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Abstract African Americans face disproportionate sexually
transmitted infection including HIV (STI/HIV), with those
passing through a correctional facility at heightened risk. There
is a need to identify modifiable STI/HIV risk factors among
incarcerated African Americans. Project DISRUPT is a cohort
study of incarcerated African American men recruited from
September 2011 through January 2014 from prisons in North
Carolina who were in committed partnerships with women at
prison entry (N = 207). During the baseline (in-prison) study
visit, participants responded to a risk behavior survey and
provided a urine specimen, which was tested for STIs.
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Substantial proportions reported multiple partnerships
(42 %), concurrent partnerships (33 %), and buying sex
(11 %) in the 6 months before incarceration, and 9 % tested
positive for an STI at baseline (chlamydia: 5.3 %, gonor-
rhea: 0.5 %, trichomoniasis: 4.9 %). Poverty and depression
appeared to be strongly associated with sexual risk behav-
iors. Substance use was linked to prevalent STI, with binge
drinking the strongest independent risk factor (adjusted odds
ratio: 3.79, 95 % CI 1.19-12.04). There is a continued need
for improved prison-based STI testing, treatment, and pre-
vention education as well as mental health and substance
use diagnosis.

Resumen Los afroamericanos en general enfrentan tazas
de infeccion de transmision sexual (ITS) incluido VIH,
desproporcionadamente altas, estando los que pasan por un
centro penitenciario a mas alto riesgo. Es necesario iden-
tificar los factores de riesgo modificables de ITS/VIH entre
reclusos afroamericanos. El Proyecto DISRUPT es un es-
tudio de cohorte con reclusos afroamericanos (n = 270),
que se encontraban en una relacion heterosexual seria
cuando entraron a la prision. Los participantes fueron re-
clutados en prisiones de Carolina del Norte entre Sep-
tiembre del 2011 y Enero del 2014. Durante la primera
visita al principio del estudio (en prision), los participantes
respondieron a varias preguntas sobre conductas de riesgo
y proporcionaron una muestra de orina para pruebas de
ITS. Un porcentaje considerable reportd haber tenido
multiples parejas (42 %), relaciones concurrentes (33 %) y
pagar por sexo (11 %) en los seis meses antes de entrar a la
carcel, y el 9 % dio positivo a la prueba de ITS al inicio del
estudio (clamidia: 5,3 %, gonorrea: 0.5 %, tricomoniasis:
4,9 %). La pobreza y la depresién parecen estar fuerte-
mente asociados con conductas sexuales de riesgo. El
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consumo de sustancias estaba vinculado a frecuentes in-
fecciones de transmision sexual, siendo el consumo exce-
sivo de alcohol el factor de riesgo independiente mas fuerte
(odds ratio ajustado (AOR): CI 3,79, 95 %: 01.19 a 12.04).
Es necesario continuar mejorando las pruebas de ITS en las
carceles, el tratamiento, la educacion y la prevencion, asi
como la salud mental y el diagndstico de abuso de
sustancias.

Keywords Incarceration - STI - HIV - Committed
partnerships - Poverty - Substance use - Mental illness

Palabras clave Encarcelamiento - ITS - VIH - Las
asociaciones comprometidas - Pobreza - Consumo de
sustancias - Enfermedad mental

Introduction

Though African Americans represent 13 % of the US
population, they account for nearly half of persons living
with HIV/AIDS [1, 2] and, compared with whites, face
eight to 18 times the incidence of common sexually
transmitted infections (STIs) including chlamydia, gonor-
rhea, and syphilis [3]. There also are marked racial dis-
parities in incarceration in the US [4], due in part to the
War on Drugs, racial bias in arrests and sentencing, and
other structural factors [5]. The disproportionate incar-
ceration of African American men, in part through its
disruption of sexual networks, is hypothesized to play an
important role in the race disparity in STI/HIV [6, 7].
Heterosexual African Americans with a history of incar-
ceration are six times more likely to be HIV-infected than
those with no incarceration history [8]; substantial pro-
portions of HIV-infected African Americans pass through a
correctional facility annually [9], and other STIs are like-
wise high among inmates in prisons and jails [10]. Further,
studies across numerous populations, including in pre-
dominantly African American samples, suggest a history of
incarceration is a strong and consistent independent risk
factor for sexual risk behavior and STI/HIV [11-14]. While
the structural violence of mass incarceration is likely an
important driver of STI/HIV risk among African Amer-
icans, other modifiable factors that increase risk for in-
fection among African Americans involved in the criminal
justice system also are likely to play an important role.
We currently are conducting Project Disruption of Inti-
mate Stable Relationships Unique to the Prison Term
(DISRUPT), a cohort study of HIV-negative African
American men incarcerated in the North Carolina Depart-
ment of Public Safety (NCDPS) who were in committed
intimate partnerships with women at the time of incar-
ceration and who were soon to be released to the community.

