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Abstract

Background—Injection drug use, infectious disease, and incarceration are inextricably linked in 

Russia. We aimed to identify factors associated with time to relapse (first opioid injection after 

release from prison) and using a non-sterile, previously used syringe at relapse in a sample of 

people who inject drugs in St. Petersburg.

Methods—We collected data on time from release to relapse among individuals with a history of 

incarceration, a subsample of a larger study among people who inject drugs. Proportional hazards 

and logistic regression were used to identify factors associated with time to relapse and injection 

with a non-sterile previously used syringe at relapse, respectively.

Results—The median time to relapse after release was 30 days. Factors that were independently 

associated with relapsing sooner were being a native of St. Petersburg compared to not being 

native (AHR: 1.64; 95% CI 1.15 – 2.33), unemployed at relapse compared to employed (AHR: 

4.49; 95% CI 2.96 – 6.82) and receiving a previous diagnosis of HBV and HCV compared to no 

previous diagnosis (AHR: 1.49; 95% CI 1.03 – 2.14). Unemployment at relapse was also 

significant in modeling injection with a non-sterile, previously used syringe at relapse compared to 

those who were employed (AOR: 6.80; 95% CI 1.96 – 23.59).

© 2014 Elsevier Ltd. All rights reserved.
*corresponding author. Address: 60 College Street, New Haven, CT 06511, Phone: (203) 764-4333, Javier.cepeda@yale.edu. 

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication., As a service to our 
customers we are providing this early version of the manuscript., The manuscript will undergo copyediting, typesetting, and review of 
the resulting proof, before it is published in its final citable form. Please note that during the production, process errors may be 
discovered which could affect the content, and all legal disclaimers, that apply to the journal pertain.

Contributors
J.C. and R.H. designed the study. J.C. analyzed the data with assistance from L.N., T.K., and R.H. A.L. and O.L. were responsible for 
overseeing recruitment of study participants and data collection. J.C. wrote the first draft of the manuscript. All authors provided 
feedback and approved the final version of the manuscript.

Conflicts of Interest
All other authors declare that they have no conflicts of interest.

NIH Public Access
Author Manuscript
Drug Alcohol Depend. Author manuscript; available in PMC 2016 February 01.

Published in final edited form as:
Drug Alcohol Depend. 2015 February 1; 0: 196–202. doi:10.1016/j.drugalcdep.2014.11.021.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Conclusions—Unemployment was an important correlate for both resuming opioid injection 

after release and using a non-sterile previously used syringe at relapse. Linkage to medical, harm 

reduction, and employment services should be developed for incarcerated Russian people who 

inject drugs prior to release.
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1. INTRODUCTION

Relapse to opioid use is a significant public health problem among people who inject drugs, 

and the problem can be heightened when returning to the community following 

incarceration. Upon release, people who use opioids have an increased risk of death 

(Binswanger et al., 2007; Christensen et al., 2000; Farrell and Marsden, 2008; Kariminia et 

al., 2007; Merrall et al., 2010) and experiencing a non-fatal overdose (Kinner et al., 2012). 

Specifically, prior studies have consistently shown a marked increased risk of death due to 

drug overdose within two to three weeks of release from incarceration in the US and the UK 

(Binswanger et al., 2007; Bird and Hutchinson, 2003; Seaman et al., 1998).

In Russia, non-violent drug users are disproportionately affected by the criminal justice 

system, as evidenced by the fact that an estimated 50% of the inmate population in St. 

Petersburg is incarcerated due to drug offenses (Csete, 2004). Furthermore, Russia has one 

of the highest incarceration rates in the world (Walmsley, 2011) fueled in great part by the 

post-Soviet epidemic of heroin injection and making it the country with the largest heroin 

consumption globally (UNODC, 2010). Previous studies have documented that over 40% of 

people who inject drugs in Russia have been previously incarcerated (Dolan et al., 2007) and 

despite an incarceration rate of over 500 per 100,000 (Walmsley, 2011), the Russian prison 

system suffers from a lack of effective linkage to care services for prisoners being released. 

This is especially evident regarding opioid substitution therapy, which remains illegal in 

Russia despite compelling international evidence that it can reduce the incidence of 

reincarceration (Larney et al., 2012), death (Dolan et al., 2005; Huang et al., 2011; Kinlock 

et al., 2009) and delay relapse (Gonzalez et al., 2004).

