the study. While the findings from
these studies shed light on sexual networks and partnership formation and maintenance
in communities with high rates of male incarceration and among previously incarcerated
men, there is much more to be learned about the impact of an individual’s social
environment on partnership and sexual decision-making.

Spatial Access to Health Care Services. Empirical evidence suggests that spatial
access to health care shapes utilization and is an important determinant of treatment
seeking behavior (Fortney 2000, Mays 2000). To our knowledge there have been no
studies that have considered the service environment, specifically spatial access to health
care, as a potential moderator of the relationship between male incarceration rates and
rates of STIs. Further research is needed to understand whether and how spatial access

to health care impacts the relationship between male incarceration and rates of STIs.

Conceptual Model and Theoretical Framework

The conceptual model used in the proposed study is based on the Social
Ecological Model (SEM) (Stokols 1996, Centers for Disease Control and Prevention
2009) and Social Cognitive Theory (SCT) (Bandura 1984). The SEM emphasizes that the
health of the individual is influenced by community and social structures in addition to
individual attitudes and behaviors (Stokols 1992, Stokols 1996). SCT states that human
behaviors are the result of the interaction between personal factors, behavior and the

environment (Bandura 1984). SEM and SCT allow researchers to address the factors that
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the PI believes put individuals living in communities with higher rates of male
incarceration at increased risk for STIs and HIV (Stokols 1992).

Figure 1.1 depicts the possible mechanisms through which rates of male
incarceration and the health care service environment may influence rates of STIs and
HIV. This model provided the theoretical underpinnings for the present research. The
figure includes both individual, interpersonal, community and societal characteristics.
First, individual-level factors include personal characteristics and histories (e.g. age,
education, income, or history of substance abuse) that may increase an individual’s
likelihood of contracting an HIV or another STI (Centers for Disease Control and
Prevention 2009).Interpersonal factors are represented in the model by the
characteristics of the sexual partnership (e.g. partnership formation and maintenance)
which can greatly impact an individuals’ risk of STIs and HIV (Koumans 2001, Fals-
Stewart 2002, Drumright 2004).

SCT highlights the importance of “reciprocal determinism” where behaviors,
personal factors and environmental factors (including social and physical) interact with
and influence each other (Bandura 1984). The community-level factors depicted in the
model include aspects of an individual’s neighborhood or community that are thought to
influence individual health (Macintyre 1993, Jones 1995, Kaplan 1996, Diez Roux 2001,
Cohen 2003, Gee 2004, Zenk 2004, Diez Roux 2007, Richardson 2010). Community
factors are those that do not directly involve an individual but that may impact his/her
behavior. Measures at the community-level focus on geographic and social features that
can influence outcomes of interest, in this case rates of HIV and other STIs (Gregson
2001). Health care availability and imbalanced male to female sex ratios are two aspects
of the environment that are thought to influence STT and HIV risk.

Finally, both SCT and SEM describe the link between societal factors and the

health behaviors of individuals within the community (Bandura 1984). The broadest
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level of influence, the societal level, includes local, state and federal policies or conditions
that regulate or impact society (Gregson 2001, Hosek 2008). Community and societal
factors differ in that societal factors are those that do not directly impact the outcomes of
individuals, but society as a whole. For example, high rates of male incarceration may
lead to imbalanced sex ratios in some communities. Women living in these communities
may feel that they are less able to negotiate monogamous relationships or safer sex
practices because of the reduced number of available male partners and the availability
of other female partners (Adimora 2006, Thomas 2006). In this study, qualitative
methods were used to examine and compare the processes through which male to female
sex ratios influence sexual networks and partnership formation and maintenance among
heterosexual African-American women living in two types of census tracts: one that has a
higher male incarceration rate and a low male to female sex ratio, and the other that has
a lower male incarceration rate and a male to female sex ratio close to 1.00. Quantitative
methodologies explored: 1) how male incarceration rates contribute to rates of STIs in
census tracts in the Atlanta over time and 2) health care service availability as a

moderator of the relationship between rates of male incarceration and rates of STIs.

Significance of the Research

Emerging research suggests that people living in communities with high rates of
incarceration are at a higher risk of having HIV or other STIs (Thomas 2005, Thomas
2006, Thomas 2007). Understanding how an individual’s social environment can
influence their selection of sexual partners may help us to better target HIV and other
STI programs for communities that are disproportionately affected by male
incarceration. To our knowledge, only three studies examined the factors contributing to
increased rates of STIs and HIV in communities with high rates of male incarceration

(Thomas 2007, Pouget 2010). These studies provided new information on the social
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environment including: (1) non-Hispanic Black men in counties with imbalanced sex
ratios are likely to have more opposite-sex partners than those in counties with more
balanced sex ratios, and (2) incarceration interrupts existing partnerships and can lead
ex-offenders to have concurrent partnerships. No new information was provided about
the processes through which imbalanced sex ratios impact women’s partnership and
sexual network formation (i.e., no mechanisms were proposed or tested). Furthermore,
none of the studies in the reviewed literature examined availability to health care
services within these communities and nearly all of the past work on the association
between incarceration rates and HIV and other STI rates was cross-sectional and
conducted in one setting (e.g. North Carolina) (Thomas 2005, Thomas 2006).

There have been calls in the literature and from the White House’s National

HIV/AIDS Strategy for the United States report for future studies to examine how

incarceration in Black communities affects HIV/STI-risk behaviors among the sexual
partners and sexual networks of those left behind and in the community at large (Latkin
and Knowlton 2005, Adimora 2006, Hallfors, Iritani et al. 2007, Harawa 2008, Wyatt
2008, The White House Office of National AIDS Policy 2010). Furthermore, the CDC
highlights the importance of health care and sexual networks in understanding STI and
HIV health disparities (Primm 2007). This study will advance our understanding of how
male incarceration may lead to higher rates of HIV and other STIs. Employing a
combination of both small scale qualitative and large scale quantitative methodologies is
a promising approach to investigate the relationship between neighborhood factors and
individual health (Diez Roux 2001). This study addresses specific gaps in the literature
by:

1. Providing an in-depth examination of the sexual relationship norms and

processes through which imbalanced male to female sex ratios influence sexual
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networks and partnership characteristics in communities with varying rates of
male incarceration and sex ratios from the perspectives of Black women;
2. Developing and testing a conceptual model for understanding how rates of male
incarceration and spatial access to health care impact rates of STIs over time.
The results from the research are organized into the three chapters. The first paper
uses qualitative methods (Chapter 2) and the final two papers use quantitative methods
(Chapters 3 and 4). In Chapter 2 we explored and compared the processes through which
local rates of male incarceration and imbalanced male to female sex ratios influence
sexual networks, partner availability, and the nature and structure of partnerships from
the perspectives of heterosexual Black women. Chapter 3 examines the longitudinal
relationship between rates of male incarceration and the prevalence of newly-diagnosed
STIs in the Atlanta Metropolitan Statistical Area (MSA). In Chapter 4, spatial access to
health care is tested as an effect modifier of the relationship between rates of male
incarceration and the prevalence of newly-diagnosed STIs in the Atlanta MSA. Lastly, we
discuss the implications for future research and practice, which are presented in the

concluding chapter (Chapter 5).



Figure 1.1 Possible mechanisms linking rates of male incarceration, the health care
service environment and sexual health
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Chapter 2:
Collateral Consequences: The Implications of male incarceration rates,
imbalanced sex ratios and partner availability among heterosexual Black
women
Abstract
While several studies have found correlations between male incarceration rates
and HIV/STI rates, few have explored the mechanisms linking these phenomena. This
qualitative study examines how local male incarceration rates and sex ratios influence
perceptions of partner availability and the nature of partnerships for heterosexual Black
women. Semi-structured interviews were conducted with 33 Black women living in two
neighborhoods: one with a higher incarceration rate and an imbalanced sex ratio
(Allentown) and one with a lower incarceration rate and a more balanced sex ratio
(Blackrock). Data were analyzed using grounded theory. In Allentown, women believed
that incarceration reduced the number of available men and participants largely viewed
men available for partnerships as undesirable for long-term relationships. Imbalanced
sex ratios and the undesirable qualities of available men impacted the structure and
purpose of partnerships such that they were characterized as shorter, focused on sexual
activity and may be with higher risk sexual partners. In Blackrock, local marriage rates
contributed to the shortage of desirable male partners. In the absence of being able to
identify one male partner to suit all of their needs, women in Blackrock engaged in
multiple concurrent partnerships. This study advances current understandings of how

incarceration and sex ratios contribute to vulnerability to HIV/STIs.
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Introduction

Compared to women of other races/ethnicities in the United States (U.S.),
Black women are disproportionately affected by HIV and other sexually
transmitted infections (STIs) (Centers for Disease Control and Prevention 2014).
In 2010, Black women accounted for roughly 66% of all new HIV infections
among women, a population rate that is 20 times that of White women (Centers
for Disease Control and Prevention 2010). Black women also have higher rates of
gonorrhea, Chlamydia and syphilis than White women (Centers for Disease
Control and Prevention 2010). In 2010, the rate of gonorrhea among Black
women was 16.2 times the rate among White women; the rate of Chlamydia was
over 7 times the rate for White women; and the rate of primary and secondary
syphilis was 21 times the rate for White women (Centers for Disease Control and
Prevention 2010).

Racial disparities evident in HIV and STI trends are mirrored in national
trends in incarceration. The U.S. incarcerates more adults per capita than any
other country in the world (The Sentencing Project 2010). The burden of this
high rate of incarceration falls disproportionately on Black men. In 2011, Black
men were imprisoned at a rate that was more than six times higher than that of
their White counterparts (3,023/100,000 vs. 478/100,000) (Carson 2012).
Notably, Black men have substantially higher incarceration rates than Black
women: in 2011, there were roughly 21 incarcerated Black men for every
incarcerated Black woman (Carson 2012). Such gender differences in
incarceration rates contribute to the sex ratio imbalance that already exist among

Black adults: in 2011 there were roughly 91 Black males living in the community
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(i.e., not behind bars) for every 100 Black women living in the community
(United States Census Bureau 2007-2011).

Several quantitative studies have found that geographic areas with higher
rates of incarceration have higher and increasing rates of STIs (Thomas 2005,
Thomas 2006, Thomas 2007), including higher rates of HIV (Thomas 2006). A
growing body of research has explored the pathways through which incarceration
influences the transmission of HIV and other STIs (Thomas 2007, Khan, Wohl et
al. 2008, Khan 2009, Pouget 2010, Green 2012, Davey-Rothwell 2013, Knittel
2013), however, these studies largely focus on the experiences of formerly
incarcerated men and/or their sexual partners. We were unable to identify any
studies that empirically examined the pathways through which high male
incarceration rates and the subsequent low sex ratio (where there are more
women than men) influence the nature and type of sexual partnerships among
Black women, though research has investigated how low sex ratios (also referred
to as “male shortage”) impact HIV and STI risk among Black women (Adimora,
Schoenbach et al. 2001, Ferguson 2007, Adimora 2013). Most existing studies
examine male shortage in a variety of contexts (e.g. college campuses (Ferguson
2007)) rather than focusing on low sex ratios that have been produced by
incarceration. These studies suggest that low sex ratios are directly related to
men having multiple and concurrent sex partners (Adimora, Schoenbach et al.
2001, Ferguson 2007, Adimora 2013). Qualitative findings suggest that low sex
ratios can lead to concurrent sex partners and increased sexual risk by increasing
the number of available female sexual partners, and by undermining women’s

ability to negotiate monogamous relationships with their partners (Adimora,
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Schoenbach et al. 2001, Ferguson 2007). While these studies inform current
understandings of the pathways through which imbalanced sex ratios impact
romantic partnerships, the unique mechanisms through which high male
incarceration rates and male shortage together influence the nature and type of
partnerships among Black women warrants further attention.

The majority of empirical studies exploring rates of male incarceration and
sexual health outcomes have used quantitative designs and have therefore been
unable to explore subjective experiences of the various ways that sex ratios and
incarceration rates can, and do, impact heterosexual Black women’s sexual
partnerships. The purpose of this qualitative paper is to examine and compare
the unique processes through which local rates of male incarceration and
imbalanced male to female sex ratios influence partner availability and the nature
and structure of partnerships from the perspectives of heterosexual Black
women. To our knowledge, this is the first study to explore the pathways through
which community-level male incarceration influence heterosexual women’s
individual partnerships and sexual behavior.

Methods

Sampling. This study sampled two units of analysis: census tracts within
the Atlanta metropolitan statistical area (MSA) and women living in these census
tracts.

Sampling Census Tracts. We sought to study women living in two types of

census tracts in the Atlanta MSA: a tract that had a high male incarceration rate
and low male: female sex ratio and a tract that had a relatively low male

incarceration rate and more balanced sex ratios. 2009 incarceration rates were
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calculated by dividing the number of incarcerated men by the tract’s adult male
population [18-64 years] annually; data on the number of incarcerated men in
Atlanta tracts were obtained from Georgia’s Department of Correction (GA DOC).
Sex ratios were calculated using data from 2007-2011 American Community
Survey (United States Census Bureau 2005-2009). First we identified census
tracts that had either low sex ratios (less than .70) or equitable sex ratios
(approximately 1.0). To help ensure that the low sex ratios were likely produced
by high male incarceration rates, we next examined the rates of male
incarceration in these two groups of census tracts. Lastly, because our focus was
on Black adults, census tracts were examined to ensure that those that were
selected had a high proportion of Black residents (>75% of the population). While
all attempts were made to identify two census tracts in Atlanta’s urban core, it
was impossible to locate a predominately Black census tract in the city of Atlanta
that had a low incarceration rate and equitable sex ratio. As a result, the tract
with low incarceration rates and balanced equitable sex ratios, called
“Blackrock,” was located in the suburbs. The other tract, Allentown, was located
in the urban core.

The boundaries of Blackrock were expanded during the recruitment
period to include women who lived just outside the census tract’s borders but
whose “activity space”, or the local areas where people move or travel to during
their daily activities(Golledge 1987, Albert 2000), may have fallen within the
census tract’s boundaries. The first author (ED) used a grounded knowledge of
Blackrock and the locations of local businesses, places of worship, schools,

government services, and parks to expand the census tract’s boundaries.
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Sampling Study Participants within Census Tracts

Eligibility. Women from Allentown and Blackrock were eligible if they
self-identified as Black or African American; were heterosexual; were unmarried;
between the ages of 18 and 39; had had sex with a man in the past 9o-days;
resided in their census tract (or within the expanded tract boundaries, in the case
of Blackrock) for at least three years prior to the screening; and were able to
speak English fluently enough to understand the screening and consent process.
In line with theoretical sampling methods (Marshall 1996), we sought to create a
sample of women that varied with regard to characteristics that might be salient
to the relationships among sex ratios and the nature and structure of
partnerships including: age and whether the participant cared for a child. After
recruitment began, we added transactional sex and whether the participant had a
partner who was incarcerated at some point during their relationship as sampling
criteria. This sampling process helped to test, elaborate, and refine categories
identified in initial analyses. Eligibility was assessed through a brief screening
process.

Recruitment. Women were recruited using passive and snowball
recruitment methods (Crosby 2006). Flyers describing the study were posted at
various community-based organizations, local businesses, and places of worship
in each census tract. Additional participants were recruited using snowball
sampling methods (Crosby 2006), in which a community recruiter or study
participant (a “seed”) was asked to invite individuals from her social network to
be screened for eligibility for the study. Community recruiters were identified

during the recruitment period and were selected because of their knowledge of
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the neighborhood and its residents. Referral chains, originating either from seeds
or community recruiters, were limited to three study participants in order to
prevent a large proportion of participants from being from one social network.
Individuals interested in participating in the study contacted the first author (ED)
for an initial screening. Seeds and community recruiters were given $5 for each
eligible person they referred who participated in the study.

Data Collection Procedures. Data were collected from each participant via
a one-on-one semi-structured interview and a short questionnaire. The semi-
structured interviews lasted between 60 and 90 minutes and were conducted in
organizations located in the neighborhood of interest, in rooms that allowed for
private conversations. Interview guides explored participants’ perceptions of
neighborhood rates of male incarceration, sex ratios, and partner availability and
the nature and structure of sexual partnerships in the context of local male
incarceration rates and sex ratios. Neighborhoods were defined subjectively:
participants were asked to describe the boundaries of their neighborhood or the
geographic area around the place where they live, including local places where
the participants ate, shopped, and spent their free time. Participants from
Allentown described neighborhood boundaries that largely aligned with
administratively defined boundaries. Neighborhood boundaries described by
Blackrock participants varied; some participants perceived their neighborhood to
be limited to the immediate area around their street or subdivision while others
described an area larger than the administratively defined boundaries. A Sexual
Partner Chart, which asked participants to list sexual partners (within the past 9o

days) and answer questions about their partner’s incarceration history and their
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sexual activities with each of the partners, was used to facilitate discussions about
sexual partnerships during the semi-structured interview. Interviews were audio-
recorded with the participant’s permission and were transcribed verbatim.