There is a continued need to identify the factors driving ST1/
HIV in the Deep South, an important epicenter of the US
HIV and STI epidemics [15-17]. The study has a focus on
heterosexual partnerships given the relative lack of research
on STI/HIV risk among heterosexual African American men
and because our pilot work indicated the majority of inmates
were in committed partnerships with women [18]. This
project ultimately will assess the degree to which incar-
ceration-related relationship disruption increases STI/HIV
risk among former inmates during community re-entry.
DISRUPT pilot work suggested that three factors—
poverty, mental illness, and substance use—may contribute
to STI/HIV risk among men in the criminal justice system in
part by interacting with incarceration to disrupt and dissolve
the committed partnerships that protect against multiple
partnerships and sex trade [18, 19]. Research conducted by
other groups also has suggested that each of these factors
may contribute to STI/HIV risk behaviors and infection,
including among individuals involved in the criminal jus-
tice system. First, poverty may increase STI/HIV risk by
destabilizing partnerships, leading to initiation of new
partnerships [6]. The increased psychological distress as-
sociated with poverty can contribute to substance use [20—
36], a consistent correlate of STI and related behaviors [37—
40]. While there is evidence that poverty is linked to STI/
HIV risk among men involved in the criminal justice system
[41, 42], research on the association among inmates is
relatively limited despite high levels of poverty observed
among inmates [43]. Mood disorders also are risk factors
for sexual risk behavior and infection [44—48]. Depression
may decrease impulse control [49, 50] or contribute to
psychosocial impairment and reactivity in relationships [51,
52], while anxiety may increase avoidant coping strategies
[48]. Adverse psychosocial effects of these disorders may
contribute to engagement in sexual risk-taking [48], sub-
stance use [20-36], and infection [37-39]. Research on the
role of depression and anxiety in the STI/HIV risk among
inmates is extremely limited and no prior study to our
knowledge has examined depression and anxiety and STI/
HIV risk among incarcerated African American men. Such
research is warranted because associations between de-
pression and STI appear to be particularly robust among
general population African American men compared with
other racial/ethnic sub-groups [45]. Finally, when investi-
gating STI/HIV among incarcerated populations, consid-
eration of substance use as a factor underlying infection risk
is critical given substantial proportions of the US prison
population report a history of heavy drug and alcohol use
[53], and substance use is associated with sexual risk be-
haviors and infection in numerous populations including
among prison inmates [37, 39, 41, 54]. No study has been
conducted to measure the association between substance
use and STI/HIV risk behavior and infection among African
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American men involved in the criminal justice system.
Current calls for improved substance use treatment as a
means of addressing STI/HIV risk in the prison system are
welcome [55]; such programming would be improved by
greater understanding of the most commonly used sub-
stances and the substances most strongly linked to risk
within sub-groups of inmates.

In the current paper, we describe poverty, mood disor-
der, and substance use correlates of STI/HIV risk outcomes
in a sample of Project DISRUPT cohort participants: in-
carcerated African American men in committed partner-
ships with women at the time of incarceration. Improved
understanding of the factors that may contribute to risk
among incarcerated men in committed partnerships is cri-
tical to designing community- and correctional facility-
based STI/HIV risk reduction programs for couples af-
fected by incarceration. Using data from the baseline (in-
prison) study visit, the aim of this study was to describe
cross-sectional associations between poverty, mood disor-
ders, and substance use and STI/HIV risk outcomes in-
cluding sexual risk behaviors and prevalent chlamydia,
gonorrhea, and trichomoniasis. STIs constitute a clear
public health concern given they are highly prevalent and
underdiagnosed [56], result in considerable morbidity [57],
and increase HIV transmission risk [58, 59].

Materials and Methods

All study activities were approved by the Institutional
Review Boards of New York University, the University of
North Carolina at Chapel Hill, the NCDPS, and the
University of Florida.

Recruitment and Population

Participants were recruited from September 2011 through
January 2014 from minimum and medium security facilities
of the NCDPS. Participants were screened in two stages
(pre-screening based on review of administrative databases
and in-person screening). Pre-screening criteria were those
that could be identified by review of administrative lists
generated by the NCDPS database: African American;
male; at least 18 years old; scheduled to be released from an
eligible NCDPS prison within 2 months of recruitment;
incarcerated for <36 months; HIV-negative based on HIV
testing at prison intake; not currently incarcerated for for-
cible rape, murder 1, murder 2, or kidnapping; and not held
in segregation at the time of recruitment. Among those who
met pre-screening criteria, DISRUPT study staff screened
interested inmates for further eligibility criteria at recruit-
ment facilities. The study team worked closely with each
facility to develop appropriate recruitment and screening
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procedures. Facility staff called pre-screened inmates to a
private location at the facility, such as an office or a class-
room, and informed them about the opportunity to be
screened for potential participation in a study. Those who
were interested met a study staff member who explained the
study goals. Those interested in being screened were ad-
ministered an eligibility questionnaire that assessed the
following criteria: in a committed intimate partnership with
a woman at the time of prison entry; lived free in the
community for >6 months prior to the current incarceration
with the exception of incarcerations of less than 1 month;
able to communicate in English; willing to provide in-
formed consent and post-release contact information. To
assess involvement in a committed intimate partnership
with a woman at the time of incarceration during screening
we asked: “I want you to think back to when you left the
community to begin this incarceration. At that time, were
you in a committed intimate relationship with a woman?
That is, was there a woman in your life who you were
having sex with regularly and who you felt committed to—
someone who was an important part of your day to day life.
This might include, but is not limited to, someone like a
wife, a girlfriend, someone who you were living with, or
someone who you saw every day or almost every day.” Men
who had a committed partnership with a man but not a
woman were screened out, while men in a committed
partnership with a woman who also had a committed part-
nership with a man were considered eligible. Men were
asked if they had one committed partner or more than one
committed partner. Men who reported at least one com-
mitted female partner were eligible even if they had other
male or female sex partners in the 6 months before incar-
ceration (e.g., eligible participants did not need to report
monogamy or sex with women only). Those who were
eligible and interested in study participation were enrolled.

