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Abstract
This study examines the longitudinal relationship between personal and sexual partner
incarceration and subsequent HIV risk behaviors among drug-involved men and their primary
female sexual partners. A random sample of 356 men in methadone treatment in New York City
were interviewed at baseline, 6 and 12 months; these men also reported information on their
primary female sexual partners. Female partner recent incarceration was associated with
subsequent increase in multiple partnerships for the male participants (AOR: 3.31; 95% C.I.: 1.26–
8.72, P < .05). Female partner incarceration was also associated with reduced likelihood of
subsequent unprotected sex between primary partners (AOR: .13; 95% C.I.: .05–.40, P < .01); this
finding is somewhat unique and warrants further investigation. Findings support the notion of
mutual influence in the case of female partner incarceration, which is associated with both female
partner and male partner risk behaviors. HIV prevention implications are discussed, including the
need for couple-based HIV prevention interventions targeting couples affected by incarceration.
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Introduction
The criminal justice system has become an epicenter of the United States HIV/AIDS
epidemic over the past decade. Increased prevalence of HIV has been demonstrated in
studies of currently and formerly incarcerated men and women [1–3]; the reported overall
prevalence of HIV in jail and prison inmates is approximately 2%[2] and HIV rates as high
as 12–17% are reported among men and women on probation and parole [4,5]. Incarceration
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is also linked to post-release sexual risk behaviors in the community such as unprotected sex
[6,7], multiple and/or concurrent sexual partnerships [8,9], and trading sex for money or
drugs [3]. In an event-level study of men being released from prison, two-thirds engaged in
vaginal sex within a week of release, and less than one-fourth used a condom;[10] additional
research has noted similar post-release risk behaviors among formerly incarcerated men
[7,11]. The growing awareness of the burden of HIV risk among offenders has led to
identification of the criminal justice system as an important arena for HIV prevention
[12,13].

Each year, approximately 600,000 men and women are discharged from state and federal
prisons; in addition there are an annual 7 million releases from local jails to the community
[14]. More than half of released prisoners are estimated to return to their sexual partners in
the community [15]. Incarcerated populations also bear high levels of social and economic
disadvantage and drug use, which are strong determinants of HIV risk and infection [16–19].
Given the high prevalence of HIV infection among inmate populations and high levels of
sexual risk-taking documented to occur after release from incarceration, intimate partners of
former prisoners represent a large group at substantial risk of HIV acquisition.

Recent research has begun to describe effects of incarceration on intimate partner HIV risk.
In a qualitative study of female offenders in the community, a male partner's incarceration
was viewed as an opportunity to engage in sexual relationships with additional partners [20].
There is also epidemiologic evidence, albeit limited, that sexual partnership with a former
inmate is associated with recent multiple new partnerships and transactional sex [8,21].
Further, HIV infection appears to be common among the partners of persons with an
incarceration history [22]. While this research suggests the potential influence of
incarceration on sexual partner HIV/STI risk, most related studies have been limited by
cross-sectional analyses and cannot therefore establish the temporal ordering of
incarceration exposure to sexual risk behavior outcomes.

Theoretical Perspective
Although early approaches to the epidemiology and prevention of HIV tended to be
individual-focused, recognizing sexual HIV risk-taking as a confluence of individual,
interpersonal and structural factors associated with each sexual partner is essential to
effective HIV prevention [23]. Social ecological principles, which emphasize the
transactions between individuals, have been utilized to study dyadic processes as
determinants of couple behavior, particularly in intimate partnerships [24,25]. Within sexual
partnerships, each person's sexual behavior is unlikely to be independent of his/her partner's
behaviors and characteristics. The social ecological model of interdependence describes the
relationship between factors associated with each partner and his/her own outcomes (actor
effects) as well as the potential influence on his/her sexual partner's outcomes (partner
effects) [26]. Lewis et al. [27] describe this concept as “mutual influence”—that each
individual's outcomes may be affected by factors associated with themselves as well as
factors associated with their sexual partner.

The purpose of this paper is to examine the longitudinal relationship between personal and
sexual partner incarceration and subsequent HIV risk among drug-involved men and their
primary female sexual partners. The research incorporates a social ecology perspective to
conceptualize the actor and partner effects of incarceration on HIV risk while utilizing
longitudinal data to model temporal relationships (Fig. 1). This paper will address the
research question: Is male and/or female partner incarceration associated with: (1) Male
multiple sex partnerships; (2) Female multiple sex partnerships; and (3) Unprotected sex
between primary partners, controlling for male and female demographics, social
disadvantage, and drug use? Findings from this study will improve our understanding of the
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context of HIV risk for couples affected by incarceration—a large and understudied
population that is vulnerable to HIV infection.

