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1  | INTRODUCTION

Hepatitis C virus (HCV) is a significant global health burden with 64-
103 million people chronically infected worldwide.1-4 In many coun-
tries, the majority of new HCV infections occur among people who 
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Summary
Hepatitis C virus (HCV) transmission is high in prisons. This study investigated trends 
in HCV incidence and associated factors among a cohort of prisoners with a history of 
injecting drug use in New South Wales, Australia. Data were available from the 
Hepatitis C Incidence and Transmission Study—prisons (HITS-p) from 2005 to 2014. 
Temporal trends in HCV incidence were evaluated. Factors associated with time to 
HCV seroconversion among people with ongoing injecting was assessed using Cox 
proportional hazards. Among 320 antibody-negative participants with a history of 
injecting drug use (mean age 26; 72% male), 62% (n=197) reported injecting drug use 
during follow-up. Overall, 93 infections were observed. HCV incidence was 11.4/100 
person-years in the overall population and 6.3/100 person-years among the continu-
ally imprisoned population. A stable trend in HCV incidence was observed. Among the 
overall population with ongoing injecting during follow-up, ≥weekly injecting drug use 
frequency was independently associated with time to HCV seroconversion. Among 
continuously imprisoned injectors with ongoing injecting during follow-up, needle/
syringe sharing was independently associated with time to HCV seroconversion. This 
study demonstrates that prison is a high-risk environment for acquisition of HCV 
infection. Needle and syringe sharing was associated with HCV infection among con-
tinually imprisoned participants, irrespective of frequency of injecting or the type of 
drug injected. These findings highlight the need for the evaluation of improved HCV 
prevention strategies in prison, including needle/syringe programmes and HCV 
treatment.
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inject drugs (PWID).5,6 There are close ties between injecting drug use 
and incarceration as a result of imprisonment for drug-related crimes.7 
Hence, HCV infection is common among the prison population with an 
estimated 2.2 million detainees being anti-HCV positive worldwide.8,9 
The most effective strategies to prevent HCV transmission in the 
community setting, including needle-syringe programmes (NSP) and 
opioid substitution therapies (OST), are commonly unavailable in the 
prisons.10 In the emerging era of simple, highly effective direct-acting 
antiviral (DAA) therapy, there has also been considerable interest in 
the use of HCV treatment as prevention strategies to reduce the inci-
dence of new infections, including in the prison setting.11-14 However, 
better understanding of the incidence of HCV infection in correctional 
centres as well as empirical evidence of efficacy are needed to recom-
mend each of these programmes for use in the prison setting.

Recent reviews and meta-analyses of HCV prevalence and inci-
dence in the prison setting have provided an estimated incidence of 
HCV in the global prison population of 1.4 cases per 100 person-years, 
with a higher incidence of 15.1 cases per 100 person-years among 
those with a history of injection drug use.8,9 However, the epidemi-
ological studies conducted to date have been limited by retrospec-
tive designs, short follow-up periods, small sample sizes and limited 
to single institutions.9,15-20 Given that injecting drug use continues in 
the prison setting,21-24 a better understanding of the incidence and 
detailed risk behaviours associated with HCV infection in prisons is 
crucial for development of improved prevention strategies.

This study investigated HCV incidence and injecting risk be-
haviours in the Hepatitis C Incidence and Transmission study—prisons 
(HITS-p) cohort between 2005 and 2014. The aim was to determine 
the temporal trends in HCV incidence and associated factors among a 
cohort of participants followed prospectively between 2005 and 2014 
in prisons in New South Wales (NSW), Australia, including detailed 
analysis of a subcohort of continuously incarcerated participants to 
reliably attribute events occurring within the prison setting.

2  | METHODS

2.1 | Study design and population

HITS-p was a prospective cohort of prisoners enrolled between 2005 
and 2014 in NSW, Australia. Adult male and female inmates were re-
cruited in 23 correctional centres and followed across 30 of 35 cen-
tres as described previously.16

Participants were enrolled into the HITS-p cohort if they: were 
currently incarcerated in a NSW prison; had reported a lifetime history 
of injecting drug use (IDU; enrolled 2005-2009) or a lifetime history 
of any risk factors for bloodborne virus transmission (IDU, tattooing, 
piercing, blood fights; enrolled 2012-2014); and had negative anti-
HCV status documented prior to recruitment.