Upon completing of the interview a short interviewer-administered
questionnaire was used to assess sociodemographic characteristics of the study
sample (e.g. age, marital status, income). Each participant received $30 and an
Atlanta-specific resource guide for her contribution to the study.

Because sociodemographic data were unavailable for the participants’
subjectively defined neighborhoods, we used data from the 2007-2011 American
Community Survey (United States Census Bureau 2007-2011, United States
Census Bureau 2007-2011, United States Census Bureau 2007-2011) to assess
several characteristics of the two census tracts. These sociodemographic
characteristics were: percent of residents living in poverty, median household
income, and the median age of residents.

Data Analysis. Qualitative data were analyzed using grounded theory
methods (Strauss 1998). Grounded theory consists of three main processes: 1)
open coding, in which data are examined, compared, and categorized, 2) axial
coding, in which categories are further developed by examining and refining
causal conditions, and 3) selective coding, in which main categories are
developed and all other categories are related to the main category/ies by
examining intersections (Strauss 1998, Patton 2002). An initial codebook,
consisting of 25 codes, was developed based on the semi-structured interview
guide and the content of interview transcripts. To improve inter-rater reliability,

two initial interviews were open coded by the first author and one of the
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coauthors (LO). In order to improve reliability and to ensure adequate intercoder
agreement, coding patterns were compared and the codebook was refined until
consensus was reached between the coders (which occurred after coding the first
seven interviews). In order to code for themes unique to participants in
Blackrock, the codebook was revisited and revised when coding the first three
interviews from that census tract. The remaining interviews were double-coded
in a similar fashion and the codebook was reviewed and revised throughout the
analysis process. Changes to codebook included creating codes specific to
participants’ experiences in sexual relationships with older men and merging
codes related to participants’ experiences exchanging sex for material goods and
money. The first author generated memos to develop categories and highlight
connections between categories and subcategories. Quotations from participants
were compiled to illustrate concepts and relationships pertinent to core
categories. During the axial and selective coding process, findings from each
census tract were compared to identify similarities and differences in the
mechanisms through which local male incarceration rates and a low sex ratio
influence partner availability and the nature and structure of partnerships among
women in Allentown and Blackrock. Member checks were conducted with two
participants from each tract to enhance the findings’ interpretive validity. In
these checks, results were presented and feedback was solicited from these four
participants (Maxwell 1996, Kelly 2007). Member check participants were
selected based on their interest in participating and their perceptions of male
incarceration rates and local partner availability. MAXQDA, a qualitative

management software package, was used to facilitate qualitative analysis (VERBI
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Software 2013). Descriptive statistics were generated for quantitative data using
SAS version 9.3 (Cary, N.C.).
Ethics
The study was approved by Emory University’s Institutional Review Board. In
order to provide additional protection for the participants, oral rather than written
consent was obtained.

Results

Sociodemographic Characteristics of the Census Tracts. In Allentown, 12
of every 100 adult men were incarcerated, and there were 70 men for every 100
women (Table 1). In Blackrock, less than one (0.89) man of every 100 was
incarcerated, and there were 96 men for every 100 women. Notably, residents in
Allentown were more impoverished (37.2% versus 7.6% lived below the poverty
line, older (median age: 45 years versus 31 years), and had a lower median
household income ($19,529 versus $69,387) than residents living in Blackrock.
Nearly all residents in Allentown or Blackrock were Black (99% and 96%
respectively) (U.S. Census Bureau 2005-2009).

Sociodemographic and Sexual Risk Characteristics of the Participants, by
Census Tract. Thirty-three women took part in the study; 20 were from
Allentown and 13 were from Blackrock. Fewer participants were interviewed
from Blackrock because saturation of themes was reached earlier in the data
collection process. The median age of participants in both census tracts was
approximately 30 (Table 2). Consistent with the economic differences between
the tracts where they lived, participants from Allentown were more impoverished

and less educated than participants from Blackrock: nearly 79% of Allentown
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participants had an annual household income under $10,000 compared to only
7% of Blackrock participants. Allentown women were also more likely to be
mothers: 80% of Allentown participants reported having children as opposed to
only 46.15% of participants from Blackrock.

Participants in both census tracts reported having at least one primary
sexual partner in the past three months; “primary sex partners” were defined as
male partners with whom the participant has an emotional bond with, and with
whom they have regular sex (Table 2). A higher percentage of participants from
Allentown than Blackrock reported having a male partner who paid them for sex
in the past three months (20% versus 7.69% respectively). In the main,
participants from Allentown reported having riskier sexual partners (e.g. higher
number of sexual partners with a history of incarceration, sexual partners who
paid for sex) than participants from Blackrock, however, a higher percentage of
women from Blackrock reported having sex with one partner while in a sexual
relationship with someone else (i.e., concurrent partnerships) (Table 2).

Overview of Findings. We identified three major pathways through which
male incarceration rates and sex ratios contribute to HIV and STI risk: from
women’s perspectives, high incarceration rates and low sex ratios 1) reduced the
number of available, desirable male partners, 2) impacted the structure and
purpose of partnerships, and 3) influenced the risk characteristics of male sexual
partners (Figure 1). We also identified another aspect of the social environment
that contributed to low local sex ratios and sexual risk: local marriage rates. Each
of these pathways will be described in detail below. We first characterize

participants’ perceptions of male incarceration rates and local sex ratios, partner
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desirability, and the availability of desirable male partners. Next, we present
findings about the processes through which male incarceration rates and low sex
ratios impact the nature and structure of partnerships and contribute to sexual
risk.

Characterizing Male Incarceration. Consistent with data from the GA
DOC, all 20 Allentown participants reported that a large number of local men
were incarcerated. One Allentown resident said:

I mean, they lock ‘em [men in the neighborhood] up, every day, all day

over here. (Allentown resident aged 38 years)
Allentown participants’ understanding of high local rates of male incarceration
was complex. They recognized the influences of individual-level (e.g. criminal
activity), community-level (e.g. pervasive police presence), and societal-level
factors (e.g. lack of economic opportunities) in shaping these rates. Participants
first recognized the high prevalence of drug-related crimes and of violent crimes
occurring in their neighborhood.

There’s a lot of men getting locked up from around here for killing

somebody or whatever that’s the only reason I can think of. Killing

somebody or robbing somebody, or beating somebody or anything. In

this neighborhood anyway. (Allentown resident aged 38 years)
Although the participants widely recognized that the neighborhood was crime-
ridden, participants in Allentown believed that due to the constant police
presence it was easy for men in the neighborhood to be detained or arrested for
any illegal activity. A quote from one participant describes the link between the

constant police presence and the ease with which men were arrested:
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The police are out here 24/7. So it’s easy to get caught doing anything
wrong in this neighborhood. (Allentown resident aged 19 years)
Additionally, police frequently detained individuals for engaging in their
daily activities (e.g. standing on the corner, walking down a street):
Just by you being in this neighborhood, sometimes you don’t have to do
things-police can just mess with you just for walking down the street
sometimes and it’s like, “Why you walking down on my street?” It’s like,
“Because I live in this neighborhood.” I mean, I can’t take a walk down
here or take a walk down there? (Allentown resident aged 37 years)

Lastly, nearly all participants described the lack of economic opportunities as a
factor leading men in the neighborhood to commit crimes. The lack of job opportunities
was believed to be a consequence of both the economic downturn and employment
restrictions against individuals with a criminal background. Many men were believed to
commit crimes to augment income earned from low-wage positions. Other men were
believed to intentionally commit crimes in order to be incarcerated and have direct
access to basic necessities including food and shelter. As one participant said about this

scenario:

You know and then some of them don’t have nowhere to go so they are getting
locked up just to eat or you know have somewhere to sleep. (Allentown resident

aged 39 years)

Participants stated that in addition to having large numbers of men in the
neighborhood behind bars at any given time, men were also likely to be incarcerated

repeatedly. Having a history of incarceration limited men from finding legal employment
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opportunities, and instead they would continue engaging in activities that led to their
initial incarceration. Allentown is located in an urban area within walking distance to a
local jail, a factor that contributed to the number of men in the neighborhood with a
criminal record. Recently released men who had nowhere to go, or who lacked the
financial resources to return to their own neighborhoods, could walk very easily to this
neighborhood. As a result, many of these men ended up getting “stuck” and either
temporarily or permanently residing in the neighborhood. Many formerly incarcerated
men were thought to resume the criminal activities that originally led to their
incarceration. Recidivating was believed to be such a common occurrence that one
participant reported that men in the neighborhood sometimes referred to their periods
of incarceration as “vacation.”

Despite having lower rates of incarceration, roughly half of the
participants from Blackrock felt that a large number of men from their
neighborhood were incarcerated. Similar to Allentown, participants in Blackrock
perceived local rates of male incarceration to be the result of overly-aggressive
law enforcement practices and crimes being committed due to a lack of economic
opportunity. Unlike Allentown, however, the types of crimes committed in
Blackrock were largely described as non-violent. The remaining Blackrock
participants believed that few men were incarcerated in their neighborhood.
These women described men in their neighborhood as hardworking men who
were gainfully employed or who would seek out legal employment opportunities.
Said one participant:

Most of the men over here are working men, so far that I see, a class of

working men. They’re not like street thugs or anything like that. So most

of them that I do see are men that work. They get up and try to have,
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any, even if they don’t have a job they make a job. I notice that they cut

grass, they find things to do. (Blackrock resident age 38 years)

There were subtle differences between Blackrock participants who
believed there to be lower rates of male incarceration and Blackrock participants
who believed their local rates of male incarceration to be high. Some of the
women who believed that incarceration rates were low had lived in the
neighborhood for several years and felt that local male incarceration rates had
dropped significantly over the past few years. One participant describes the
differences in local male incarceration in the neighborhood over time by stating:

Back in the 90’s and early 2000’s it was a lot of guys getting locked up

because it was a lot of drugs going on, you know. But it’s piped down. It’s

not as, it’s not bad like it used to be. (Blackrock resident aged 31 years).
The majority of women who believed incarceration rates to be lower, however,
moved to the area from a neighborhood where crime and incarceration rates were
higher than in the neighborhood where they currently lived.

Perceptions of local sex ratios. The majority of women from Allentown
believed that there were more women than men living in the neighborhood.
Incarceration and death were two central factors described as contributing to low
sex ratios. Participants almost exclusively linked the lack of men in the
neighborhood to these two factors. One participant explained local sex ratios in
the following way:

A lot of men are in jail or dead, so, you know, it’s definitely a lot, a lot of women

and not enough men. (Allentown resident aged 31 years)
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A small minority of women, however, felt that men were physically
available in their neighborhood, though rates of local male incarceration were
high. These participants felt that men constantly cycled in and out of their
neighborhood from jail or prison, resulting in a constant, albeit variable, source
of available male partners. One participant noted that:

I mean it’s like some go in and some get out [of jail]. So it is like always a

balance (Allentown resident age 24 years).

The majority of women from Blackrock described the sex ratio in their
neighborhood as either being equitable or as having more women than men.
Women who perceived their neighborhoods to have more women then men,
however, seemed to largely base their perception of local sex ratios on their
understanding or knowledge of sex ratios within Atlanta and Georgia more
broadly, instead of their perception of the sex ratio in their neighborhood.
Women in this subset identified more mechanisms through which they identified
potential male partners, including looking outside of their neighborhood, than
women who perceived sex ratios to be equitable or to have more men than
women. Even participants who believed there to be a more equitable sex ratio
often reflected on city and state level sex ratios when asked about sex ratios
within their neighborhood.

T've always heard that. That’s the old saying that the ratio of women to

men is greater [in Georgia]. It's more women than there is men. Butif I
just do a, you know, a scan of just a parking lot or, you know, a store in
the mall, it seems to balance out to me. (Blackrock resident aged 30

years)
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With the exception of one participant, participants from Blackrock who
perceived there to be a low local sex ratio were similar to those from Allentown;
they cited male incarceration as one of the biggest contributing factors to low
local sex ratios. Only one additional factor was described by Blackrock
participants as contributing to the local sex ratio: the presence of publicly-
subsidized housing, which participants believed increased the number of women
living in the neighborhood.

Perceptions of “desirability” and the availability of desirable male
partners. Regardless of their perception of the local sex ratio, women in
Allentown largely agreed that available men were undesirable. Participants
defined undesirable men as men who were unemployed or unmotivated to work,
immature, not interested in a committed romantic relationship, or who were
physically, verbally, or sexually abusive. Describing her perception of local sex
ratios and the desirability of available men one participant commented:

You don't see a lot of men, and the ones you do is not that good of a man.

(Allentown resident aged 26 years)

Notably, one characteristic that was not viewed as a deterrent for women in
Allentown was having a history of incarceration. Many participants felt that
because so many men had criminal histories (a “record”) that if they wanted any
type of romantic or sexual relationship that they could not exclude men with a
history of incarceration. Furthermore, because of the high prevalence of local
male incarceration, some women automatically assumed that men (living in and
outside of the neighborhood) would have a record. A participant highlighted this

sentiment:
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Cuz 95% of mens have been to jail, you know, once or twice. They say they
haven't, I know they lying... I think most men in general have been either to jail or

prison.(Allentown resident aged 32 years)

Women in Allentown, however, did perceive low local male to female sex
ratios to have a greater impact on the availability of certain groups of men.
Specifically, women described a paucity of desirable available men in their age
range. Overwhelmingly women felt that available men in the neighborhood were
too young (18 to 22 years old) or too old (45 years or older).

Idon'’t see a lot of women finding a man like in my age range around here
really. Like I said, it might be one out of fifty or something. (Allentown resident

aged 37 years)

Younger men were generally perceived as being undesirable because they
were involved in criminal and violent behavior. In addition, younger men were
not desirable as romantic or sexual partners because they were perceived to be
selfish: they were more likely to look out for their own interests instead of the
interests of their partner or the partnership more generally. Due to this
perception, many women sought out older romantic and sexual partners. There
were many reasons that women gave for seeking out older sexual partners,
including the fact that older men had “no drama, no none of that.” Specifically,
these men were viewed as being financially stable, interested in a monogamous

romantic partnership, and more understanding. One participant described her



55

own and other local women’s interest in dating an older man as opposed to a
younger man when noting;:
Older dudes they understand women, young boys they don't...Sexually,
moneywise, you know business wise, talking to it, like feelings and all they
know how to treat a woman. A young person they wouldn’t know what to do
with a woman because they don’t have that much experience with a woman.

(Allentown resident aged 19 years)

While older men were generally sought out as romantic partners some
women believed that they were not as readily available as younger men.
Specifically women believed that older men lived on the periphery of the
neighborhood (as defined by the participant); where they were thought to have
moved to avoid interaction and conflict with younger men. One participant said,

I mean, but you do find some older men, but like I said, they’re like on the

outskirts of [Street Name]...Because some older people like that don’t like to be

around young kids...[they] distance theyself away from some of the young boys
that live out here, because, you know, sometimes [the young boys are] ignorant,
you can say something or you cannot go along with something that they don’t

want you to go along with, they get mad, they get a attitude, they want to curse

you. (Allentown resident aged 37 years)

Although most Allentown participants described older men as living in the
periphery of the neighborhood, a participant’s age influenced her perception of whether
older men were available for romantic partnerships with them. Older men were

perceived to only make themselves readily available as romantic partners to younger
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women living in the neighborhood. Partnerships between older men and younger women
were viewed as fulfilling a specific purpose for both partners. For young women, the
older men provided financial stability and material support; for older men, young
women provided sexual activity. Current and recent partnerships among many of the
older participants reflected this trend. Over half reported being in a current or recent
relationship with an older (by 10 or more years) male partner that they began while in
their early 20s or teenage years.