We initially restricted recruitment to inmates who reported
the intention to return to communities within approximately
100 miles of the University of North Carolina at Chapel Hill,
where the research data collection site was based. However, to
increase enrollment, mid-way through the study we expanded
recruitment to all inmates who were otherwise eligible by
offering to conduct follow-up interviews by phone for those
returning to locations outside the 100 mile radius.

Baseline Study Visit Procedures

At the baseline study visit, usually held immediately after
recruitment, participants responded to a computer-assisted
survey that assessed participants’ individual and relation-
ship characteristics. The survey started with a face-to-face
component but the vast majority of the survey employed
audio computer-assisted self-interview software. Each in-
terview took approximately 90—120 min to complete. All



AIDS Behav (2015) 19:1478-1490

1481

interviews were held in a private room in the NCDPS.
Study staff were available at all times during the visit to
answer participants’ questions, provide assistance, and/or
respond to participants’ concerns.

At the end of the baseline visit, participants provided
urine specimens (20-30 mL of the first stream) to test for
STIs not routinely assessed in prison (chlamydia, gonor-
rhea, and trichomoniasis). Within 48 h of confirmed posi-
tive STI results, DISRUPT staff notified facility medical
staff who facilitated treatment of positives and notified the
NC Department of Health of chlamydia and gonorrhea
cases. Participants were informed at enrollment that posi-
tive results would be reported to the NC Department of
Health.

Per prison policy, participants were not reimbursed for
in-prison research activities. Participants were informed
they would be reimbursed $50 for each of the three post-
release follow-up visits and $50 for participation in all
study-related phone calls (to schedule/remind of study
visit appointments, to update contact information). Hence
at baseline participants were informed of the possibility of
being reimbursed up to $200 for cohort study
participation.

Measures
STI/HIV Risk Behaviors and Infection

Sexual Risk Behaviors We defined female sex partners as
women with whom the participant had ever had vaginal or
anal sex. Male partners were men with whom the par-
ticipant had ever had anal sex. We assessed the following
sexual risk behaviors in the 6 months before incarceration:
multiple partnerships, defined as having more than one
sexual partnership; concurrent partnerships defined as
having one sex partner during the same time period the
participant was having sex with someone else; sex without
a condom with a new or casual female sex partner; buying
sex from female and/or male partners, defined as giving
money, drugs, or a place stay in exchange for sex; and
selling sex to female and/or male partners defined as re-
ceiving money, drugs, or a place stay in exchange for sex.
We assessed lifetime history of sex with male partners as
well as sex with men in the 6 months before incarceration
given low levels of reported sex with men. We assessed
involvement with high-risk sex partners, indicated by sex
in the 6 months before incarceration with partners who
were non-monogamous (which was defined as having sex
with other people at the same time they were in a sexual
relationship with the participant) and with partners who
had ever had an STI (defined to the participant as a “dis-
ease that you can get from having sex”).

Sexually Transmitted Infection We assessed whether
participants had any previous diagnosis of an STI by self-
report by asking if they had ever had a disease that you can
get from having sex. We examined prevalent STI using
urine NAAT testing for Chlamydia trachomatis, Neisseria
gonorrhoeae (Aptima Combo 2, HologiclGen-Probe, Inc.)
and Trichomonas vaginalis (Aptima T. vaginalis analyte-
specific reagents, HologiclGen-Probe, Inc.) in a CLIA-
certified lab. In the case of an initial positive STI test result,
confirmatory testing with the same assay was performed.

Poverty, Mood Disorders, and Substance Use
and Treatment

Poverty Indicators The interview assessed three func-
tional poverty indicators in the 6 months before incar-
ceration including joblessness, defined as having neither
full nor part-time employment; homelessness defined as
experiencing a time when the participant considered him-
self to be homeless; and food insecurity defined as concern
about having enough food for himself/his family.

Mood Disorders Depressive symptoms were measured
using a modified version of the 20-item Center for Epi-
demiological Studies-Depression scale (CES-D) [60]. This
abbreviated 5-item version asked participants how they
generally felt or behaved when in the community in the
6 months before incarceration (i.e., “You felt life was not
worth living” or “You were happy”). Response categories
ranged from “Never/rarely” (0) to “Most of the time/all
the time” (3). The positive item (“You were happy”) was
reverse coded and responses to the five items were summed
with potential scores ranging from 0 to 15. The five-item
scale has demonstrated factor invariance across racial/
ethnic groups and hence is appropriate for administration in
African American populations [61]. When calibrating the
5-item scale to the complete 20-item scale, a total score of
4 or higher on the 5-item scale suggested symptoms
indicative of major depression in adults [62]. In a sub-
group of participants, trait anxiety was measured using the
State-Trait Anxiety Inventory (STAI) to assess how the
participant generally felt [63]. Specifically, participants
were asked to think back to how they “generally feel when
you are living outside of prison, in the community” and to
indicate how often they felt each of 20 emotions (e.g.,
calm, relaxed, nervous). Response categories ranged from
“Almost Never” (1) to “Almost always” (4). The positive
items (e.g., “I felt calm”) were reverse coded and re-
sponses to the 20 items were summed with potential scores
ranging from 20 to 80. Scores from the scale were summed,
with a score of >40 corresponding to symptoms indicative
of clinical anxiety [63].
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Substance Use and Treatment We assessed binge drink-
ing on a typical day in the 6 months before incarceration by
asking “in 6 months before this incarceration, how many
standard drinks containing alcohol did you have on a
typical day?” Those who drank five or more drinks on a
typical day were considered typical binge drinkers. Given
the relatively low levels of reported drug use in the
6 months before incarceration, we assessed lifetime drug
use. Specifically, we assessed whether participants had ever
used powder cocaine, crack, hallucinogens, ecstasy, and/or
injection drugs. Marijuana is the most commonly used il-
legal drug, hence we evaluated frequent use (lifetime his-
tory of using multiple times per week or 100 times or more)
versus rare use (never or once in the lifetime) and occa-
sional use (more often than once but never used frequent-
ly). We assessed receipt of any prior alcohol use treatment
among past six month binge drinkers.

