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ABSTRACT Although criminal justice involvement has repeatedly been associated with
human immunodeficiency virus (HIV)/sexually transmitted infection prevalence and
sexual risk behaviors, few studies have examined whether arrest or incarceration
uniquely contributes to sexually risky behavior. We examined the temporal relationship
between criminal justice involvement and subsequent sexual HIV risk among men in
methadone maintenance treatment in New York City. A random sample of 356 men
was interviewed at baseline (time 1), 6-month (time 2), and 12-month (time 3) follow-
ups. Propensity score matching, negative binomial, and multiple logistic regression were
used to isolate and test the effect of time 2 arrest and incarceration on time 3 sexual risk
behaviors. Incidence of time 2 criminal justice involvement was 20.1% for arrest and
9.4% for incarceration in the prior 6 months. Men who were arrested at time 2
demonstrated increased number (adjusted incidence rate ratio [IRR]=1.62; 95%
confidence intervals [CI]=1.11, 2.37) and proportion (IRR=1.36; 95% CI=1.07,
1.72) of unprotected vaginal sex acts at time 3. Men incarcerated at time 2 displayed
increased number (IRR=2.07; 95% CI=1.23, 3.48) and proportion (IRR=1.45; 95%
CI=1.06, 1.99) of unprotected vaginal sex acts at time 3. Within this sample of drug-
involved men, arrest and incarceration are temporally associated with and may uniquely
impact successive sexual risk-taking. Findings underscore the importance of HIV
prevention interventions among individuals with low-intensity criminal justice involve-
ment. Developing prevention efforts aimed at short-term incarceration, community
reentry, and alternatives to incarceration settings will address a large and under-
researched segment of the criminal justice population. Alternative approaches to current
criminal justice policy may result in public health benefits.
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INTRODUCTION

Human immunodeficiency virus (HIV) and other sexually transmitted infections
(STIs) among men in the criminal justice system are well established as a serious
public health concern.1–4 HIV/STI prevalence in criminal justice populations is
higher than in the general population for nearly every demographic grouping of
men, and many studies document increased levels of sexual risk behaviors associated
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with criminal justice involvement.5–7 A recent review summarized that incarcerated
populations (compared to the general population) initiate sex at an earlier age, have
more sexual partners, and use STI prevention methods more inconsistently.1

Although there is a clear disparity in HIV/STI prevalence and risk among male
offenders, a question which has not been adequately addressed is whether criminal
justice involvement uniquely contributes to a confluence of HIV/STI risk factors for
these men. In order to assess criminal justice involvement as a contributor to HIV
risk, two important issues must be considered: temporality and confounding. Most
studies which have linked criminal justice involvement and sexual risk utilize cross-
sectional designs which lack the ability to examine temporal relationships. One
exception is Johnson and Raphael’s analysis of national-level panel data, which
finds strong effects of male incarceration on both male and female AIDS infection
rates among African Americans.8 Additionally, any relationship found between
criminal justice involvement and sexual risk behavior is likely to be influenced by
confounding, given that both issues involve a complex interaction of individual,
social, and structural factors. Widespread within criminal justice populations are
drug abuse and mental illness, which have repeatedly been linked to sexual risk
behaviors.9–15 Among male offenders, correlates of sexual risk-taking include past
sexual or physical victimization,16 unstable housing,17 poverty and unemploy-
ment,18 and social stress linked to race and socioeconomic status.19

In a previous cross-sectional study of men in drug treatment, we found that recent
arrest or incarceration was associated with several sexual risk behaviors.20 To build
upon this work, we utilize panel data from the same sample of men in order to
establish temporality. The purpose of this paper is to examine the temporal
relationship between criminal justice involvement and subsequent sexual HIV risk
behaviors among men with serious drug use histories (herein referred to as “drug-
involved” men). By using panel data with careful measurement of social and
behavioral determinants of HIV/STIs, we aim to isolate the effect of criminal justice
involvement on sexual risk behaviors and control for the influence of numerous
confounding variables. The significance of this study is its examination of the possible
influence of criminal justice involvement on sexual HIV/STI risk—an area of very
limited research. Findings from this study may inform HIV prevention interventions
with criminal justice populations as well as public health and criminal justice policy.