Russia has also experienced an epidemic of HIV that is concentrated among people who 

inject drugs. With an estimated 83,000 individuals who inject drugs in St. Petersburg 

(Heimer and White, 2010), or about 1.8% of the population, HIV prevalence exceeds 50% 

(Eritsyan et al., 2013; Niccolai et al., 2010) and more than 90% are infected with HCV 

(Heimer et al., 2014; Paintsil et al., 2009). Mandatory HIV testing occurs in Russian prisons 

and it is where many individuals first learn of their HIV infection (Niccolai et al., 2010). In 

sum, the high rates of incarceration, injection drug use, and bloodborne pathogens may 

constitute a syndemic in Russia.

Despite the high prevalence of bloodborne diseases, people who inject drugs in the Russian 

prison system, and heroin use in the general population, no studies have yet to examine the 

time to relapse to injection opioids and correlates of high risk injection practices, such as 

syringe sharing, immediately following release from prison. Syringe sharing is a risk factor 
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for bloodborne disease transmission and has been documented to be more elevated in a 

cohort of people who inject drugs who reported recent incarceration in Vancouver (Milloy et 

al., 2009; Wood et al., 2005). High frequency of syringe sharing in Russian prisons has been 

reported and was responsible for at least one HIV outbreak that occurred in a Russian prison 

(Bobrik et al., 2005), however the frequency of syringe sharing after release has not been 

determined. Additionally, this outcome could serve as a marker of high-risk injection 

behavior directly following release from prison, and then be used to better identify inmates 

who would most benefit from referral to harm reduction services prior to release.

The overall purpose of this study was to understand to what extent sociodemographic and 

pre-relapse factors have on time to resumption of injecting opioids post release and injection 

with a non-sterile previously used syringe at the time of relapse to opioid use. Additionally 

we were interested in receipt of a positive diagnosis for infectious diseases associated with 

unsafe injection. Inclusion of this was based on previous studies that reported on the 

association between awareness of serostatus and injection risk behaviors (Hagan et al., 2006; 

Metsch et al., 1998; Ompad et al., 2002; Vidal-Trecan et al., 2000). The specific aims of this 

study were to characterize and identify correlates among a sample of previously incarcerated 

people who inject drugs on two outcomes of interest: (1) elapsed time from release from 

prison to first injection and, (2) injection with a non-sterile previously used syringe at the 

moment of relapse.

2. METHODS

2.1. Recruitment of participants

Recruitment for the parent study occurred in St. Petersburg via respondent driven sampling 

(RDS), a modified form of peer referral commonly used to recruit individuals from hidden 

populations (Heckathorn, 1997, 2002). Briefly, our RDS used dual incentives through a 

structured coupon disbursement procedure where respondents receive an incentive for both 

participating and recruiting peers. Recruitment began with initial respondents, known as 

“seeds” who were known to outreach workers and given coupons to distribute to peers (of 

the same target population). Peers scheduled an appointment to determine eligibility by 

study staff. The eligibility criteria for the parent study and this analysis were the same: at 

least 21 years of age, injected drugs in the past 30 days, and ability to provide informed 

consent. However this analysis was limited to only those who reported ever being 

incarcerated. Individuals who began injecting drugs after their most recent release from 

prison were excluded in this analysis (n=5).

Trained interviewers administered a questionnaire to eligible participants to collect 

information on access and use of drug treatment and medical services, incarceration, 

alcohol, tobacco, and drug use, HIV risk practices associated with injecting drugs, sexual 

behaviors, HIV, TB, and hepatitis knowledge, overdose risk, physical and mental health, 

HIV disclosure and stigma. Data collection occurred from September 2012 to June 2013. 

Participation was voluntary and anonymous. IRB approval was granted by the Yale 

University Human Investigation Committee and ethical committee of Stellit, a non-

governmental organization in St. Petersburg that specializes in HIV services among 

marginalized populations. After completing the study, participants were reimbursed with a 
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gift worth approximately $15 consisting of personal hygiene products, mobile phone and gift 

cards, and provided HIV prevention information.

2.2. Outcomes

Our primary outcome was the elapsed number of days from the participants’ most recent 

release from incarceration to resumption of injecting opioids. We defined relapse as the first 

moment when the respondent began injecting opioids after release into the community. 