Data Analyses

We performed analyses in SAS, version 9.3 (SAS Institute
Inc., Cary, NC). Among men who were screened and
deemed eligible for participation, we compared socio-de-
mographic and criminal justice involvement factors of
study participants versus those who elected not to par-
ticipate. We used univariable analyses to describe poverty
status, mood disorder symptoms, substance use levels and
treatment, and STI/HIV risk (sexual risk behavior and STT).
We used logistic regression to estimate unadjusted and
adjusted ORs and 95 % ClIs for associations between
poverty indicators (joblessness, homelessness, food inse-
curity in the 6 months before incarceration), each mood
disorder (depression in the 6 months before incarceration;
trait anxiety), and each substance use indicator (binge
drinking on a typical day in the past 6 months and lifetime
use of marijuana, crack, cocaine, and ecstasy) and three
STI/HIV risk outcomes (concurrent partnerships, buying
sex, prevalent STI). When measuring adjusted associations
between poverty and STI/HIV risk outcomes, we adjusted
for age (continuous), depression (dichotomous), binge
drinking on a typical day in the 6 months before incar-
ceration (dichotomous), any hard drug use (dichotomous;
lifetime use of crack, cocaine, ecstasy, hallucinogens, or
injection drugs), and number of years incarcerated in prison
(three-level nominal categorical variable; <1, 1-5,

>5 years). When measuring adjusted associations between
mood disorder indicators and STI/HIV risk, covariates in-
cluded age, poverty as indicated by food insecurity, binge
drinking, hard drug use, and years incarcerated. When
measuring adjusted associations between substance use
indicators and STI/HIV risk, covariates included age,
poverty as indicated by food insecurity, symptoms of de-
pression, and years incarcerated. We did not include
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anxiety as a covariate in models given null associations
between anxiety and STI/HIV risk outcomes, suggesting
this variable is likely not a confounder. We addressed
confounding by poverty by controlling for food insecurity
given the strong associations between food insecurity and
some STI/HIV risk outcomes, suggesting this poverty
indicator may be a strong confounder.

Results
Participant Characteristics

A total of 1480 male inmates met preliminary eligibility
criteria based on pre-screening and were invited for further
screening. Of these, 1426 (96 % of 1480) agreed to be
screened further of whom 477 were eligible (Fig. ).
Among ineligible men, the most common reasons for
ineligibility included a history of incarceration for
>1 month in the 6 months prior to the current incar-
ceration (49 %) and not having a committed partnership
with a woman at the time of incarceration (43 %).

Mid-way through the study, we expanded recruitment to
inmates returning to locations outside of central North
Carolina. Participants returning to within versus outside of
central North Carolina did not differ significantly (at the
0.05 level) on background factors such as age, employ-
ment, concern about bills, food insecurity, depression, and
common substance use variables including binge drinking,
crack, and cocaine use. We examined differences in STI
risk behavior and infection outcomes by home community
and observed levels of concurrent partnerships tended to be
higher among those returning to outside versus inside
central North Carolina (X2 = 4.78, p = 0.03) while levels
of sex trade and STI did not differ significantly by
residence.

Of the 477 who were deemed fully eligible, 207 (43 %)
agreed to participate. Cohort members did not appear to
differ from non-participators on socio-demographic and
criminal justice involvement factors (Table 1). The median
age for participants was 31 and 32 years for those who
declined participation; the median sentence length was
221 days for participants and 198 days for those who de-
clined (Table 1). There were no differences by participa-
tion status in education or whether incarcerated for a
violent crime.

Criminal Justice History

Approximately 53 % of participants had been incarcerated
in prison for less than 1 year total in their lifetime, 28 %
had been incarcerated between 1 and 5 years, and 19 %
had been incarcerated for more than 5 years (Table 2).
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Fig. 1 Flow diagram of pre-
screening and eligibility
assessment for Project
DISRUPT

1480 Inmates Meet Preliminary
Eligibility? Criteria based on NCDPS
Data and Were Approached for Further
Screening

54 Did Not Agree to
Respond to Eligibility
Questionnaire

1426 Agreed to Respond to Eligibility
Questionnaire

477 Eligible to Participate

207 Enrolled

* 699/1426 (49%)
History of
Incarceration >1 Month
in 6 Months Prior to
Current Incarceration

* 613/1426 (43%)No
Committed Intimate
Relationship with a
Woman at Time of
Incarceration

* 114/1426(8%) Other
Reasons (e.g., Did Not
Fully Understand
Study Procedures; Not
Willing to Learn More
About the Study)

