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ABSTRACT Hepatitis C virus (HCV) is hyperendemic among injection drug users (IDUs).
However, few scientifically proven interventions to prevent secondary transmission of
HCV from infected IDUs to others exist. This report describes the design, feasibility, and
baseline characteristics of participants enrolled in the Study to Reduce Intravenous
Exposure (STRIVE). STRIVE was a multisite, randomized-control trial to test a
behavioral intervention developed to reduce distribution of used injection equipment
(needles, cookers, cottons, and rinse water) and increase health-care utilization among
antibody HCV (anti-HCV) positive IDUs. STRIVE enrolled anti-HCV positive IDU in
Baltimore, New York City, and Seattle; participants completed behavioral assessments and
venipuncture for HIV, HCV-RNA, and liver function tests (LFTs) and were randomized to
attend either a six-session, small-group, peer-mentoring intervention workshop or a timematched, attention-control condition. Follow-up visits were conducted at 3 and 6 months.
At baseline, of the 630 HCV-positive IDUs enrolled (mean age of 26 years, 60% white,
76% male), 55% reported distributive needle sharing, whereas 74, 69, and 69% reported
sharing cookers, cottons, and rinse water, respectively. Health-care access was low, with
41% reporting an emergency room as their main source of medical care. Among those
enrolled, 66% (418/630) were randomized: 53% (222/418) and 47% (196/418) to the
intervention and control conditions, respectively. Follow-up rates were 70 and 73% for the
3- and 6-month visits, respectively. As distributive sharing of used injection equipment was
common while reports of receiving HCV care were low, these findings indicate an urgent
need for HCV-related interventions with IDUs and demonstrate the acceptability and
feasibility to do so.
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INTRODUCTION
With an estimated 4 million persons currently infected, hepatitis C virus (HCV) is
the most commonly transmitted blood-borne infection in the United States and the
leading cause of liver disease, cirrhosis, and hepatocellular carcinoma.1,2 The
majority of HCV infections in the US (960%) are among injection drug users
(IDUs),3,4 and HCV is often the first blood-borne infection acquired by new
initiates to injection drug use.5,6 High HCV prevalence among IDUs is largely
attributed to increased exposure to HCV infected blood during sharing of syringes
and injection paraphernalia.5,7,8 Additionally, parenteral HCV transmission is
estimated to be approximately 10 times more efficient than HIV,9 accounting for
the high incidence and prevalence of HCV among IDUs even in areas where HIV
incidence is low.10
HCV treatment options involve the combined use of pegylated interferon and
ribavirin, the efficacy of which depends on strict adherence to a rigorous medication
regimen.1 In 2002, the NIH Consensus Statement detailing the treatment guidelines
for HCV therapy noted the challenges inherent in treating chronic HCV among
users of alcohol and illicit drugs but nevertheless highlighted the need to offer
therapy to HCV-positive IDUs. Despite a shift toward recommending HCV
treatment for IDUs, studies show that most IDUs are, in fact, not offered
appropriate referrals or treatment for HCV.11,12
The high burden of HCV and low levels of treatment among IDUs provide
compelling public health and clinical reasons for implementing intervention
programs for both anti-HCV positive IDUs and IDUs at risk for HCV. In the
absence of a vaccine to prevent HCV infection, effective prevention programs must
rely on changing behavior. Most programs such as counseling and testing13,14 or
structural interventions such as syringe exchange and methadone maintenance
programs15–17 have focused on primary prevention for those at risk. However, their
efficacy in addressing secondary prevention by curbing the spread of HCV from
infected IDUs to others has been inconclusive. A comprehensive approach to reduce
HCV among IDUs involves identifying effective ways to reduce the distribution of
used syringes and injection equipment among those with HCV while also
improving access to HCV treatment in order to reduce the reservoir of HCV in
the IDU community. We are unaware of any study to evaluate the effectiveness of a
behavioral intervention to curb the HCV epidemic that specifically addresses these
two issues among HCV-positive IDUs.
STRIVE (Study to Reduce Intra-Venous Exposures) evaluated the efficacy of a
peer-mentoring intervention designed to reduce distributive syringe- and injection
paraphernalia-sharing behaviors among HCV-positive IDUs and promote uptake of
HCV health care and treatment. Given that this is the first trial to work with young,
HCV-positive IDUs, a detailed description of this approach is warranted. This paper
describes the methods, intervention content, and feasibility of recruiting, screening,
and enrolling anti-HCV positive IDUs into STRIVE. We also present baseline
demographic, behavioral, and health-care utilization characteristics of the study
sample.
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METHODS
Study Design
STRIVE was a two-arm, randomized behavioral intervention trial conducted in
three US cities: Baltimore, MD; New York City, NY; and Seattle, WA by
investigators also implementing the Collaborative Injection Drug Users Studies-III/
Drug User Intervention Trial (CIDUS-III/DUIT), a behavioral intervention for
HIV- and HCV-antibody (anti-HCV) negative IDUs.18 The STRIVE intervention
curriculum was pilot-tested for comprehension, acceptability, and logistics with
HCV-positive IDUs before implementation. All study activities were approved by
institutional review boards at participating sites, and all participants provided
written informed consent to take part in the trial. Individuals were remunerated for
study participation according to site-specific guidelines. A schematic of the study
design and participant flow is presented in Figure 1.
Recruitment and Eligibility
STRIVE participants were recruited between April 2002 and May 2004 from two
sources. First, those who took part in the baseline visit for the CIDUS-III/DUIT
study but were ineligible due to anti-HCV positive serostatus were invited to
participate in STRIVE. The CIDUS-III/DUIT study has been described in detail
elsewhere.18 Briefly, participants for the CIDUS-III/DUIT study were recruited via
street outreach, from community-based sources, and a modified respondent-driven
sampling approach. Second, anti-HCV positive IDUs who were ineligible for other
studies being conducted at the Seattle and New York City sites were referred to
STRIVE at those sites; no similar studies were conducted at the Baltimore site
during this time.
Irrespective of recruitment source, individuals were eligible for STRIVE if they
were between 18 and 35 years old, reported injection drug use during the 6 months
preceding screening, planned on living in the area for the next 12 months, provided
documentation of their anti-HCV positive and HIV-negative serostatus, were
willing to provide a blood sample for liver function and HCV-RNA testing, and
were able to comprehend English well enough to complete English-only assessments and to participate in group sessions. We carefully considered whether to
enroll HIV-infected persons into this study but elected not to do so because HIV
prevalence in the target population was low across the three study sites (3–10%)
and thus, any differential effect of the intervention by HIV status would not be
detected. Therefore, all persons found to be HIV-infected were referred to
appropriate medical care and social services according to the CIDUS-III/DUIT
study protocol.
CIDUS-III/DUIT Baseline Visit
All participants referred to STRIVE from CIDUS-III/DUIT took part in that
study_s baseline activities, including a behavioral assessment, pretest counseling,
and venipuncture. The CIDUS-III/DUIT baseline behavioral assessment was
completed using audio computer-assisted self interview (ACASI) and collected
information on sociodemographics, injection and sexual practices, psychosocial
characteristics including self-esteem, self-efficacy for risk reduction practices,
psychological distress, and knowledge, attitudes, and perceived norms about
HIV- and HCV-related risk behaviors. Next, all participants received standard-of-
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CIDUS-III/DUIT Baseline Visit
(N=1949)
• CIDUSIII/DUIT behavioral assessment
• Pre-test counseling
• Venipuncture for HIV/HCV/ HAV/HBV

