
Hepatitis C and HIV Risk Behaviors in Polydrug Users on
Methadone Maintenance

Jessica Willner-Reid, B.Sc.a, Katherine A. Belendiuk, B.Sc.b, David H. Epstein, Ph.D.a, John
Schmittner, M.D.a, and Kenzie L. Preston, Ph.D.a*

aNational Institute on Drug Abuse, Baltimore, MD, USA

bUniversity of Pittsburgh, Psychology Department, Pittsburgh, PA, USA

Abstract
We examined the impact of methadone maintenance treatment (MMT) on risk behaviors for
transmission of bloodborne diseases in polydrug users who had tested positive or negative for
hepatitis C (HCV). At intake, HCV-positive participants (n = 362) engaged in more HIV risk
behaviors (as measured by the HIV Risk-Taking Behaviour Scale; HRBS) than HCV-negative
participants (n = 297) (p<.001). This difference was specific to injection-related behaviors and
decreased significantly within the first few weeks of MMT (p<.0001). Where needles continued to
be used, HCV-positive participants became more likely over time to engage in safer injecting
practices. Furthermore HCV-positive participants became more likely to use condoms than HCV-
negative participants. These findings demonstrate that both drug- and sex-related risk behaviors
decrease during MMT, and emphasize the benefits of methadone programs for public health and
HIV/HCV prevention.
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1. Introduction
Hepatitis C virus (HCV) is a leading cause of chronic liver disease (Quaglio et al., 2003; Alter,
1995; Mansell & Locamini, 1995) and the most prevalent bloodborne infection in the United
States (US; Centers for Disease Control and Prevention, 2006). The World Health Organization
estimates that about 180 million people, some 3% of the world's population, are infected with
HCV, of which 130 million are chronic HCV carriers at risk for developing liver cirrhosis and/
or liver cancer. It is estimated that three to four million persons are newly infected each year
(World Health Organization, 2006).

The major risk factor for HCV transmission is injection drug use (IDU; Bollepalli et al.,
2006; Maher et al., 2006; Mathei et al., 2006), and with injection drug users (IDUs) accounting
for 70% of all HCV cases (Alter et al., 1999), HCV is fast becoming a prominent public health
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problem among IDUs in the U.S. The seroprevalence of HCV in IDUs generally ranges from
60% to 90% (Hagan, 1998; Patrick et al., 2001), suggesting a very high efficiency of parenteral
transmission. Yet HCV prevalence in drug users who do not use intravenously remains higher
than that of the general population (5–12% vs 2%; Howe et al., 2005), and several studies
examining non-injecting drug users for other risk behaviors have produced conflicting results
(Cohen et al., 2006; Howe et al., 2005; Koblin et al., 2003; Turner et al., 2006).

Methadone maintenance treatment (MMT) has been strongly associated with a reduction in
HIV-risk behaviors, including reduced injection frequency and needle-related risk behaviors
(Kwiatkowski and Booth, 2001; Sorensen and Copeland, 2000; Thiede et al., 2000),
presumably as a result, MMT is associated with reduced risk of HIV seroconversion (Metzger
et al., 1993; Moss et al., 1994). Less is known about the effect of MMT on HCV transmission,
and recent studies have failed to demonstrate significant reductions in HCV seroconversion
among methadone treatment patients (Crofts et al., 1997; Selvey et al., 1997; Thiede et al.,
2000). Research in this area is divided between studies focusing on seroconversion and studies
focusing on behavioral risk factors for infection. It is assumed that decreasing risk behaviors
will decrease the spread of HCV. Yet at least one recent study comparing new and long-term
IDUs has shown that syringe sharing, while not common in HIV-positive participants, was
about as common in HCV-positive participants as in HCV-negative participants (Miller et al.,
2003). The authors concluded that there is an increased need to heighten the awareness of the
transmission risks and seriousness of HCV infection. Although there have been a few studies
exploring HCV risk factors within the context of MMT, they have either focused on
seroconversion (as opposed to risk behaviors) as their primary outcome measure (Rezza et al.,
1996), have analyzed risk behaviors separately from HCV status (Thiede et al., 2000), or have
included no intake measures as a baseline for comparison (Weaver et al., 2005). To our
knowledge, no study has (1) examined the effect of MMT on both drug and sex risk behaviors
in HCV-positive and HCV-negative individuals, (2) closely examined the time course of any
such behavioral change over the first few weeks of methadone maintenance, or (3) assessed,
in such individuals, whether risky behaviors such as injection drug use may continue in less-
risky ways (such as decreased needle sharing).