There were three additional factors frequently cited by women in Allentown as
contributing to a reduction in the number of desirable available male partners: local
rates of HIV and other STIs, men engaging in concurrent and multiple partnerships, and
men engaging in same-sex sexual behavior. Women in Allentown believed that there was
a high prevalence of HIV and other STIs locally. Due to this perception, many women
would actively seek partners out who did not live in the neighborhood:

... would not dare [date someone from the neighborhood]. Uh-uh...not trying

to catch no disease. (Allentown resident aged 19 years)

Many participants believed that the high neighborhood rates of HIV and
other STIs were in part caused by men engaging in multiple and concurrent (or
overlapping) sexual partnerships, another factor contributing to a reduction in
the number of desirable available male partners. Participants from Allentown
described an environment where men frequently engaged in multiple concurrent
partnerships:

There is a lot going on out here. I'd rather be safe than sorry. STDs you know

with men not being able to be faithful and want to sleep with more than one

woman. (Allentown resident aged 37 years)
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Finally, many women in Allentown discussed the occurrence of men engaging in
same-sex relationships that they felt contributed to a reduced number of desirable
available male partners. In some cases participants felt that some younger men engaged
in transactional same-sex relationships with older men living in the neighborhood for
the same reasons that older male partners were desirable to women: they were thought
to be in a stable financial position and have more disposable income. A small group of
women described previous sexual partners engaging in same-sex relationships during
their relationship. One of these participants believed her partner’s same sex behavior
began during a period of incarceration and continued when he returned to the
neighborhood. Due to these experiences, women were hesitant to engage in sexual
relationships with men from the neighborhood. One participant said,

[Men engaging in same-sex relationships] is just a common thing in this area. Like

the younger guys are getting caught up in it because the homosexual is usually the

one that has the money and they are willing a lot of the younger guys in like a

couple of my friends not telling people but we know what’s going on. It is common

and happening in the neighborhood.” (Allentown resident aged 22 years)

Regardless of their perception of local sex ratios, women in Blackrock were
similar to women in Allentown in their perception of the availability of desirable
men for sexual or romantic partnerships. Women in this census tract described
men who were available for partnerships locally as being of a lower quality than
they were interested in. The characteristics that made men undesirable to women

in Allentown were echoed by women in Blackrock:
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I think that, this area is kind of, is kind of really limited to, I guess you
could say a quality type guys. They just don’t live in this area. You really
have to go outwards to find somebody. They just aren’t in this area.
(Blackrock resident aged 30 years)

Women in Blackrock differed from women in Allentown, however, with
regards to their perception of the factors that reduced the number of desirable
available male sexual partners. Regardless of their view of local sex ratios, all
women in Blackrock referenced the number of married men living in their
neighborhood as reducing the number of single and desirable men available for
romantic or sexual partnerships. One woman’s comments summarized common
perceptions of local marriage rates:

Well for me, just looking around, a lot of guys in this area who... are

already married and so of course, that’s out...The kind of guy that I think

that I would like...you know they kind of already married. (Blackrock
resident aged 30 years)

Outside of local marriage rates, there were a myriad of factors cited by
women in Blackrock as contributing to reducing the number of desirable
available male partners, however, there was little consensus about the main
issues. Much like participants from Allentown, some participants in Blackrock
believed that there were men in the neighborhood engaging in same-sex sexual
behavior, a behavior that women perceived to have begun during periods of
incarceration. An additional factor, unique to women living in Blackrock, was
the perception that the racial/ethnic segregation of the neighborhood reduced the

number of desirable available male partners. Some women believed that because
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the residents of their neighborhood were predominantly Black and that other
racial ethnic groups tended to “stay in their separated area” that they had limited
access to desirable available men of other racial/ethnic backgrounds, limiting
their overall pool of male partners. Some of the remaining factors that women
highlighted included: the number of incarcerated men and the lack of places in
the neighborhood to interact with men.

Perceptions of partnership characteristics. In Allentown, male
incarceration and the availability of desirable male partners influenced the
structure and type of romantic and sexual partnerships that participants sought
out, experienced, and witnessed. While a history of incarceration was not exactly
considered to be undesirable it seemed to influence the type of relationship that
women were interested in with that partner. For example, one participant would
not rule out dating a man with a record, but would not pursue a serious
relationship with such a man. This participant went on to state that if she were
looking for a stable partnership it would not be with anyone with a record, due to
a fear that he may still be involved in activities that lead to his initial
incarceration. She describes this by stating:

[His incarceration history] was what kept me from getting serious with him
because he tends to have patterns to where he makes dumb decisions to end right
back up prison. So I can handle jail maybe, but when you keep going in and out

of prison for long periods of time, I'm not too big on that.(Allentown resident aged

19 years)
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For the most part, relationships with men with a criminal background seemed to be
characterized as short, based primarily on sexual activity, and often overlapped with
other sexual partnerships that the man might be engaged in. These relationships,
however, occurred in an environment where individuals engaging in multiple or
overlapping relationships was a regular occurrence. Women described sexual
relationships in the neighborhood as a “spider web,” or a network of interrelated and
overlapping sexual connections. Local rates of male incarceration were believed to
influence concurrency by destabilizing existing sexual partnerships, referred to as
“foundation relationships.” In a partner’s absence women were thought to seek out
additional sexual or romantic partners.

[Women] don’t necessarily want to stick to one man or be faithful to one man,
so if you [a male partner] go to jail you're going to move on to the next one.

(Allentown resident aged 26 years)

The exceptions to this were women whose partners were incarcerated briefly for
minor violations (e.g., driving without a license). The burden that this period of
incarceration placed on the relationship was chiefly financial (e.g., paying bail) and did
not contribute to a substantial disruption in the nature or structure of the relationship.
Longer periods of incarceration, however, were frequently cited as a contributing factor
to a male partner’s interest in engaging in multiple sexual partnerships upon his release.

Said one participant of her relationship with a man who recently served four years:

[His incarceration] kind of had an impact on why our relationship didn’t
last long. Because he had just spent the last four years in prison so now
he has his freedom to do what he wants to do [sexually]. (Allentown

resident aged 26 years)
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Participants believed that it was common for women in Allentown to engage in
transactional sex relationships (or to exchange sex for financial or material support)
when their romantic partners were incarcerated. These relationships were thought to
provide much-needed financial and material support when a primary male partner was
absent. Money earned from these exchanges was sometimes used to defray the costs
associated with a partner’s incarceration. Summarizing these costs one 21-year old
participant revealed “Yeah, it [incarceration] costs me money. Lawyers, bonds, books,
phones.” Transactional sex exchanges were also viewed as a mechanism through which
women could obtain “fast” cash, allowing them to provide largely uninterrupted care for
their children without incurring the additional childcare expense. Describing the
relationship between local male incarceration rates and women engaging in transactional
sex relationships one participant stated:

Well, the man in jail, that’s why the womens out here are prostituting. All this

and that. Cuz the man in jail, they can’t do nothing...And they have so many

children, they don’t have no money to pay no babysitter so they got to make

some money to better provide for them (Allentown resident aged 32 years)

There were other scenarios where women reported engaging in transactional sex
relationships. For women with partners with a criminal record but who are not currently
incarcerated, income from transactional sex relationships was necessary to help provide
financial stability for their household. A lack of employment opportunities for women
and the employment restrictions against individuals with a criminal background (their
male partners) contributed to a situation where women felt that if they “can’t get no job,

I might as well use what I got.”
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Participants viewed transactional sex relationships as a mechanism through
which women in their neighborhood met future romantic partners. For example, when
participants were asked how women in their neighborhood met new romantic partners
several participants responded by stating women were “tricking off.” After engaging in
transactional sex relationships with men, these relationships often transitioned into
primary romantic relationships. One of the consequences of the seemingly high
prevalence of women engaging in transactional sex relationships in Allentown was the
perception that this contributed to the high neighborhood prevalence of STIs and HIV
(described above).

Some men have the diseases...Because some men will go out there and pay for it

[sex], which is most definitely why diseases will come back. (Allentown resident

aged 21 years)

In Blackrock, the structure and type of romantic and sexual partnerships
that women sought out, experienced, and witnessed were also influenced by the
local availability of desirable male partners. The one factor that all participants
from Blackrock agreed influenced the number of available desirable male
partners in the neighborhood was local marriage rates. While a man’s marital
status influence a participant’s romantic interest (or lack thereof) in him, it did
not seem to deter some married men from pursuing romantic relationships with
women in their neighborhood. Moreover, participants felt that some married
men did not try to hide their marital status from the women they pursued.
Instead they would approach single women and offer to support them materially
or financially in exchange for a romantic or sexual relationship. One woman

described her experience being approached by a married man:
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I've had married men approach me and it’s disheartening, you know. If
you decide to get married, obviously it doesn’t mean anything anymore
to be married and be faithful to that one person...Yeah, [wwhen he
approach me] he was up front with it...You know... “I'm married but I'll
take care of you”. What? What? I was like “No thank you.” Yeah. That

was someone that goes to church with me. (Blackrock resident aged 36

years)

For women living in Blackrock the major consequence of the paucity of
desirable available male partners was that several women described engaging in
multiple long-term concurrent relationships. For these women each long-term
partner seemed to serve a specific purpose or fill a unique role (e.g. providing
love, financial support, or sex) that a single male partner was unable to provide
alone. Blackrock participants described vacillating between partners seemingly
trying to identify which partner’s “purpose” served her needs more.

I started cheating on him. I got me another boyfriend or another dude I

was messing with. I was dating him, was dating both of them at the

same time like [the] same day sometimes. It would be just, I was there
with him because he’s faithful but ...I was seeking other options.

(Blackrock resident aged 30)

Discussion

Emerging research suggests that people living in communities with high
rates of incarceration are at a higher risk of having HIV or other STIs (Thomas
2005, Thomas 2006, Thomas 2007), but the exact pathways through which

incarceration and sex ratios contribute to HIV and STI risk have not been fully
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explored. This qualitative study explored how male incarceration rates and
resulting sex ratio imbalances impacted the nature and structure of sexual
relationships to create conditions that increase the risk of HIV/STI transmission.
Our findings support and extend previous research on incarceration rates, sex
ratios and heterosexual Black women’s sexual risk for HIV and other STIs
(Adimora, Schoenbach et al. 2001, Ferguson 2007, Thomas 2007, Khan, Wohl et
al. 2008, Khan 2009, Adimora 2013).

Participants discussed the impact that male incarceration rates and male
shortage had on the number and desirability of available male partners in their
neighborhood. While past research has highlighted the impact that male
incarceration has on the number of partners available for Black women and how
male shortage shapes sexual risk (e.g. higher number of sex partners, (Pouget
2010, Green 2012, Knittel 2013) multiple and concurrent partnerships (Adimora,
Schoenbach et al. 2001, Ferguson 2007, Adimora 2013)), the perceived
desirability of available partners has been absent from this discussion.
Specifically, participants highlighted the paucity of available, desirable men in
their age range, resulting in many women reporting relationships with men ten or
more years older than them. Sexual relationships with older male partners may
place younger women at risk of HIV and STI infection because these partners are
more likely to be infected themselves or because of resulting power imbalances
which can impact sexual decision-making (Aral 1996, Adimora and Schoenbach
2002). Moreover, in the absence of men who were worthy of a long-term or
committed partnership, women discussed seeking out less desirable men for

short-term partnerships; these partnerships were focused on sexual activity and
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were often with partners believed to have higher sexual risk (e.g. men engaged in
multiple or overlapping partnerships).

Transactional sex relationships are associated with lower rates of condom
use (Dunkle 2004, Luke 2006, Dunkle 2010) and an increased number of sexual
partners (Dunkle 2010) which significantly contribute to a women’s risk of
acquiring HIV (Dunkle 2004, Luke 2006, Poulin 2007, Swindler 2007). Our
findings illuminate two pathways through which incarceration influenced
women’s reliance on transactional sex relationships. First, male incarceration
disrupted the economic stability of a household by removing a male partner who
was providing material or financial support (Cooper 2013). Second, once released
from incarceration having a criminal record served as a barrier to employment
opportunities for many of the participants’ partners. Women engaged in
transactional sex relationships during periods where their partner was absent or
during periods where their partner was un- or underemployed. Most studies
exploring transactional sex relationships and sexual risk have been conducted in
international settings (Dunkle 2004, Luke 2006, Poulin 2007, Swindler 2007) or
nationally among substance-using women (McMahon 2006, Davey-Rothwell
2008), however, we identified one recent study examining the prevalence of
transactional sex among women in the general population of the U.S. (Dunkle
2010). In this study, Dunkle et al. found that Black women were more likely than
White women to report starting a relationship due to economic considerations
and initiating transactional sex with someone who was not a regular partner
(Dunkle 2010). Transactional sex with non-regular partners was associated with

concurrent partnerships, substance use, and having high-risk sexual partners. To
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better understand racial/ethnic disparities in rates of HIV and other STIs, future
research should focus on economically motivated sexual relationships among
Black women in the US, specifically among women living in communities
disproportionately impacted by incarceration.

We also found that local marriage rates influenced the perceived
desirability of available male partners in Blackrock, the tract with a low
incarceration rate and equitable sex ratio. As a result, several participants in
Blackrock reported engaging in multiple long-term concurrent partnerships due
to their inability to identify one male partner to fulfill all of their needs. Our
findings are echoed in previous research, which suggests that women may be
motivated to participate in concurrent partnerships because different sexual
partners fulfilled different roles (Carey 2010, Nunn, Dickman et al. 2011).
Although the majority of research exploring the context and motivations for
partner concurrency has focused on the experiences of heterosexual men (Carey
2010, Nunn, Dickman et al. 2011), we identified one study that explored partner
concurrency among adults recruited from an urban STD clinic (Senn, Scott-
Sheldon et al. 2011). The results suggest that there is some overlap in the reasons
men and women give for engaging in concurrent partnerships, including the need
for different partners to fulfill different needs. Situations where people seek out
additional partners because of a perceived deficiency in one or more of their
current partners has been termed by Gorbach et al. (2002) as “compensatory
concurrency.” Our findings suggest that similar motivations for engaging in
concurrent partnerships may exist for heterosexual Black women in areas where

desirable men are believed to be less available.
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Our finding that local marriage rates influenced the number of available
male partners for women living in Blackrock is particularly important given how
sex ratios are currently conceptualized and calculated. In research examining
racial HIV/STI disparities, sex ratios (a proxy for the number of available male
and female partners) are typically measured by dividing the size of the male
population of a geographic level of interest (e.g. block group, tract) by the size of
the corresponding female population (Senn, Carey et al. 2010, Green 2012,
Adimora 2013). Recently, some empirical studies have altered their calculations
to exclude incarcerated individuals from measures of the sex ratio (Pouget 2010,
Cooper 2014). Our work advances previous research by suggesting that local
marriage rates should be considered when assessing the number of available men
to the number of available women.

One natural extension of this research that the present analysis was unable
to explore was how male shortage influences gender-based relationship power
and sexual decision-making among women living in communities
disproportionately affected by incarceration. It has been posited that low sex
ratios (created in part by incarceration) make it difficult for women to negotiate
condom use with male sexual partners because they fear losing the partner to
another woman (Adimora and Schoenbach 2002, Logan, Cole et al. 2002,
Adimora 2005, Adimora 2006, Adimora, Schoenbach et al. 2007, Harawa 2008,
Khan 2009). We were only able to identify one qualitative study confirming these
hypotheses (Ferguson 2007), and this study was conducted in an environment
where sex ratios were not shaped by local incarceration rates. Further research

into the role that low sex ratios shaped by incarceration have on sexual
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relationship power and decision-making is needed to better understand racial
disparities in rates of HIV and other STIs. Future analyses published from our
qualitative sample will explore this topic.

Limitations. Our findings should be understood in the context of several
study limitations. First, the boundaries and scales of census tracts might not
accurately reflect how people experience or perceive their neighborhood. Census
tracts are used frequently in studies examining reproductive, sexual, and other
health outcomes at the neighborhood level (Anderson 1996, O'Campo 1997,
Culhane J.F. & Elo 2005, Apparicio 2008, Gindi 2011). Second, while every
attempt was made to select two census tracts from the urban core, we were
unable to identify a census tract in the urban core with a low male incarceration
rate, a male: female sex ratio close to 1.00, and a high proportion of Black
residents. The difficulty in identifying this type of census tract highlights the
racialization of incarceration in the U.S.. As a result, Blackrock was located
outside of the urban core. Our findings therefore could be a reflection of the
different perceptions that women living within and those living outside of the
urban core may have of sex ratios, partner availability, and romantic
relationships instead of a product of their perceptions of local incarceration rates
and sex ratios. Further, administratively-defined boundaries may be less relevant
in suburban settings because living outside the urban core may be accompanied
by greater mobility (e.g. access to transportation) outside of the neighborhood
boundaries.

This study also had several strengths. A rigorous examination of negative

cases helped to refine our interpretations and member checks were used to solicit
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feedback about our study’s findings. Further, we sought variation by tract-level
rates of male incarceration and sex ratios, allowing for the contrast and
comparison of research findings across census tracts. Finally, we were able to
reach saturation of key analytic themes and our findings support previous
research examining the consequences of incarceration and low sex ratios on

sexual risk behavior.

Conclusions

To our knowledge, this is the first study to provide an in-depth
examination of the processes through which low sex ratios and high male
incarceration rates influence partner availability, and the nature and structure of
partnerships from the perspective of heterosexual Black women. This study
describes how male incarceration and sex ratios influence partner availability and
the nature and structure of sexual relationships to favor the transmission of HIV
and other STTs. HIV and STI prevention efforts focusing on heterosexual Black
women should consider the role of local incarceration rates, marriage rates and
resulting sex ratio imbalances.

