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Abstract
Aims—Young injection drug users (IDU) are at high risk for hepatitis C virus (HCV). We sought
to determine whether perceiving one's injecting partner to be HCV positive was associated with
decreased odds of engaging in receptive needle/syringe sharing (RNS) or ancillary equipment
sharing (AES) with that partner.

Design—We conducted a cross-sectional study from 2003 to 2007 in San Francisco (n=212
participants) to examine whether perceived partner HCV status was associated with RNS and AES
within injecting partnerships (n=492 partnerships) of young (under age 30) IDU who are HCV
antibody negative.

Findings—RNS and AES (in the absence of RNS) occurred in 23% and 66% of injecting
partnerships in the prior month. The odds of engaging in RNS were significantly lower for
relationships in which the participant reported that his/her partner was HCV positive (odds ratio
[OR] 0.49; 95% confidence interval [CI] 0.25-0.95). This association was attenuated when
adjusted for reusing one's own needle/syringe (adjusted OR 0.57; 95% CI 0.28-1.15). The odds of
engaging in AES were lower for participants who did not know the HCV status of their partner,
only among non-sexual partnerships (OR 0.47; 95% CI 0.29-0.76).

Conclusions—Because perceiving one's partner to be HCV positive was associated with
decreased RNS, increased HCV testing and partner disclosure may be warranted. AES was
common and was decreased only among non-sexual partnerships in which the HCV status of the
partner was not known. This suggests that interventions to reduce AES in young IDU must be
widespread.

Introduction
Hepatitis C virus (HCV) is a major cause of morbidity and mortality, especially among
injecting drug users (IDU). The majority of IDU in Western countries, 50-95%, are infected
with HCV.1 HCV incidence in IDU remains high, and is 26.7 per 100 person years of
observation (PYO) (95% CI, 21.5-31.6) in young (under age 30) IDU in San Francisco.2

Injecting with someone else's previously used needle/syringe, termed receptive needle/
syringe sharing (RNS), is the most efficient route for acquiring HCV. In addition, sharing
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ancillary injecting equipment such as cookers to dissolve drugs and cottons used to filter
impurities from drug solutions has been associated with HCV infection3, 4 and likely plays a
significant role in the current HCV epidemic in injecting drug users (IDU).5 Many studies
have characterized the individual level characteristics associated with RNS6-15 and AES.
16-18

However, for most IDU, injecting drugs is a highly social activity not conducted in isolation.
16, 19 Injecting relationships (which may or may not include sex) may be formed for
economic reasons, to share drugs that are more cheaply purchased in larger quantities, or, as
was the case in an ethnographic study among young women on the streets of San Francisco,
for safety, economic, and romantic reasons.20 Several studies have found that being in a
sexual relationship with injecting partners increased the odds of engaging in RNS,11, 14, 15,
21-23 along with other relationship level variables such as injecting frequently with one's
injecting partners,14 pooling resources to buy drugs with injecting partners,21 being related
to one's injecting partners,11, 21, 23 having a close relationship,14, 21, 22 and having known
one's injecting partner for a longer duration.22 Studies that have examined the influence of
injecting relationships on AES found that injecting network size,24 pooling money to buy
drugs,24 injecting with sex partners or regular injecting partners,25 having injecting partners
who engaged in a variety of unsafe injecting behaviors,26 and holding norms that
encouraged risk behavior were associated with engaging in AES.25, 27

Very little study has been conducted to examine whether the perceived risk of HCV
infection of one's injecting partners is associated with RNS and AES. The impact of
knowledge of the HIV infection status of one's sexual partners on sexual behavior has been
examined among men who have sex with men,28-31 but the impact of partner HCV
serostatus on injecting risk behavior has been examined in only two studies of IDU, with
conflicting results.32, 33 We therefore examined the injecting partnerships of young HCV
antibody negative IDU to describe the characteristics and risk behaviors within such
partnerships and to determine whether perceptions about one's partner's HCV status is
associated with RNS or AES with that partner.