We therefore assessed risk behaviors in HCV-positive and HCV-negative drug users, before,
during, and after MMT. In doing so, we also hoped to contribute to a growing body of literature
reporting upon the demographics associated with risk of HCV infection. Although there is a
general consensus that HCV infection can be positively correlated with length of injection drug
use and drug risk behaviors (sharing needles etc; (Bollepalli et al., 2006; Maher et al., 2006;
Mathei et al., 2006; Quaglio et al., 2003; Roy et al., 2002), there remain discrepancies
concerning the association between HCV status and particular demographic variables such as
age (Van Beek et al., 1998), race (Kwiatkowski et al., 2002; Ompad et al., 2002), and gender
(Crofts et al., 1993; Patrick et al., 2001).

2. Methods
2.1. Participants and setting

This report is based on a retrospective analysis of data from 659 patients consecutively admitted
to any of 3 clinical trials evaluating the efficacy of combining contingency management and
methadone maintenance for dual cocaine and heroin use (Epstein et al., 2005; Epstein et al.,
2003). The trials were conducted at an outpatient treatment research clinic in Baltimore, MD.
In brief, eligibility criteria for initial enrollment were the same in all three trials: age 18–65,
cocaine and opiate use (by self-report and urine screen), and physical dependence on opiates.

Screening conducted before admission to the trial and MMT included medical, psychiatric,
and drug-use histories, a physical examination, urine and blood screens, and a battery of

Willner-Reid et al. Page 2

J Subst Abuse Treat. Author manuscript; available in PMC 2009 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



assessment instruments, including the Addiction Severity Index (ASI; McLellan et al., 1985)
and the Diagnostic Interview Schedule (DIS-IV; Robins et al., 1995). Liver function tests were
included in the general chemistry screen. Laboratory testing included screening for hepatitis
C, hepatitis B and HIV. All participants were told the results of hepatitis and HIV testing; those
who tested positive were also given advice by a physician's assistant or nurse practitioner on
how to reduce the medical consequences and spread of their infection.

All participants began methadone maintenance upon enrollment in the study and received,
without charge, daily methadone and weekly individual counseling (standard treatment) for up
to 35 weeks. After a 5-week baseline of this standard treatment, participants began an additional
12-week intervention in which they either earned incentives such as vouchers with monetary
value or opportunities to draw for prizes each time they tested negative for heroin and/or
cocaine (contingent group) or received vouchers or prize draws independent of their urine
results (noncontingent group). The specific method of earning contingency management
incentives was the only variation between each of the three clinical studies. At the end of 25
weeks participants transferred to a community treatment program; those who chose not to
transfer were given a methadone-taper over the last 10 weeks of the study. The trials were
approved by and conducted under the ethical standards of the local Institutional Review Board
for human research; each participant gave written informed consent.

2.2 Data collection
Three times a week (each Monday, Wednesday, and Friday), urine specimens were collected
from all participants under observation by laboratory technicians. Qualitative testing (EMIT;
Syva Corp., Palo Alto, California) was conducted for cocaine (benzoylecgonine), opiates
(morphine), benzodiazepines (oxazepam), phencyclidine, barbiturates, and marijuana. Cutoff
concentrations for positive specimens were 300 ng/ml for cocaine, opiates, and
benzodiazepines, 25 ng/ml for PCP, and 50 ng/ml for marijuana. Breath alcohol levels were
determined with an Alco-Sensor III (Intoximeters, Inc., St. Louis, MO). Participants completed
the HIV Risk-Taking Behaviour Scale (HRBS; Darke et al., 1991) in written questionnaire
form at 2-week intervals, from intake up until week 30. The HRBS is an 11-item scale
comprising two subscales: The drug-use scale, with 6 items about injection frequency and
sharing and cleaning needles, and the sexual-behavior scale, with 5 items about number of
partners, condom use and anal sex. We added a 12th item to assess how often condoms were
used during anal sex. Scoring on each subscale ranges from 0 to 30. Adequate reliability of the
individual items on this instrument has been established, and subjects' and their sexual partners'
responses are highly correlated (Darke et al., 1991).