Not Eligible (n=1120)
• HIV-/HCV- (n=1049)
• HIV+/HCV- (n=17)
• HIV+/HCV+ (n=37)
• Not tested (n=17)

Eligible (n=829)
All HCV+/HIV-

Returned for CIDUS-III/DUIT Results &
Strive Enrollment Visit
(n=622)
• Post-test counseling
• Consent to STRIVE Trial
• Venipuncture for LFT & HCV RNA

Enrolled in STRIVE via
CIDUS-III/DUIT
(n=531)
Enrolled in STRIVE from other studies
(n=123):
• CIDUS-III/DUIT behavioral assessment
• Pre-test counseling
• HIV/HAV/HBV/LFT/HCV RNA
venipuncture
• STRIVE behavioral assessment

STRIVE Results Visits (n=507)
• STRIVE behavioral assessment
• Enhanced post-test counseling

Did not Return
for Test Results
(n=207)

Reasons for not consenting to
STRIVE (n=91):
• Not Interested/No Time (n=12)
• Study not started or ended (n=9)
• Plan on moving (n=4)
• Other (n=14)
• No reason given (n=52)

Did not Return for
STRIVE Results Visit
(n=24)

Total Enrolled
(n=630)
Enrolled in STRIVE but
missed randomization
(n=212)

Randomized
n=418

VDI
n=196

3 month Follow Up
n=276
• Behavioral assessment
• HIV venipuncture

PMI
n=222

6 month Follow Up
n=335
• Behavioral assessment
• HIV, HCV RNA and LFT
venipuncture

FIGURE 1. Participant flow for STRIVE. PMI=Peer Mentoring Intervention; VDI=Video and
Discussion Intervention.