Racial disparities exist in law enforcement, conviction and sentencing;
Black men receive a disproportionate number of convictions and harsher
sentences than their White counterparts. Efforts should be made to create and
implement more equitable enforcement, conviction and sentencing practices.
Such changes could have important implications on the composition of sexual
networks and sexual behaviors that promote the transmission of HIV and other

STIs. Additionally, creating a more stable economic environment could minimize



the number of economically motivated relationships in communities

disproportionately impacted by incarceration.
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Table 2.1. Sociodemographic characteristics of the two census tracts located in the Atlanta, GA Metropolitan Statistical Area

(MSA) from which participants were sampled

“Allentown” “Blackrock” Atlanta MSA
Characteristics
Male:female sex ratio (for individuals 18 years and 0.70 0.96 0.92
over)
Male Incarceration Rate (per 100 men 15 to 64 years 12 0.89 0.43
old)
Percent of residents who are non-Hispanic Black/ 99.3% 96.0% 33.2%
African-American
Median Age 45.0 30.7 34.7
Percent of residents living in poverty 37.2% 7.6% 13.5%
Median household income $19,529 $69,387 $57,783

Source: U.S. Census Bureau, 2007-2011 American Community Survey; Georgia Department of Corrections, 2009.
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Table 2.2. Sociodemographic and sexual risk characteristics of study participants
sampled from two census tracts located in the Atlanta, GA Metropolitan Statistical Area

(N=33)
Allentown Blackrock
(n=20) (n=13)
Characteristics Median (range) or n (%)
Median Age (years) 30.5 (19-39) 30 (18-39)
Education Level
Less than high school 7 (35.00%) -—-
High school diploma/ GED 8 (40.00%) 3 (23.08%)
Some college/Associate Degree/Trade School 4 (20.00%) 7(53.85%)
Bachelor Degree/Any Graduate Education 1(5.00%) 3 (23.08%)
Annual Household Income
$0 to $9,999 15 (78.95%)* 1(7.69%)
$10,000 to $19,999 1(5.26%)* 6 (46.15%)
$20,000 to $29,999 3 (15.79%)* 3 (23.08%)
$30,000 or up -—- 3(23.08%)
Number of Children
0 4 (20.00%) 7(53.85%)
1-2 8 (40.00%) 3 (23.08%)
3-4 3 (15.00%) 2 (15.38%)
>5 5 (25.00%) 1(7.69%)

Percentage of respondents who reported
having a sexual partner in the last three
months, by partner type

Primary

Casual

Paying
Number of male sexual partners in the last
twelve months

Partner concurrency
Yes
Had a sex partner(s) in the last six months,
who was >5 years older
Yes
Sexual partner who was ever incarcerated
Yes
Sexual partner who was incarcerated during
their relationship
Yes
Sexual partner who is currently incarcerated
Yes

20 (100.00%)
3 (15.00%)
4 (20.00%)

2 (1-10)

4 (20.00%)

17 (89.47%)*

16 (80.00%)

11 (55.00% )

3 (15.00% )

13 (100.00%)

4 (30.77%)
1(7.69%)

2 (1-3)

4 (30.77%)

5 (38.46%)**

7(53.85%)

4 (30.77%)
2(15.38% )

Note: *n=19; ** n=13.
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Figure 2.1: Processes through which male incarceration and sex ratios influence sexual risk of heterosexual Black women in
two Atlanta census tracts: one with high rates of male incarceration and an imbalanced sex ratio (Allentown) and one with a
lower rate of male incarceration and a sex ratio close to 1.0 (Blackrock).
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Chapter 3:

Male Incarceration Rates and the Prevalence of Sexually Transmitted
Infections: Results from a Longitudinal Analysis in a South-Eastern
City
Abstract

Introduction. In the United States (US), rates of certain sexually
transmitted infections (STIs) are increasing. Social and contextual factors appear
to play an important role in the shaping STI transmission dynamics. The goal of
this study was to explore the longitudinal relationship between one contextual
determinant of health, the local rate of male incarceration, and the prevalence of
newly-diagnosed STIs at the census-tract level in the Atlanta Metropolitan
Statistical Area (MSA).

Methods. The study sample consisted of all census tracts in Atlanta. We
analyzed STI surveillance, male incarceration and decennial census data for the
years 2005 through 2010. Multivariate growth models were used to examine the
association between the rate of male incarceration and the prevalence of newly-
diagnosed STIs, controlling for covariates.

Results. Census tracts with higher baseline rates of male incarceration had
a higher baseline prevalence of newly-diagnosed STIs. Census tracts with
increasing rates of male incarceration experienced a more rapid increase in their
prevalence of newly-diagnosed STIs. Census tracts with higher baseline rates of
male incarceration did not have a faster increase in their prevalence of newly-

diagnosed STIs. Instead, census tracts with medium and high baseline rates of
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male incarceration experienced a decrease in their prevalence of newly-
diagnosed STIs over time.

Conclusions. The present study strengthens the evidence that rates of male
incarceration have negative consequences on sexual health outcomes, however,
the relationship may be more nuanced than originally thought. Future multilevel
research should explore individual sexual risk behaviors in the context of high
rates of male incarceration to better understand how male incarceration shapes

rates of STIs.
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Introduction

In the United States (US), rates of certain sexually transmitted infections (STIs)
are increasing (Centers for Disease Control and Prevention 2014). From 1992 to 2012,
national rates of Chlamydia increased from 182.3 to 456.7 cases per 100,000 population
(Centers for Disease Control and Prevention 2014). From 2009 to 2012, after a period
when rates of gonorrhea were the lowest in recorded history, rates began gradually
increasing from 98.1 to 107.5 cases per 100,000 population (Centers for Disease Control
and Prevention 2014). A similar trend was also evident for syphilis (Centers for Disease
Control and Prevention 2014). While individual sexual behaviors (e.g. number of sexual
partners, concurrent sexual partnerships) (Morris 1995, Ghani 1997, Doherty 2006)
may be able to explain some of the variation in national rates of STIs, contextual factors
(e.g. residential segregation, economic oppression) have received significant attention
for their contribution in explaining variations in sexual health outcomes (Stokols 1992,
Fullilove 2006, Division of STD Prevention 2007).

It has been hypothesized that the relationship between rates of male
incarceration and rates of STIs is very important and emerging existing studies support
this hypothesis (Blankenship 2005, Golembeski 2005, Fullilove 2011, Adimora 2013).
High incarceration rates in geographic areas can have devastating consequences on
sexual networks (Harawa 2008, Herman-Stahl 2008, Laurencin 2008, Wyatt 2008,
Alexander 2010) by altering the size and composition of sexual networks in ways that
accelerate the spread of STIs. First, by removing a large number of men from a
neighborhood, high rates of incarceration can disrupt existing sexual partnerships
(Hagan 1999, Thomas 2007, Khan 2011, Cooper 2013, Dauria 2014). Partners left behind
may engage in high-risk sexual relationships (e.g. transactional sex partnerships,
concurrent partnership) to fulfill financial, emotional or sexual needs.(Adimora,

Schoenbach et al. 2003, Thomas 2007, Cooper 2013, Dauria 2014). Additionally, during
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periods of incarceration men may engage in same-sex sexual behavior that increase their
risk of STI transmission (i.e. unprotected anal sex) (Herman-Stahl 2008, Thomas 2008).
Finally, recently-released men may resume old sexual partnerships while also forming
new ones (Adimora, Schoenbach et al. 2003, Thomas 2008). Collectively, these factors
may help explain mechanisms through which high rates of male incarceration may
contribute to national rates of STIs.

Research examining the relationship between incarceration rates and STI
prevalence and incidence remains a relatively new area of inquiry (Thomas 2005,
Thomas 2006, Thomas 2007). Initial studies examining the relationship between
rates of incarceration and rates of STIs found a positive correlation between
incarceration rates and STI prevalence in the general population (Thomas 2005,
Thomas 2006, Thomas 2007). Most of the studies on incarceration rates and STIs
however, have been cross-sectional (Thomas 2005, Thomas 2006), and are
therefore unable to establish a causal relationship between rates of male
incarceration and the prevalence of newly-diagnosed STIs. The studies also
focused on county-level associations (Thomas 2005, Thomas 2006). Researchers
have utilized different administrative units (i.e. zip codes, census tracts and
counties) to understand the influence of neighborhood-level characteristics on
health outcomes (O'Campo 2003, Osypuk 2007). Thus far associations have been
identified at the county-level, and rates of male incarceration and the prevalence
of newly-diagnosed STIs may vary too much within counties to best understand
the nature of their association (O'Campo 2003). Given that individuals tend to
select romantic and sexual partners from the neighborhoods in which they live

(Aral 1999, Adimora 2006, Adimora, Schoenbach et al. 2007), a smaller
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geographic unit (e.g. census tracts) may be better suited to examine this
relationship over time (Osypuk 2007, Gindi 2011). Lastly, because these studies
examined incarceration rates among men and women combined, they are unable
to determine the true relationship between rates of male incarceration and sexual
health outcomes (Thomas 2005, Thomas 2006, Thomas 2007).

The present longitudinal study aims to examine the relationship between
rates of male incarceration and the prevalence of newly-diagnosed STIs in census
tracts in Atlanta, Georgia, over time. We hypothesize that 1) at baseline, census
tracts with higher rates of male incarceration will have a higher prevalence of
newly-diagnosed STTs, 2) the prevalence of newly-diagnosed STIs will increase at
a faster rate over time in census tracts with higher baseline rates of male
incarceration than census tracts with lower baseline rates of male incarceration
and 3) census tracts where male incarceration rates are increasing at a faster rate
will experience a more rapid increase in the prevalence of newly-diagnosed STIs.

Methods

This study’s sample consists of the universe of census tracts in the 28-county
Atlanta Metropolitan Statistical Area (MSA) (n=946). Census tracts have between 2,500
and 8,000 residents (Stokols 1996) and are used frequently in studies examining
reproductive, sexual, and other health outcomes at the neighborhood level (Anderson
1996, O'Campo 1997, Culhane J.F. & Elo 2005, Apparicio 2008). All data were analyzed
at the census tract level, for the years 2005 through 2010.

Measures.

Our primary dependent variable was the annual prevalence of newly-diagnosed

cases of Chlamydia, gonorrhea, and primary stage syphilis in each census tract in the

Atlanta MSA in 2005 through 2010. Annual STI surveillance data were obtained from
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Georgia’s Department of Community Health. Case counts of newly-diagnosed STIs were
suppressed for census tracts with less than five cases. To reduce the number of tracts
with suppressed data, tract-level counts of the three STIs of interest (Chlamydia,
gonorrhea and primary-stage syphilis) were aggregated to create a single measure of
newly-diagnosed STIs. To calculate an annual prevalence of newly-diagnoses cases of
STIs, we divided the aggregate number of STI cases reported in each census tract by the
adult population (aged 18-59) of the census tract, and multiplied by 1,000 (Thomas
2007). Annual rates were calculated for each year from 2005 to 2010.

The rate of male incarceration in each census tract was our independent variable
of interest. We obtained records for each male entering prison in the Atlanta MSA for the
years 2005 through 2010 (n=167,605) from the Georgia Department of Corrections (GA
DOC). Information included the street address, county of residence, date of birth,
race/ethnicity, and date of entry and date of release from prison. Addresses in the
database were the “last known address” as reported by each inmate at the time of their
admission. Each address was geocoded to a corresponding census tract in ArcGIS (ESRI
2013). Unmatched addresses were geocoded a second time using Google Earth Pro
(Google Inc. 2013). Using ArcGIS and Google Earth Pro, 82.60% (n=138,443) of the
addresses were matched with 70-100% accuracy; 17.40% (n=29,162) remained
unmatched. Unmatched addresses were largely the result of blank or missing address
information. Once assigned to a census tract, male incarceration rates for each year and
tract were calculated by dividing the mean number of incarcerated men by the tract’s
adult male (aged 18-64) population, multiplied by 1,000 (Thomas 2007). Annual rates
were calculated for each year from 2005 to 2010.

We considered the following variables for inclusion in adjusted models as
possible confounders: tract-level percent of residents who identified as non-Hispanic

Black/ African American, percent unemployed, percent of residents living in poverty (as
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defined by the Census Bureau) (U.S. Census Bureau 2013), percent of residents who are
married, and the percent of residents aged 26 or older who had a high school diploma as
their highest educational attainment. Due to the changes in tract-level boundaries from
2000 to 2010 we used the Longitudinal Tract Data Base (LTDB) (Logan 2012), which
provides a public-use database that creates estimates from 2010 tract-boundaries for
tract-level data for 2000. From this database we used 2000 and 2010 decennial data and
interpolated values for 2005 through 2009 assuming linear change over time.
Analysis

Univariate analyses were used to summarize the characteristics of the tracts.
Hierarchical linear modeling was used to test our hypothesis that male incarceration
rates were positively related to rates of newly-diagnosed STIs over time. First we fit an
unconditional means model to describe how much census tracts vary in their mean
prevalence of newly-diagnosed STIs. Based on the covariance estimates, we calculated
the intraclass correlation (ICC). Next, we tested for heteroscedastic errors and used the
likelihood ratio test to evaluate model fit. We fit an unconditional growth model
(allowing for heteroscedastic error variances) to determine whether the prevalence of
newly-diagnosed STIs changed systematically over time. We then added rate of male
incarceration, a time varying predictor, into the model to predict change in the
prevalence of newly-diagnosed STIs over time. Bivariate analyses were used to determine
associations between covariates and the prevalence of newly-diagnosed STIs. The rate of
male incarceration (and all other continuous predictor variables) was centered at its
baseline value to facilitate interpretation. The next model introduced interaction terms
between time and change in rate of male incarceration. Lastly, we built and tested a
multivariate model to test the hypothesis that census tracts with a higher rate of male

incarceration and a large increase from their baseline rate of incarceration have higher
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and increasing prevalence of newly-diagnosed STIs, controlling for covariates identified
as significant (p < 0.05) in bivariate analyses.

To examine whether census tracts with a high baseline rate of male incarceration
and census tracts with a larger change from their baseline rate of male incarceration
have a higher and faster increase in their prevalence of newly-diagnosed STIs than
census tracts with a lower baseline rate of male incarceration and a smaller change from
their baseline rate of male incarceration, we tested the regression of the prevalence of
newly-diagnosed STIs on time at low, medium, and high values of baseline rate of male
incarceration and change in the rate of male incarceration from baseline. We defined
high/large, medium, and small/low as one standard deviation above the mean, at the
mean and one standard deviation below the mean of the baseline rate of male
incarceration and change in rate of male incarceration from baseline, respectively. Next,
we conducted a sensitivity analysis to determine whether our results were robust across
models where values for tract-level suppressed STI case counts were set to missing, and
where suppressed values were set to the minimum and maximum possible values (0 and
4 respectively) (Pannell 1997). To address issues of multicollinearity, we examined
variance inflation factors (VIFs) and removed variables with VIFs >4. We reran the
model with and without these variables to ensure that the strength and direction of the
main effects of rates of male incarceration and the prevalence of newly-diagnosed STIs
did not change.. Finally, we conducted regression diagnostics to identify possible
influential outliers, including visually examining diagnostic plots of residuals and
studentized residuals. Models were run with and without outliers to ensure that
associations identified in the full model remained. Estimation was done using maximum

likelihood. Analyses were conducted in SAS version 9.3 (Cary, N.C.).

Ethics



89

Emory University’s Institutional Review Board approved all study protocols and

the Georgia Department of Community Health approved the use of STI data.

Results

Table 1 shows the sociodemographic characteristics of all census tracts in
the Atlanta MSA (n=946). There was a lot of variation in the covariates at
baseline, however, there was little change over time. For example, at baseline the
average percent of residents who are non-Hispanic Black/ African was 32.26 and
the standard deviation was 30.48 and the average percent of adults whose
highest degree is a high school diploma or less was 40.88 (SD =18.57) but these
means remained largely unchanged over time. At baseline, the average tract-level
rate of male incarceration was 2.77 per 1,000 adult men. Rates of male
incarceration varied throughout the study period, with the largest increase
occurred between the years 2009 and 2010 (from 2.69 to 4.38 per 1,000 adult
men). At baseline, average rates of newly-diagnosed STIs varied across census
tracts (SD=11.36). Rates of newly-diagnosed STIs increased from their lowest
point in 2005 (10.74 per 1,000 adults) until 2007 when they decreased (from
13.28 to 12.14 per 1,000 adults) until 2009 when they increased again slightly to
12.18 (per 1,000 adults).

Table 2 presents the results of fitting a taxonomy of multilevel models for
change on the prevalence of newly-diagnosed STIs over time (Models A-C). The
unconditional means model (Model A) suggests that the average prevalence of
newly-diagnosed STIs was 12.51 (per 1,000 adults) between the years 2005 and

2010; this value is statistically different from zero (p < 0.0001). The ICC implies
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that 74.69% of the total variation observed in the prevalence of newly-diagnosed
STI is due to between-tract differences.

Next, we fit an unconditional growth model to examine whether the
prevalence of newly-diagnosed STIs changed systematically over time (Model B).
The fixed effects indicate that there is a significant model implied initial value of
newly-diagnosed prevalence of STIs of 13.31 per 1,000 adults and, taking the
exponent of the log transformation of time, a significant mean curvilinear slope
(Y01=0.53).

Model C explores the unadjusted relationship of rates of male
incarceration and the prevalence of newly-diagnosed STIs over time. Estimation
of the parameter estimates show that rate of male incarceration at baseline,
change from baseline in rate of male incarceration (also referred to as the change
score [CS] from baseline), and both interaction terms are significant. Examining
the main effects and interaction term for baseline rate of male incarceration
suggest that at baseline, census tracts with higher rates of male incarceration
have a higher prevalence of newly-diagnosed STIs (y20=0.53, p<0.001). The
relationship between baseline rate of male incarceration and the prevalence of
newly-diagnosed STIs decreased approximately 0.91 (p=0.04) each year. The
main effects and interaction term for change from baseline rate of male
incarceration reveal that census tracts that have increasing rates of incarceration
have a lower prevalence of newly-diagnosed STIs at baseline (y30=-0.43, p=0.03)
however, the magnitude of the inverse relationship between rates of male

incarceration and the prevalence of newly-diagnosed STIs attenuates over time.
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Bivariate associations between covariates and the prevalence of newly-
diagnosed STIs were explored (Table 3) and all statistically significant covariates
were tested individually in Model C (Models D through H) (Table 4). Each of the
potential confounders was statistically significant and included in the final model
(Model I) (Table 5).