2.3. Data Analysis
For all analyses, the alpha level was p ≤ .05 (two-tailed). Analyses were carried out using the
Statistical Package for the Social Sciences version 13 (SPSS, Chicago, IL, USA) and SAS
version 8 (Statistical Analysis System, Cary, NC, USA). Participants were grouped according
to their HCV status.

Intake measures were analyzed by ANOVA or t-test (for continuous variables) and Pearson
χ2 (for categorical variables). To follow up on these analyses, a four-step mediation analysis
and Sobel test (Baron & Kenny 1986) were conducted on the relationship between race, route
of drug administration and HCV status. Frequency tables were generated to describe the
participant characteristics in terms of demographics and hepatitis C serostatus. Study retention
was analyzed with a log-rank test (SAS LIFETEST procedure) of time until provision of the
final urine sample.
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Scores from the HRBS were analyzed by repeated-measures regression (SAS Proc Mixed),
which produces an output like that of a repeated-measures ANOVA but does not require
imputation of missing data points. In each of three separate repeated-measures regressions, the
dependent variable was each participant’s total HRBS score, drug-subscale score, or sex-
subscale score. The independent variables were HCV status (positive or negative) and week
of treatment (0 through 30). (These analyses were repeated to control for treatment group, i.e.
contingent or noncontingent, but the results were essentially identical and are not reported
here.) Groups were compared at each time point with Tukey-Kramer tests. A first-order
autoregressive error structure was used.

In order to assess whether changes in drug risk behaviors were due solely to the decrease of
injection drug use, a similar repeated-measures regression was performed on each of the 12
individual items on the HRBS. For items 2–6 (regarding injection practices), these analyses
were performed only for occasions when participants had reported injecting (item 1); for items
8–12 (regarding sexual practices), the analyses were performed only for occasions when
participants had reported sexual activity (item 7); thus, the question addressed in these ten
individual-item analyses was the degree of risk associated with each potentially risky behavior
when it occurred at all.

Because data were pooled from three sequentially run studies involving slightly different
behavioral interventions, the HRBS analyses were repeated with Study as a covariate. This did
not appreciably change the results, so the data are reported without the use of this covariate.

Urine-screen results were analyzed by repeated-measures logistic regression (SAS GLIMMIX
macro). In each of two separate analyses, the dependent variable was the urine-screen result
for either opiates or cocaine (positive or negative) at each of up to 15 time points during the
first 5 weeks of treatment (a baseline phase during which no contingency interventions were
in place). The independent variables were HCV status (positive or negative) and day. A first-
order autoregressive error structure was used.

3. Results
3.1. Demographic characteristics and drug use histories at intake

Among the participants (N = 659), men and women were approximately equally represented,
as were African Americans and Caucasians. The mean age at enrollment was 38 years and the
median length of time that participants had been injecting heroin at intake was 9 years (range,
1 – 38 years). Participants spent a median time in treatment of 197 days (with an upper and
lower quartile range of 75–245 days); rates of retention did not differ across contingency
management groups (data not shown) or by HCV status (log-rank chi square = 0.52, p = .47).
Over half (N = 361, 54.9%) were HCV positive; prevalences of hepatitis B and HIV were much
lower, only 3.9% (N= 26) and 3.2% (N = 21), respectively. Additional demographic and drug-
use-history data are reported in Table 1. Data pertaining to several illicit substances, including
street methadone, barbiturates, sedatives, amphetamine, hallucinogens, and inhalants, are not
reported here, as use of those substances was rarely reported by our participants. HCV-positive
and HCV-negative participants did not differ on age, gender, marital status, education, or ASI
items assessing medical status, occupation type, employment/support status, legal status,
family/social relationships, psychiatric status, and days of alcohol/drug use in the prior 30 days
(data not shown).