care, client-centered pretest counseling and were offered referrals for free
hepatitis A and B (HA/HB) vaccinations if they had not already completed the
full course of vaccination.
After counseling, participants underwent venipuncture for HIV/HCV antibody
testing. Testing for HCV antibodies was performed using an enzyme immunoassay
(EIA) test (Abbott Laboratories EIA 2.0 [Chicago, IL] or Ortho Diagnostic
Systems EIA 2.0 [Raritan, NJ] in Seattle and Ortho Diagnostic Systems EIA 3.0
[Raritan, NJ] in Baltimore and New York City). Reactive specimens were retested
in duplicate using EIA and determined to be anti-HCV positive if either or both
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specimens were reactive. Recombinant Immunoblot Assay (RIBA, Chiron
Corporation, Emeryville, CA) was used to evaluate samples without definitive
results on the immunoassay only at the Seattle site.19 HIV antibody testing was
performed using standard ELISA screening and Western blot for confirmation.
Participants were scheduled to return in 1–2 weeks to receive their test results.
Participants referred from other studies due to their positive anti-HCV status
completed the CIDUS-III/DUIT baseline assessment, were tested for HIV (if not
previously tested by the referring study), and offered HA/HB vaccinations.
CIDUS-III/DUIT Results and STRIVE Enrollment Visit
At the CIDUS-III/DUIT results visit, participants first received their HIV/HCV test
results and posttest counseling. Any participant testing HIV positive was provided
with referrals for medical care. Participants eligible for STRIVE were informed of
the study and were invited to enroll in the intervention trial. All eligible
participants provided written informed consent to participate in STRIVE
intervention activities and to share behavioral and biological data obtained at
the CIDUS-III/DUIT baseline visit. A second venipuncture for LFT and HCV-RNA
was conducted at this visit to determine the proportion of IDUs who met the
criteria for HCV therapy as indicated by alanine aminotransferase levels or the
presence of HCV-RNA. LFT testing was conducted locally, and serum samples
were batched and shipped to the Baltimore site for HCV-RNA testing using the
COBAS AMPLICORi HCV test version 2.0 (Roche Molecular Systems,
Branchburg, NJ). All participants were then scheduled for a second visit in 1–2
weeks to receive LFT results.
STRIVE Results Visit
At this visit, participants first completed a STRIVE-specific baseline ACASI
assessment and then received enhanced posttest counseling. The STRIVE survey
ascertained information not previously obtained during the CIDUS-III/DUIT
baseline assessment; this included more detailed items on alcohol use, health-care
utilization, patient–doctor interactions, HCV-treatment readiness, depression, and
utilization of alcohol and drug treatment. In response to the confusion around
HCV-related medical care expressed by participants during the pilot phase, we
enhanced STRIVE_s counseling protocol to provide LFT results, additional
referrals, and assistance in accessing health-care services. Counselors were trained
to stress that the best way to interpret LFT results was in consultation with a healthcare provider who could provide more comprehensive information and care.
Participants were then scheduled to return on a prespecified date to be randomized
and to begin their first small-group session.
To ensure that behaviors reported at baseline reflected recent behavior before
randomization, we required individuals to be randomized no later than 15 weeks
after their CIDUS-III/DUIT baseline activities occurred. Participants whose CIDUSIII/DUIT baseline data were collected more than 15 weeks before randomization
were rescreened to ensure eligibility and repeated both the CIDUS-III/DUIT and
STRIVE baseline procedures. In these instances, only the latter set of baseline data
were retained. Any individual who missed two randomization appointments or
completed two screening and baseline visits without being randomized was deemed
ineligible for the trial.
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Randomization
If at least 10 participants were present on the prescheduled intervention launch date
and time, participants were randomly assigned to either the intervention or the control
arm, thus constituting an intervention cohort. A password-protected computer
program, based on a block randomization scheme to ensure an equal balance of males
and females in both trial arms, was used by the project coordinator at each study site to
randomly assign participants to either the intervention or the control arm.
Randomization was conducted in a private area immediately before the first group
session to prevent attrition bias between the actual randomizing of participants and the
beginning of the group session. For the first session, both intervention and control
groups were conducted simultaneously in different rooms. However, the remaining
sessions were scheduled on different days for logistical purposes.
When five to nine participants presented on randomization day, the entire group
was randomized into only one of the study arms. This group randomization scheme
was created at the data coordinating center at the Johns Hopkins University site using a
random numbers table generator. The scheme consisted of a series of sequentially
numbered, sealed envelopes containing a randomization assignment to either
condition; these envelopes were maintained in a locked file cabinet in the project
coordinators_ office. When a group randomization was required, the project
coordinator would open one envelope and notify the facilitators which intervention
condition would be delivered to the group. This protocol was instituted to avoid
convening cohorts where the number of participants within each intervention arm was
low, thereby limiting the feasibility of conducting the group exercises and discussions.
Trial Conditions
Participants received either a six-session peer mentoring intervention (PMI) or a
video and discussion intervention (VDI), an attention-control condition. The
conditions differed only in content, not logistics. All sessions were 2 hours long,
held twice a week in a private room at the research site. Except for session 1, where
two additional facilitators were required during an individual randomization, the
remaining sessions were led by the same two-trained facilitators who followed a
scripted PMI or VDI manual to minimize potential for cross-contamination.
Participants in both arms were equally remunerated for every session attended
and were offered with an additional reimbursement if they attended all six sessions.
Participants also received small souvenirs (i.e., water bottle, key chains) with study
logos to enhance study identification and group cohesion. Refreshments were
provided at every session.
Experimental Condition: PMI A peer-mentoring approach was chosen for the