Of the participants enrolled in HITS-p, the current analysis included 
participants who were: HCV RNA-negative and antibody-negative at 
enrolment, were 18 years or older, provided written informed consent 
and completed at least one prospective follow-up visit after enrol-
ment while in prison (having either been continuously incarcerated or 

upon re-imprisonment after a period of release to freedom). Due to 
a change in study inclusion criteria in 2009 to include those without 
a specific history of IDU, participants were included in this analysis 
only if they had reported a lifetime history of IDU. Participants were 
excluded from this analysis if they were: anti-HCV or HCV RNA posi-
tive at enrolment, released to freedom before follow-up or withdrew 
before follow-up.

2.2 | ETHICAL APPROVAL

The study was approved by the Human Research Ethics Committees 
of Corrective Services New South Wales (no. 05/0884) and of Justice 
Health (no. GEN 31/05).

2.3 | Study assessments

At enrolment (baseline), participants were interviewed using a pre-
viously validated schedule16 to record demographic characteristics, 
injecting behaviour, history of physical assaults or injuries, tattoo-
ing and body piercing—before and during the current imprisonment. 
Participants completed structured follow-up interviews at 6- to 
12-month intervals thereafter while in prison, to ascertain risk factors 
for HCV transmission, as well as receipt of OST and use of bleach [or 
the quaternary amine disinfectant, Fincol (Jasol, North Ryde, NSW, 
Australia)] to cleanse injecting equipment. Follow-up interviews and 
blood collection were performed by a research nurse, whose employ-
ment was independent of the custodial authority. The interview ques-
tions avoided disclosure of specific details of individual injecting or 
risk behaviour events (as such events may constitute criminal behav-
iour necessitating reporting to authorities).

Participation was voluntary, and all participants provided written 
informed consent. Participants received payment (AUD $10) following 
each visit through the approved prison inmate banking system to com-
pensate for their time and effort in completing research interviews and 
providing blood samples.

2.4 | Hepatitis C virus serological and 
virological testing

A venous blood sample was collected at each interview to screen for 
HCV antibodies and RNA, as described previously.16 HCV test results 
were reported back to participants by the research nurse in associa-
tion with post-test counselling. Referral to hepatitis clinical services 
was offered to incident cases, where antiviral treatment for HCV was 
offered if appropriate.

2.5 | Outcome

The primary study outcome was HCV seroconversion (defined by 
an HCV-antibody-negative test at enrolment followed by an HCV-
antibody-positive test). The estimated date of HCV seroconversion 
was calculated as the mid-point between the first positive HCV anti-
body test and the previous negative HCV antibody test.
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2.6 | Statistical analyses

The first aim was to evaluate trends in HCV incidence over the study 
period. Three time periods were chosen (2006-2008, 2009-2010 and 
2011-2013) to reflect study recruitment periods and to ensure suf-
ficient follow-up time within each time period. HCV incidence den-
sity and confidence intervals were calculated using the person-years 
method among: (i) the overall study population; and (ii) among those 
who were continuously imprisoned during the follow-up period (so 
that follow-up and incident HCV infections could be reliably attrib-
uted to time spent in prison). Further analyses evaluated HCV inci-
dence density among people with ongoing injecting during follow-up. 
Trends in HCV incidence density were assessed by calendar period 
(2006-2008, 2009-2010 and 2011-2013). Individual follow-up times 
were truncated at 5 years to minimize the effect of depletion of the 
susceptible population.

The second aim was to evaluate factors associated with time to HCV 
seroconversion among those with ongoing injecting drug use during 
follow-up (since the previous visit). The primary independent predictors 
included frequency of injecting (none, <weekly, ≥weekly) and needle/
syringe sharing (yes, no). Cox proportional hazards analysis was used 
to identify covariates associated with time to HCV seroconversion. 
Separate analyses were performed among the overall study population 
(participants continually in prison and those who were released and re-
incarcerated) and the continuously imprisoned population, allowing for 
time-dependent variation in injecting behaviours during follow-up.

Hypothesized covariates associated with time to HCV infection 
included: age (per 10 years older); sex (male vs female); education (de-
fined as >10 years schooling; yes vs no); current OST, recent metham-
phetamine injecting, recent cocaine injecting, recent heroin injecting, 
recent buprenorphine/methadone injecting, recent injecting of other 
opioids and bleach cleansing of injecting equipment (always vs less 
than always). Methamphetamine injecting included both methamphet-
amine and amphetamine injection. For all injecting drug use variables, 
recent was defined as since last visit. All exposures were measured at 
baseline and repeatedly during follow-up and were treated as time-
dependent variables in all models, except sex and education. Due to 
the collinearity of current OST and injecting methadone/buprenor-
phine, only current OST was included in the final adjusted models.