Race was the only demographic variable significantly associated with HCV infection:
Caucasians were significantly overrepresented among HCV-positive participants, χ2(1, N =
659) = 11.24, p < .01. On drug-use-history variables collected as part of the ASI at intake,
HCV-positive participants reported significantly more years of heroin, cocaine, and polydrug
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use than those who were HCV negative (Table 1). HCV infection was significantly more
common in participants who reported on the ASI that they had used drugs intravenously.

To clarify the relationship amongst these variables associated with HCV serostatus, we
performed a four-step mediation analysis (Baron & Kenny 1986). In the mediation analysis,
logistic regression showed that race predicted HCV status (OR = 0.58; 95% CI = 0.42-0.8),
but it also showed that race predicted IDU (if participants were Caucasian, they were more
likely to use heroin and/or cocaine intravenously) (OR = 0.5; 95% CI = 0.36-0.7), and that IDU
completely mediated the initial relationship between race and HCV status (OR = 19.86; 95%
CI = 13.1-30.13). A Sobel test (Baron & Kenny 1986) confirmed that the effect of race was
mediated through route of administration (p< .001).

3.2. Risk-taking behaviors - total scores
Analysis of total scores from the HRBS (N = 647) showed that HCV-positive participants
reported engaging in more HIV-risk behaviors than HCV-negative participants (HRBS;
F1, 645 = 86.6, p<.001) during the two weeks preceding intake. Risk behaviors for both groups
decreased in the first few weeks of methadone maintenance and stabilized to plateau through
the treatment course (Figure 1). This was shown by a significant main effect of time
(F15, 6229 = 70.1, p<.0001) and a significant HCV status by time interaction (F15, 6229 = 10.3,
p< .0001). In Tukey-Kramer post hoc comparisons, differences in total HRBS between HCV-
positive and HCV-negative groups were significant at weeks zero (screening) (p<.001), two
(p<.001) and four (p<.05) but not thereafter (p>.05).

3.3. Drug risk behaviors
On the drug subscale of the HRBS, HCV-positive participants reported more drug risk
behaviors than HCV-negative participants (F1, 645 = 359.1, p<.001) during the two weeks
preceding intake. Drug risk behaviors reported by HCV-positive participants declined
dramatically within the first few weeks of methadone treatment, then stabilized (Figure 2, top
panel); there was a significant main effect of time (F15, 6147 = 76.9, p< .0001) and a significant
HCV status by time interaction (F15, 6147 = 23.9, p< .0001). In Tukey-Kramer post hoc
comparisons, differences in drug risk behaviors between HCV-positive and HCV-negative
individuals were significant at weeks zero (p<001), two (p<.001), four (p<.001), six (p<.001),
eight (p<.001), and ten (p<.001), but not thereafter (p>.05).

3.4 Drug risk behaviors – individual questionnaire items
During the first several weeks of treatment HCV-positive participants reported more frequent
injecting than HCV-negative participants. This was reflected by a significant main effect of
HCV status (F1, 645 = 552.5, p<.0001). Injection frequency decreased with treatment for both
HCV-positive and HCV-negative participants. This was reflected by a significant main effect
of time (F15, 6135 = 132.02, p< .0001). Injection frequency decreased more steeply in HCV-
positive participants, compared with HCV-negative participants, and towards the end of
treatment both groups were injecting at similarly low frequencies. This was reflected by a
significant HCV status by time interaction (F15, 6135 = 41.73, p< .0001).

Among the 418 participants who continued to inject at any time point during treatment (65%
of the total sample); HCV-positive participants began to report significantly decreased needle
sharing compared to HCV-negative participants (F1, 413 = 5.15, p< .05). There was no HCV
status by time interaction, though visual inspection of the data suggested a fluctuating pattern,
with group differences more apparent after the first four weeks of treatment. HCV-positive
participants who continued to inject significantly increased needle cleaning compared to HCV-
negative participants (F1, 412 = 11.31, p< .01) (Figure 2, top panel). Again, there was no main
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effect of time or HCV status by time interaction, though visual inspection of the data suggested
that group differences were more apparent after the first eight weeks of treatment.