experimental condition because it combined key aspects of cognitive behavioral20–22 and social learning23 theories to empower participants to enact new
prosocial identities and subsequently sustain positive behaviors within their
networks. Based on this theoretical framework, the PMI involved two distinct
components addressing both individual and contextual factors known to influence
risky IDU behaviors. The first component, reviewed during the first four sessions,
utilized a cognitive-behavioral, skills-building approach to increase knowledge
about HCV and provide skills for reducing distributive injection behaviors and
alcohol use, for managing their HCV health care, and for effectively conducting
educational outreach to other IDUs about HCV infection. The second component
involved providing participants with communication techniques to facilitate HCV-
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related peer mentoring between sessions and conducting peer mentoring in
community-based settings.
We hypothesized that this second approach would reduce distributive
injection risk by: (1) providing opportunities to rehearse new peer-mentoring
skills, (2) allowing participants to model their new skills in environments where
they could reassociate risky cues with safer behaviors, (3) providing participants
with new prosocial identities in their community to reinforce their motivation
to practice safer behaviors, and (4) increasing their comfort and familiarity
with NEPs and drug treatment programs—structural approaches to facilitate
sustained risk reduction behaviors. Intervention material was delivered through
a variety of fun, interactive activities such as games, facilitated discussions,
viewing videos, role plays, and interactive demonstrations that did not require
high levels of literacy. To raise awareness about HCV and explain liver
pathology, participants viewed videos developed by the Hepatitis Foundation
International.
Attention-control Condition: VDI Participants in the control condition viewed a
video series focusing on the lives of young IDUs living in an urban setting and then
participated in a facilitator-guided discussion. To minimize cross-contamination
between conditions, facilitators used a scripted manual to guide discussion around
family, education, self-respect, relationships, violence, parenting, and employment
to prevent discussion about injection-related topics. Any participant who sought
information on HCV-related risk behavior or health-care issues was referred to a
resource table located in the meeting room.
Training and Quality Assurance Procedures
All facilitators were trained during a 2-day training session held at the Baltimore site
before the beginning of field operations. The training session was led by investigators
responsible for the development of the intervention manuals and covered intervention manual content, group leadership techniques, and facilitation skills. The main
focus of the training was on the importance of maintaining Bintervention fidelity^ by
adhering to the manual outlines, instructions, and scripts, promoting active listening,
effective communication, group safety, and managing emotional reactions. Facilitators were also trained on ways to create a safe environment in order to facilitate
open and honest discussion among the participants by reinforcing confidentiality,
normalizing all emotions, allowing differences of opinion, and facilitating nonjudgmental discussions among the participants.
Three levels of quality assurance for the experimental and control conditions
were undertaken to ensure that the intervention sessions were delivered as
conceptualized and comparably conducted by facilitators across sites. First,
project coordinators at each site who were trained on intervention content and
delivery monitored sessions by observing them in progress. Group sessions in
both conditions were initially observed more frequently and at least once per
cohort as the study progressed. This ensured that minor corrections were given
to the facilitators immediately. Second, a committee comprised of one monitor
from each site observed the same two PMI sessions at each site to assess the
consistency of delivery between sites. Finally, every session in both conditions
was audiotaped. One taped session from each condition per cohort was selected
at random and reviewed by two trained monitors from external sites (no site
reviewed its own tapes) who evaluated delivery of intervention content and
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fidelity to the scripted manuals against a standardized checklist. Reviews and
feedback to facilitators were provided in real time, but facilitators were blind to
the review schedule. Results from this quality assurance protocol indicate that
for the 10% of all session tapes reviewed across trial conditions, the facilitators
delivered both PMI and VDI content with fidelity to the respective manuals 96%
of the time.
Follow-up Visits
All individuals randomized into a cohort were scheduled for follow-up at exactly 3
and 6 months after the date of the sixth session of the cohort they participated in,
irrespective of session attendance after randomization. A window period of 1 week
before and 2 weeks after the ideal follow-up date was established for the 3-month
follow-up visit. The window period for the 6-month follow-up visit was 1.5 months
before the 6-month date and extended to the end of the study period in order to
maximize follow-up yield. Participants were contacted 1–2 weeks prior to their
scheduled follow-up visit via regular mail, phone, or e-mail, depending on what
type of contact information was provided and what form of contact the participant
felt was the best way to be reached by.
At both follow-up visits, participants completed an ACASI-administered
behavioral assessment and provided a blood sample for HIV antibody testing at
3 months and for HIV antibody, HCV-RNA, and LFT testing at 6 months. As
follow-up interviews assessed behaviors during the past 3 months, a minimum of
3 months was required between each of the follow-up assessment visits to avoid
measuring the same behavioral events on two assessments. Follow-up results
visits were scheduled approximately 2 weeks after the 3- and 6-month follow-up
visits in order to provide test results and appropriate posttest counseling.
Participants at all three sites were remunerated for each follow-up visit attended,
and in Baltimore and New York City, participants were compensated for the
results visit they attended.
Statistical Analyses
Separate analyses were conducted to identify associations between key sociodemographic, injection drug use, and health-care utilization measures by randomization
status and trial arm assignment. Pearson chi-square tests were used to compare
categorical variables, and ANOVA was used to compare mean values for
continuous variables.