All statistically significant differences were assessed at P<.05; P 
values are two-sided. All analyses were performed using the statistical 
package Stata v13.1 (College Station, TX, USA).

3  | RESULTS

3.1 | Participant characteristics

In total, 590 participants were enrolled in HITS-p (Figure 1). Of the 
590 participants, 19% (n=114) were anti-HCV or HCV RNA positive at 
baseline. Of those participants who were anti-HCV negative at base-
line (n=476), 137 participants had only one interview at enrolment. 
The remaining 320 participants were eligible for analyses evaluating 
trends in HCV incidence. Compared to those with no follow-up in-
terviews, those with >1 follow-up visit and included in the analysis 
were more likely to be male, to have ever injected heroin and to have 
injected drugs since entering prison (Table S1).

The baseline characteristics for participants included in this anal-
ysis are presented in Table 1. The majority of participants (72%) were 
male with a median age of 26 years. One hundred and four partic-
ipants (33%) reported IDU since entering prison, among whom 81 
participants (78%) reported sharing of needles and syringes (Table 1).

Of the 320 participants included in the overall population, 211 
participants were included in the continuously imprisoned analysis. 
Compared to those who were not continuously imprisoned, those who 
were continuously imprisoned were less likely to have ever injected 
methamphetamines (Table S2).

3.2 | Trends in HCV incidence density

Among the 320 at-risk participants in the overall population, 93 HCV 
seroconversions were observed between 2005 and 2014. HCV in-
cidence was 11.4/100 person-years [95% confidence interval (95% 
CI): 9.3-14.0] over a total follow-up time of 815 person-years. The 
median (quartile, Q1-Q3) number of study visits per participant was 
3 (2-5) and median follow-up was 2.3 years (1.0-4.1 years). Among 
participants who reported injecting during follow-up (n=197), HCV 
incidence was 17.1/100 person-years (95% CI: 13.6-21.5) over a total 
follow-up time of 433 person-years.

F IGURE  1 Participant disposition 
[Correction added on 02 June 2017, 
after first online publication: Figure 1 has 
been revised and is now corrected in this 
version.]
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Among participants who were continuously imprisoned (n=211), 
32 HCV seroconversions were observed between 2005 and 2014. 
HCV incidence was 6.3/100 person-years (95% CI: 4.5-8.9) in the 

continuously imprisoned population over a total follow-up time of 507 
person-years. The median number of study visits per participant was 
3 (2-5) and median follow-up was 2.0 years (0.9-4.0 years). Among 
participants who reported injecting during follow-up (n=99), HCV in-
cidence was 10.0/100 person-years (95% CI: 6.6-15.1) over a total 
follow-up time of 221 person-years.

Between 2006 and 2013, HCV incidence in the overall population 
remained constant (Figure 2A). HCV incidence was 12.1/100 person-
years (95% CI: 8.9-16.4) in 2006-2008, 9.7/100 person-years (95% 
CI: 6.8-13.9) in 2009-2010 and 13.1/100 person-years (95% CI: 8.6-
20.0) in 2011-2013.

Between 2006 and 2013, HCV incidence among those contin-
uously in prison also remained constant, but was lower than in the 
overall population (Figure 2B). HCV incidence was 6.7/100 person-
years (95% CI: 3.9-11.3) in 2006-2008, 4.6/100 person-years (95% CI: 
2.4-8.8) in 2009-2010 and 8.9/100 person-years (95% CI: 4.6-17.2) in 
2011-2013.

3.3 | Factors associated with HCV seroconversion in 
those with ongoing injecting drug use

Factors associated with time to HCV seroconversion were assessed 
among those with ongoing injecting drug use during follow-up. In 
unadjusted Cox proportional analysis, current OST, heroin injecting, 
injecting ≥weekly and needle/syringe sharing were associated with 
time to HCV infection (Table 2 and Table S3). Using bleach to clean 
the injecting device was not associated with reduced time to HCV 
infection (Table 2). In Kaplan-Meier analyses, those injecting ≥weekly 
had a shorter time to HCV seroconversion compared to those inject-
ing <weekly (Figure 3).