#African American; male; at least 18 years old; scheduled to be released from an eligible
NCDPS prison within 2 months of recruitment; incarcerated for <36 months; HIV-negative based
on HIV testing at prison intake; not incarcerated currently for forcible rape, murder 1, murder 2,
or kidnapping; and not held in segregation at the time of recruitment

Table 1 Comparison of participants and non-participants, among those screened and found to be eligible for Project DISRUPT participation

(N =477)
Participants (n = 207) Non-participants (n = 270) T test (p value)
Median Median
Age 31.0 years 32.0 years 0.17 (0.86)
Sentence length (days) 221 days 198 days —1.11 (0.26)
Participants (n = 207) Non-participants (n = 270) X2 (p value)
Percent Percent
Education
<High school 33.3 35.2 2.11 (0.35)
High school or equivalent 42.7 46.2
>High school 24.0 18.6
In school or training program before incarceration
No 81.5 87.1 2.56 (0.28)
Yes, high school level 12.2 8.3
Yes, >high school level 6.4 5.6
Currently incarcerated for violent crime 26.6 24.1 0.39 (0.53)
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Table 2 Baseline socio-economic characteristics, mental health, Table 2 continued
substance use and STI/HIV risk indicators among incarcerated Afri-
can American Men in committed partnerships (Project DISRUPT;
N = 189)

Characteristic Total number® (%)

Any prior alcohol treatment, among past 6 month binge drinkers
Characteristic Total number® (%) No 14 (44.7)
Yes 21 (55.3)

Sexual risk behaviors and sexually transmitted infection (6 months
before incarceration)

Criminal justice history

Total number of years incarcerated in prison

<1 year 99 (52.9) . .
Multiple partnerships
1-5 years 53 (28.3)
No 98 (51.9)
>5 years 35 (18.7)
o Yes 79 (41.8)
Poverty indicators .
. . Concurrent partnerships
Joblessness (6 months before incarceration)
No 120 (63.5)
No 112 (59.3)
Yes 62 (32.8)
Yes 70 (37.0) . . N
. ) Sex without a condom with a new/casual female partner
Homelessness (6 months before incarceration)
No 90 (47.6)
No 149 (78.8)
Yes 87 (46.0)
Yes 34 (18.0) . R
. . ) ) Sex with male partners
Food insecurity (6 months before incarceration)
No 188 (99.5)
No 138 (73.0)
Yes 1(0.5)
Yes 43 (22.8)
. Bought sex from female partners
Mood disorders
. . No 164 (86.8)
Depressed (6 months before incarceration)
Yes 19 (10.1)
No 115 (60.9)
Sold sex to female partners
Yes 74 (39.2)
. b No 182 (96.3)
Trait anxiety
Yes 4 2.1
No 77 (56.6)
Bought sex from male partners
Yes 59 (43.4)
No 189 (100.0)
Substance use and treatment
. o . . . Yes 0 (0.0)
Binge drinking on a typical day (6 months before incarceration)
Sold sex to male partners
No 128 (67.7)
No 189 (100.0)
Yes 38 (20.1)
o . Yes 0 (0.0)
Lifetime marijuana use .
Sex with non-monogamous partners
Rare use 14 (7.4)
] No 127 (67.2)
Occasional use 44 (23.3)
Yes 52 (27.5)
Frequent use 126 (66.7) .
o Sex with partners who ever had STI
Lifetime crack use
No 155 (82.0)
No 142 (75.1)
Yes 25 (13.2)
Yes 43 (22.8) X .
o . Ever diagnosed with an STI
Lifetime cocaine use
No 119 (63.0)
No 134 (70.9)
Yes 65 (34.4)
Yes 51 (27.0)
o Prevalent STI
Lifetime ecstasy use
No 169 (90.4)
No 133 (70.4)
Yes 17 (9.0)
Yes 51 (27.0)
Lifetime hallucinogen use * May not sum to 189 (100 %) due to missing values
No 171 (90.5) ° In subsample of 136 participants
Yes 13 (6.9) ¢ Seven participants (3.7 %) reported a lifetime history of sex with a

e male partner
Lifetime injection drug use p

No 176 (93.1)
Yes 9 (4.8)

@ Springer



AIDS Behav (2015) 19:1478-1490

1485

Poverty

In the 6 months before incarceration, 37 % were jobless
and approximately one in five reported being homeless
(18 %) and/or having food insecurity (23 %) (Table 2).

Mood Disorders

Mood disorder symptoms were common; 39 % endorsed
symptoms indicative of major depression in the 6 months
before incarceration based on the CES-D and 43 % en-
dorsed symptoms indicative of an anxiety disorder based
on the Trait Inventory of the STAI (Table 2).

Substance Use and Treatment

Among cohort participants, 20 % reported binge drinking
on a typical day in the 6 months prior to incarceration
(Table 2). The most commonly used drug was marijuana,
with 67 % reporting a lifetime history of frequent use and
an additional 23 % reporting a lifetime history of occa-
sional use. Participants aged 40 years or older were much
less likely to report frequent marijuana use than those
aged less than 40 years (prevalence 40+ years: 57 %,
<40 years: 71 %; OR 0.28, 95 % CI 0.09-0.86). Ap-
proximately one-fourth reported ever having used crack
(23 %), powder cocaine (27 %), and ecstasy (27 %). Use
of these drugs differed significantly by age. Participants
40 years or older were much more likely than their
younger counterparts to have used crack (prevalence 40+
years: 60 %, <40 years: 5 %; OR 2530, 95 % CI
10.10-63.50) and cocaine (prevalence 40+ years: 38 %,
<40 years: 22 %; OR 2.15, 95 % CI 1.104.21) and less
likely to have used ecstasy (prevalence 40+ years: 8 %,
<40 years: 36 %; OR 0.15, 95 % CI 0.06-0.41). Small
percentages reported prior use of hallucinogens (7 %) and
injection drugs (5 %). Approximately 45 % of those with
a history of binge drinking in the period just prior to
incarceration had never received treatment to address al-
cohol use.