Methods
Design, setting and participants

From 2003 to 2007, young (under age 30) IDU were recruited into a cross-sectional study to
determine eligibility for a prospective cohort study, one of several studies of young IDU in
San Francisco, collectively known as the UFO Study. This study occurred at community-
based storefront field sites. Outreach workers visited neighborhoods where young drug users
were known to congregate. They approached those young persons who were socializing or
panhandling in public spaces; who had visible signs of counter-cultural dress, tattoos,
piercings, or hairstyle; who were visibly homeless; and/or who were socializing with those
who met the above description. Individuals who were interested in participating in a
research study were given a card that included the study contact information. Word of mouth
referrals by current and former study participants were also encouraged.

Eligible persons were under age 30, injected drugs in the prior 30 days; and from March
2006 onward, reported not being infected with HCV. Injecting status was verified by field
staff through questions about injection practices. Study participants completed an
interviewer-administered interview, received client-centered risk reduction counseling, and
underwent phlebotomy for HCV testing. Participants returned one week later for viral
testing results, counseling, referrals and enrollment in a prospective cohort (if eligible) and
were remunerated $10-$20 each visit. All protocols were approved by the Institutional
Review Board of the University of California, San Francisco.
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Partnership definition—Each participant reported on up to three injecting and/or sexual
partners with whom he/she had injected the most or spent the most time with in the prior
month. Injecting partners were defined as persons with whom the participant had injected in
the same physical space, i.e., both persons were injecting drugs. This definition did not
require that drugs or injecting equipment was shared. Sexual partners were those with whom
the participant had engaged in oral, vaginal or anal sex in the prior month.

Outcome variables
The main outcome variables for each partnership were: (1) injecting with one's partner's
previously used needle/syringe in the prior month (RNS) (yes/no), and; (2) and, among those
who had not engaged in RNS with their partner, preparing drugs with one's partner in the
same cooker, spoon, or baggie (AES) (yes/no).

Independent variables
Participant characteristics—Demographic characteristics included gender (grouping
the single transgender with gender at birth), age, and race/ethnicity. We categorized
participants who reported living the majority of the time in the prior three months on the
street, in a shelter, drug treatment facility, jail, or prison as marginally housed or homeless.
We obtained self-reported HIV and HCV status for participants in 2004 through 2007, and
2006 through 2007 respectively.

Participant drug and alcohol use—Injection drug use variables included duration since
first injected, the number of days the participant injected in the prior 30, and in the prior
three months, the drugs injected, the number of injecting partners, whether the participant
obtained needles/syringes from a needle exchange program, and whether the participant
typically reused his/her own needle/syringe. Non-injection drug use variables included the
number of days the participant consumed alcohol in the prior 30 days and whether the
participant used methamphetamine and crack cocaine in the prior three months.

Partnership characteristics—The participants reported for each partnership: the
partner's sex, approximate age, duration of acquaintance, and in the past month, whether the
participant and the partner had stayed together for at least one night, and whether the
participant and partner had traveled together outside of San Francisco (2003 to 2005 surveys
only). The participants also reported whether they had engaged in sexual relations (not
explicitly defined) with each partner in the past month.

Injecting behaviors within partnerships—Injecting behaviors (aside from RNS and
AES described above) elicited for each partnership in the prior month included the
frequency the participant injected with the partner, whether the participant pooled money
with the partner to buy drugs (2003 to 2005 surveys only), and whether the participant was
injected by the partner (2003 to 2005 surveys only). Participants reported on the perceived
HIV and HCV status of each partner.