Table 5 presents the final adjusted model, Model I. Census tracts that have
increasing rates of incarceration have a lower prevalence of newly-diagnosed STIs
at baseline (y30= -0.74, p<0.0001). Unlike the unadjusted model (Model C, Table
2), there was no significant association identified between the interaction of
baseline rate of male incarceration and log(time) (p= 0.17). In order to examine
the nature of the interaction we tested the regression of the prevalence of newly-
diagnosed STIs on time at low, medium, and high values of baseline rate of male
incarceration (Figure 1A). The intercepts and slopes for the trajectories of the
prevalence of newly-diagnosed ST1Is differ as a function of baseline rate of male
incarceration. The intercepts and slopes for low baseline rate of male
incarceration are not statistically significant (p=0.47) (data not shown). For
medium baseline rates of male incarceration, the slope has a significant but
negative value, such that the prevalence of newly-diagnosed STIs significantly
decreased by 0.79 (per 1,000 adults) each year from 2005 to 2010 (p=0.0019).
For high baseline rates of male incarceration, the slope has a significant but
negative value such that in census tracts with high baseline rates of male
incarceration, the prevalence of newly-diagnosed STTIs significantly decreases by

0.94 (per 1,000 adults) each year from 2005 to 2010 (p=0.0005).
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In Model I, the significant interaction between change from baseline rate
of male incarceration and log(time) suggests that over time, for every one-unit
increase in change from baseline rates of male incarceration the prevalence of
newly-diagnosed STIs increased approximately 0.53, when adjusting for
covariates (p < 0.0001) (Table 5). The parameter estimate for the main effect of
baseline rate of male incarceration decreased but remained significant (y.0=0.53,
Pp<0.001). Figure 1b explores the nature of the interaction between change from
baseline rate of male incarceration and the prevalence of newly-diagnosed STIs.
Notably, the slope of the trajectory of census-tracts with a slight change from
baseline rate is significant (p=0.0002)(data not shown). Census tracts that
experience a small change from baseline in their rate of male incarceration had a
model-implied baseline prevalence of 2.70 newly-diagnosed STIs per 1,000
adults (n.s.) that decreased 1.46 each year from 2005 to 2010. The slope of the
trajectory in census-tracts with a medium change from baseline in rate of male
incarceration is significant (p=0.05) however, the slope of the trajectory is not
significantly different in tracts that experience a large change in rate of male
incarceration from baseline (p=0.5449).

The final moderation model (adjusted for covariates) was rerun with values
imputed for the minimum and maximum possible values (0 and 4 respectively) for
census tracts with suppressed data on the prevalence of newly-diagnosed STIs. Final
results from the sensitivity analysis reveal that imputing both minimum and maximum

values for the prevalence of newly-diagnosed STIs for census tracts with suppressed data

had no significant effect on the final model (data not shown).
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Discussion

The goal of this study was to explore the longitudinal relationship between
one contextual determinant of health, the local rate of male incarceration, and
the prevalence of newly-diagnosed STIs at the census-tract level in the Atlanta
MSA. Findings from the adjusted model support our hypotheses that census
tracts with higher baseline rates of male incarceration had a higher prevalence of
newly-diagnosed STIs and that census tracts with increasing rates of male
incarceration will experiences a more rapid increase in the prevalence of newly-
diagnosed STIs. Census tracts with a less rapid change from their baseline rate of
male incarceration have a prevalence of newly-diagnosed STIs that decreased
over time. Finally, our analyses do not support our hypothesis that census tracts
with a higher baseline rate of incarceration will experience a faster increase in the
prevalence of newly-diagnosed STIs than census tracts with lower baseline rates
of male incarceration. In fact, our findings suggest that census tracts with
medium and high baseline rates of male incarceration experience a decrease in
their prevalence of newly-diagnosed STIs over time.

Our findings support and extend previous research on incarceration rates
and STIs (Thomas 2005, Thomas 2007, Thomas 2008). To our knowledge, only
one previous study has examined the longitudinal relationship of incarceration
rates with STIs. Thomas et al. (Thomas 2006) calculated age-adjusted correlation
coefficients between county-level rates of incarceration in a given-year and STIs
one and two years later. The investigators found that rates of Chlamydia and
gonorrhea consistently increased with increasing incarceration rates. The present

study extends this line of research by establishing a longitudinal relationship
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between tract-level rates of male incarceration and the prevalence of newly-
diagnosed STIs. Recent studies have illuminated possible mechanisms through
which high rates of male incarceration influences rates of STIs (Thomas 2008,
Pouget 2010, Dauria 2014). These studies suggest that high incarceration rates
and the resulting shortage of males are associated with having a larger number of
sexual partners (Pouget 2010, Green 2012, Knittel 2013), overlapping (or
concurrent) partnerships (Thomas 2007, Khan, Wohl et al. 2008, Khan 2009),
engaging in transactional sex relationships (Dauria 2014) and a greater risk of
having unprotected sex with a risky partner (Khan 2009, Green 2012).

In the present study, census tracts with medium and high baseline rates of
male incarceration experienced a decrease in their prevalence of newly-diagnosed
STIs over time. One possible explanation for this result is that in having a high
rate of male incarceration a large number of high-risk male partners are being
forcibly removed from their neighborhood’s sexual network. Compared to
individuals who have not been incarcerated, incarcerated individuals have more
risk factors associated with acquiring and transmitting STIs including
commercial sex work and injection drug use and other drug use (Epperson 2008,
Khan 2009, Farel 2013, centers for Disease Control and Prevention 2014).
Further, rates of STIs and HIV are much more prevalent among correctional
inmates than in the total US population (Hammett 2002, National Commission
on Correctional Health Care 2002). It follows then, that the removal of high-risk
or infectious men from a neighborhood might lessen transmission in that census

tract.
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Due to the amount of suppressed STI surveillance data, we were unable to
examine racial/ethnic differences in the association between rates of male
incarceration and the prevalence of newly-diagnosed STIs. Given that Black
adults are imprisoned at a higher rate than members of other racial/ethnic
groups, male incarceration may help explain national racial/ethnic disparities in
STIs (Carson 2012). In 2011, Black adults represented roughly 13% of the
national population (Rastogi 2011), however, they accounted for approximately
38% of prisoners under state and federal jurisdiction (Carson 2012). Black men
and women have the highest rates of STIs of all racial/ethnic groups in the U.S.
In 2012, the prevalence of gonorrhea among Black adults was 14.9 times that of
White adults, the prevalence of Chlamydia was 6.8 times that of White adults,
and the prevalence of primary and secondary syphilis was 6.1 times that of
Whites (Centers for Disease Control and Prevention 2014). Future research
should focus on the longitudinal relationship between rates of male incarceration
on the prevalence of newly-diagnosed STIs among Black adults specifically to
better understand racial disparities in sexual health outcomes.

This study has several limitations. First, there has been some debate about
the use of census tracts to estimate the scale and boundaries of neighborhoods
(Sampson 2002, O'Campo 2003), however, census tracts are used frequently in
studies examining reproductive, sexual, and other health outcomes at the
neighborhood level (Anderson 1996, O'Campo 1997, Culhane J.F. & Elo 2005,
Apparicio 2008). Second, our findings are based on addresses provided by
inmates and may not be an accurate representation of where an offender actually

lived at the time of his incarceration. This problem is amplified by conducting
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analyses at the census-tract level because even small errors in an address can lead
to tract-level misclassification. There is no reason however, to suspect that any
misclassifications would be the result of nonrandom error. Finally, given that the
present study has an ecologic design, we were unable to explore how individual-
level factors influence our study outcomes.

Despite these limitations, the present study strengthens the evidence that
rates of male incarceration have negative consequences on sexual health
outcomes, however, the relationship may be more nuanced than originally
thought. Future multilevel research should explore individual sexual risk
behaviors in the context of high rates of male incarceration to better understand
the processes through which male incarceration shapes rates of STIs. Findings
from these studies could be used to help identify geographic areas where

prevention programs and interventions may be most needed.
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Table 3.1. Distributions of census tract level characteristics in the Atlanta

Metropolitan Statistical Area (MSA), 2005 - 2010 (N=946).

2005 2006 2007 2008 2009 2010
Characteristics of Mean (SD)
census tracts
% residents who are non-  32.26 32.73 33.17 33.59 33.98 34.23
Hispanic Black/ African (30.48) (30.43) (30.42) (30.43) (30.46) (30.45)
American
% living in poverty 12.35 12.73 13.12 13.51 13.90 14.29
(10.63) (10.86) (11.13) (11.45) (11.81) (12.21)
% unemployed 7.69 8.07 8.44 8.79 9.12 9.45
(5.38) (5.22) (512) (5.12)  (5.24) (5.52)
% of adults (> 25 years) 40.88 40.62 40.38 40.15 39.92 39.70
whose highest degreeisa (18.57) (18.50) (18.47) (18.48) (18.54) (18.66)
high school diploma or
less
% Married 50.91 50.43 49.95 49.47 49.00 48.52
(15.68) (15.75) (15.86) (16.01) (16.20) (16.43)
Rate of Male 2.77 2.69 2.78 2.41 2.69 4.38
Incarceration (per 1,000 (5.11) (5.07) (5.02) (4.64) (4.99) (5.22)
men 18 to 64 years old)
Rate of newly-diagnosed 10.74 13.21 13.28 12.38 12.14 12.18
STIs* (per 1,000 adults 18 (11.36) (17.84) (14.84) (14.39) (13.80) (12.97)

to 64 years old)

*Note: Suppressed data were set to missing.



Table 3.2. A taxonomy of hierarchical linear models examining the association between tract-level rate of
male incarceration and the tract-level prevalence of newly-diagnosed STIs, Atlanta MSA, 2005 — 2010.
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Model A Model B Model C
Estimate SE Estimate SE Estimate SE

Intercept 12.51 1.12%** 13.31 1.02%** 8.15 1.10%%*
Main effects
Log (Time) -—- -—- -0.63 0.23%* -0.39 0.29
BL rate of male incarceration --- --- --- --- 1.83 0.19***
Rate of male incarceration CS --- --- --- --- -0.44 0.20*
Interactions
Log(Time) x BL rate of male incarceration

- - - - -0.09 0.04*
Log(Time) x Rate of male incarceration CS

i - - - 0.30 0.14*

*p < 0.05, **p < 0.01, ***p< 0.001 . Note: BL= Baseline and CS= Change score from baseline.
p p p



Table 3.3. Pearson correlations between select covariates and the prevalence of newly-diagnosed STIs, by
census tract, Atlanta MSA, 2005-2010.

Prevalence of newly-diagnosed STIs
(per 1,000 adults 18 to 64)

2005 N r

% of residents who are NH-Black 740 0.75%**

% of adults (> 25 years) whose highest level of educational attainment is high 740 0.40%**

school

% Unemployed 740 0.64***

% Married 740 -0.67%¥*
% living below poverty 740 0.70%%*

2006

% of residents who are NH-Black 783 0.64%%*

% of adults (> 25 years) whose highest level of educational attainment is high 783 0.35%%*

school

% Unemployed 783 0.55%**

% Married 783 -0.59%**
% living below poverty 783 0.63%**

2007

% of residents who are NH-Black 783 0.75%**

% of adults (> 25 years) whose highest level of educational attainment is high 783 0.39%**

school

% Unemployed 783 0.62%**

% Married 783 -0.66%**
% living below poverty 783 0.65%**

2008

% of residents who are NH-Black 783 0.74%%%

% of adults (> 25 years) whose highest level of educational attainment is high 783 0.38%**

school

% Unemployed 783 0.62%**

% Married 783 -0.66***
% living below poverty 783 0.66***

2009

% of residents who are NH-Black 780 0.74%%%

% of adults (> 25 years) whose highest level of educational attainment is high 780 0.35%**

school

% Unemployed 780 0.61%**

% Married 780 -0. 64***

% living below poverty 780 0.61%**
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2010

% of residents who are NH-Black 783 0.81%**
% of adults (> 25 years) whose highest level of educational attainment is high 783 0.37%**
school

% Unemployed 783 0.61%**
% Married 783 -0.69%**
% living below poverty 783 0.63%**

*p < 0.05,**p < 0.01, ***p< 0.001.
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Table 3.4. Tract-level predictors of trajectories of the tract-level prevalence of newly-diagnosed STIs in
multiple hierarchical linear regressions, Atlanta MSA, 2005 — 2010.

Model D Model E Model F Model G Model H
Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE

Intercept 2.03 0.56** -0.18 1.38 28.43 1.14%** 3.19 2.41 1.72 1.67

Main effects

Log (Time) -0.54 0.27% -1.00 0.31%% -0.84 0.27%% -0.34 0.29 -0.53 0.30

BL rate of male incarceration
1.25 0.09%** 0.62 0.22%% 1.33 0.08%** 1.62 0.20%%* 1.27 0.21%%%

Rate of male incarceration CS
-0.57 0.18%* -0.42 0.20% -0.59 0.18%* -0.48 0.20% -0.45 0.20*

Log(Time) x BL rate of male
incarceration 0.11 0.04%* -0.04 0.05 -0.10 0.04% -0.04 0.05 -0.09 0.04*

Log(Time) x Rate of male
incarceration CS 0.42 0.13** 0.30 0.14* 0.45 0.12%* 0.35 0.14* 0.31 0.14*

BL % living in poverty 0.55 0.03%** - - - - - - -

% living in poverty CS 0.08 0.07 - - -— - -— - - -

BL % NH-Black 0.34  0.04%**
% NH-Black CS 0.39  0.08%*

BL % Married --- --- --- --- -0.40 0.02%** --- --- --- ---

% Married CS -0.23  0.06%**

BL % of adults (>25 years)

whose highest level of - - - — — — 0.14 0.06% — —
educational attainment is high

school

% of adults (>25 years) whose
highest level of educational -—- - -—- -—- -—- -—- 0.35 0.08%** -- --
attainment is high school CS

BL % unemployed - - - - - - - --- 1.01 0.20%%*

% Unemployed CS - -— - - - - - --- 0.17 0.08*

*p < 0.05, **p < 0.01, ***p< 0.001 . Note: BL= Baseline and CS= Change score from baseline.
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Table 3.5. Adjusted hierarchical linear model examining the association
between tract-level rate of male incarceration and the tract-level prevalence
of newly-diagnosed STIs, Atlanta MSA, 2005 — 2010.

Model I

Estimate SE
Intercept -1.31 1.62
Main effects
Log (Time) -0.18 0.35
BL rate of male incarceration 0.60 0.07%**
Rate of male incarceration CS -0.74 0.18%**
BL % living in poverty 0.52 0.04***
% living in poverty CS -0.52 0.09%**
BL % NH-Black 0.21 0.01%**
% NH-Black CS 0.19 0.07%%
BL % Married 0.001 0.03
% Married CS -0.01 0.09
BL % of adults (>25 years) whose
highest level of educational -0.05 0.02%*
attainment is high school
% of adults (>25 years) whose
highest level of educational 0.13 0.07
attainment is high school CS
BL % unemployed 0.03 0.06
% Unemployed CS 0.13 0.08
Interactions
Log(Time) x BL rate of male -0.07 0.05
incarceration
Log(Time) x Rate of male 0.53 0.13%%*

incarceration CS

*p < 0.05,"p < 0.01, ***p< 0.001.

baseline.

Note: BL= Baseline and CS=

Change score from



103

Figure 3.1. Line graphs examining the interaction between baseline rate of male incarceration and log(time)
on the prevalence of newly-diagnosed STIs and the interaction between change from baseline rate of male
incarceration and log (time) on prevalence of newly diagnosed STIs in the Atlanta MSA, 2005-2010.