Since all participants were actively injecting drugs at the time of the interview, no 

participants were censored: all reported a time to event. Our secondary outcome, injection 

with a non-sterile previously used syringe at relapse, was dichotomized (yes/no). We piloted 

the questions that specifically related to our analysis to ensure fidelity and no loss of 

meaning after translating from English into Russian. None of the study staff reported that the 

respondents had difficulty in understanding these items and at an interim analysis after 2 

months from when data collection began, we verified that all respondents were providing 

valid, non-missing responses.

2.3. Independent variables

To avoid any issues with temporality between our independent variables and outcomes, 

variables that could only have occurred before relapse were included in this analysis. 

Therefore, we included the following sociodemographic and bio-behavioral characteristics: 

age (at relapse), sex, ethnicity, age at first drink of alcohol, education, how long they had 

been injecting drugs at the time of their most recent relapse, number of times incarcerated, 

and whether any drugs were injected during their most recent incarceration. We also created 

variables that captured receipt of a positive HIV, HCV, and HBV diagnosis prior to the 

moment of relapse. We included these variables to be markers of prior interaction with the 

medical system or drug treatment clinics where HIV, HCV and HBV testing is conducted 

routinely (personal communication with addiction psychiatrist in St. Petersburg). Receipt of 

positive disease diagnosis was ascertained by the following items: “Has a doctor/medical 

personnel ever told you that you were infected with HIV/HCV/HBV?” Among those who 

answered “Yes” to a particular disease, participants were asked when (month/year) the 

doctor/medical personnel informed them. We added the number of infectious diseases 

known at the moment of relapse in order to examine the possible effect of multiple comorbid 

conditions. Previous research has shown important differences in levels of risk by number of 

comorbid infections in similar populations (Pallas et al., 1999; Ramezani et al., 2014; Saiz 

de la Hoya et al., 2011)

2.4. Statistical Analysis

Univariate statistics were generated to describe the sample in terms of sociodemographics, 

incarceration related characteristics, and knowledge of HIV, HCV, and HBV status at 

relapse after release. We also tested for a potential interaction between previous diagnosis of 

HIV status and any viral hepatitis diagnosis (either HBV or HCV or both). Finally, we 

examined the effect of previous diagnosis of viral hepatitis serostatus only (none, either 

HBV or HCV, or both HBV and HCV).
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2.4.1 Time to first opioid injection after incarceration—We used a cross-sectional 

cohort design to assess our outcomes of interest (Hudson et al., 2005). Cox proportional 

hazards was used to model time to relapse after release. All bivariate associations significant 

at P<0.2 were entered into a multivariate model. We used a backward stepwise elimination 

to obtain the most parsimonious model with only covariates significant at p<0.05. All 

models were adjusted for potential confounders, including sex, injecting while incarcerated, 

duration of injection (at moment of relapse), and years since release. We tested for violation 

of proportional hazards by creating time-dependent covariates and including them in the 

model and testing them for significance. Kaplan-Meier curves and log-rank tests were 

generated to examine differences among those who were previously diagnosed with 0, 1, 2, 

or all 3 diseases of interest.

2.4.2 Modeling utilization of a non-sterile previously used syringe at relapse—
For our second outcome, Chi-square, Wilcoxon-Mann-Whitney-U, and t-tests were used to 

measure the association between modeling injection with a non-sterile, previously used 

syringe at relapse and the independent variables. All bivariate associations significant at the 

P< 0.2 level were entered into a multivariate logistic regression model and non-significant 

covariates were removed by backwards stepwise elimination in order to minimize the 

Akaike Information Criterion value. All statistical analyses were performed using SAS 

version 9.3.

3. RESULTS

3.1. Sociodemographics

Sociodemographic characteristics of the sample are found in Table 1. The mean age when 

participants relapsed after the most recent release from prison was approximately 30 years 

(range: 16–48). The vast majority of participants was male (86%), of Russian ethnicity 

(96%), and had obtained at least a secondary school education (89%). The participants, on 

average, began injecting drugs nearly 12 years prior to when they relapsed after their most 

recent release.