RESULTS
Trial Characteristics
Between April 2002 and May of 2004, a total of 1,949 individuals completed the
baseline portion of the CIDUS-III/DUIT baseline study in Baltimore, New York
City, and Seattle (Figure 1). Based on the additional anti-HCV positive and HIVnegative serostatus requirements for STRIVE, 43% (829/1949) of CIDUS-III/DUIT
participants were eligible for STRIVE. As STRIVE enrollment occurred at the
CIDUS-III/DUIT results visit, those participants who returned for this visit (75% or
622/829) were invited to join STRIVE; of these, 85% (531/622) provided written
informed consent to participate in the trial, and 95% (507/531) returned to
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complete the STRIVE behavioral baseline assessment. An additional 123 individuals were referred to STRIVE from other studies where they tested anti-HCV
positive. In total, 66% (418/630) were randomized to either one of the two
intervention conditions; there were 212 participants who did not return for
randomization despite multiple efforts to contact and follow up these participants.
Among those who did return, 53% (222/418) were randomized to the experimental
condition and 47% (196/418) to the attention-control condition.
Overall, 45 cohorts were conducted: 20 involving individual randomization
and 25 involving group randomization. Cohort size varied by type of randomization with a mean of 12 participants in individually randomized groups and a mean
of 7 participants in group-randomized cohorts. While session attendance for
individuals attending all six sessions was similar between intervention arms, it
varied by site, with Seattle reporting the highest session attendance (72 and 73%
for the PMI and the VDI, respectively) followed by New York City (69 and 62%)
and then Baltimore (46 and 40%).
Follow-up rates of 66% (n=276) and 80% (n=335) were obtained for the
three- and six-month visits, respectively, after accounting for loss to follow-up from
incarceration (n=11), having moved away from the study site (n=8), enrollment in a
residential drug treatment program (n=3), or death (n=1). There were no significant
differences for key sociodemographic and behavioral characteristics between
participants who returned for the 3-month follow-up visit and those who did not.
Similar comparisons between participants who completed the 6-month follow-up
visit and those who did not complete indicated that those who returned were more
likely to have health insurance, report symptoms associated with HCV, and report a
regular source of medical care (data not shown).
Baseline Characteristics by Randomization Status
and Trial Condition
At baseline, the average age of participants was 26.2 years (SD=3.9 years), with
randomized participants slightly older than nonrandomized participants (pG0.001)
(Table 1). Approximately 75% of this sample was male, and there was no
association between gender and randomization status. However, randomized
participants were more likely to be Hispanic/Latino (pG0.001) and have ever been
incarcerated (p=0.002). Homelessness among this sample was considerable, with
44% of participants reporting no housing; while this may have impacted initial
participation in the intervention trial, there was no association between homelessness and randomization status. There were no statistically significant differences
with regard to drug use by randomization status, with 60% of the sample reporting
alcohol use on a daily or weekly basis and heroin as the drug of choice. However,
sharing of injection equipment did vary slightly, although not significantly, by
randomization status, with more nonrandomized individuals reporting distributive
needle sharing (60 vs. 52%; p=0.051) and sharing cookers (79 vs. 71%; p=0.051)
compared to randomized participants. There was no significant association between
sharing other injection paraphernalia, such as cottons or rinse water, or backloading and randomization status. Recent involvement in drug treatment (such as
methadone maintenance, inpatient or outpatient programs) or alcohol treatment
programs was reported by 63 and 39% of participants, respectively, with no
difference by randomization status.
Nearly half (48%) had learned of their anti-HCV positive status within the
calendar year preceding the baseline visit. Syringe exchange and drug treatment
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TABLE 1. Baseline sociodemographic, drug use, and health-care characteristics of STRIVE
participants by randomization status
Characteristic