3.5. Sex risk behaviors
In contrast to the drug-risk behaviors, HCV-negative participants reported more sex risk
behaviors than HCV-positive participants during the course of treatment (F1, 645 = 9.8, p<.01)
(Figure 3, bottom panel). Risk behaviors decreased with treatment, as reflected in a significant
main effect of time (F15, 6144 = 18.9, p< .0001). There was no HCV status by time interaction
(F15, 6144 = 0.8, p = .70).

3.6 Sex risk behaviors – individual questionnaire items
Among the 480 participants who remained sexually active at any time point during treatment
(74% of the total study population); HCV-positive participants began to report significantly
more condom use with regular partners than HCV-negative participants (F1, 477 = 17.22, p<.
0001). There was no HCV status by time interaction, but visual inspection of the data suggested
that group differences were most apparent after the first eight weeks of treatment. HCV-positive
participants also reported greater condom use with casual partners (F1, 472 = 19.86, p<.0001)
(Figure 2, bottom panel) and with paying clients (F1, 471 = 10.72, p<.01). Again, there was no
HCV status by time interaction, but visual inspection of the data suggested that group
differences were most apparent after week two.

3.7. Drug use
Opiate abstinence increased with treatment (F14, 2031 = 19.82, p<.0001) in both HCV-positive
and HCV-negative participants (Figure 3, top panel); there was no main effect of HCV status
(F1,640 = 1.83, p = 0.18), and no significant interaction between HCV status and time
(F14, 2031 = 1.29, p = 0.20). Cocaine abstinence also increased with treatment in both groups
(F14,2031 = 7.04, p<.0001) (Figure 3 bottom panel); there was no main effect of HCV status
(F1, 639 = 0.01, p = 0.90), although there was a significant interaction between HCV status and
time (F14, 2031 = 2.01, p = 0.01), most likely reflecting fluctuations of little clinical significance.

4. Discussion
Our principal findings were that participants who tested HCV positive at treatment intake,
reported engaging in more drug risk behaviors than HCV-negative participants upon entry into
treatment, and that these risk behaviors decreased sharply within the first few weeks of
methadone treatment.

Even though the HCV-positive participants entered treatment as high-frequency injectors, they
successfully decreased their injection frequency down to the same low level as the HCV-
negative participants. Perhaps most importantly, when needles continued to be used, the HCV-
positive participants became more likely over time to clean the needles and to avoid sharing
them with others. Actual use of drugs (as reflected in urine-screen results) also decreased with
treatment, but that decrease did not significantly differ between the two groups.

In a recent study by Millson et al. (2007), an analysis similar to ours was performed (but
participants were not categorized by HCV status). They assessed drug risk behaviors in a
subcohort of participants who continued to inject after enrollment in MMT. Similar to our
results, Millson et al., reported a decrease in specific drug risk behaviors (including sharing
needles and using shooting galleries), otherwise unaccounted for by the observed decrease in
injection frequency. They conclude that the flexible approach of methadone programs that
accept individuals who continue to use drugs, without threat of expulsion from treatment, can
be of great benefit for public health through even partial reduction of risky injection behavior.
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The finding that risky drug use decreased with MMT is consistent with previous research
(Fabris et al., 2006; Stark et al., 1996; Strathdee & Patterson, 2006), but to our knowledge, this
is the first time this result has been presented in terms of HCV status. Historically, HIV
prevention programs have focused primarily on developing risk reduction interventions for
those at high risk for becoming infected with HIV (Ward et al., 1998), yet by the time opioid
injectors present for MMT, they have usually been injecting for a number of years and have
already been exposed to blood-borne viruses (Ward et al., 1998). High numbers of HIV
infections are transmitted by persons already aware of their HIV serostatus, and in recent years,
U.S. federal agencies such as the Centers for Disease Control and Prevention (CDC) have
begun to emphasize a strategy of “prevention for positives” (Janssen et al., 2001; Ward et al.,
1998; Strathdee & Patterson, 2006).