Slightly more than half had been incarcerated only once and a quarter had injected drugs 

during their most recent incarceration period. More than two-thirds of participants were 

released from prison within the last 5 years. Most participants had resumed injecting drugs 

after incarceration in the company of a friend and away from home while around 18% had 

relapsed at home by themselves. Approximately one-third of the sample was employed at 

the time they relapsed. The median time to relapse after release was 30 days, ranging from 0 

days (injected the same day as release) to 1826 days (5 years). Nearly 15% had injected with 

a non-sterile, previously used syringe at relapse after release from prison. At the time of 

relapse, 41% had been told by a clinician that they were infected with HIV and 42% had 

received a positive diagnosis for HBV and HCV before they relapsed. Approximately half of 

the participants were previously diagnosed with at least two infections prior to relapse.
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3.2. Survival analysis – time from release to relapse

Results from the Cox proportional hazards regression are found in Table 2. In the unadjusted 

analyses, a moderate protective effect was found among those who had at least a high school 

education compared to those who did not finish high school (HR: 0.59; 95% CI: 0.40, 0.85). 

A strong independent risk factor for relapse was not being employed at the moment of 

relapse (HR: 4.84; 95% CI: 3.25, 7.20). We did not find a significant interaction with time to 

relapse between having been diagnosed with HIV and having been diagnosed with HBV or 

HCV. However, compared to those who were not previously diagnosed with viral hepatitis 

infection, there was a significantly increased hazard of relapsing among those who were 

previously diagnosed with both infections (HBV and HCV) (HR: 2.16; 95% CI: 1.57, 2.99). 

Figure 1 displays the Kaplan-Meier curves for those who were previously diagnosed with 

both HBV and HCV, previously diagnosed with either HBV or HCV, or never diagnosed 

with these diseases at relapse (log-rank test: p-value <0.0001). The median time to relapse 

for those who were previously diagnosed for both HBV and HCV was 5 days, while those 

had been previously diagnosed with either HBV or HCV infection had a median time to 

relapse of 30 days and those who were never diagnosed with HBV or HCV had a median 

time to relapse of 61 days. After adjusting for potential confounders, several correlates 

remained significant in the multivariate model. Notably, those who were not employed were 

at a significantly increased risk of relapsing (AHR: 4.49; 95% CI: 2.96, 6.82) compared to 

those who were employed. We conducted sensitivity analyses by limiting the sample to 

those released within the past 2, 3, and 5 years. We found similar magnitudes of effect and 

direction for the covariates that remained significant in the proportional hazards. However, 

some covariates became less significant as power was reduced (data not shown).

3.3. Correlates of non-sterile, previously used syringe at relapse

Results from the unadjusted and adjusted logistic regression analyses modeling injection 

with a non-sterile previously used syringe at relapse are found in Table 3. Similar to our 

findings from the proportional hazards modeling, in the unadjusted logistic regression we 

found that those who were not employed at relapse were at a significantly greater odds of 

using a nonsterile previously used syringe at relapse (OR: 8.23 95% CI: 2.46, 27.57). 

Additionally, those who had ever received a positive HBV and HCV diagnosis before 

relapse were also significantly more likely to use a non-sterile previously used syringe 

compared to those who had never received a diagnosis for viral hepatitis (OR: 4.33 95% CI: 

1.58, 11.84). Furthermore, for every year increase in age from when the participant had their 

first alcoholic drink, there was 28% decreased odds in injecting with a non-sterile previously 

used syringe at relapse. In our multivariate model, we found a protective effect for older age 

at first alcoholic drink (AOR 0.76; 95% CI: 0.64, 0.90)), after adjusting for potential 

confounders. Not being employed at relapse (AOR 6.80; 95% CI: 1.96, 23.59) remained a 

strong risk factor in the multivariate model. Sensitivity analyses also showed a similar 

magnitude of effect for unemployment status when we limited the sample to those who were 

released more recently (data not shown).

Cepeda et al. Page 6

Drug Alcohol Depend. Author manuscript; available in PMC 2016 February 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



4. DISCUSSION

Understanding the risk profile of individuals who are more likely to engage in these high-

risk behaviors after release from prison is important in order to improve the referral process 

of linking them to drug treatment, HIV care, and harm reduction services. By identifying 

such factors associated with earlier relapse and high-risk behaviors, we can better design and 

tailor interventions to former inmates with a history of injection drug use in resource-limited 

settings. Since health care in Russia’s criminal justice system is severely underfunded 

(Parfitt, 2010), implementing cost-effective interventions to delay resumption of drug abuse 

as a means to reduce recidivism and further spread of infectious diseases within the 

population of people who inject drugs who enter and are released from the prison system 

should be highly prioritized.

A strong and consistent finding was the large magnitude of effect between employment 

status and relapsing sooner to opioid injection and using a non-sterile previously used 

syringe at relapse. This may suggest that employment provides some stability after release. 