Total % (n)

Not randomized
% (n)

Randomized
% (n)

Total n

630

212

418

Site
Baltimore
50 (313)
56 (118)
New York
27 (168)
23 (49)
Seattle
24 (149)
21 (45)
Age; mean (SD)
26.2 (3.9)
25.4 (3.7)
Gender
Male
76 (477)
77 (161)
Female
24 (147)
23 (49)
Race/Ethnicity
Black or African-American
5 (33)
2 (5)
Hispanic/Latino
24 (153)
20 (42)
White
60 (380)
68 (143)
Other (Asian, American10 (64)
10 (22)
Indian, Mixed, Other)
Highest level of education completed
Less than high school
45 (281)
46 (96)
High school graduate or higher
55 (342)
54 (113)
Source of regular income during last 6 months
Legal source
67 (418)
66 (136)
Illegal source
25 (156)
26 (53)
Other
7 (46)
9 (18)
Homeless during last 6 month months
No
55 (345)
55 (116)
Yes
44 (276)
44 (92)
Ever spent time in jail, prison, or juvenile detention
No
18 (110)
11 (23)
Yes
82 (514)
89 (187)
Frequency of alcohol use in last 3 months
None
31 (195)
34 (70)
Daily (everyday)
9 (56)
8 (16)
Weekly (1–6 days/week)
31 (194)
30 (62)
Monthly (1–3 days/month)
28 (176)
29 (60)
Drug injected most often during last 3 months
Heroin alone
60 (363)
59 (119)
Heroin and cocaine
30 (179)
32 (65)
Crack/Cocaine
6 (37)
5 (9)
Other
4 (23)
5 (9)
Distributive needle sharing in last 3 months
Did not share an injection
46 (247)
40 (73)
needle with someone else
Shared an injection needle
55 (296)
60 (111)
Shared a cooker in the last 3 months
No
26 (157)
21 (43)
Yes
74 (445)
79 (160)
Shared cottons in the last 3 months
No
32 (190)
27 (55)
Yes
68 (412)
73 (148)

p-value

47 (195)
29 (119)
25 (104)
26.6 (3.9)

0.100

76 (316)
24 (98)

0.925

7 (28)
27 (111)
57 (237)
10 (42)

0.015

45 (185)
55 (229)

0.768

68 (282)
25 (103)
7 (28)

0.656

55 (229)
44 (184)

0.478

21 (87)
79 (327)

0.002

30
10
32
28

(125)
(40)
(132)
(116

0.718

61 (244)
29 (114)
7 (28)
4 (14)

0.486

49 (174)

0.051

G0.001

52 (185)
29 (114)
71 (285)

0.051

34 (135)
66 (264)

0.092
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Continued

Characteristic

Total % (n)

Not randomized
% (n)

Randomized
% (n)

Total n

630

212

418

Shared rinse water in the last 3 months
No
32 (189)
27
Yes
68 (411)
73
Backloaded in the last 3 months
No
35 (169)
30
Yes
65 (312)
70
Received treatment for alcohol use in last 6 months
No
61 (146)
61
Yes
39 (95)
39
Participated in drug treatment in last 3 months
No
37 (205)
39
Yes
63 (355)
61
Length of time known to be HCV positive
Less than 1 year
47 (263)
46
One or more years
53 (294)
54
Received first positive HCV test from
Research study
54 (325)
52
16 (98)
17
Needle exchange/drug
treatment program
Private doctor/hospital/health
19 (112)
20
department
Jail, prison, juvenile
11 (67)
10
detention center
Health-insurance status
Not insured
31 (194)
34
Insured
30 (190)
26
Don_t know
12 (77)
14
Refused to answer
27 (169)
26
Main source for medical care
Emergency room
41 (235)
41
Private doctor
20 (118)
18
Health department or other
27 (156)
26
clinic
Nowhere
12 (71)
15

p-value

(54)
(148)

34 (135)
66 (263)

0.073

(48)
(113)

38 (121)
62 (199)

0.083

(53)
(34)

60 (93)
40 (61)

0.936

(74)
(114)

35 (131)
65 (241)

0.336

(84)
(98)

48 (179)
52 (196)

0.726

(105)
(35)

55 (220)
16 (63)

0.848

(40)

18 (72)

(21)

12 (46)

(71)
(56)
(30)
(55)

29
32
11
27

(123)
(134)
(47)
(114)

0.347

(80)
(35)
(50)

40 (155)
22 (83)
28 (106)

0.444

(29)

11 (42)

programs or hospital and health departments were additional sources of HCV
testing for almost one-third of the sample. Forty percent cited obtaining most of
their medical care from an emergency room. Thirty percent of participants
reported having health insurance, 31% reported having no insurance, and 39%
were either unsure or refused to report their health-insurance status.
Baseline sample characteristics were also examined to ensure balance between
those randomized to either the intervention or attention-control condition (Table 2).
A comparison of key sociodemographic, alcohol and injection drug use
behaviors, and health-care utilization factors revealed no significant differences
between those randomized to the intervention versus attention-control
condition.
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TABLE 2. Baseline sociodemographic, drug use and health care characteristics of STRIVE
participants by trial arm
p-value