However, few empirical studies have evaluated interventions focused on HCV-seropositive
IDUs (Strathdee & Patterson, 2006). At least three recent studies have shown that HCV-
positive IDUs are as likely, or indeed more likely, to share drugs and injection paraphernalia
than HCV-negative IDUs (Hagan et al., 2006; Ompad et al., 2002; Vidal-Trécan et al., 2000).
Whereas we observed a decrease in specific risk behaviors with MMT, Ompad et al (2002)
reported similar or increased rates of high-risk injection behaviors 6 months after disclosure
of HCV infection (and with no significant interim treatment); suggesting that knowledge of
HCV status may not be enough to prompt a change in risk-related behavior (Hagan et al.,
2006, Miller et al., 2003). In contrast, Kwiatkowski et al. (2002) showed that those who were
aware of their positive status were significantly less likely to engage in risk behaviors; thus
underscoring the need for improved access to HCV testing. In the current study, prior HCV
knowledge was not recorded, although our clinical impression is that many, perhaps most, of
our participants were previously naïve to their status. New studies are clearly required to
investigate the behavioral impact of HCV status knowledge on subsequent risk-related
behaviors.

Beyond specific drug risk behaviors, the second important finding in our data relates to sexual
risk behaviors. HCV-positive participants engaged in less sexual risk behaviors than HCV-
negative participants, and they became more likely over time to report greater condom use with
both regular and casual partners, and with paying clients. This finding is consistent with results
reported recently by Bollepalli et al. (2006), demonstrating that HIV/HCV coinfection
(compared to HIV monoinfection) was associated with IDU but not sexual risk factors.

The unexpected result that HCV-positive individuals engaged in fewer sexual risk behaviors
over the course of treatment than HCV-negative individuals, may be related to a recent finding
by Fabris and colleagues (2006) showing that one in four patients changed their sexual habits
after learning they were HCV positive. This is surprising, considering the low rate of sexual
transmission of HCV, and may illustrate a lack of understanding by patients of how the hepatitis
virus is transmitted. Previous studies of HIV risk reduction in methadone maintained patients
report conflicting findings regarding its ability to reduce sexual risk behaviors (Baker et al.,
1993, Gottheil et al., 1998). Our results therefore demonstrate importantly the broad beneficial
effects of MMT for HCV/HIV prevention (Schroeder et al., 2006).

Our findings supplement existing data documenting associations between demographic
variables and HCV status. Longer duration of drug use has reliably been associated with higher
HCV prevalence (Crofts et al., 1993; Quaglio et al., 2003), and this relationship is supported
by our data. However some previous incidence studies have reported a high prevalence of HCV
infection among new and young injectors (Maher et al., 2006; Mathei et al., 2006; Van Beek
et al., 1998). Similarly, some studies have reported a higher incidence of HCV in males (Crofts
et al., 1993), and others in females (Maher et al., 2006; Patrick et al., 2001). Kwiatkowski et
al. (2002) claimed that non-white IDUs are at elevated risk for HCV, whereas in a study by
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Ompad et al. (2002), participants in the HCV-positive group were significantly less likely to
be African American. The lack of concordance across studies may reflect confounding by other
risk factors; as in our study, some associations between demographic characteristics may result
from underlying drug-use patterns that themselves may reflect cultural and social differences.
There is, however, a general agreement among studies (including ours) that route of drug
administration (for both heroin and cocaine) is strongly associated with HCV infection.

4.1. Study limitations
It is important to note that this is a retrospective analysis of data from a study designed to
investigate behavioral and pharmacologic treatment interventions for polydrug abuse. This
study clearly has limitations; for example, as this was not a longitudinal study of risk behaviors
preceding seroconversion, no extrapolation can be made about which baseline risk behaviors
were predictors of seroconversion. Also, as there was no comparison condition to MMT, no
inferences can be made about the causal role of MMT in reducing HIV-risk behaviors. The
treatment program, in the context of the research study, combined methadone dosing with
counseling and a brief contingency management intervention: it cannot be known to what
extent the current data will apply to basic “dose only” programs. As mentioned, participants
were not questioned about previous knowledge of HCV status; also, we did not formally assess
participants’ understanding of the hepatitis virus and how it is transmitted.

However, our study does have the strengths of a large sample size, data acquired through a
combination of self-report and semistructured interview, prospective collection of in-treatment
drug use and HIV-risk behaviors, and the use of biological samples to verify HCV serostatus
and drug abstinence. In the absence of published studies investigating both drug and sexual
risk behaviors in HCV seropositives within the context of MMT, our study provides a valuable
insight into HCV risk and intervention.