Sexual Risk Behaviors and Prevalent STI

In the 6 months before incarceration, substantial propor-
tions had multiple (42 %) and concurrent (33 %) part-
nerships (Table 2). Approximately half of participants
reported a history of sex without a condom during sex
with a casual or new female partner in the 6 months
before incarceration. Less than four percent of par-
ticipants reported sex with male partners in their lifetime
and one participant (0.5 %) endorsed sex with male
partners in the 6 months before incarceration. Ten percent
reported buying sex from female partners and two percent

reported selling sex to female partners in the 6 months
before incarceration. No participants endorsed sex trade
involvement, whether buying or selling sex, with male
partners. Over one-quarter reported sex with non-mono-
gamous partners (28 %) and 13 % reported sex with
partners who had a history of STI. Few differences in
sexual risk-taking were observed by age, with the ex-
ception of involvement in buying sex. Participants aged
40 years or older were much more likely than those aged
less than 40 years to report buying sex (OR 2.92, 95 % CI
1.14-7.49).

Over 30 % reported a prior history of diagnosis with an
STI, and 9 % tested positive for an STI (chlamydia: 4.2 %,
gonorrhea: 0.5 %, trichomoniasis: 4.2 %).

Poverty, Mood Disorder, and Substance Use
Correlates of Sexual Risk Behaviors

Poverty

Self-reported joblessness was a risk factor for concurrent
partnerships in the 6 months before incarceration in both
unadjusted analyses and multivariable models (adjusted
OR 2.88, 95 % CI 1.40-5.94) (Table 3). Joblessness was
not linked to buying sex. Those who reported being
homeless in the 6 months before incarceration had three
times the odds of buying sex in the 6 months before in-
carceration versus those who did not report being homeless
(OR 3.35, 95 % CI 1.19-9.45). In adjusted models, the
association weakened and was no longer statistically sig-
nificant (adjusted OR 2.73, 95 % CI 0.83-8.98). Home-
lessness was not a correlate of concurrency. Food
insecurity was strongly associated with buying sex in the
6 months before incarceration in both unadjusted and ad-
justed models (adjusted OR 5.97, 95 % CI 1.83-19.45).
Food insecurity was not associated with concurrency.

Mood Disorders

Those who endorsed symptoms of major depression based
on the modified version of the CES-D had twice the odds of
concurrent partners in the 6 months before incarceration as
those who did not have depressive symptoms (OR 1.93,
95 % CI 1.03-3.60). In models adjusting for age, food
insecurity, binge drinking, any hard drug use, and number
of years incarcerated, the association appeared to remain
though the precision decreased and the result was no longer
significant at the 0.05 level (OR 1.96, 95 % CI 0.96-4.02).
Depression was strongly tied to buying sex (OR 3.76, 95 %
CI 1.36-10.40). In adjusted models the OR was 2.98 and
the result was no longer statistically significant (CI
0.85-10.36).
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Table 3 Poverty, mood disorder, and substance use correlates of STI/HIV risk among incarcerated African American men in committed

partnerships (N = 189)

Concurrent partnerships

Buying sex

Prevalent STI

OR (95 % CI) AOR® (95 % CI)

%  OR (95 % CI)

AOR? (95 % CI)

%  OR (95 % CI)

AOR? (95 % CI)

%

Poverty indicators
Joblessness

No 28.6

Yes 429
Homelessness

No 31.5

Yes 41.2
Food insecurity

No 34.1

Yes 32.6
Mood disorders
Depressed

No 28.2

Yes 43.1
Trait anxiety”

No 36.4

Yes 31

1
1.97 (1.05, 3.71)

1
1.57 (0.72, 3.39)

0.96 (0.46, 1.99)

1

1.93 (1.03, 3.60)

1
0.79 (0.38, 1.63)

1
2.88 (1.40, 5.94)

1
1.81 (0.77, 4.28)

1

0.92 (0.39, 2.18)

1

1.96 (0.96, 4.02)

1
0.57 (0.23, 1.42)

107 1
10 0.93 (0.35, 2.49)

74 1
20.6  3.35 (1.19, 9.45)

58 1

25.6  5.54 (2.06, 14.91)

55 1

17.8  3.76 (1.36, 10.40)

78 1
11.9  1.59 (0.51, 5.02)

1
1.20 (0.40, 3.58)

1
2.73 (0.83, 8.98)

5.97 (1.83, 19.45)

1

2.98 (0.85, 10.36)

1
1.07 (0.21, 5.52)

107 1
5.7 0.52(0.16, 1.67)

94 1
59 0.61(0.13, 2.84)

10.1 1

4.7 0.44 (0.10, 2.00)

89 1

9.6 1.09 (0.40, 3.01)

79 1
8.6 1.10(0.32, 3.80)

1
1.39 (0.44, 4.44)

1
0.77 (0.15, 3.98)

0.49 (0.09, 2.60)

1

1.51 (0.45, 5.11)

1
0.92 (0.19, 4.48)