Linking inmates to assistance with employment prior to or at release could be a critical 

component in reducing the likelihood of relapse, criminal behavior, and re-incarceration. 

Indeed, previous studies, including one intervention, have demonstrated that employment 

reduced the likelihood of relapse to heroin (Hser et al., 2013; Shah et al., 2006; Stenbacka et 

al., 2007; Strathdee et al., 2010). Moreover, difficulties in obtaining employment have been 

associated with more substance abuse problems (Henkel, 2011). It is possible that 

individuals with the most severe substance abuse problems are at the highest risk of relapse, 

which would create challenges in securing employment after their release. Russian officials 

have recognized the discrimination and difficulties faced with obtaining employment for ex-

convicts and have begun undertaking reforms as a means to reduce recidivism (Salnik, 

2013).

While incarceration is often a setting where inmates can learn of their disease status, 

previous studies in the US, Canada, and Scandinavia suggest that risky injection behaviors 

may not change after a positive diagnosis for viral hepatitis (Hagan et al., 2006; 

Kwiatkowski et al., 2002; Norden et al., 2009; Ompad et al., 2002) or increase after 

becoming aware of one’s disease status (Vidal-Trecan et al., 2000). The findings on 

injection behaviors following HIV diagnosis are less clear, with conflicting reports of no 

change or risk reductions (Brogly et al., 2002) and persistence of injection-related risk 

behaviors after receipt of a positive HIV diagnosis (Metsch et al., 1998). In this study we 

found a significant association between being previously diagnosed with both HBV and 

HCV and an increased hazard of relapse compared to those who had never received a 

diagnosis of viral hepatitis. Despite HBV and HCV being different diseases, we created a 3-

level variable for 0, 1, and 2 viral hepatitis diagnoses due to the confusion that often arises 

between a positive HBV or HCV diagnosis alone (Best et al., 1999; Kuo et al., 2004). Given 

this confusion between the two diseases, we found that there was not a significant difference 

in time to relapse after receiving a positive diagnosis for either disease compared to those 

who had not received a positive diagnosis. However, our results do suggest that those who 

had received a positive diagnosis for HBV and HCV were more likely to relapse sooner, 

irrespective of previous diagnosis of HIV infection, than those who had never received a 
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positive diagnosis for either HBV or HCV. In other words, receiving a positive diagnosis 

might be more than not protective; it might be associated with negative health behaviors. 

Although we do not know the mechanism by which previous diagnoses might increase the 

risk of relapsing sooner after release from prison in our study population, the public health 

implications of these findings could eventually be used to strengthen linkage to services that 

can slow relapse to injection and promote safer injection among recently released prisoners. 

Further, those who had been previously diagnosed with HCV and HBV infections prior to 

release could be prioritized and referred to harm reduction and medical services before 

discharge as a means to reduce the likelihood of an earlier relapse.

Finally, we found that a later onset of alcohol use was associated with a decreased odds in 

syringe sharing at relapse. While this relationship may be distal, it could be an important 

marker to consider for referral to harm reduction services since it has been shown that earlier 

onset of alcohol use is associated with more severe substance use and dependence disorders 

(Dawson et al., 2008; McGue et al., 2001; von Diemen et al., 2008).

4.1. Limitations

Given the challenges of conducting longitudinal studies among people who inject drugs, in 

Russia, we were limited to cross-sectional data. As a result, we included only those variables 

that we knew explicitly occurred before relapse. It is possible that some other risk factors 

not measured and accounted for in this analysis could influence the associations we found. 

Additionally, we cannot say anything about causality between previous disease diagnosis 

and relapse because we do not know whether those who relapsed sooner did so because they 

had been previously diagnosed and thus relapsed as a means to cope with the trauma of 

being infected or whether they relapsed because they had more severe addiction and were 

more likely to contract diseases due to their riskier behaviors.

Recall is also a concern given that some participants were asked about events that occurred 

in the distant past. However retrospective studies that involve describing the salient events 

related to incarceration have been used previously (Buavirat et al., 2003; van Haastrecht et 

al., 1998) and a high consistency of responses related to self-reported drug use has been 

documented (Darke, 1998; Shillington et al., 1995). Further, we asked numerous questions 

related to the context of the relapse episode, which may have helped with recall (Means et 

al., 1991).