In adjusted Cox proportional hazard analyses, ≥weekly in-
jecting drug use frequency was independently associated 
with time to HCV seroconversion, after adjusting for all other 

F IGURE  2  Incidence density of HCV infection among participants in the HITS-p cohort by year of study enrolment in: A, the overall 
population and B, those participants continually in prison during follow-up

TABLE  1 Characteristics of anti-HCV and HCV RNA-negative 
individuals enrolled in the HITS-p cohort between 2005 and 2014 
with at least two study visits (n=320)

Characteristic, n (%) Overall, n (%) (n=320)

Age, y; median (Q1-Q3)a 26 (22-32)

Female sex 91 (28)

Aboriginal identity 79 (25)

>10 y of schooling 76 (24)

Years since initiating IDUa, median (Q1-Q3) 7 (4-12)

Injecting drug use evera 320 (100)

 Heroin 206 (64)

 Cocaine 143 (45)

 Methamphetamine 268 (84)

Any sharing of injection equipment evera 208 (65)

Recent injecting drug useb 104 (33)

 Heroin 58 (18)

 Cocaine 13 (4)

 Methamphetamine 44 (14)

Recent IDU frequencyb

 Never 215 (67)

 <Weekly 65 (20)

 ≥Weekly 35 (11)

Any recent sharing of needle and syringeb 81 (25)

Current opioid substitution treatmenta 49 (15)

Max. sentence length; months; median (Q1-Q3) 18 (10-60)

IDU, Injecting drug use.
aAt baseline.
bSince entering prison.
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covariates, including current OST and needle/syringe sharing 
(Table 2).

3.4 | Factors associated with HCV seroconversion 
in those with ongoing injecting drug use and 
continuously in prison

Factors associated with time to HCV seroconversion were assessed 
among those with ongoing injecting drug use during follow-up for the 
population continuously in prison (Table 3 and Table S4). In unad-
justed Cox proportional analysis, recent buprenorphine/methadone 
injecting, injecting ≥weekly and needle/syringe sharing were asso-
ciated with time to HCV infection (Table 3). Using bleach to clean 
the injecting device was not associated with reduced time to HCV 
infection (Table 3). In Kaplan-Meier analyses, those with ≥weekly 
injecting drug use frequency (Figure 3) had a similar time to HCV 
seroconversion compared to those injecting <weekly, while those 
who reported syringe sharing had a significantly shorter time to HCV 
seroconversion.

In adjusted Cox proportional hazard analyses, needle/syringe shar-
ing was independently associated with time to HCV seroconversion, 
after adjusting for all other covariates, including current OST and 
≥weekly injecting drug use frequency (Table 3).

4  | DISCUSSION

This study investigated the incidence of HCV infection among a cohort 
of PWID in the NSW prison setting between 2005 and 2014. Ongoing 
incident HCV infection was observed over the study period in both 

the overall population, including those who had time spent outside 
of prison, and the continually imprisoned population. However, the 
incidence of infection in the continually imprisoned population was 
somewhat lower than that of the overall population.

The incidence of HCV infection reported among the overall 
population was 11.4/100 person-years, while the incidence was 
lower among those who were continually imprisoned at 6.3/100 
person-year. Both results are lower, but within the confidence in-
tervals of the previous report of the incidence of HCV infection in 
the HITS-p cohort.16,25 The incidence is also within the confidence 
intervals of the estimate 7.9/100 person-years (4.9-12.7) reported 
in a community-based cohort of PWID at risk of HCV (HITS-c), 
which ran between 2008 and 2011 in Sydney, NSW.26 The inci-
dence among the continually imprisoned population reported here 
is similar to other studies of HCV incidence in prison PWID popula-
tions.9,17,18,20,27,28 The higher incidence observed among the overall 
population may be explained by a higher incidence in the period 
immediately following release from prison. This period has been 
demonstrated to be one of particularly high risk among PWID.9,29,30 
Alternatively, this could be explained by different risk behaviours 
between those with and without continuous imprisonment (e.g 
those without continuous imprisonment were more likely to have 
ever injected methamphetamine). The trend in the incidence of 
HCV infection over the study period was stable. Given the paucity 
of observational cohorts evaluating HCV incidence among PWID in 
the prison setting, in particular studies comparing those continu-
ously imprisoned to those released and reimprisoned, these data 
are novel. The substantial incidence further highlights the need for 
improved prevention strategies to reduce the incidence of HCV in-
fection in the Australian prison setting.