Methods
Participants

The data presented in this paper come from a longitudinal study examining substance abuse
and HIV risk among male methadone maintenance clients, who also reported information on
their primary female sexual partners. Eligibility criteria for the study were: (1) being male
aged 18 or over; (2) being enrolled in methadone treatment for at least 3 months; and (3)
during the past year, having a sexual relationship with a woman described as a girlfriend,
spouse, regular sexual partner, or the mother of his children. Using a random number
generator in SPSS, we randomly selected 1,272 men from enumerated client lists of seven
methadone clinics in New York City. A total of 774 men (61%) agreed to participate in a
15-min screening interview. After screening, 356 men (46%) met eligibility criteria and
completed a baseline structured interview. Over 80% (289) participated in a 6-months
follow-up interview, and 280 completed a 12-months follow-up interview. The institutional
review boards for the participating methadone programs and Columbia University approved
the study protocol. Detailed recruitment procedures have been described previously [28].

Measurement
At each assessment point, male respondents identified if they had a primary female sexual
partner during the previous 6 months. Male participants were asked detailed questions about
their female partner, including partner sociodemographic characteristics, substance use,
sexual risk behavior, and HIV status.

Outcomes: Sexual HIV risk—Sexual risk behavior was measured by an instrument
developed through use with more than 1,000 subjects in drug treatment [29,30]. For the
purpose of this paper, three primary HIV risk outcomes were defined: (1) Unprotected sex
between primary partners was defined as one or more acts of unprotected vaginal or anal
sex between the male participant and his primary female partner in the past 6 months. (2)
Male multiple sex partnerships was defined as whether the male participant reported having
more than one sexual partner in the past 6 months. (3) Female multiple sex partnerships was
reported by the male participant on whether his primary female partner was known to have
had more than one sexual partner in the past 6 months.

Exposure: Male participant and female partner incarceration—Male participants
reported lifetime and past 6 months incarceration histories for themselves and their primary
female partners. Personal recent incarceration was defined as the male participant having
been incarcerated in jail or prison in the past 6 months, and partner's recent incarceration
described whether the female partner was incarcerated in the past 6 months. For those
incarcerated in the past 6 months, length of incarceration in days was reported.

Potential confounding covariates—At each time point, male participants reported
sociodemographic information for themselves and their primary female partner, including:
(1)Male: age, race/ethnicity, years of education, past 6-months unemployment, past 6-
months homelessness, and average monthly income; (2) Female: age, race/ethnicity, years
of education, being on welfare in the past 6 months, and past 6-months unemployment. Drug
abuse histories for the male participant and female partner were measured using the Drug
Use and Risk Behavior Questionnaire [30]. Recent drugs used was defined for each partner
as the number of types of illicit drugs used over the past 6 months, including heroin, powder

Epperson et al. Page 3

AIDS Behav. Author manuscript; available in PMC 2011 February 4.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



cocaine, crack, prescription drugs used without a prescription, any injection drug, and other
drugs (range: 0–6).

Statistical Analysis
Utilizing baseline data, descriptive statistics were generated for male participants and female
partners separately. Sociodemographic, drug use, and HIV risk variables were assessed for
male participants and female partners and stratified by whether their primary partner had a
lifetime incarceration history. Differences between those with and without a formerly
incarcerated partner were tested using difference in means t-tests for continuous variables
and chi-square tests of independence for dichotomous variables.

Approximately 80% of the sample was retained throughout the three waves of the study. To
reduce the potential bias of missing data and differential attrition due to loss to follow-up in
the longitudinal data, multiple imputation was employed using the MICE function in Stata
10 [31]. This process entailed creating a number of copies of the complete data (in this case,
five copies were made), each of which had missing values imputed from prediction models
based on the existing (observed) data. Subsequent estimates of variables of interest were
averaged across the created datasets to give a single estimate, which takes into account the
variation between values imputed in each dataset. It should be noted that all longitudinal
analyses were conducted with both non-imputed and imputed data, and no significant
differences were noted between the two models (no point estimates crossed the α = .05 level
in either direction).