Figure 3.1A. Line graph examining the interaction Figure 3.1B. Line graph examining the interaction
between baseline in rate of male incarceration and log between change in baseline rate of male incarceration and
(time) on the prevalence of newly-diagnosed STTIs. log (time) on the prevalence of newly-diagnosed STIs.
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Chapter 4
Male incarceration rates, spatial access to sexual health care and
sexually transmitted infections: A moderation analysis

Abstract
This cross-sectional analysis examines the relationship between rates of male
incarceration and of sexually transmitted infections (STIs) in census tracts in the
Atlanta Metropolitan Statistical Area (MSA), and whether spatial access to health
care (SPAHC) moderates this relationship. We measured SPAHC by straight-line
distance from the population-weighted centroid of each census tract to the
nearest health care facility. Regression models and moderation analyses were
used to test associations. In multivariate models, SPAHC had a moderating effect
such that as spatial access to sexual health services worsened, the magnitude of
the relationship between rate of male incarceration and prevalence of newly-
diagnosed STIs decreased. Health care consumers might consider additional
“costs” associated with accessing sexual health services that may serve as better

determinants of health care utilization.
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Introduction

The southern region of the United States (US) consistently has the highest
burden of sexually transmitted infections (STIs) in the nation (Centers for Disease
Control and Prevention 2013, Centers for Disease Control and Prevention 2014, Centers
for Disease Control and Prevention 2014, Centers for Disease Control and Prevention
2014). In 2012, the southern state of Georgia ranked first in the US in prevalence of
primary and secondary syphilis (9.5 case per 100,000), fifth in gonorrhea prevalence
(156.1 cases per 100,000), and eighth in Chlamydia prevalence (534 cases per 100,000)
(Centers for Disease Control and Prevention 2013). Social and contextual factors (e.g.
economic oppression, housing instability, healthcare access) appear to play an important
role in shaping STI transmission dynamics (Adimora and Schoenbach 2002, Hogben
2008, Marshall 2008) and STI prevalence (Moran 1989, Fullilove 2006, Geisler 2006,
Song 2011).

Incarceration rates have emerged as a potentially powerful contextual
determinant of the prevalence of newly-diagnosed STIs in the general population
(Thomas 2006, Thomas 2007, Pouget 2010). Thomas et al., for example, found that an
increase of the percentage of census tract-person time spent in prison from 2.0% to 2.5%
corresponded to a gonorrhea rate increase of 7.1 cases per 100,000 person-years
(Thomas 2007). Several mechanisms may link incarceration rates to STIs. High rates of
incarceration in geographic areas can alter the local composition of social and sexual
networks in ways that facilitate the transmission of STIs (Thomas 2007). By removing a
large number of individuals from a neighborhood, high rates of incarceration can disrupt
existing sexual partnerships (Hagan 1999, Thomas 2007, Cooper 2013, Dauria 2014).
Partners left behind may engage in high-risk sexual relationships (e.g. transactional sex
partnerships, concurrent partnership) to fulfill financial, emotional or sexual needs

(Adimora, Schoenbach et al. 2003, Thomas 2007, Cooper 2013, Dauria 2014). High rates
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of male incarceration have a unique impact on STI transmission by helping to create a
shortage of available male sexual partners (i.e. imbalanced sex ratios). When there are
more women than men, women may have difficulty discussing and negotiating condom
use with male sexual partners because they fear losing their romantic partner to one of
the many other available women (Adimora and Schoenbach 2002, Logan, Cole et al.
2002, Adimora 2005, Adimora 2006, Adimora 2007, Harawa 2008, Khan 2009).
Additionally, the sexual behaviors of men during and after periods of incarceration can
also increase their risk of STI transmission, including engaging in same-sex sexual
behavior (i.e. unprotected anal sex)(Herman-Stahl 2008, Thomas 2008) while
incarcerated and engaging in multiple and overlapping sexual partnerships after they
have been released (Adimora, Schoenbach et al. 2003, Thomas 2008).

Geographic variation in the prevalence of newly-diagnosed STIs may be the result
of multiple, intersecting factors (Stokols 1992, Fullilove 2006, Adimora 2007, Division of
STD Prevention 2007, Division of STD Prevention 2007). As such, it is important to
explore how factors work together to influence the prevalence of newly-diagnosed STIs.
At issue in the present paper is whether the relationship between incarceration rates and
newly-diagnosed STI prevalence in geographic areas is moderated by spatial access to
health care facilities that offer STI treatment and prevention services. Research suggests
that reduced spatial access to health care, such as increased distance and travel time to
health care providers, may be associated with poorer health outcomes (Teach 2006,
Mercer, Sutcliffe et al. 2007, Agency for Healthcare Research and Quality 2008,
Goldenberg 2008, Richardson 2010). Health care visits present critical opportunities
for the testing and treatment of STIs (Dorell, Sutton et al. 2011). Research examining the
relationship between spatial access to sexual health services and sexual health outcomes
is limited, however, and the findings are inconclusive (Monnet, Ramee et al. 2008,

Olonilua, Ross et al. 2008, Astell-Burt 2011, Bonney 2011). The goal of this study is to
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explore the extent to which the relationship between male incarceration rates and the
prevalence of newly-diagnosed STIs depends on spatial access to sexual health care
services. Findings from this study have important implications for identifying areas
where publicly funded sexual health facilities may be needed.

Exploring whether spatial access to health care moderates the relationship
between rates of incarceration and the prevalence of newly-diagnosed STIs may be
especially important for understanding patterns of STIs among Black adults. In 2012, the
prevalence of gonorrhea among Black adults was 14.9 times that for White adults; the
prevalence of Chlamydia was 6.8 times that for White adults; and the prevalence of
primary and secondary syphilis was 6.1 times that for Whites (Centers for Disease
Control and Prevention 2014). Because Black adults are imprisoned at a higher rate than
members of other racial/ethnic group in the US (Carson 2012), the detrimental impact of
high incarceration rates may be particularly pronounced in predominantly Black
neighborhoods. In 2011, Black adults represented roughly 13% of the national population
(Rastogi 2011), however, they accounted for approximately 38% of prisoners under state
and federal jurisdiction (Carson 2012). In addition, predominantly Black neighborhoods
may have decreased access to health care services (Mayberry 2000, Smedley 2003).
Consequently, analyses focused on whether spatial access to health care services
moderates the relationship between male incarceration rates and the prevalence of
newly-diagnosed STI may be useful for public health departments aiming to reduce rates
of newly-diagnosed STIs among Black adults.

To our knowledge there have been no studies that have considered the health
care service environment, specifically spatial access to health care, as a potential
moderator of the relationship between male incarceration rates and rates of newly-

diagnosed STIs. The present tests the hypothesis that the magnitude of the relationship
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between male incarceration rates and the prevalence of newly-diagnosed STI will be
attenuated in census tracts that have better spatial access to sexual health services.
Methods

The geospatial units of analysis in this study are the 946 census tracts in
the Atlanta Metropolitan Statistical Area (MSA). In 2010, the median census tract
population size in the Atlanta MSA was 5,108 (range: 0 to 20,655). All analyses
were conducted at the census tract level for the year 2010.

Measures.Our primary dependent variable was the prevalence of newly-
diagnosed STTs in each census tract in 2010. Surveillance data on newly-diagnosed
Chlamydia, gonorrhea, and primary stage syphilis were obtained from Georgia’s
Department of Community Health. Case counts of newly-diagnosed STIs were
suppressed for census tracts with less than five newly-diagnosed STI cases. In order to
reduce the amount of suppressed data, census-level counts of the three newly-diagnosed
STIs of interest were aggregated to create a single STI measure. To calculate an annual
estimate of the prevalence of newly-diagnosed STIs, we divided the aggregate number of
newly-diagnosed STI cases reported in each census tract by the adult population (18-64)
of the census tract, and multiplied by 1,000 (Thomas 2007) .

The rate of male incarceration in each census tract was one of our independent
variables of interest. We obtained records for each male entering prison in the Atlanta
MSA in 2010 (n=29,106) from the Georgia Department of Corrections. Information
included the street address, county of residence, date of birth, race/ethnicity, and date of
entry and date of release from prison. Addresses in the database were the “last known
address” as reported by each inmate at the time of his admission. Each address was
geocoded to its census tract using ArcGIS version 10.1 software (ESRI 2013). Unmatched

addresses were geocoded a second time using Google Earth Pro (Google Inc. 2013).
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Using ArcGIS and Google Earth Pro 89.20% (n=25,962) of the addresses were matched
with 70-100% accuracy and 10.80% (n=3,144) remained unmatched. Unmatched
addresses were largely the result of blank or missing address information. Once assigned
to a census tract, the number of men incarcerated for each quarter was computed. Male
incarceration rates were calculated by dividing the mean number of incarcerated men
across quarters by the tract’s adult male (aged 18-64) population, and multiplied by
1,000(Thomas 2007).

Sexual health service locations were defined as any health care service facility
that provided STI testing, treatment, and/or vaccination services (Hall 2012). Health
care service organizations were included in this study regardless of whether they
provided the services at a specialized sexual health clinic or as part of a larger medical
clinic. An inventory of sexual health care service facilities in 2010 in the Atlanta MSA
was created using four methods: (1) through a comprehensive internet search for sexual
health clinics in the area, (2) surveying local health care providers, (3) consulting the
American Congress of Obstetricians and Gynecologists (ACOG) inventory of
physicians(The American Congress of Obstetricians and Gynecologists 2012) and (4)
surveying health care locations that received Title X funding from the Department of
Health and Human Services’ Office of Population Affairs, for providing cost effect family
planning and related services for low-income men and women (Office of Population
Affairs 2013). Once an inventory was created, the first author (ED) contacted all health
care service locations to verify that each was open during the year 2010 and to confirm
their address. Next, we geocoded the addresses of all sexual health service locations to
their longitude/latitude using ArcGIS (Environmental Systems Research Institute,
Redlands, CA, USA)(ESRI 2013).

We defined “spatial access to sexual health care” as local potential access.

Potential access refers to reasonable possible use whereas revealed access refers to
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actual service use.Khan1992) We assessed potential spatial access to sexual health service
locations using the minimum distance approach, also referred to as the equity index
(Talen 1998). This measure of spatial access has been used previously to examine spatial
access to health care service providers (Fulcher 2005, Wang 2008). A Euclidean
distance, or a straight-line distance, was used to examine the distance (in miles) from the
population-weighted centroids of each census tract to the nearest sexual health care
service provider. Population-weighted centroids (based on census block-level population
data) were used instead of geographic centroids because they offer a better estimation of
areas where residents of census tracts live (Henry 2008). Higher values on the equity
index indicate a further distance to sexual health services, and reflect poorer spatial
access.

Lastly, we considered the following variables for inclusion in the model as
possible confounders: tract-level percent of residents who identified as non-Hispanic
Black/African American, percent unemployed, percent of residents in the armed forces,
percent of residents living in poverty, median age, percent of residents who are married,
and the percent of residents aged 26 or older who had a high school diploma as their
highest educational attainment (Thomas 2006, Khan 2009, Pouget 2010). Demographic
data were obtained from 2010 decennial census data and the 5-year American
Community Survey.

Analysis. Univariate analyses were used to summarize the characteristics of the
tracts. Bivariate analyses were used to determine associations between covariates and
the prevalence of newly-diagnosed STIs. First, we explored the relationships between: 1)
rates of male incarceration and the prevalence of newly-diagnosed STTs, and 2) spatial
access to sexual health and the prevalence of newly-diagnosed STIs. Next, we explored
the possibility that the relationship between the rate of male incarceration and STI

prevalence was moderated by spatial access to sexual health care (Baron 1986). We used
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Baron and Kenny methods to investigate our hypothesis that greater spatial access to
sexual health care decreases the strength of the relationship between tract-level male
incarceration rate and the prevalence of newly-diagnosed STIs (Baron 1986). The
multivariate model controlled for covariates identified as significant (p < 0.05) in
bivariate analyses.

When we found evidence of moderation, we conducted two stratified moderation
analyses to investigate the nature of the interaction. First, the data was stratified into
four groups based on the quartiles of spatial access to sexual health services, and
regression analyses were conducted to examine the nature of the association between
rate of male incarceration and prevalence of newly-diagnosed ST1Is in each group.
Finally, we conducted a sensitivity analysis to determine whether our results were robust
across models where values for tract-level suppressed STI case counts were set to
missing, and where suppressed values were set to the minimum and maximum possible
values (0 and 4 respectively) (Pannell 1997). All statistical analyses were conducted using
SAS version 9.3 (Cary, NC).

Ethics. Emory University’s Institutional Review Board approved all study
protocols and the Georgia Department of Community Health approved the use of the STI
data.

Results

In 2010, on average, 4 out of every 1,000 men were incarcerated (SD=5.25) in
census tracts in the Atlanta MSA (Table 1). Notably at the tract level, there were, on
average, over 11 reported cases of STIs for every 1,000 adults (SD=12). The average
distance from the population-weighted centroid of each tract to the nearest sexual health
service facility was 0.42 miles (SD=0.35). On average for census tracts in the Atlanta
MSA, roughly 34% of residents were non-Hispanic Black/African American, nearly 59%

of residents are aged 15 to 64 years old, approximately 49% of residents were married
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and over one-quarter of adults’ (25 years or older) highest education attainment was a
high school diploma.

Figure 2 depicts potential spatial access to sexual health care, rates of male
incarceration and the prevalence of newly-diagnosed STIs across census tracts in
Atlanta. In 2010, census tracts with the shortest distance to the nearest sexual health
facility were located in the central region of the Atlanta MSA, including tracts located in
two of the most populated counties (e.g. Fulton and DeKalb).(U.S. Census Bureau 2010)
High rates of male incarceration were evident throughout the Atlanta MSA, with
concentrated areas in the central and southwestern regions. Census tracts with a high
prevalence of STIs were concentrated in the central and southeastern regions of the
Atlanta MSA. Visual examination of these maps suggests that census tracts with a high
prevalence of newly-diagnosed STIs varied in their spatial access to sexual health care
services. For example the central region of the Atlanta MSA appears to have greater
spatial access to sexual health services, whereas tracts in the southeastern region of the
Atlanta MSA appear to be more distant from the nearest sexual health care facility
(indicating poorer spatial access).

In bivariate analyses, rates of male incarceration were positively and significantly
associated with the prevalence of newly-diagnosed STIs (B =0.69, p<0.0001) and there
was a negative significant association between distance to the nearest sexual health
facility and prevalence of newly-diagnosed STIs (B =-0.35, p<0.0001) (Table 2). Next,
incarceration rates and distance to the nearest sexual health facility were entered
simultaneously into a regression model. The results of this regression model suggest that
approximately 53% of the variation in the prevalence of newly diagnosed STIs is
explained by rate of male incarceration and the distance to the nearest sexual health
facility (R2=0.53, F (2, 782) = 435.47, p< 0.0001) (Table 3). For every one-point increase

in the rate of male incarceration, prevalence of newly-diagnosed STI increased by 1.43
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cases per 1,000 (p <0.0001), when controlling for the distance to the nearest sexual
health facility. For every one-unit increase in the straight-line distance to the nearest
sexual health facility, the prevalence of newly-diagnosed STIs decreased by 81.91
(p<0.0001), when controlling for rate of male incarceration (Table 2).

Next, the interaction between the rate of male incarceration and distance to the
nearest sexual health facility was added to the regression model. The moderation model
did not account for significantly more variance of the prevalence of newly-diagnosed
STIs than the rate of male incarceration and distance to the nearest sexual health facility
alone (R2=0.53). Although rate of male incarceration (p < 0.0001) and distance to the
nearest sexual health facility (p <0.0001) were both significant predictors of the
prevalence of newly-diagnosed STIs, the interaction effect was not significant (B =0.78,
p=0.79). Our findings at the bivariate do not suggest that distance to the nearest sexual
health facility modified the effect of rate of male incarceration on the prevalence of
newly-diagnosed STIs, when other variables were not controlled for (Table 3).

Next, all potential confounders were tested individually in the moderation model
(Models 1-7, Table 4). Each of the following covariates were significantly related to the
prevalence of newly-diagnosed STIs: percent of residents living in poverty (B =0.30,
P<0.0001), percent of residents who are Black (B =0.24, p<0.0001), percent of residents
who are unemployed (B = 0.78, p<0.0001), percent of residents in the armed forces (B
=1.63, p<0.0001), percent of residents aged >25 years whose highest level of educational
attainment is high school (B = 0.16, p<0.0001), percent married (B =-0.39, p<0.0058),
and median age (B =-0.37, p<0.0001). All significant covariates were added to the
moderation model that contained the main effects of male incarceration rates, distance
to the nearest sexual health facility, and the interaction of these two covariates.

The moderation analysis was statistically significant, once potential confounders

were included in the model (Table 5). Notably, in the moderation model the strength of
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the association between rate of male incarceration and the prevalence of newly-
diagnosed STI was attenuated by the distance to the nearest sexual health facility and the
prevalence of newly-diagnosed STI changed. The results of the adjusted regression
model indicate that approximately 78% of the variation in the prevalence of newly-
diagnosed STIs is explained by rate of male incarceration, distance to the nearest sexual
health facility (R2=0.78, F (10, 764) = 266.32, p< 0.0001) and other covariates.

To examine the nature of the interaction, we conducted a stratified regression
analysis between rates of male incarceration and the prevalence of newly-diagnosed STIs
based on the quartiles of distance to the nearest sexual health facility. The results
indicate that in census tracts with the furthest distance to the nearest sexual health
facility (those in the third and fourth quartiles), there was no significant association
between rate of male incarceration and prevalence of newly-diagnosed STIs (p=0.30 and
p=0.41 respectively), when controlling for covariates (Table 6). For census tracts with a
medium distance to the nearest sexual health facility (25%-50% quartiles), every unit
increase in the parameter estimate for rate of male incarceration predicted an increase of
0.32 (p=0.0035) in prevalence of newly-diagnosed STIs. For census tracts with the
shortest distance to th nearest sexual health facility, every unit increase in the parameter
estimate for rate of male incarceration predicted an increase of 0.49 (p<0.0001) in the
prevalence of newly-diagnosed STI. Census tracts with the shortest distance to the
nearest sexual health facility (less than 0.02 miles) had the highest average rates of male
incarceration with 6.74 per 1,000 adult men (SD=1.98) (Table 6).