Variable HR 95% CI P AHR 95% CI P

Age (10 y increments) 0.66 0.43-1.03 .066 0.68 0.43-1.09 .110

Female sex 1.33 0.82-2.16 .246 1.43 0.86-2.40 .171

≤10 y of schooling 1.10 0.54-2.22 .794 1.07 0.52-2.22 .848

Current OSTb 1.85 1.13-3.01 .014 1.27 0.74-2.20 .386

Methamphetamine 
injectinga

0.86 0.52-1.42 .548 0.90 0.51-1.57 .701

Cocaine injectinga 1.25 0.73-2.13 .410 0.92 0.52-1.62 .768

Heroin injectinga 2.29 1.43-3.67 .001 1.70 0.98-2.94 .059

Buprenorphine/
methadone injectinga

1.22 0.69-2.17 .494 Not included

Other opiate injectinga 1.13 0.61-2.07 .702 0.71 0.37-1.37 .309

Frequency of injectinga 
(≥weekly vs <weekly)

3.08 1.67-5.72 <.001 2.79 1.46-5.36 .002

Syringe sharinga 1.35 0.85-2.13 .200 1.23 0.74-2.20 .419

Bleach to clean injecting 
devicea,c (always vs 
<always)a,c

0.83 0.43-1.61 .586 Not included

aSince last visit.
bAt time of interview.
cAmong those who reported sharing injecting equipment.

TABLE  2 Unadjusted and adjusted Cox 
proportional hazard analyses of factors 
associated with time to HCV 
seroconversion among all participants who 
reported injecting since the previous visit 
in the HITS-p cohort between 2005 and 
2014 who were included in this study 
(n=197)
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Among people with ongoing injecting drug use during follow-up 
in the overall population, ≥weekly injecting drug use frequency was 
independently associated with time to HCV seroconversion. When re-
stricted to the continually imprisoned population, only needle/syringe 
sharing was independently associated with time to HCV seroconver-
sion. These data suggest that among injectors who are continuously 
imprisoned, any needle and syringe sharing (irrespective of a lower 
frequency of injecting) is associated with a high risk of HCV acquisi-
tion. This likely reflects high rates of sharing in the prison setting due 
to the scarcity of sterile injecting equipment in Australian prisons, re-
sulting in each individual injecting event carrying a higher risk of HCV 
infection.31,32 The data suggests that this scarcity of sterile injecting 
equipment is compounded by the fact that many people in the prison 
inject methadone/buprenorphine (either prescribed or nonprescribed) 
necessitating high rates of sharing among this population. This finding 
that HCV transmission is associated with sharing of needles/syringes 
in the prison setting is consistent with findings from other studies 
in prison populations.23,33 A previous analysis of data from HITS-p 
estimated the per-event probability of transmission associated with 
injecting drug use and sharing as 0.57% (CI: 0.32%-1.05%) and a 

sensitivity analysis varying the presumed prevalence of the virus in in-
jecting equipment revealed the transmission risk to range up to 6%.34

It is of note that in adjusted analyses, current OST was not asso-
ciated with reduced time to HCV seroconversion in either the overall 
population or the continuously imprisoned population. These findings 
contrast with data from a cohort of PWID in the community in NSW 
(HITS-c), which demonstrated a lower HCV incidence among people 
receiving OST.26 Data from other international studies has demon-
strated that provision of OST to PWID in the community can reduce 
HCV transmission.26,35-38 That being said, previous prison-based stud-
ies have demonstrated that the initiation of OST in prison can result 
in a reduction in injecting drug use and needle and syringe sharing, 
provided that OST dosing is both timely and adequate.10,39,40 These 
contrasting results may be explained, at least in part, by OST serving 
as a surrogate marker for high-risk behaviours such as injecting drug 
use and syringe sharing in prison as previous studies have shown that 
those who reported being on OST therapy were more likely to exhibit 
high-risk behaviours.41,42 A recent modelling study of scale up of OST 
and NSP in Scottish prisons demonstrated that the greatest reduction 
in HCV incidence was achieved through a combination of both high 

F IGURE  3 Kaplan-Meier graphs of time to HCV seroconversion among injectors in the overall study population (panels A and B) stratified 
by syringe sharing (A) and injecting frequency (B); and among injectors in the continuously imprisoned population (panels C and D) stratified by 
syringe sharing (C) and injecting frequency (D)
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coverage of OST and NSP.43 These results suggest the need for scale 
up of OST beyond the 15% demonstrated in this study and the imple-
mentation of high-coverage NSP in the Australian prison setting.