Substance use

Binge drinking on typical drinking day (6 months before incarceration)

No 331 1 1 105 1 1 52 1 1

Yes 46 1.72 (0.82, 3.61)  1.75 (0.79, 3.90) 132 1.29 (0.43, 3.84) 1.46 (0.42, 5.06) 19.4 438 (1.43,13.46) 3.79 (1.19, 12.04)
Lifetime marijuana use

Rare use 23.1 1 1 154 1 1 0.0° N/A N/A

Occasional use 25 1.11 (0.26, 4.78)  0.81 (0.18, 3.68) 6.8 0.40 (0.06, 2.72)  0.27 (0.03, 2.34) 11.6 1 1

Frequent use 39 2.13 (0.86, 8.15)  1.25 (0.30, 5.23) 11.3  0.70 (0.14, 3.49)  0.50 (0.08, 3.34) 8.9 0.74 (0.24, 2.27)  0.69 (0.22, 2.24)
Lifetime crack use

No 352 1 1 7.1 1 1 79 1 1

Yes 31 0.82 (0.39, 1.73)  2.04 (0.71, 5.84) 21.4  3.55(1.33,9.43) 1.27 (0.30, 5.34) 119 158 (0.52,4.85) 1.98 (0.71, 9.52)
Lifetime cocaine use

No 328 1 1 76 1 1 6 1 1

Yes 38 1.25 (0.64, 2.47)  1.46 (0.70, 3.03) 18 2.68 (1.02, 7.05)  2.37 (0.80, 7.04) 163 3.05 (1.08, 8.64)  2.53 (0.84, 7.62)
Lifetime ecstasy use

No 292 1 1 99 1 1 99 1 1

Yes 48 223 (1.14,4.37)  1.68 (0.83, 3.42) 12 1.24 (0.44, 3.46)  2.05 (0.57, 5.38) 6 0.58 (0.16, 2.13)  0.58 (0.15, 2.22)

? Adjusted models poverty are adjusted for age, depression, binge drinking, any hard drug use (lifetime use of crack, cocaine, ecstasy,
hallucinogens, or injection drug use) and number of years incarcerated in lifetime; adjusted models for mood disorders are adjusted for age, food
insecurity, binge drinking, any hard drug use, and number of years incarcerated in lifetime; adjusted models for substance use are adjusted for
age, food insecurity, depression, and number of years incarcerated in lifetime

° In subsample of 136 participants

© Tabular analyses suggest the percentage testing positive for STI do not differ significantly by marijuana use (X* = 1.7725; p = 0.4122)

Substance Use

Binge drinking and marijuana use were not associated with
concurrent partnerships or buying sex in the 6 months
before incarceration. Use of crack and cocaine were each
statistically significantly associated with over twice the
odds of buying sex in unadjusted models (crack OR 3.55,
95 % CI 1.33-9.43; cocaine OR 2.68, 95 % CI 1.02-7.05).
In models adjusting for age, food insecurity, depression,
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and number of years incarcerated, associations weakened
and were no longer statistically significant (adjusted crack
OR 1.27, 95 % CI 0.30-5.34); adjusted cocaine OR 2.37,
95 % CI 0.80-7.04). The variables that caused the greatest
confounding effects were age and food insecurity for crack
and depression and number of years incarcerated for co-
caine. Crack/cocaine use was not associated with concur-
rency. Ecstasy use was associated with concurrency (OR
2.23, 95 % CI 1.14-4.37), but the association no longer
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remained in multivariable models. Ecstasy use was not
associated with buying sex.

Poverty, Mood Disorder, and Substance Use
Correlates of Prevalent STI

Poverty and mood disorder indicators were not correlates
of STL

Binge drinking in the 6 months before incarceration was
associated with STI in unadjusted and adjusted models (ad-
justed OR 3.79,95 % CI 1.19-12.04). Of those who reported
no prior marijuana use or ever having used marijuana once,
none were infected with an STI. Levels of STI were higher
among participants reporting occasional (12 %) and frequent
(9 %) lifetime marijuana use though tabular analyses sug-
gested no difference in STI among rare, occasional, or fre-
quent users (X> = 1.77; p = 0.41). Calculation of odds
ratios to compare occasional or frequent users to rare users
was not possible given the zero cell count in rare users of
marijuana. Regression analyses suggested no difference in
STI comparing occasional and frequent users. Lifetime co-
caine use was strongly associated with STI (OR 3.05, 95 %
CI 1.08-8.64). In adjusted models, the association weakened
somewhat, the precision was reduced, and the result was no
longer statistically significant (adjusted OR 2.53, 95 % CI
0.84-7.62). Crack and ecstasy use did not appear to be as-
sociated with STI in the sample.

Discussion

Sexual risk behavior prior to incarceration was common in
this cohort of African American men in committed part-
nerships with women. More than one-third reported mul-
tiple and concurrent relationships. Further, approximately
10 % had an STI detected prior to release. Poverty and
depression were common and strongly associated with
risky behavior, and substance abuse, particularly binge
drinking, was strongly associated with prevalent STIL
These results indicate clearly the need for improved STI
testing, treatment, and prevention education as well as
mental health and substance use diagnosis in correctional
facilities. Results of adjusted analyses suggest treatment of
heavy alcohol use may be critical to STI control efforts;
that treating depression may help reduce risk-taking though
additional investigation is warranted; and that efforts to
mitigate poverty during incarceration and release (e.g., by
offering education and job training/placement) may im-
prove well-being and reduce sex risk.