We used logistic regression with generalized estimating equations (GEE) to estimate
unadjusted and adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the
associations between incarceration indicators and each sexual HIV risk outcome. GEE
accounts for the potential correlation between repeated measures by noting that the data are
clustered by the individual participant over time. There is evidence that in small to moderate
sample sizes, using GEE on data which has been multiply imputed results in a model more
accurate than competing models [32,33].

To establish temporality, we estimated regression models to predict sexual HIV risk
outcomes by lagged values of male participant and female partner incarceration, adjusting
for lagged values of control variables. The adjusted models included the following male
participant and female partner variables: Male participant: age, race/ethnicity, years of
education, past 6-months homelessness, average monthly income, recent drugs used and
HIV status; Female partner: age, race/ethnicity, years of education, being on welfare in the
past 6 months, recent drugs used and HIV status. Additionally, each adjusted model
controlled for lagged measurement of the outcome of interest. Lastly, because we expected
drug use to have strong associations with sexual risk behaviors, we also controlled for recent
drugs used by each partner concurrent to the outcome timeframe.

Results
Background Characteristics by Primary Partner Incarceration History

Table 1 presents demographic and HIV risk characteristics for the male participants and
their female partners stratified by whether their primary partner had a lifetime history of
incarceration. The male participants and their primary female partners identified
predominantly as either Black or Latino and displayed high levels of unemployment. Men
whose primary female partner had an incarceration history were more likely to have been
recently homeless (29.6% vs. 13.5%, P < .001), and women whose primary male partner had
an incarceration history displayed higher levels of welfare enrollment (45.1% vs. 27.5%, P
< .01). For both the male participants and female partners in this study, having a primary
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partner with an incarceration history indicated an increased likelihood of having their own
injection drug use history and incarceration history. Additionally, HIV prevalence was
higher among those whose primary partner had a history of incarceration than those whose
primary partner had never been incarcerated (men: 23.5% vs. 11.6%, P < .01; women: 9.5%
vs. 3.3%, P < .05). Lastly, higher levels of recent multiple sex partnerships were noted
among men (42% vs. 23%, P < .001) and women (7.6% vs. 2.2%, P < .001) who had a
previously incarcerated primary partner.

Prevalence of Incarceration and Sexual HIV Risk Outcomes (Fig. 2)
Across the three waves of the study, past 6-months incarceration ranged from 7.5 to 11%
among men and 2.3 to 5.1% among female partners; mean length of incarceration was 14.1
days (SD: 29.1, Range: 0–97 days) among men and 5.5 days (SD: 16.7; Range: 0–90 days)
among female partners. Unprotected sex between primary partners ranged from 57 to 67%.
Multiple sex partnerships ranged from 17.6 to 27% for men and 5 to 6.2% for female
partners.

Longitudinal Association Between Incarceration and Unprotected Sex
Table 2 displays GEE logistic regression results for the longitudinal associations between
male participant and female partner recent incarceration and sexual risk behaviors. Male
recent incarceration was not significantly associated with subsequent unprotected sex
between primary partners. However, in both the unadjusted and adjusted models, female
partner recent incarceration was significantly associated with lower odds of subsequent
unprotected sex between within the primary partnership (Adjusted odds ratio [AOR]: .13;
95% CI: .05–.40, P < .01).

Longitudinal Association Between Incarceration and Multiple Sex Partnerships
Male Participants—Among men, recent personal incarceration was not significantly
associated with subsequent multiple sex partnerships (AOR: 1.57; 95% CI: .61–4.03, P > .
05). However, men whose female partner was recently incarcerated reported much higher
levels of subsequent multiple partnerships than men whose primary partner had not been
recently incarcerated (AOR: 3.31; 95% CI: 1.26–8.72, P < .05).

Female Partners of Male Participants—Among female partners, recent personal
incarceration was strongly associated with subsequent multiple sex partnerships in the
unadjusted model (OR: 3.40; 95% CI: 1.10–10.52, P < .05). This longitudinal association
was attenuated and no longer significant in the adjusted analysis (AOR: 1.95; 95% CI: .41–
9.30, P < .05). Among female partners, recent incarceration of their male partner was not
significantly associated with subsequent multiple sex partnerships in the unadjusted or
adjusted models.