METHODS

Participants
The data for this study come from an epidemiologic study of the social and
behavioral determinants of HIV/STI risk among men in methadone treatment, which
was conducted between 1999 and 2004. A methadone-maintained sample was
chosen for several reasons, including their relative stability compared to other drug-
using men as well as their continued vulnerability to drug use, sexual risk behaviors,
and criminal involvement.21–23 Using a random number generator in SPSS, we
randomly selected 1,300 men from the total population of 2,067 men enrolled in
seven methadone maintenance treatment programs in New York City. Of these
1,300 randomly selected men, 25 men were excluded from screening because they
did not demonstrate sufficient English-speaking proficiency to provide informed
consent, and three men were excluded from screening due to a severe cognitive or
psychiatric impairment that interfered with their ability to give informed consent.
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From the remaining 1,272 men, 194 refused to participate in the study and 304
missed two or more appointments to be screened and did not participate. Of the 774
men who completed a screening interview, 356 met eligibility criteria and
participated in the study. Eligibility criteria included men, aged 18 years or older,
who were enrolled in methadone treatment for at least 3 months, and who reported
having a sexual relationship with a woman during the past year. Participants
completed a 90-min face-to-face, structured baseline (time 1) interview administered
by experienced male interviewers, and identical follow-up assessments were
conducted at 6 and 12 months post-baseline (times 2 and 3). A detailed recruitment
and sample description is available in a previous paper.24

Measures
In order to establish temporal ordering, outcomes were identified at time 3, exposure
at time 2, and potential confounders at time 1.

Outcomes (Time 3): Sexual Risk Behaviors Unprotected sex was measured as the
number and proportion of vaginal and anal sex acts across partners in the prior
30 days in which a male or female condom was not used. Additional sexual HIV risk
behaviors assessed in the past 6 months included having multiple (two or more)
sexual partners, sex trading (buying or selling sex for drugs and/or money), and
having sex with someone known or suspected to be HIV positive and/or an injection
drug user (IDU).

Exposure (Time 2): Criminal Justice Involvement In this paper, we use the general
term “criminal justice involvement” to refer broadly to any involvement in the
criminal justice system (including being arrested and/or incarcerated) as well as the
more specific terms “arrest” and “incarceration.” Participants self-reported lifetime
incidence of arrest and incarceration, as well as incidence of arrest and incarceration
in the past 6 months. Length of the most recent incarceration was also reported.

Potential Confounders (Time 1) Participants self-reported sociodemographic char-
acteristics including age, race/ethnicity, education, monthly income, marital and
parental status, employment, and housing status. Drug use histories were reported,
and recent drug use was operationalized as the number of types of illicit drugs used
over the past 6 months (range 0–6). Scales from the Brief Symptom Inventory (BSI)
measured mental health symptomology, including the General Severity Index,
Positive Symptom Total, and the Psychoticism Subscale.25 Past physical or sexual
abuse victimization was measured using the Childhood Sexual Abuse Interview26

and the Childhood Trauma Questionnaire.27 Baseline and follow-up assessments
also included self-reported HIV infection status and past diagnosis of an STI.

Data Analysis
Of the 356 men who completed the baseline interview, over 80% (289) participated
in a 6-month follow-up, and 79% (280) completed the 12-month follow-up
assessment. Univariate analyses indicated that men lost to follow-up did not differ
significantly from retained men on background or outcome variables assessed at
time 1. To reduce the potential bias due to missing data and differential attrition in
the panel data, multiple imputation was performed using the multivariate
imputation by chained equations (MICE) function in Stata 9.28,29 This process
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involves creating several copies (m) of the complete dataset (for this study m=5),
each of which has missing values imputed from prediction models based on the non-
missing data. Subsequent regression estimates are averaged across the created
datasets to give a single estimate, which takes into account any variation in imputed
values across datasets. Obtaining valid standard errors (and confidence intervals) for
each averaged point estimate via “Rubin’s rules”29 involves combining information
on within-imputation (W) and between-imputation (B) variation; the total variance
in the averaged estimate (T) is then derived by T ¼ W þ 1þ 1=mð ÞB.30