Finally, we conducted a sensitivity analysis to determine whether our results were
robust across models where values for tract-level suppressed STI case counts were set to
missing. The final moderation model (adjusted for covariates) was rerun with values
imputed for the minimum and maximum possible values (0 and 4 respectively) for

census tracts with suppressed data on the prevalence of newly-diagnosed STIs. Final
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results from the sensitivity analysis reveal that imputing both minimum and maximum
values for the prevalence of newly-diagnosed STTIs for census tracts with suppressed data
had no significant effect on the final model (data not shown). We examined variance
inflation factors of each variable in the final model and determined that multicollinearity
was not an issue (all VIFs < 4). Lastly, regression diagnostics were conducted to identify
possible influential outliers. Models were run with and without outliers to ensure that
associations identified in the full model remained. With the exception of changing the
significance of one covariate (percent of residents in the armed forces) there were no
significant changes to the magnitude, direction, or statistical significance of effect sizes
when outliers were removed.

Discussion

While our findings suggest that spatial access to sexual health care is an effect
modifier, the data did not support our hypothesis. As spatial access to sexual health
services worsened, the magnitude of the relationship between rate of male incarceration
and prevalence of newly-diagnosed STIs decreased.

One possible explanation for our finding that rates of male incarceration and the
prevalence of newly-diagnosed STIs decreased as spatial access to sexual health services
worsened (not improved as would be expected) could be connected to our measure of
health care access. Spatial access to health care is only one of several important
dimensions of access to health care. Penchansky and Thomas (1981) identified five
dimensions of access: availability, accessibility, accommodation, affordability and
acceptability, only two are which are defined in spatial terms (Penchansky 1981).
Although distance to health care service locations generally deters utilization (Haynes
2003), it may not be the only important factor for understanding health care
accessibility, especially in an urban environment like the Atlanta. In areas with sufficient

spatial access to health care services, consumers may consider additional “costs”
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associated with accessing health care services (Haynes 2003). These costs include the
time required to realize health care access, which may be associated with arranging for
transportation, time off from paid work, long wait times, and/or being able to secure and
pay for childcare (Gibson 1985, Yang 2006). We found that areas with the best spatial
access to health care services were also areas that had the highest rates of male
incarceration. “Costs” like these may be especially relevant for understanding health care
access and utilization among individuals living in neighborhoods with high rates of male
incarceration. In neighborhoods with high rates of male incarceration, a large number of
men are forcibly removed from neighborhoods, which can result in the disruption of
familial bonds and can strain economic resources (Clear 2008); both of which may make
it difficult to negotiate time off from work or make childcare arrangements (Dauria
2014). In this context, the costs associated with accessing health care may represent too
high of a burden to overcome, regardless of their spatial location.

Our inventory of sexual health care locations included both public and private
health care facilities, which has important implications on our study findings.
Individuals living in tracts with higher rates of male incarceration and a high prevalence
of newly-diagnosed STIs might have excellent spatial access to private and public clinics
but may be preventing from utilizing health care services for other reasons. For example,
crowded waiting rooms and longer wait times in public health clinics may prevent
individuals from receiving health care (Haynes 2003). Excellent spatial access to private
health clinics is irrelevant if an individual is uninsured or does not have the financial
means to pay for services at private facilities. Unfortunately, given the limitations of our
inventory of sexual health care service locations we were unable to distinguish between
private and public health care facilities in our analysis. Future studies exploring these
relationships should examine spatial access to various types of health care facilities when

trying to understand sexual health outcomes.
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In census tracts with the best spatial access to care, male incarceration rates
predicted a slight positive increase in the prevalence of newly-diagnosed STIs. The
findings from this subset of census tracts are consistent with an emerging body of
literature documenting the association between high rates of male incarceration and
high rates of STIs (Thomas 2006, Thomas 2008). There are several pathways through
which male incarceration may shape the transmission risk and prevalence of STTs.
Imbalances in local sex ratios (produced in part by male incarceration) are associated
with sexual risk behaviors that contribute to a high prevalence of newly-diagnosed STTs,
including having a larger number of sexual partners (Pouget 2010, Pouget 2010, Green
2012, Knittel 2013), overlapping (or concurrent) partnerships (Thomas 2007, Khan,
Wohl et al. 2008, Khan 2009) and a greater risk of having unprotected sex with a risky
partner (Khan 2009, Green 2012). High rates of male incarceration are thought to have
particularly negative consequences on the sexual risk behaviors of heterosexual women.
Qualitative findings suggest that imbalanced sex ratios can undermine women’s ability to
negotiate condom use and monogamous relationships with their partners (Adimora,
Schoenbach et al. 2001, Ferguson 2007). Increased spatial access to care in this context
may indeed be helpful in curtailing the transmission of STIs, however, by itself, it may
not be sufficient enough to overcome the influence that factors of the social environment
have on the spread of STIs.

Given that this was a cross-sectional study design, we could not examine the
moderation effect of spatial access to sexual health care and rate of male incarceration on
the prevalence of newly-diagnosed STIs over time. In order to better serve the needs of
the community, public health clinics may be more likely to be located in areas with a
high prevalence of newly-diagnosed STIs. This may help explain the positive cross-
sectional relationship between spatial access to sexual health care and the prevalence of

newly-diagnosed STIs found in the present study. Future research should employ
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longitudinal designs to examine the moderation effect that health care access and rate of
male incarceration have on the prevalence of newly-diagnosed STIs over time.

In this study we were unable to examine racial/ethnic variations in rates of male
incarceration, spatial access to health care or the prevalence of newly-diagnosed STTIs.
Given that rates of male incarceration are highest among Black men (Carson 2012), that
Black adults and individuals living in predominantly Black neighborhoods have poorer
access to and utilization of health care services (Burgess 2008, Gaskin 2012, Guerro
2013), and that Black adults have the highest rates of newly-diagnosed STTIs of all
racial/ethnic groups in the US (Centers for Disease Control and Prevention 2014),
examining the relationship between these factors among Black adults specifically may be
a particularly important area of study. As noted, high rates of male incarceration can
alter the nature and structure of social and sexual networks to create conditions that
increase the risk of STI transmission (e.g. larger number of sexual partners, concurrent
partnerships) (Herman-Stahl 2008, Thomas 2008, Pouget 2010, Green 2012, Knittel
2013). For these reasons, high rates of male incarceration may increase the sexual risk,
health needs, and thus the demand for health care services. A recent study suggests that
disparities in health care utilization are related to an individuals’ race/ethnicity and the
racial/ethnic composition of their neighborhood: African Americans and those residing
in predominately African American neighborhoods have lower rates of health care use
than their White counterparts or individuals living in predominately White
neighborhoods (Gaskin 2012). Black adults’ distrust in the healthcare system and
concerns about discrimination from health care providers contribute to disparities in
health care use(Washington 2006, Wiehe 2011). These barriers may be particularly
relevant for understanding health care utilization related to the testing and treatment of
STIs among Black adults given the stigma associated having a STI (Lichtenstein 2005,

Barth 2010).
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There are several limitations to the study that warrant attention. First, this study
has an ecologic design and therefore is unable to explore how individual-level factors
influence study outcomes. Our findings are based on addresses provided by inmates to
the GA DOC and may not be an accurate representation of where an offender actually
lived at the time of their incarceration. This problem is amplified when conducting
analyses at the census-tract level because even small errors in an address can lead to
census-tract misclassification. There is no reason, however, to suspect that any
misclassifications would be the result of nonrandom error. Second, our measure of
spatial access to sexual health care does not include several important features of access.
Using the Euclidean distance to measure spatial access is not the best metric available to
estimate travel patterns and travel potential because it fails to account for transportation
routes and barriers to movement (Cromley 2012). Despite these limitations the
Euclidean distance is frequently used in spatial analyses (Thornton 2012, Hattori 2013)
and has been used to examine spatial access to health care (Fulcher 2005, Charreire
2009, Larson 2012, Johnson 2013). Some research suggests that straight line distance
measures are highly correlated with other travel-distance measures including like travel
time along a local road network (Phibbs 1995). Lastly, the creation of a retrospective
inventory of sexual health care locations is fraught with challenges. Despite our best
efforts to create a complete inventory of sexual health care service locations, there is no
way to know that our inventory was comprehensive for 2010.

Notwithstanding these limitations, the present study represents an important
step in improving our understanding of how different features of local social
environments can intersect with one another to shape sexual health outcomes. These
pathways are undoubtedly complex and warrant further research. One potential avenue
for future research would be using qualitative methods to explore aspects of access to

sexual health care that are particularly important for determining health care seeking
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utilization among individuals living in neighborhoods disproportionately impacted by
male incarceration. This research could direct the development and examination of more

comprehensive measures of health care access and their relationship to sexual health.
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Table 4.1. Distribution of census-tract level characteristics in the Atlanta Metropolitan

Statistical Area (MSA), 2010 (N= 946).

Characteristics

Mean (SD)

Median Age

Percent of residents who are non-Hispanic Black/ African
American

Percent of adults (=25 years) whose highest degree is a high school
diploma

Percent Unemployment (total population >16 years)
Percent of residents living below poverty

Percent of residents in the Armed Forces (total population >16
years)

Percent of residents who are married
Male Incarceration Rate (per 1,000 men 18 to 64 years old)
Euclidean distance (in miles) to nearest sexual health facility

Rate of newly-diagnosed STIs (rate per 1,000 adults 18-64 years)

35.52 (5.52)

33.78% (30.78)

25.87% (10.94)

6.45% (3.52)
14.29% (12.21)

0.17% (0.48)

48.52% (16.43)
4.63 (5.25)
0.42 (0.35)

11.30 (12.00)




Figure 4.2. Maps depicting the Euclidean distance to the nearest sexual health care facility, male incarceration rate (per
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1,000 adults 18 — 64 years old) and prevalence of newly-diagnosed sexually transmitted infections (STI) at the census-tract

level in the Atlanta MSA, 2010.
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Table 4.2. Pearson correlations between select covariates and the prevalence of newly-
diagnosed STTIs, by census tract, Atlanta MSA, 2010 (N= 946).

Characteristics Prevalence of newly-
diagnosed STIs
(per 1,000 adults 18 to 64)
r
Median Age -0.28%**
Percent of residents who are non-Hispanic Black/ 0.81%**
African American
Percent of adults (=25 years) whose highest degree is a 0.32%**
high school diploma
Percent unemployment (total population >16 years) 0.51%%%
Percent of residents living below poverty 0.64%**
Percent of residents in the Armed Forces (total 0.05
population >16 years)
Percent of residents who are married -0.70%%*
Male Incarceration Rate (per 1,000 men 18 to 64 years 0.69%***
old)
Euclidean distance (in miles) to nearest sexual health -0.35%**

facility

Note: *p < 0.05, **p < 0.01, ***p < 0.0001.
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Table 4.3. Unadjusted base model and moderation model examining the moderation effect of spatial access to sexual health
care on tract-level rate of male incarceration and tract-level prevalence of newly-diagnosed STIs in the Atlanta MSA, 2010

Base Model Moderation
Model

B SE B B SE B
Rate of male incarceration (per 1,000 adult men) 1.44 0.06%** 1.43 0.08***
Euclidean distance to closest sexual health care service (in miles) -81.91 9.21%*% -84.96 14.87%**
Rate of male incarceration* Euclidean distance to closest sexual health 0.78 2.96
care service (in miles)
R2 0.53 0.53
F 435.47°* 289.99**

Note: *p < 0.05,**p < 0.01, ***p < 0.0001.
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Table 4.4. Models examining the moderation effect of spatial access to sexual health
care on tract-level rate of male incarceration and tract-level prevalence of newly-
diagnosed STTs in the Atlanta MSA, adjusting for individual covariates, 2010.

B SEB Rz F
Model 1 0.58 267.64%**
Rate of male incarceration 1.12 0.08%**
Euclidean distance to closest sexual health care service -49.51 14.50%**
Rate of male incarceration * Euclidean distance to -0.82 2.81
closest sexual health service
% living in poverty 0.30 0.03%**
Model 2 0.74 548.70%**
Rate of male incarceration 0.85 0.06%**
Euclidean distance to closest sexual health care service -9.72  11.55
Rate of male incarceration * Euclidean distance to -8.36  2.25%**
closest sexual health service
% Black/African American 0.24 0.01%**
Model 3 0.57 257.11%%*
Rate of male incarceration 1.24 0.08%***
Euclidean distance to closest sexual health care service -71.49 14.29%**
Rate of male incarceration * Euclidean distance to -1.44 2.84
closest sexual health service
% unemployed 0.78 0.09***
Model 4 0.55 235.21%%¥
Rate of male incarceration 1.43 0.08%**
Euclidean distance to closest sexual health care service - 14.89%**
66.80
Rate of male incarceration * Euclidean distance to -.08 2.91
closest sexual health service
Median age -0.37  0.06%**
Model 5 0.5408 229.63%**
Rate of male incarceration 1.32 0.08%**
Euclidean distance to closest sexual health care service -93.47 14.76%**
Rate of male incarceration * Euclidean distance to -1.49  2.96
closest sexual health service
% of adults (=25 years) whose highest degree is a high 0.16 0.03%**
school diploma
Model 6 0.53 221.25%%%
Rate of male incarceration 1.43 0.08%**
Euclidean distance to closest sexual health care service -85.67 14.81%%*
Rate of male incarceration * Euclidean distance to 0.97 2.95
closest sexual health service
% in the armed forces 1.63 0.59%%
Model 7 0.66 385.12%**
Rate of male incarceration 1.16 0.08%**
Euclidean distance to closest sexual health care service 38.76  14.81%**
Rate of male incarceration * Euclidean distance to -8.59 2.95
closest sexual health service
% married -0.39  0.59%%

Note: *p < 0.05,**p < 0.01,***p< 0.001.
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Table 4.5. Full model examining the moderation effect of spatial access to sexual health
care on tract-level rate of male incarceration and tract-level prevalence of newly-
diagnosed STIs in the Atlanta MSA, adjusting for significant covariates, 2010.

B SE B
Rate of male incarceration (per 1,000 adult men) 0.69 0.06%**
Euclidean distance to closest sexual health care service 37.90 11.99**
Rate of male incarceration * Euclidean distance to closest -10.63 2.14%**
sexual health service
% living in poverty 0.17 0.03%**
% Black/African American 0.20 0.01%**
Median Age 0.14 0.06%
% of adults (=25 years) whose highest degree is a high school -0.01 0.03
diploma
% unemployed -0.12 0.08
% in the armed forces 0.09 0.39
% married -0.15 0.03%**
R2 0.78
F 266.32%%*

Note: *p < 0.05,**p < 0.01, ***p< 0.001
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Table 4.6. Regression models exploring tract-level rate of male incarceration and tract-level prevalence of newly-diagnosed
STIs in the Atlanta MSA, stratified by spatial access to sexual health care and adjusted for covariates, 2010.*

Rate of Male  Distance to Model Characteristics
Incarceration Nearest Sexual
Health Facility
(in miles)
Mean (SD) Mean (SD) B SE B Rz F
25% Shortest Distance to Nearest
Sexual Health Facility 6.74 (8.18) 0.01 (0.004)
Rate of male incarceration 0.49 0.11%%% 0.73 65.01%%*
50% Distance to Nearest Sexual
Health Facility 5.09 (4.81) 0.02 (0.004)
Rate of male incarceration 0.32 0.11%% 0.81 95.77%%%
75% Distance to Nearest Sexual
Health Facility 3.77 (3.11) 0.04 (0.007)
Rate of male incarceration 0.17 0.16 0.81 100.39%*
*
> 75% Furthest Distance to Nearest
Sexual Health Facility 3.15 (1.98) 0.09 (0.03)
Rate of male incarceration 0.08 0.10 0.80 84.72%**

Note: *p < 0.05, **p < 0.01, ***p< 0.001 . *All models control for the following covariates: percent in the armed forces,
percent married, percent living below poverty, percent Black/African American, percent unemployed, percent whose highest
educational attainment is high school and median age.
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Chapter 5: Summary and Conclusions

There are many factors that contribute to geographic variations in rates of HIV
and other STIs, however, social and contextual factors (e.g. economic oppression,
housing instability, healthcare access) appear to play an important role in shaping STI
transmission dynamics (Adimora and Schoenbach 2002, Hogben 2008, Marshall 2008)
and STI prevalence (Moran 1989, Fullilove 2006, Geisler 2006, Song 2011). Male
incarceration has emerged as one potentially powerful contextual determinant of sexual
health outcomes in the US (Thomas 2006, Thomas 2007, Pouget 2010). Research
examining the relationship between male incarceration rates and STI prevalence
remains a relatively new area of inquiry (Thomas 2005, Thomas 2006, Thomas 2007).
The study of pathways and moderators of the relationships between male incarceration
and the prevalence of newly diagnosed STTIs is an important area of research.