Thus far, we have been unable to follow a sample of prisoners being released prospectively 

to determine the timing of and influences prior to relapse. Given what is known about the 

risk of overdose death shortly after release, if there is a high rate of death due to overdose 

after release from prison, these relapse events would not be captured in our study and would 

overestimate the time to relapse. Also, since this study only included people who were 

actively injecting drugs, it is possible that some individuals were released from prison and 

never relapsed. However, there is little reason to believe that incarceration provides long-

term effective rehabilitation. We expect the number of people to never resume injecting 

drugs once released into the community to be low due to the lack of effective drug treatment 

options. According to providers of drug treatment in Russia, 95% of patients fail their 

treatment regimen in a clinical setting (Torban et al., 2011).
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Lastly, there is a potential for selection bias given that RDS was used to recruit participants 

and consequently the potential direction of this bias is unclear. While it has been suggested 

that RDS could produce population-based estimates for a hidden population, the 

mathematical theory and assumptions supporting the RDS estimates as reliable estimators of 

the underlying population have been questioned (Gile and Handcock, 2010; Goel and 

Salganik, 2010; Heimer, 2005).

4.2 Conclusion

Since a high proportion of people who inject drugs infected with bloodborne pathogens 

circulate through the Russian criminal justice system, incarcerated settings should be viewed 

as opportunities for public health interventions as a way to test and treat individuals and link 

them to care before they are released to the community. Our results suggest that many 

people who inject drugs who have ever received a positive diagnosis for both HCV and 

HBV resume injecting opioids sooner after release compared to those who have not received 

a positive disease diagnosis. Additionally, the strong associations between employment 

status and relapsing sooner after release and using a non-sterile previously used syringe at 

the moment of relapse warrant further exploration. Interventions in the form of 

strengthening linkage to harm reduction and social services upon discharge from a criminal 

justice setting in Russia should be enacted. Such collaborations have been achieved between 

the AIDS Foundation East-West and the Russian Penitentiary Service in the form of 

delivering discharge planning and case management services (AIDS Foundation East-West, 

2013). Community based programs should strive to financially stabilize people who inject 

drugs upon release and more structural interventions are needed to reduce the barriers in 

obtaining employment for recently released people who inject drugs.
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Highlights

• Russia has high rates of injection drug use, infectious disease, and incarceration

• We modeled time to opioid relapse and unsterile syringe use after release from 

prison

• Unemployment, previous diagnosis of HCV and HBV were associated with 

relapsing sooner

• Being unemployed was also associated with unsterile syringe use at relapse

• Linkage from prison to health care and social services must be strengthened in 

Russia

Cepeda et al. Page 13

Drug Alcohol Depend. Author manuscript; available in PMC 2016 February 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 1. 
Time-to-relapse to first opioid injection after release from incarceration stratified by receipt 

of positive diagnosis of viral hepatitis
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Table 1

Characteristics of Study Participants (N=269)

Characteristic N (SD) or (%)

SOCIODEMOGRAPHICS AND INCARCERATION INFO

Age at relapse (mean, sd) 30.0 (5.1)

Sex
  Men
  Women

231 (85.9)
38 (14.1)

Race/Ethnicity
  Russian
  Other

257 (95.5)
12 (4.4)

St. Petersburg native
  Yes
  No

229 (85.1)
40 (14.9)

Highest education level attained
  Less than secondary education
  Secondary education or higher

32 (11.9)
237 (88.1)

Age of first drink of alcohol (mean, sd) 14.0 (2.5)

Duration of injection drug use at relapse (mean, sd, median) 11.8 (5.1)

# of times incarcerated
  1
  >1

149 (56.0)
117 (44.0)

Years since release (mean, sd, median) 4.6, 3.3, 4.0

Inject drugs last time in prison
  No
  Yes

201 (74.7)
68 (25.3)

Location and company at relapse
  Home alone
  Home with friends
  Not at home with friends
  Other

48 (17.9)
40 (14.9)
172 (64. 2)
8 (3.0)

Employed at relapse
  No
  Yes

168 (63.9)
95 (36.1)

Elapsed days from release to relapse median, range 30 (0–1826)

Sterile syringe used at relapse
  No
  Yes

38 (13.9)
225 (85.6)

KNOWLEDGE OF SEROSTATUS (awareness prior to relapse)

HIV positive 107 (40.7)

Number of diseases known
  0
  1
  2
  3

51 (19.0)
79 (29.4)
77 (28.6)
62 (23.1)