Although the men in this study have many similarities based on their
involvement in methadone treatment, individual differences on a variety of socio-
demographic and background characteristics undoubtedly remain, and these differ-
ences may be associated with one’s likelihood to be involved in the criminal justice
system. In order to account for these individual differences within the sample, we
estimated the effect of criminal justice involvement on later sexual risk behaviors
using propensity score estimators.31 We calculated a predicted probability (or
propensity score) that each individual was arrested at time 2 based on a number of
time 1 confounders. Additionally, a separate propensity score model was calculated
using incarceration at time 2 (versus no incarceration at time 2). Each of these
weighting procedures yielded two groups that were similar on all measured time 1
confounders but differing primarily on arrest or incarceration at time 2. The
following time 1 variables were used to calculate propensity score weights to balance
the exposure and control groups: age, race/ethnicity, education, income, number of
children, history of physical or sexual abuse, unemployment, homelessness, recent
drug use, HIV status, recent STI diagnosis, and BSI Global Severity Index, Positive
Symptom Total, and Psychoticism Subscale. Additionally, balance was maintained
on time 1 variables related to the exposure and outcomes: lifetime history of arrest
or incarceration and level of baseline sexual risk behavior (a composite score of
types of sexual risk practiced at time 1; range 0–5).

We then estimated associations between arrest and incarceration at time 2 and
sexual risk behavior outcomes at time 3. The count variable outcomes for number of
unprotected vaginal and anal sex acts demonstrated considerable overdispersion
(unprotected vaginal sex acts �x ¼ 4:9, s2=70.56; unprotected anal sex acts �x ¼ 0:22,
s2=1.44). Negative binomial regression was therefore employed for these unpro-
tected sex outcomes with further offset for exposure (total vaginal or anal sex acts)
in order to estimate incidence rate ratios (IRRs) and 95% confidence intervals (CIs)
of the number and proportion of unprotected sex acts. We used logistic regression to
estimate odds ratios (ORs) and 95% CIs for the association between arrest and
incarceration at time 2 and the remaining time 3 sexual risk outcomes (multiple sex
partners, sex with a risky partner, and sex trading). Each regression model was
enhanced by subsequent covariance adjustment of time 1 variables used in the
propensity score weighting process. This combined method is superior to using
either propensity scores or covariance adjustment alone.32

RESULTS

Background Characteristics
Table 1 presents characteristics of the study sample at time 1. The majority of the
sample identified as either Latino or African American, and these men had
experienced a number of historic and recent hardships, including high levels of
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physical and sexual abuse histories, unemployment, and homelessness. Self-reported
HIV infection was high (14%), and mental health symptomology, as measured by
the three BSI scales, was higher in severity than in the general male population.25

Recent drug use was common, particularly heroin (50%), marijuana (38%), and
powder cocaine (33%).

Criminal Justice Involvement
Nearly all of the men in the sample (94%) reported at least one arrest in their
lifetime, and lifetime prevalence of incarceration was 74%. Regarding time 2
criminal justice involvement, 20.1% of the sample was arrested and 9.4% was
incarcerated in the previous 6 months. Length of incarceration at time 2 was
relatively brief: range=0–150 days, �x ¼ 12:7 days (SD=32.6). Although lifetime
incarcerations may have occurred in both prisons and jails, the incarcerations
defined as time 2 exposures in this study would have occurred exclusively in jails, as
prison sentences by definition are a minimum of 1 year in duration.