This dissertation used mixed methods to examine whether and how male
incarceration and the health care service environment were associated with sexual
health. The research presented here provides a deeper understanding of the relationship
between rates of male incarceration and the prevalence of newly-diagnosed STIs over
time. It also highlights several mechanisms through which male incarceration can shape
sexual risk among a racial/ethnic group disproportionately impacted by incarceration
and tests the influence that an additional contextual factor, spatial access to health care,
has on the relationship between male incarceration and the prevalence of newly-
diagnosed STIs. The theoretical framework guiding this research was based on the social
ecological model (SEM) and Social Cognitive Theory (SCT).

The aim of the first paper (Chapter 2) was to use qualitative methods to explore
how male incarceration rates and resulting sex ratio imbalances impacted the nature and

structure of sexual partnerships to create conditions that increase the risk of HIV/STI
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transmission for heterosexual Black women. Our findings support and extend previous
research examining incarceration rates, sex ratios and heterosexual women’s sexual risk
for HIV and other STIs. It is widely recognized that male incarceration reduces the
number of male partners (Adimora, Schoenbach et al. 2001, Ferguson 2007, Pouget
2010, Green 2012, Adimora 2013, Knittel 2013). The present study highlights the
importance that the desirability of available male partners has on the nature and
structure of partnerships. The paucity of available and desirable male partners produced
a unique vulnerability to the transmission of HIV/STIs by leading women to engage in
partnerships with male partners who may have a higher sexual risk (e.g. older male
partners) and to engage in short-term partnerships focused on sexual activity. High local
rates of male incarceration also contributed to women engaging in transactional sex
relationships in order to provide financial support to their household during periods
when sexual partners were incarcerated or during times where their partner’s
incarceration history prevented them from securing gainful employment. This study
helps to illuminate the collateral consequences of male incarceration by describing new
pathways through which heterosexual women living in neighborhoods
disproportionately impacted by male incarceration may be at risk for the transmission of
HIV and other STIs.

The paper presented in Chapter 3 examined the longitudinal relationship
between rates of male incarceration and the prevalence of newly-diagnosed STIs in
Atlanta census tracts from 2005 to 2010. The results from this paper support previous
work that found a positive correlation between rates of incarceration and STI prevalence
(Thomas 2005, Thomas 2006, Thomas 2007), however, our results suggest that the
relationship between rates of male incarceration and the prevalence of STIs may be more
nuanced that originally thought. We found that census tracts with higher baseline rates

of male incarceration had a higher prevalence of newly-diagnosed STIs and census tracts
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with a greater increase in their rate of male incarceration experienced a more rapid
increase in the prevalence of newly-diagnosed STIs. Contrary to our expectations, census
tracts with higher baseline rates of male incarceration experienced a decrease in their
prevalence of newly-diagnosed STIs over time. Our findings extend previous research by
isolating rates of male incarceration alone, not in combination with rates of female
incarceration, on the prevalence of newly-diagnosed STIs and by demonstrating that a
longitudinal relationship exists between rates of incarceration and the prevalence of
newly-diagnosed STTs.

The last dissertation paper presented here (Chapter 4) examined whether spatial
access to health care moderated the relationship between male incarceration rates and
the prevalence of newly-diagnosed STIs. The findings suggest that while spatial access to
health care does act as an effect modifier for the relationship between rates of male
incarceration and the prevalence of newly-diagnosed STIs, it was not in the direction
hypothesized. As the distance to the nearest sexual health facility increased, the
magnitude of the relationship between rate of male incarceration and the prevalence of
newly-diagnosed STIs decreased (not increased as was expected). In census tracts with
the best spatial access to health care, male incarceration rates predicted a slight positive
increase in the prevalence of newly-diagnosed STIs. To our knowledge no other studies
have explored whether spatial access to health care attenuates the relationship between
male incarceration rates and the prevalence on newly-diagnosed STIs. This study
presents an important first step in understanding how the prevalence of newly-
diagnosed STIs may be the result of multiple factors that intersect in complex ways.

Taken together the findings from this dissertation underscore the relationship
between rates of male incarceration and sexual health outcomes in the Atlanta MSA. The
results from the qualitative phase (Chapter 2) of the dissertation research can help us

understand some of the findings from the quantitative papers (Chapters 3 and 4). Our
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findings regarding the longitudinal relationship between rates of male incarceration and
the prevalence of newly-diagnosed STIs (Chapter 3) supports previous research on
incarceration rates and STIs (Thomas 2005, Thomas 2007, Thomas 2008). Participants
from our qualitative study describe some of the factors present in a neighborhood with a
high rate of male incarceration that may shape the local prevalence of STIs. These
include: women engaging in short-term sexual relationships with high-risk sexual male
partners (e.g. partners paying for sex, older male partners), engaging in transactional
sex relationships and having male sexual partners who may be engaged in multiple and
concurrent sexual partnerships. An unexpected finding was that some participants
believed that high neighborhood rates of HIV and other STIs were caused in part by men
engaging in same-sex sexual behavior, a behavior that some women believed began
during periods where their partner was incarcerated. Women'’s perceptions of the risk
characteristics of their male sexual partners may help explain our finding that census
tracts with high baseline rates of male incarceration have high baseline rates of male
incarceration experience a decrease in their prevalence of newly-diagnosed STIs over
time. Men who are at high-risk for STIs are removed during periods of incarceration and
may receive treatment for their STI(s) during their period of incarceration, both of which
contribute to a reduction in the overall prevalence of newly-diagnosed ST1Is.

Results from the qualitative phase of the dissertation (Chapter 2) are particularly
useful to help understand our findings regarding the moderating effect of spatial access
to health care on the relationship between rates of male incarceration and the prevalence
of newly-diagnosed STIs (Chapter 4). Specifically we found that in census tracts with the
best spatial access to health care there was a positive association between rates of male
incarceration and the prevalence of newly-diagnosed STIs. Census tracts with the best
spatial access to health care services were also those with the highest rates of male

incarceration. Participants in the qualitative phase of the dissertation study who lived in
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an area with high rates of male incarceration described living in environments that were
severely economically distressed. In this environment, women described making
decisions about engaging in transactional sex relationships in order to provide “fast
cash” to help support their household. Transactional sex relationships were viewed as
beneficial because they allowed women to work in situations where their childcare
responsibilities were largely uninterrupted and they wouldn’t incur additional childcare
expenses. Given that women in neighborhoods with high rates of male incarceration
made decisions about economic opportunities based on associated “costs”, it follows that
they might also consider associated “costs” (i.e. transportation, childcare) when seeking
out health care services. In this context, the costs associated with accessing health care
may represent too high of a burden to overcome, regardless of their spatial location.
Therefore there may be other, unmeasured, aspects of health care access that may be
more influential on sexual health outcomes in neighborhoods with high rates of male

incarceration.

Evaluation of the dissertation research

Limitations. The dissertation research presented here should be understood in
the context of several limitations. First, all of the papers from the dissertation (Chapters
2 — 4) used census tracts to estimate an individual’s neighborhood. There has been some
debate about the use of census tracts in terms of their scale and boundaries because they
are not necessarily representative of the community or neighborhood. Census tracts were
used as they were the smallest administrative unit for which our outcome data were
available and census tracts are used frequently in studies examining reproductive,
sexual, and other health outcomes at the neighborhood level (Anderson 1996, O'Campo
1997, Culhane J.F. & Elo 2005, Apparicio 2008). Furthermore, research suggests that

high risk heterosexual adults are likely to select their sexual partners from their own
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census tract or an adjacent one (Gindi 2011). Second, in the qualitative phase of the
dissertation (Chapter 2) every attempt was made to select two census tracts from the
urban core, we were unable to identify a census tract in the urban core with a low male
incarceration rate, a male: female sex ratio close to 1.00, and a high proportion of Black
residents. The difficulty in identifying this type of census tract highlights the racialization
of incarceration in the US. As a result, Blackrock was located outside of the urban core.
Our findings therefore could be a reflection of the different perceptions that women
living within and those living outside of the urban core may have of sex ratios, partner
availability, and romantic relationships instead of a product of their perceptions of local
incarceration rates and sex ratios. Finally, the quantitative papers (Chapters 3 and 4)
have an ecologic design and are therefore unable to explore how individual-level factors
(i.e. condom use) influence study outcomes. The qualitative phase of the dissertation
(Chapter 2) was designed to explore some of these factors. Third, the Census Bureau
counts individuals in correctional institutions (e.g. prisons, jails, detention centers or
halfway houses) as residents of the facility where they are incarcerated rather than being
counted as residents of their pre-incarceration residence. This decision is based on the
US Census Bureau’s definition of “usual residence” which was defined as “the place
where the person lives and sleeps most of the time”(U.S. Census Bureau 2000). In most
cases, the correctional institution’s location is not the same as an incarcerated
individual’s pre-incarceration residence (the location where the individual is most likely
to return post-incarceration). The Census has been frequently criticized for
undercounting these individuals in their pre-incarceration neighborhood of residence
and over-counting individuals in census tracts were correctional facilities are located
(Hamsher 2005, Smith-Socaris 2009, Brennan Justice Center 2011). The methods used
for counting individuals in in the 2000 and 2010 decennial data impacted demographic

data used in the all papers from the dissertation study (Chapters 2 — 4). Notably, the
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2000 and 2010 Census data could represent an undercount in census tracts that have
high rates of short-term incarceration and overestimate the number of men in the
possible partner pool in census tracts where correctional facilities are located. Census
counts are problematic for the denominator used to calculate statistics in this study,
including sex ratios and male incarceration rates (Williams 2000).

Strengths. Despite the limitations described above, this dissertation research has
several strengths and helps further current understandings of the complex relationship
between rates of male incarceration and the prevalence of HIV and other STIs. To begin,
the dissertation research study utilized both qualitative and quantitative methodologies
to examine the relationship between male incarceration, spatial access to health care and
sexual health outcomes. Employing a combination of both small scale qualitative and
large scale quantitative methodologies is a promising approach to investigate the
relationship between neighborhood factors and individual health (Diez Roux 2001).
Mixed methods research can help by providing a more thorough understanding of a
relationship (Salazar 2006). To our knowledge, this is the first study that has used
qualitative methods to explore how male incarceration rates and resulting sex ratio
imbalances impact the nature and structure of sexual relationships to create conditions
that increase the risk of HIV/STI transmission among heterosexual Black women. It is
also the first study to establish a causal relationship, using longitudinal analyses,
between rates of male incarceration and the prevalence of newly-diagnosed STIs. Finally,
we were unable to identify other studies that have considered the health care service
environment, specifically spatial access to health care, as a potential modifier of the
relationship between male incarceration rates and rates of newly-diagnosed STIs. The

findings from this dissertation study address several critical gaps in the literature.



152

Implications for Research and Practice

Future research based on dissertation data. This dissertation research represents a

selection of the possible findings from the data collected. Far more data was generated

from this study then we are able to present here. In order to further examine the complex

relationship between male incarceration and the prevalence of newly-diagnosed STTIs,

two additional analyses have been identified and outlined below. These analyses will be

conducted using the data that was collected for the dissertation research.

1.

Relationship Power and Sexual Decision-Making. Several researchers have

posited that imbalanced sex ratios (created in part by incarceration) make it
difficult for women to negotiate condom use with male sexual partners because
they fear losing the partner to another woman (Adimora and Schoenbach 2002,
Logan, Cole et al. 2002, Adimora 2005, Adimora 2006, Adimora, Schoenbach et
al. 2007, Harawa 2008, Khan 2009). We identified only one qualitative study
confirming these hypotheses (Ferguson 2007), and this study was conducted in
an environment where sex ratios weren’t shaped by local incarceration rates.
Further research into the role that imbalanced sex ratios, shaped by
incarceration, have on sexual relationship power and decision-making is needed
to better understand sexual risk and the transmission of HIV and other STIs
among heterosexual Black women. Although we were unable to explore this topic
in the present study, future analyses from this dissertation will focus on
examining and comparing heterosexual Black women’s perspectives on
relationship power and sexual decision-making in two census tracts: one with
high rates of male incarceration and an imbalanced sex ratio and another with
lower rates of male incarceration and a sex ratio closer to 1.00.

Examining person-time spent incarcerated. In the paper presented in Chapter 3,

we found that census tracts with medium and high baseline rates of male



153

incarceration experienced a decrease in their prevalence of newly-diagnosed STIs

over time. In this study we operationalized male incarceration as the tract-level

rate of male incarceration (per 1,000 adult men). Our findings regarding
baseline rates of male incarceration may be better understood by operationalizing
male incarceration using person-time spent in prison. Using this measure would
allow for the examination of whether longer periods of incarceration, not just the
average rate of male incarceration, contribute to a lower prevalence of newly-
diagnosed STIs over time. It may be that not only are a large number of high-risk
men being removed from their sexual network, but that they may be incarcerated
for longer periods of time, contributing to a lower prevalence of newly-diagnosed

STIs over time. Future analyses will examine whether average tract-level person-

time spent in prison annually helps to explain the reduction in the prevalence of

newly-diagnosed STIs over time.

Future research building off of dissertation results. This dissertation provides
important information regarding the relationship between rates of male incarceration
and the prevalence of the newly-diagnosed STIs and helps to identify possible
mechanisms through which male incarceration may contribute to racial disparities in
rates of HIV and other STIs. The findings also point to several areas of additional
research that build off of the dissertation results. The proposed studies outlined below
would require additional data collection. To begin, the theme of desirability emerged
from the qualitative data (Chapter 2) as a factor influencing the nature and structure of
sexual partnerships in the context of high rates of male incarceration. Participants also
described engaging in transactional sex relationships as a direct result of their partners’
incarceration experiences. To better understand racial/ethnic disparities in rates of HIV
and other STIs, future research should focus on perceptions of partner desirability and

how perceived desirability impacts sexual risk among heterosexual Black women and
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should examine economically motivated sexual relationships among Black women in the
US, specifically among women living in communities disproportionately impacted by
incarceration.

In both quantitative papers (Chapters 3 and 4) we were unable to examine
racial/ethnic variations in rates of male incarceration or in the prevalence of newly-
diagnosed STIs. Given that rates of male incarceration are highest among Black men
(Carson 2012) and that Black adults have the highest rates of newly-diagnosed STTs of all
racial/ethnic groups in the US (Centers for Disease Control and Prevention 2014),
examining the relationship between these factors among Black adults may be a
particularly important area of study. To better understand racial disparities in sexual
health outcomes, future research should focus on examining the longitudinal
relationship between rates of male incarceration and the prevalence of newly-diagnosed
STIs among Black adults. Racial disparities also exist in health care access and
utilization. Black adults have lower rates of health care utilization than their White
counterparts and may be more distrusting of the healthcare system (Washington 2006,
Burgess 2008, Wiehe 2011, Gaskin 2012, Guerro 2013). Future research should examine
racial differences in health care access as a moderator of rates of male incarceration and
the prevalence of newly-diagnosed STIs because these barriers may be particularly
relevant for understanding health care utilization among Black adults (Lichtenstein
2005, Barth 2010).

Lastly, the results from the final paper (Chapter 4) suggest that as spatial access
to sexual health services worsened, the magnitude of the relationship between rate of
male incarceration and prevalence of newly-diagnosed STIs decreased. Because this was
a cross-sectional study we were unable to determine the moderation effect over time.

Public health clinics may be more likely to be located in areas with high rates of newly-
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diagnosed STIs. Longitudinal research is needed to examine whether the moderation
effect of spatial access to health care changes over time.

Intervention development and practice. When combined with past research the
results from this dissertation study can help guide the development of interventions and
programs aimed at reducing the prevalence of newly-diagnosed HIV and other STIs.
First, together the findings from this study highlight the negative consequences that high
rates of male incarceration have on neighborhoods and their residents. Black men
receive a disproportionate number of convictions and harsher sentences than their
White counterparts. Efforts should be made to implement more equitable enforcement,
conviction and sentencing practices. These changes could have important effects on the
composition and stability of sexual networks. Second, the qualitative phase of this study
describes how male incarceration and sex ratios influence partner availability and the
nature and structure of sexual relationships to favor the transmission of HIV and other
STIs. Policies and programs aimed at reducing the risk of HIV and other STIs among
heterosexual Black women should consider the role of local male incarceration rates,
marriage rates and the resulting sex ratio imbalances. Lastly, findings from the paper
presented in Chapter 3 can be used to help identify geographic areas where rates of male
incarceration are increasing rapidly, where STI prevention programs interventions may

be most needed.

Conclusion

The presented dissertation research contributes to our current understanding of
the relationship between rates of male incarceration and the prevalence of STIs.
Furthermore, the findings identified potential pathways through which high rates of
male incarceration may contribute to racial disparities in sexual health outcomes and

how additional contextual factors (e.g. spatial access to health care) may work together
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with male incarceration to influence the prevalence of newly-diagnosed STIs. Findings
from this dissertation research fill critical gaps in the literature and emphasized future
areas of research to better understand the complex relationship between male

incarceration, the health care service environment and sexual health outcomes.
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