Discussion
For the men in this study and their primary female partners, having a sexual partner with a
lifetime incarceration history is a marker for several risk factors, including one's own
incarceration history, HIV infection, injection drug use history, unemployment, and
homelessness. This confluence of risk factors for both individuals and couples in the study
highlights the intersecting and potentially cumulative HIV/STI risks faced by couples
affected by incarceration [18]. For this reason, couples in which one or both partners has a
history of incarceration are a group particularly vulnerable to HIV acquisition and/or
transmission and are therefore an important yet understudied population.
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To our knowledge, this is the first longitudinal study to examine the actor and partner effects
of incarceration on sexual HIV risk among drug-involved men and their female sexual
partners. The findings support the social ecology principle of mutual influence, particularly
in the case of female incarceration. In this longitudinal study, men whose female partner had
been recently incarcerated reported much higher levels of multiple partnerships in the
following 6 months, which could be interpreted as a partner effect. This longitudinal
association remained significant despite controlling for numerous male and female partner
characteristics as well as prior likelihood of multiple partnerships among male participants
and each partner's drug use during the period of both exposure and outcome. Incarceration
has been described as a disruptive life event that destabilizes intimate relationships, which
helps to explain previously found associations between one's own incarceration and multiple
sex partnerships [34,35]. This study adds to extant research by suggesting that the disruption
caused by a woman's incarceration could similarly affect her male partner and influence his
likelihood to seek out additional sex partners as a result. This finding demonstrates that
analytic models which incorporate factors associated with each sexual partner are a useful
tool in clarifying risk relationships between and among couples.

Although female partner incarceration was associated with subsequent female multiple
partnerships in the unadjusted model, the estimate in the fully-adjusted model was
substantially weakened and no longer significant. The attenuated estimate was due primarily
to the inclusion of lagged female multiple partnerships, which was strongly associated with
both female incarceration and subsequent female multiple partnerships. The female partners
in this study who became incarcerated appear likely to have engaged in multiple
partnerships before their incarceration and to resume this behavior upon release.

Among the male participants in this study, recent personal incarceration was not
longitudinally associated with multiple partnerships, which is somewhat consistent with
previous research on drug using populations [34]. Although this study builds on prior
research by employing a longitudinal design, we would caution against interpreting these
results as conclusive evidence that male incarceration does not contribute to subsequent
multiple partnerships. Considering nearly three-fourths of the men in this study had a
lifetime history of incarceration, the incidence of incarceration at any one time point may
not signify a uniquely stressful and disruptive event for these men or their female partners.
Among men with less intense criminal justice histories, it is plausible that incarceration may
be experienced as a more negative and disruptive occurrence and therefore more likely to
influence sexual risk taking. Additionally, prior research has linked concurrent (but not
multiple) sex partnerships to incarceration among drug-involved men [34], which
underscores the importance of evaluating a variety of risk indicators in longitudinal studies
in order to more fully understand the relationship between incarceration and sexual risk.

It is also important to note that the exposure of recent incarceration measured in this study
was generally brief, as no individual experienced a recent incarceration longer than
approximately 3 months, and the majority of recent incarcerations were less than 1 week in
duration. The findings should therefore be framed with an understanding of the exposure as
short-term incarceration in jail, which is far more prevalent in the US criminal justice
system than longer-term prison incarcerations [36], and in previous research short-term
incarceration was a stronger predictor of sexual risk-taking than long-term incarceration
[21]. While the findings demonstrate fairly strong associations between recent female
partner incarceration and subsequent sexual risk behaviors, we would expect the
incarceration/sexual risk behavior relationship may look considerably different for both men
and women in the case of longer-term incarceration.
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The finding that female partner incarceration was associated with reduced likelihood of
subsequent unprotected sex between primary partners was somewhat surprising, given prior
evidence of association between incarceration and unprotected sex [6,7,9,37]. However,
most past research has focused on male incarceration; this study's finding could be
illustrating a difference in gender dynamics with respect to effects of incarceration on
condom use. Female incarceration is somewhat rare, and incarcerated women are more
likely to be involved in drug use than their male counterparts [38]. Given the unadjusted
association between female partner incarceration and multiple partnerships and the strong
association between female partner incarceration and male multiple partnerships, one or
both partners may experience heightened perceived HIV/STI risk after the female partner's
incarceration, which may affect decision-making around condom use. Although this
explanation infers that couples affected by incarceration may make attempts to mitigate their
risk for HIV/STI's, this view is countered by the findings on both male and female multiple
partnerships, which is considered an important determinant of HIV/STI transmission
[39,40]. Nonetheless, this unique finding should be explored further in research on the
relationship between a woman's incarceration and subsequent condom use behaviors with
primary and casual partners.