Sexual Risk Behaviors
Figure 1 summarizes the prevalence of HIV risk behaviors over the three time
periods of the study. The most prevalent HIV risk behavior reported was
unprotected vaginal sex (ranging from 41% to 58%), followed by having multiple
sex partners, sex with a risky partner, unprotected anal sex, and sex trading (buying
or selling sex for drugs and/or money). The mean number of unprotected vaginal sex

TABLE 1 Time 1 background characteristics of men in methadone maintenance treatment
programs, New York City (N=356)

n or �x Percentage or SD

Age (years) �x ¼ 43:6 SD=8.5
Years of schooling �x ¼ 11:6 SD=2.3
Income ($/month) �x ¼ 989 SD=958
Number of children �x ¼ 1:3 SD=1.5
Race/ethnicity (n)
Latino 161 45%
African American 134 38%
Unemployed in the past 6 months 169 47%
Homeless in the past 6 months 61 17%
Lifetime history of physical abuse 137 38.5%
Lifetime history of sexual abuse 149 42%
Any drug use in past 6 months 257 72%
Number of drugs used, past 6 months �x ¼ 1:56 SD=1.42
Used heroin, past 6 months 177 50%
Used powder cocaine, past 6 months 117 33%
Used crack cocaine, past 6 months 70 20%
Used marijuana, past 6 months 134 38%
Duration of methadone treatment (years) �x ¼ 8:3 SD=7.4
HIV positive 51 14%
Diagnosed with STI in past 6 months 16 4.5%
BSI Global Severity Index �x ¼ 0:65 SD=.63
BSI Positive Symptom Total �x ¼ 20:2 SD=14.17
BSI Psychoticism Scale �x ¼ 0:52 SD=.67
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acts in the past 30 days at time 3 was �x ¼ 4:9 (SD=8.4), and the mean number of
unprotected anal sex acts was �x ¼ :22 (SD=1.2). Only four men in the study sample
reported any sexual activity with a male partner in the past 6 months, and all
reported anal sex acts were with female partners (male insertive).

Propensity Score Weighting Balance Results
Prior to the propensity score weighting process, unweighted models demonstrated
marked differences between exposure and control groups on the following time 1
variables: being Black, being Latino, income, unemployment, homelessness, number
of children, physical or sexual abuse history, drug use, BSI Psychoticism Scale, and
HIV prevalence. After propensity score weighting procedures were employed, no
significant differences were found in the weighted models using t test mean
comparisons.

Longitudinal Associations between Time 2 Criminal
Justice Involvement and Time 3 Sexual Risk Behaviors
Unprotected Sex (Table 2) Arrest at time 2 was associated with an increased number
of unprotected vaginal sex acts across partners in the past 30 days at time 3
(adjusted IRR=1.62; 95% CI=1.11–2.37) and higher proportion of unprotected
vaginal sex at time 3 (adjusted IRR=1.36; 95% CI=1.07–1.72). Likewise,
incarceration at time 2 was associated with increased number (adjusted IRR=2.07;
95% CI: 1.23–3.48) and proportion (adjusted IRR=1.45; 95% CI=1.06–1.99) of
unprotected vaginal sex acts at time 3. At the 95% confidence level, we did not
detect a significant association between arrest or incarceration and subsequent
unprotected anal sex.

FIGURE 1. Sexual risk behaviors over time of men in methadone maintenance treatment
programs, New York City (N=356).
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Additional Sexual Risk Behaviors As seen in Table 2, arrest and incarceration at
time 2 were not significantly associated with having multiple sex partners, sex with a
risky partner, and sex trading at time 3. Although most of the odds ratios reported
for associations with incarceration are above 1.0, suggesting a trend of increased
risk, these associations were not significant at the 95% confidence level or the 90%
level.

Post Hoc Analyses Based on our findings that the only time 3 outcome that was
significantly associated with time 2 arrest or incarceration was unprotected vaginal
sex, we conducted post hoc analyses to test the robustness of this association.
Adjusted models using number and proportion of unprotected vaginal sex acts as
outcomes were recalculated with further adjustment for time 1 number of
unprotected vaginal sex acts. After this added adjustment for baseline levels of the
outcome variable, time 2 arrest remained significantly associated with increased
likelihood of subsequent number (adjusted IRR=1.75; 95% CI=1.16–2.64) and
proportion (adjusted IRR=1.35; 95% CI=1.05–1.73) of vaginal sex acts at time 3.
Similarly, time 2 incarceration remained significantly associated with increased
number (adjusted IRR=1.90; 95% CI=1.04–3.48) and proportion (adjusted IRR=
1.65; 95% CI=1.17–2.34) of unprotected vaginal sex acts at time 3.