One particularly troubling finding that emerged from
this baseline study was that nearly one in ten African
American men in North Carolina prisons in committed
partnerships with women tested positive for chlamydia,

gonorrhea, or trichomoniasis. It is improbable that these
infections were acquired during the incarceration and much
more likely that these men entered prison infected. Cor-
rectional facilities do not routinely test for these infections
though they are easily treatable at relatively low cost. Upon
release, untreated infection may place prior partners to
whom releasees return and/or new partners at risk for STI.
Further, STI can increase susceptibility to HIV infection
[58, 59], placing these men at greater risk of acquiring HIV
if exposed after release. These results support prior studies
documenting high levels of STI among inmates and un-
derscore the call to action for expanded STI testing and
treatment in correctional facilities [10]. There is a stag-
gering race disparity in STI as well as HIV in the US [64].
Failure to implement correctional facility-based STI test-
ing, treatment, and education remains a tragic missed op-
portunity to address the race disparity in infection given
that hundreds of thousands of African Americans cycle
through jails and prisons annually [9].

Approximately 40 % of the sample reported symptoms
suggestive of depressive and anxiety disorders that had ex-
isted prior to incarceration; these mood disorder symptom
levels are significantly higher than observed in general-
population African Americans [65, 66]. In addition, daily
binge drinking prior to incarceration and a history of hard
drug use were common. Nearly half of those who reported
daily binge drinking had never received prior alcohol treat-
ment. Based on our findings of association prior to statistical
adjustment, African American men involved in the criminal
justice system who are diagnosed with depressive symptoms,
who used drugs, and/or who binged constitute priority
populations for STI/HIV testing, treatment, and prevention
education. Likewise, those reporting STI/HIV risk behaviors
would constitute a population not only in need of STI/HIV
prevention education, but also screening for mood disorders
and addictions. Addressing the co-morbidities of mood dis-
orders and addictions has long been known to constitute an
important priority for correctional health programming that
has implications for reduced rates of reentry [67], and ad-
dressing these factors is considered to be important for re-
duced STI/HIV risk [44, 55]. There remains a need to
strengthen substance use treatment in corrections [55] while
mental health services and discharge planning within cor-
rectional facilities currently are inconsistent and inadequate
[68, 69]. When addressing substance use in the context of
STI/HIV prevention among inmates, programming should
be tailored for older versus younger inmates given the dra-
matic cohort differences in drug use observed.

Among DISRUPT cohort members, substantial propor-
tions reported socio-economic deprivation. Specifically,
approximately 40 % of the Project DISRUPT cohort re-
ported joblessness in the 6 months before the incarceration,
and nearly one in five had a recent history of homelessness.
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Observed high levels of socio-economic deprivation are
consistent with extant research documenting dispropor-
tionate poverty levels among inmates [70]. The most socio-
economically vulnerable inmates experienced the highest
levels of sexual risk behavior. Prior studies have suggested
socio-economic deprivation plays a role in the develop-
ment of depression, in substance use, and in the HIV epi-
demic among African Americans [71-75]. Incarceration
exacerbates the effects of economic hardship by reducing
inmates’ employment prospects, thus increasing their risk
of poverty after release from prison [76]. Further impov-
erishment might also exacerbate adverse mental health
outcomes and STI/HIV risk after release. Programs deliv-
ered during incarceration and at re-entry that improve
education and employment prospects are associated with
reduced drug use, STI/HIV risk, and incarceration [77, 78].
These promising intervention studies highlight the value of
evaluating poverty-reduction interventions as a means of
improving well-being and reducing STI/HIV risk.

An important limitation of Project DISRUPT is that many
men in committed partnerships were excluded due to our
eligibility criteria, designed to allow examination of the ef-
fects of partnership dissolution on post-release behaviors.
These criteria limited both the sample size of the cohort,
which negatively impacts statistical power to detect modest
associations and low-prevalence outcomes, as well as the
generalizability of the findings. The second most important
limitation is the cross-sectional data structure of these ana-
lyses, which limits our ability to interpret associations as
causal. An important limitation that stems from the cross-
sectional data structure is recall bias, as participants are
asked to think back to remember events, behaviors, or
emotions during the 6 months before the start of the incar-
ceration. For example, though we ask participants to recall
depressive symptoms felt in the 6 months before incar-
ceration, it is possible that the process of incarceration could
have influenced depression and participants’ responses to the
CES-D reflect current rather than prior depressive symptoms
rather than symptoms in the 6 months before incarceration.
Finally, social desirability biases are likely given the sensi-
tive nature of these topics. For example, the relatively low
prevalence of lifetime use of crack/cocaine—lower than
observed in our other prior studies in similar populations in
the NCDPS [19]—suggests that underreporting of risk be-
havior is likely a concern despite the attempt to use ACASI
methods to improve confidentiality of reporting.

Conclusions
The period of incarceration has long been seen as a critical

time for addressing public health concerns [79]. Strength-
ening correctional programs that address mental illness,
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substance use, and STI/HIV risk are critical for protecting
the health of men involved in the criminal justice system
and may have positive effects on the health of their rela-
tionships and in turn their partners. These programs should
be coupled with efforts to address the poverty that con-
tributes to incarceration and that characterizes the envi-
ronments from which inmates come and to which they
return. In addition, poverty-alleviation programming
should be further evaluated as a component of STI/HIV
prevention for those involved in the criminal justice
system.
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