Characteristic

Total % (n)

PMI % (n)

VDI % (n)

Total n

418

222

196

50 (111)
27 (59)
23 (52)
26.7 (3.9)

43 (84)
31 (60)
27 (52)
26.4 (4.0)

0.343

76 (167)
24 (52)

76 (149)
24 (46)

0.971

7 (15)
25 (56)
57 (126)
11 (25)

7 (13)
28 (55)
57 (111)
9 (17)

0.843

46 (101)
54 (118)

43 (84)
57 (111)

0.534

69 (151)
23 (51)
8 (17)

68 (131)
27 (52)
6 (11)

0.547

58 (128)
42 (91)

52 (101)
48 (93)

0.244

22 (49)
78 (170)

20 (38)
81 (157)

0.472

31
11
31
28

29 (57)
9 (17)
34 (65)
28 (55)

0.874

61 (130)
29 (61)
7 (14)
3 (7)

61 (114)
28 (53)
7 (14)
4 (7)

0.982

47 (89)

50 (85)

0.654

53 (99)

50 (86)

29 (62)
71 (150)

28 (52)
72 (135)

0.751

35 (75)
65 (137)

32 (60)
68 (127)

0.488

Site
Baltimore
47 (195)
New York
29 (119)
Seattle
25 (104)
Mean age (SD)
26.6 (3.9)
Gender
Male
76 (316)
Female
24 (98)
Race/Ethnicity
Black or African-American
7 (28)
Hispanic/Latino
27 (111)
White
57 (237)
Other (Asian, American10 (42)
Indian, Mixed, Other)
Highest level of education completed
Less than high school
45 (185)
High school graduate or higher
55 (229)
Source of regular income during last 6 months
Legal source
68 (282)
Illegal source
25 (103)
Other
7 (28)
Homeless during last 6 month months
No
55 (229)
Yes
44 (184)
Ever spent time in jail, prison, or juvenile detention
No
21 (87)
Yes
79 (327)
Frequency of alcohol use in last 3 months
None
30 (125)
Daily (everyday)
10 (40)
Weekly (1–6 days/week)
32 (132)
Monthly (1–3 days/month)
28 (116
Drug injected most often during last 3 months
Heroin alone
61 (244)
Heroin and cocaine
29 (114)
Crack/Cocaine
7 (28)
Other
4 (14)
Distributive needle sharing in last 3 months
Did not share an injection needle
49 (174)
with someone else
Shared an injection needle
52 (185)
Shared a cooker in the last 3 months
No
29 (114)
Yes
71 (285)
Shared cottons in the last 3 months
No
34 (135)
Yes
66 (264)

(68)
(23)
(67)
(61)

0.434
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Continued
p-value

Characteristic

Total % (n)

PMI % (n)

VDI % (n)

Total n

418

222

196

34 (71)
66 (139)

34 (64)
66 (124)

0.961

37 (61)
63 (105)

39 (60)
61 (94)

0.683

61 (44)
39 (28)

60 (49)
40 (33)

0.864

37 (73)
63 (127)

34 (58)
66 (114)

0.576

44 (87)
56 (110)

52 (92)
48 (86)

0.145

53 (111)
17 (35)

55 (109)
15 (28)

0.863

19 (39)

17 (33)

12 (25)

11 (21)

30 (66)
28( 63)
11 (24)
31 (69)

29
36
12
23

(57)
(71)
(23)
(45)

0.203

38
19
29
13

42 (78)
24 (44)
25 (47)
9 (16)

0.335

Shared rinse water in the last 3 months
No
34 (135)
Yes
66 (263)
Backloaded in the last 3 months
No
38 (121)
Yes
62 (199)
Received treatment for alcohol use in last 6 months
No
60 (93)
Yes
40 (61)
Participated in drug treatment in last 3 months
No
35 (131)
Yes
65 (241)
Length of time known to be HCV positive
Less than 1 year
48 (179)
One or more years
52 (196)
Received first positive HCV test from
Research study
55 (220)
Needle exchange/drug
16 (63)
treatment program
18 (72)
Private doctor/hospital/health
department
12 (46)
Jail, prison, juvenile detention
center
Health-insurance status
Not insured
29 (123)
Insured
32 (134)
Don_t know
11 (47)
Refused to answer
27 (114)
Main source for medical care
Emergency room
40 (155)
Private doctor
22 (83)
Health department or other clinic
28 (106)
Nowhere
11 (42)

(77)
(39)
(59)
(26)

DISCUSSION
The methods used to recruit, randomize, and retain anti-HCV positive IDUs for this
behavioral intervention trial indicate that this study was acceptable to participants
and feasible to conduct. One-half of the study participants were recently diagnosed
with HCV infection, and few reported receiving health care for their HCV
infection, underscoring the need for intervention efforts and indicating that the
appropriate target population had been reached. Some attrition occurred before
randomization and was associated with demographic characteristics but not HCV
transmission risk behaviors. Regarding randomization, baseline sociodemographic
and behavioral characteristics were balanced between participants in the two trial