With regard to bleach cleansing, it is noteworthy that among injec-
tors, no association with reduced HCV incidence was found in those 
who reported “always” using bleach to clean injecting equipment. A 
qualitative analysis of within-prison incident infection episodes in 
HITS-p revealed the substantial challenges in negotiating HCV trans-
mission risk among PWID in prison.44 In this study, individuals believed 
that despite the high prevalence of HCV in the prison setting, they 
were sharing syringes with others who were uninfected, and one sub-
ject reported that he may have acquired HCV as a result of using a sy-
ringe preloaded with drugs that was given to him in return for lending 
a syringe to another inmate. Some participants also described cleaning 
equipment with water alone, rather than with bleach. In combination, 
these data suggest that the primary focus for prevention within pris-
ons should be integrated strategies to: reduce injecting drug use, in-
cluding via OST; reduce sharing via needle and syringe programmes; 
and to reduce the probability of transmission associated with sharing 
via HCV treatment as prevention approaches, which should lower the 
prevalence of HCV viremia in the prison setting provided adequate 
scale up of antiviral therapy is achieved.45,46

There are some limitations of this study. Although steps were 
taken to avoid bias in the surveys using a research nurse whose em-
ployment was independent of the custodial authority, there remains a 
possibility of reporting bias which may have impacted the responses to 
survey questions. The study design, in which there were two distinct 
recruitment periods with an intervening period of ongoing follow-up 
without recruitment, had the potential to result in a depletion of the 
susceptible population over time. This was addressed by truncating 

the follow-up time of participants to 5 years poststudy entry. Finally, 
given the design of the study, which focused only on prisons in NSW, 
and the inability to compare those who did not participate to those 
who did, results are not necessarily generalizable to the general prison 
population in NSW or other prison populations nationally, particularly 
in areas with differing prevention strategies available inside and out-
side of prison. Irrespective of these limitations, HITS-p is the only pro-
spective prison-based study to evaluate trends in HCV incidence and 
provides valuable insights into the prevention needs in this setting.

This study demonstrates that HCV infection among PWID in 
prison in Australia has remained high and stable during the period of 
2005-2014. While the incidence of HCV infection was lower among 
those who were continually imprisoned, the trend was similar to the 
overall population, showing neither an increase nor a decrease in the 
incidence of infection over the study period. This study demonstrates 
that the prison is a high-risk environment for acquisition of HCV infec-
tion, given that needle and syringe sharing was associated with HCV 
infection among continually imprisoned participants, irrespective of 
frequency of injecting or the type of drug injected. These data suggest 
that due to the scarcity of clean injecting equipment in the prison set-
ting, each individual injecting event carries with it a higher chance of 
HCV infection. As a result, even people with a lower frequency of in-
jecting drug use in the prison environment have a high risk of infection 
per injection event. Given the provision of methadone/buprenorphine 
within Australian prisons without adequate access to sterile injecting 
equipment, this population has a higher risk of HCV infection in the 
prison setting. Further studies are needed to understand the risk be-
haviours of PWID in the prison setting and further evaluation of NSP 
programmes in prisons as a strategy to reduce HCV transmission in 
this setting.

Variable HR 95% CI P AHR 95% CI P

Age (10 y increments) 0.89 0.43-1.82 .749 0.85 0.43-1.65 .623

Female sex 0.45 0.13-1.54 .205 0.48 0.13-1.80 .276

≤10 y of schooling 0.86 0.30-2.72 .859 0.67 0.21-2.16 .500

Current OSTb 1.21 0.44-3.29 .709 1.32 0.43-4.10 .627

Methamphetamine 
injectinga

0.61 0.26-1.43 .253 0.78 0.31-1.99 .609

Cocaine injectinga 0.64 0.19-2.17 .477 0.64 0.17-2.42 .512

Heroin injectinga 1.61 0.69-3.78 .275 1.25 0.49-3.18 .644

Buprenorphine/
methadone injectinga

4.25 1.83-9.86 .001 Not included

Other opiate injectinga 0.68 0.20-2.32 .535 0.33 0.08-1.37 .126

Frequency of injectinga 
(≥weekly vs <weekly)

1.35 0.56-3.24 .498 1.82 0.70-4.74 .222

Syringe sharinga 2.56 1.07-6.12 .035 2.63 1.03-6.74 .043

Bleach to clean injecting 
deviceac (always vs 
<always)ac

0.93 0.29-2.97 .897 Not included

aSince last visit.
bAt time of interview.
cAmong those who reported sharing injecting equipment.

TABLE  3 Unadjusted and adjusted Cox 
proportional hazard analyses of factors 
associated with time to HCV 
seroconversion among all continuously 
imprisoned participants who reported 
injecting since the previous visit in the 
HITS-p cohort between 2005 and 2014 
who were included in this study (n=99)
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