5. Conclusion
There is a very evident association between unsafe drug practices and HCV infection.
Prevention of infection is important, not least because of its toll on health through chronic liver
disease and because therapy for HCV is costly and unpleasant. IDUs need to be educated about
safer drug injection methods and more importantly provided with the tools to prevent
contracting or spreading blood-borne diseases. Interventions that reduce high-risk transmission
behaviors among HCV-positive individuals could also have a significant impact on HIV
prevention, because HCV is often acquired before HIV among IDUs (Strathdee & Patterson,
2006). There is a need for adequate counseling to highlight the relative importance and dangers
of different HCV risk factors. Further work is needed to understand the effect of MMT and
knowledge of serostatus on HCV-risk behavior; though our results support the effectiveness
of interventions targeted at drug use in HCV-positive individuals and the broad beneficial
effects of MMT.
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Figure 1. Total HIV Risk Behaviors and Subscale Risk Behaviors
Total HIV risk behavior scores (top panel), drug risk behavior scores (middle panel) and sex
risk behavior scores (bottom panel) from the HIV Risk Behavior Scale in HCV-positive
(N=356) and HCV-negative (N=291) participants at screening (week 0) and during treatment.
Asterisk indicates weeks at which total score for HCV-positive and HCV-negative participants
were significantly different (p<.05). Higher scores indicate greater frequency of risky
behaviors.
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Figure 2. Individual Drug and Sex Risk Items
Upper panel: Example item from the drug subscale of the HIV Risk Behavior Scale in HCV-
positive (N=322) and HCV-negative (N=96) participants at screening (week 0) and during
treatment. Data are shown only for occasions when participants had reported injecting (item
1; drug risk subscale). Possible item responses ranged from 0 (“I didn’t re-use needles in the
last 2 weeks”) to 5 (“Never”).
Lower panel: Example item from the sex subscale of the HIV Risk Behavior Scale in HCV-
positive (N=265) and HCV-negative (N=215) participants at screening (week 0) and during
treatment. Data are shown only for occasions when participants had reported sexual activity
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(item 7; sex risk subscale). Possible item responses ranged from 0 (“I haven’t had any casual
partners in the last 2 weeks”) to 5 (“Never”).
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Figure 3. Opiate and Cocaine Abstinence
Abstinence from opiates (upper panel) and cocaine (lower panel) in HCV-positive (N=356)
and HCV-negative (N=291) participants, based on 15 urine specimens collected three times
weekly during the first five weeks of treatment.
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Table 1
Distributions of study participants and analysis of ASI data

Category Total N (%) HCV+ N (%) HCV− N (%) p

Hepatitis C (n=659) 362 (54.9) 297 (45.1)

Ethnicity (n=658)
African American 385 (58.5) 171 (44) 214 (56) 0.001
Caucasian 263 (40) 184 (70) 79 (30)
Other 10 (1.5) 7 (70) 3 (30)

Years of Drug/Alcohol Use
(mean ± SD)
Alcohol (n=655) 4.1 ± 7.2 4.4 ± 7.2 3.7 ± 7.1 ns
Heroin (n=659) 10.5 ± 7.6 11.4 ± 8.1 9.4 ± 6.7 0.004
Cocaine (n=659) 8.3 ± 6.8 9.1 ± 7.2 7.4 ± 6.1 0.001
Cannabis (n=656) 4.1 ± 7.2 4 ± 6.1 3.9 ± 5.5 ns
Poly Drug Use (n=654) 6.9 ± 6 7.6 ± 6.4 6 ± 5.4 0.000

Primary Drug Route: Summary
(n=659)
IV 406 (61.6) 322 (79) 84 (21) 0.000
Non-IV 253 (38.4) 40 (16) 213 (84)

Primary Drug Route: Heroin (n=658)
IV 406 (61.7) 281 (79) 125 (21) 0.000
Nasal 251 (38.1) 81 (32) 170 (68)
Smoking 1 (.2) 0 (0) 1 (100)

Primary Drug Route: Cocaine (n=656)
IV 325 (49.5) 233 (72) 92 (28) 0.000
Nasal 282 (43) 114 (40) 168 (60)
Smoking 49 (7.5) 13 (27) 36 (73)
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