DISCUSSION

To our knowledge, this is the first study to examine the temporal relationship
between criminal justice involvement and subsequent sexual risk behaviors among
men. Although the study employs a relatively select sample of men on methadone,
the findings add to our understanding of the criminal justice/HIV relationship
among drug-involved men. A key finding in this study is that a temporal relationship
exists between both arrest and short-term incarceration and unprotected vaginal sex.
The significance of this relationship endured multiple adjustments for preceding
confounders and additional post hoc analyses controlling for baseline levels of
unprotected vaginal sex. These findings are consistent with previous research linking
incarceration with unprotected sex6,7,17,33 but build on them by defining a temporal
ordering of exposure and outcomes. Furthermore, this is the first known study to
highlight a temporal relationship between arrest and sexual risk. Arrest is the first
point of entry into the justice system and is therefore the most prevalent form of
criminal justice involvement. Coupled with the reality of over 7 million releases from
incarceration each year, the majority from local jails,34 understanding the sexual
HIV/STI risk effects of arrest and short-term incarceration among community-based
populations is an important area of public health research.

The temporal relationship found between arrest and incarceration and
unprotected vaginal sex warrants further investigation into whether criminal justice
involvement exacerbates sexual risk-taking. There are several plausible mechanisms
by which arrest or short-term incarceration could contribute to increased subsequent
unprotected sex. One possibility is that men who are arrested or incarcerated may
experience temporary but influential disruptions in functioning and stability, such as
economic hardship, loss of housing, or relationship conflicts, which could contribute
to more spontaneous and risky initiations of sexual activity.35–37 Similarly,
considering that this sample is entirely composed of men on methadone, even
short-term criminal justice involvement could disrupt continuity of substance abuse
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treatment, increasing one’s susceptibility to both increased drug use and sexual risk
behaviors. Being arrested likely disrupts social networks and social capital,37 leading
to altered networks that may influence norms and practices of HIV risk reduction
strategies.38–41 Even short-term incarceration may expose men to risks such as
unprotected sex within the correctional setting or high-risk sexual encounters upon
release.42–44 Understanding how arrest and short-term incarceration may impact
subsequent unprotected sex is subject to further research which can test these and
other hypotheses. Additionally, the findings of this paper should be interpreted with
the understanding that not all unprotected sex is equally unsafe. Future research
would benefit from measurement of the context in which unprotected sex occurs,
such as in monogamous relationships versus multiple/concurrent partnerships or
among discordant couples. This approach would provide a more accurate appraisal
of the level of HIV/STI risk associated with unprotected sex behaviors. Additionally,
future research using longer-term longitudinal data could examine trends in the
relationship between criminal justice involvement and sexual risk behaviors over
time.

In this study, several risk behaviors found to be associated with criminal justice
involvement in previous cross-sectional research, such as multiple partner-
ships,7,45,46 were not found to be temporally associated with arrest or incarceration.
The findings of this paper do not necessarily contradict these studies; rather, they
suggest that previously found associations may be spurious and are likely influenced
by social and structural factors which impact upon both criminal justice involvement
and sexual risk. Additionally, this study tests the effect of incident arrest or
incarceration on sexual risk-taking. Given that this sample of men display high
lifetime levels of criminal justice involvement, arrest or incarceration at one time
point may not serve as a powerful predictor of all measured sexual risk behaviors.
This study focuses on relatively older men whose drug abuse history is extensive; the
relationship between criminal justice involvement and sexual risk-taking may be
weaker for this sample compared to younger men with less intense involvement with
drug abuse and its negative health effects. Despite these issues, HIV/STI prevalence
and risk remains high among justice-involved men, and this study suggests that there
may be aspects of sexual risk-taking that are uniquely affected by criminal justice
involvement. These findings reinforce the notion that men involved in the criminal
justice system remain a critical audience for tailored HIV/STI prevention inter-
ventions.42,47,48

This study’s findings underscore the importance of HIV/STI prevention research
among individuals with low-intensity criminal justice involvement. While there is
limited HIV prevention research being conducted in prison settings,4,49 HIV/STI
prevention models targeting short-term jail inmates are virtually nonexistent.
Providing services to jail inmates is difficult given their rapid cycle of arrest and
release.34 HIV/STI prevention within jail systems could test brief, even single-session,
risk reduction interventions, which have been shown effective in various popula-
tions.50–52 Additionally, HIV prevention studies could recruit participants from jail
settings and implement prevention interventions upon community reentry—a high-
risk window of opportunity for intervention.53,54 Providing HIV/STI prevention
services to non-incarcerated arrestees could be accomplished in community settings
such as probation and alternative to incarceration programs.