112

KAPADIA ET AL.

conditions, indicating that the randomization scheme was successful and that these
two groups were also balanced with respect to unmeasured characteristics.24 Thus,
the trial participants were representative of the recruited population in terms of risk
behaviors that the intervention intended to change.
A key feature of this study is the recruitment of individuals who recently
learned of their HCV status. Prior research indicates that IDUs who become
infected with HCV, especially during the first few years after onset of injection drug
use, may continue to engage in high-risk syringe and equipment sharing because
they may be unaware of their anti-HCV positive serostatus.25 In fact, our data
revealed that over half of the IDUs in STRIVE were engaging in distributive needle
sharing, and three quarters reported injection equipment sharing with peers and
partners, a significant risk factor for HCV transmission.5,8 Consequently, the ability
to reach out to young, HCV-positive IDUs and to provide accurate information
about the transmission of HCV represents a crucial step in potentially stemming the
spread of HCV among IDUs.
Also of note is the high level of homelessness and incarceration reported in this
sample. While this high degree of HCV among homeless IDUs is similar to that
reported in other studies of IDUs,26–28 it does indicate that HCV interventions will
need to account for environmental and behavioral factors associated with homelessness such as lack of proper hygiene, poor nutrition, and high levels of risky IDU
behavior. The high prevalence of lifetime incarceration among STRIVE participants
is not surprising given that previous studies have also shown higher rates of HCV and
other blood-borne viruses among previously incarcerated individuals.29–31
Finally, as shown in other research studies among IDUs, access to and
utilization of health-care services are poor among this population.32 It is important
to note that a significant portion of this sample either did not have (31%) or were
uncertain (12%) about their health-insurance coverage. As limited access to healthcare services may delay HCV testing, this is significant to note because HCV
therapy may be more effective if initiated early after infection.33,34
To date, the majority of interventions for young IDUs have concentrated on
primary or secondary HIV prevention with an ancillary focus on preventing HCV
infection. Given the overwhelming burden of HCV infection among IDUs, the lack
of an effective vaccine against HCV, and a treatment regimen that is not completely
effective and in many cases not offered to IDUs,35 the need for comprehensive and
effective HCV prevention programs is compelling. The STRIVE study represents the
first major attempt to meet these needs. This overview of STRIVE provides detailed
information on the key logistics involved in conducting a behavioral intervention
for a hard-to-reach population of HCV-positive young IDUs, who may be less
willing to seek mainstream support services or have access to health-care services. A
major strength of this intervention trial was its integrated approach to the
prevention of secondary HCV transmission, specifically in that it allows participants to address both behavioral (i.e., alcohol consumption, drug use, needle
sharing, etc.) and health-care concerns (i.e., improved access to HCV monitoring
and treatment, fostering better communication with providers, etc.) within a harm
reduction framework.
In addition to the strengths noted above, all assessments were conducted using
ACASI, where participants were able to complete all baseline and follow-up surveys
on their own. As such, we expect less socially desirable responding with respect to
unsafe injection practices compared to interviewer administered surveys.36–38
Finally, the intervention trial not only provided HCV-positive individuals with an
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opportunity to openly discuss their serostatus but to also gain correct information
about the nature of HCV disease, skills to interact with health-care providers,
appropriate disease management skills, and communication techniques to deal with
peers and partners.
Some limitations of this study design should be noted. First, despite concerted
efforts to recruit an ethnically representative sample, the study may not be
generalizable to minority IDUs as 60% of participants were white and only 24
and 5% self-identified as Hispanic/Latino and African-American, respectively.
Consequently, it may be difficult to conduct subgroup analyses to determine
whether intervention effects differed by racial/ethnic background. Second, the sixsession design of this study may have limited the involvement of individuals who
had jobs or other commitments and were not able to attend prescheduled group
sessions. For women, in particular, the inability to procure appropriate child care
may have prevented study participation and may be one reason for the low
enrollment (24%) of women in this study. Finally, although the nature of the study
was explained to all potential participants, the stigma associated with revealing
one_s HCV-positive serostatus in a group setting may have discouraged some
individuals from participating in the trial.
In response to the large number of IDUs living with HCV, there is an urgent
need for the development, testing, and implementation of intervention programs
that not only address the risky behaviors associated with injection drug use but
also the barriers to health-care seeking and utilization. Although the logistical
details of the STRIVE study were complex, these strict procedures were necessary
in order to ensure the integrity of the randomized trial design and measure the
efficacy of this intervention study. Given our ability to retain up to 70% of
participants for all six sessions of the intervention, we are confident that, if found
to be effective, this intervention would be acceptable among young IDUs and
could be implemented by trained staff at community-based organizations serving
IDUs.
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