Viral hepatitis serostatus
  Negative for both HBV and HCV
  Positive for either HBV or HCV
  Positive for HBV and HCV

64 (24.2)
88 (33.3)
112 (42.4)
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Table 2

Unadjusted and Adjusted Hazard Ratios- Time to Relapse

Characteristic Unadjusted HR (95% CI) Adjusted HR (95% CI)

SOCIODEMOGRAPHICS AND INCARCERATION INFO

Age at relapse 0.98 (0.96, 1.01)

Sex
  Men
  Women

1.24 (0.88, 1.77)
1.00

1.02 (0.71, 1.47)
1.00

Native of St. Petersburg
  Yes
  No

1.39 (0.99, 1.95)
1.00

1.64 (1.15, 2.33)**

1.00

Race/Ethnicity
  Non-Russian
  Russian

0.78 (0.68, 1.04)
1.00

Highest education level attained
  Secondary school or higher
  Less than secondary school

0.59 (0.40, 0.85)***

1.00

Age of first alcohol drink 0.91 (0.86, 0.96)**

Duration of injection drug use at relapse 1.00 (0.98, 1.03) 0.99 (0.96, 1.02)

# of times incarcerated
  >1
  1

1.35 (1.05, 1.72)*

1.00

Years since release 0.91 (0.88, 0.95)*** 0.93 (0.89, 0.97)**

Inject drugs last time in prison
  Yes
  No

1.59 (1.20, 2.10)***

1.00
1.89 (1.41, 2.54)***

1.00

Location and company
  Not at home with friends
  Other
  Home with friends
  Home alone

0.87 (0.63, 1.19)
1.09 (0.52, 2.31)
1.14 (0.74, 1.73)
1.00

Employed at relapse
  No
  Yes

4.84 (3.25, 7.20)***

1.00
4.49 (2.96, 6.82)***

1.00

KNOWLEDGE OF SEROSTATUS (prior to relapse)

  HIV positive 1.25 (0.98, 1.60)

  Diseases known 1.32 (1.16, 1.49)***

  Both HBV and HCV
  Either HBV or HCV
  None

2.16 (1.57, 2.99)***

1.15 (0.83, 1.59)
1.00

1.49 (1.03, 2.14)*

1.02 (0.72, 1.46)
1.00

*
p<0.05

**
p<0.01

***
p<0.001
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Table 3

Unadjusted and Adjusted Odds Ratios- Utilization of non-sterile previously used syringe at relapse

Characteristic Unadjusted OR (95%
CI)

Adjusted OR (95% CI)

SOCIODEMOGRAPHICS AND INCARCERATION INFO

Age, years total 0.95 (0.89, 1.02)

Sex
  Men
  Women

1.17 (0.45, 3.06)
1.00

1.33 (0.47, 3.77)
1.00

Race/Ethnicity
  Non-Russian
  Russian

0.76 (0.27, 2.16)
1.00

Native of St. Petersburg
  Yes
  No

0.71 (0.29, 1.75)
1.00

Highest education level attained
  Secondary school or higher
  Less than secondary school

0.43 (0.18, 1.04)
1.00

Age of first alcohol drink 0.72 (0.61, 0.84)*** 0.76 (0.64, 0.90)**

Duration of injection drug use at relapse 0.99 (0.92, 1.06) 0.98 (0.90, 1.06)

# of times incarcerated
  >1
  1

1.01 (0.50, 2.03)
1.00

Years since release 1.00 (0.90, 1.10) 1.03 (0.91, 1.17)

Inject drugs last time in prison
  Yes
  No

1.46 (0.69, 3.09)
1.00

1.06 (0.47, 2.40)
1.00

Company and location at relapse
  Not at home with friends
  Other
  Home with friends
  Home alone

5.14 (1.18, 22.31)*

3.14 (0.25, 39.43)
1.19 (0.16, 8.86)
1.00

Employed at relapse
  No
  Yes

8.23 (2.46, 27.57)***

1.00
6.80 (1.96, 23.59)**

1.00

KNOWLEDGE OF SEROSTATUS (prior to relapse)

HIV positive 1.58 (0.79, 3.15)

Diseases known 2.06 (1.41, 3.01)**

Both HBV and HCV
  Either HBV or HCV
  None

4.33 (1.58, 11.84)**

0.41 (0.09, 1.77)
1.00

*
p<0.05

**
p<0.01

***
p<0.001
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