Future research can build upon this study’s findings by further contextualizing
sexual HIV risk for criminal justice populations. Whereas this study suggests the
influence of social factors on both criminal justice involvement and HIV risk,
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additional research is needed to better understand why people come to be exposed
to risk or protective factors. Research on the HIV risk impact of criminal justice
involvement should be conducted among different populations in order to ascertain
if this relationship differs among diverse social and economic conditions. Although
examining the role of specific mechanisms in the relationship between criminal
justice involvement and sexual HIV risk was not within the scope of this paper,
findings from this study suggest such research is warranted. This type of research
would be well-served to incorporate qualitative research to better explore how both
arrest and incarceration may affect sexual behaviors. As we build a contextual
understanding of this relationship, HIV prevention with criminal justice populations
can become more effective at reducing individual risk while working to alleviate
social stressors such as homelessness and unemployment, which are overrepresented
in the criminal justice system and have fundamental impacts upon health.55

This study has several potential limitations. The findings of the study may not
be generalizable to the general population of men, and the study relies upon self-
reported data such as HIV status. Incidence of time 2 arrest and incarceration, anal
sex, and sex trading were somewhat rare; the resulting sample size may limit the
power to detect significant differences in all study outcomes. Moreover, while the
use of propensity score weighting in a temporal design is useful in controlling for
confounders, the analyses herein are restricted to confounding variables that were
measured in the parent study. Any temporal relationships found in this study should
be interpreted carefully, as some potentially confounding factors may not have been
measured. As previously stated, the research design examined the impact of incident
arrest and incarceration on subsequent sexual HIV risk. Given the high occurrence
of recidivism among criminal justice populations and the stress and hardship
associated with criminal justice involvement, it is likely that repeated arrest or
incarceration over the life course may have a cumulative impact on stress and
health.56 Additionally, this study did not have the capacity to conduct interviews in
incarceration settings; if men from the baseline sample were subsequently sentenced
to long-term incarceration, they would likely be lost to follow-up. If, as this study
suggests, low levels of criminal justice involvement have the potential to influence
sexual risk-taking, then it is plausible that long-term incarcerations, which were not
the focus of this study, may have even greater effects on high-risk sexual
partnerships. Longer-term longitudinal studies which can assess effects of duration
of incarceration on HIV risk behaviors over time are warranted.

In closing, this study builds on a relatively scant area of research that explores
negative health effects associated with criminal justice involvement. Considering the
economic and health costs of the ever-growing criminal justice system, a system that
is increasingly described as problematic,53 it is an opportune time to aggressively
consider alternative and complementary approaches to current criminal justice
policy and practice. If, in fact, arrest and incarceration play a role in exacerbating
sexual risk-taking, then exploring alternatives to incarceration and standard
criminal justice sanctions may have distinct implications for improving sexual and
public health. HIV/STI prevention research among criminal justice populations is a
growing field—however, much work remains. Current models that target prisoners
with long-term incarceration are an important area of research, but these efforts will
not impact arrestees and others who spend little or no time in correctional facilities.
The development of HIV/STI prevention efforts aimed at short-term jail incarcer-
ations, reentry, and community settings will create a continuum of HIV prevention
that reflects the complexity and breadth of the US criminal justice system.57–59
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Building this HIV prevention continuum will require innovative collaborative efforts
between criminal justice and community-based entities and the HIV prevention
community.60 This approach is likely to improve the effectiveness of the criminal
justice system in its stated goals of public safety and rehabilitation by bettering the
public health of individuals and communities disproportionately impacted by
involvement in the criminal justice system.
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