Several potential limitations of this research should be discussed. The study relies upon self-
reported data, with no biological or case record confirmation of variables such as HIV
status, drug use, and incarceration. A particularly weighty limitation is that all female
partner data was collected via third-party reporting by the male participants. This could lead
to under-reporting of female partner information due to misinformation, poor recall, or
social desirability. Future research which collects data directly from both partners would
significantly improve the validity of study findings. Second, the design of this study tests the
effect of episodic incarceration on subsequent HIV risk behavior, and as such does not allow
for an examination of the potentially cumulative HIV risk effects of repeated incarceration.
Although sexual activity during incarceration is an important aspect of HIV risk [41], this
study did not measure potential sexual activity while incarcerated. Additionally, although
the inclusion of relationship length in preliminary analyses did not substantially alter this
study's findings, couple-level variables describing the duration and quality of relationship
should be assessed and considered in future dyadic research. Lastly, while multiple
imputation is preferable to other techniques that operate under more strict assumptions, this
method does assume that data are missing at random.

These limitations duly noted, the dyadic and longitudinal analyses in this paper are unique
among research on incarceration and sexual HIV risk. This study underscores the need for
further research on the dyadic and sexual network effects of incarceration on sexual risk-
taking. The findings also support the need for continued application of theoretical
perspectives such as social ecology, which can be incorporated to conceptualize how factors
associated with each partner may have effects on both partners' sexual behaviors. An equally
compelling rationale for couple-based research is the vast number of incarcerated men and
women released from prisons and jails each year, more than half of whom return to primary
sexual partnerships [42]. Given the high prevalence of HIV among prisoners and the
association between incarceration and HIV risk behaviors, understanding how incarceration
impacts HIV risk for sexual partners of incarcerated populations is an important public
health issue [43].

The findings in this study call attention to the potential importance of couple-based HIV
prevention for couples affected by incarceration. Research has consistently found that most
couples in established relationships do not use condoms regularly, even if they are involved
in drug use or engage in additional sexual HIV risks [44,45]. HIV prevention interventions
with couples affected by incarceration could raise both partners' awareness of risk factors
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associated with personal and partner incarceration and thus develop a more realistic
appraisal of contracting HIV. Based on this study's finding and previous research [9,21],
HIV prevention efforts could include information on the association between incarceration
and multiple sex partnerships and planning strategies for safer sex and HIV testing with
these partners.

Individual HIV prevention efforts targeting only incarcerated persons would not be
sufficient to address the potential outside risks that non-incarcerated partners engage in
either during or after their partner's incarceration. HIV prevention interventions for couples
are less common than individual approaches in general, and to our knowledge there are no
current couple-based HIV prevention trials specifically targeting incarcerated populations.
Engaging couples affected by incarceration is challenging and requires creative recruitment
and implementation strategies. Moreover, couple-based HIV prevention among partnerships
affected by incarceration should focus on community reentry of the incarcerated partner as a
time of high exposure to risk behaviors [10]. Additionally, relationship maintenance
practices during incarceration such as increased access to communication and visitation
between the incarcerated and non-incarcerated partner may have protective effects against
external partnerships and risk-taking.

In conclusion, the findings from this study add to a body of research highlighting health
effects associated with incarceration and stress the importance of viewing criminal justice
practices as not only an issue of public safety but also of public health. The United States
bears the highest incarceration rates in the world and continues to demonstrate gross health
disparities for those involved in the criminal justice system. A growing body of evidence
suggests that incarceration has an influence on HIV risks, and that these extend beyond
incarcerated populations to their primary and secondary sexual networks. HIV prevention
interventions targeting couples affected by incarceration is an important piece in a
continuum of HIV prevention which could ultimately affect a large and vulnerable
population.
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Fig. 1.
Interdependence model of male and female incarceration on sexual risk behavior outcomes.
Solid lines represent actor effects; dashed lines represent partner effects
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Fig. 2.
Recent incarceration (dashed lines) and sexual risk behaviors (solid lines) over time for male
participants and reported characteristics for primary female partners
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