Laboratory testing
Antibody to HCV (anti-HCV) was detected using a second generation enzyme immunoassay
(EIA-2.0; Ortho Diagnostics Systems, Raritan, New Jersey) or using the EIA 3.0 (EIA-3,
Ortho Clinical Diagnostics, Raritan NJ). Specimens that were antibody negative were
additionally tested for HCV RNA (using the dHCV TMA assay component of the Procleix®
HIV-1/HCV assay, Gen-Probe Inc., San Diego, CA).
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Analyses
We reported on frequency distributions for categorical variables and medians and
interquartile ranges (IQRs) for continuous variables. Several continuous variables (age,
years since first injected, number of days injected in the prior month, and number of persons
with whom the participant injected in the prior month) were categorized for ease of
presentation. We explicitly noted where data were missing due to differing questionnaire
versions; other missing data were due to non-response. We examined bivariate associations
of the participant characteristics and drug and alcohol behaviors, and partnership variables
with the two outcome variables. The participant variables considered were participant age,
sex, race/ethnicity, homelessness, travel out of San Francisco, prior or current incarceration,
self-reported HCV and HIV status, years injected drugs, safe injecting behaviors such as not
reusing one's own needle/syringe and accessing new needles/syringes at needle/syringe
exchange programs (NSEPs), and current drug and alcohol use. The partnership level
variables included demographic characteristics such as the age of the partner, the age
difference between the partners, and the sexual composition of the partnership (male-male,
male-female, etc.). These partnership variables were chosen based on the observations of
Bourgois et alwho observed that males who were typically older and sexual partners
frequently controlled the injecting of their young female IDU partners.15 20 Lastly, because
emotional and physical closeness have been previously associated with increased odds of
RNS and/or AES, 11, 14, 15, 21-23, 25 we examined whether the injecting partners had
engaged in sex in the prior month, how long the partners had been acquainted, whether the
partners stayed together overnight, how frequently the partners injected together, and
whether the participant reported that their partner injected with other IDU. We used
Generalized Estimating Equation (GEE) methods with the logistic link and an exchangeable
correlation matrix to calculate odds ratios and confidence intervals (CI) that correct for the
correlation between multiple partners reported by the same participant. We created a dummy
category to represent the missing data for variables collected only in the 2003 to 2005 data.

We used GEE analyses to examine effect modification of the perceived HCV status of the
participants' injecting partners for two variables of interest: sex of the participant and
whether the partners had engaged in sex in the prior month. We concluded that there was
effect modification if the overall p-value of the interaction was less than 0.10 (set liberally in
order to overcome low power to detect interaction)34 or if the p-value for any individual
interaction term was less than 0.05.

We examined potential confounding by variables that were associated with the outcomes in
the bivariate analyses. We constructed models individually for each potential confounder
along with perceived HCV status of the injecting partner for each outcome. In the case of
effect modification, we examined confounding within the levels of the effect modifier. We
did not examine the potential confounding effect of AES in the model of RNS because
almost all (93%) engaging in RNS with their injecting partner also engaged in AES with that
partner. We concluded that there was confounding if the p-value for the resulting odds ratios
for perceived HCV status of one's injecting partner changed to p>0.10 for any level of that
variable that had been statistically significant in the unadjusted model.

Results
Sample description

Two-hundred sixty five of 384 eligible study participants (69%) had negative anti-HCV
tests, while 21 (8%) of those were positive on RNA testing. Eighty percent (n=212) of the
265 anti-HCV negative participants reported on at least one injecting partnership in the prior
month, for a total of 492 partnerships for this analysis (Figure 1).
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Among the 53 anti-HCV negative participants who reported no injecting partners in the prior
month, 40% (n=21) had not injected drugs in the prior month. The remaining who injected
drugs but reported no injecting partners (n=32) did not differ from the 212 who had at least
one injecting partner on demographic variables, but differed significantly on several
behavioral variables, including frequency of injecting (median 7 [IQR 2-20.5] versus median
18 [IQR 6-28] days of the past 30, p=0.01), injecting heroin prior 3 months (59% versus
84%, p<0.01), and drinking alcohol daily or almost daily in the prior 30 days (19% versus
39%, p=0.04).

The 212 anti-HCV negative young IDU who had at least one injecting partner included in
this analysis were primarily male (67%) and white (70%), the median age was 22 (IQR
20-25), the participants had injected drugs for a median of 3.9 years (IQR 1.7-6.7) and had
injected a median of 18 (IQR 6-28) days of the prior 30 (Table 1). Half (53%) of those who
were asked their HCV status (n=87) reported that they were HCV negative, while most of
the others (41%) reported that they had never been tested for HCV. Non-injecting drug and
alcohol use are also shown on Table 1.

Description of partnerships
Partnership characteristics—The characteristics of the 492 injecting partnerships are
summarized in Table 2. In twelve percent (12%) of the partnerships, the partner was 5 to 10
years older than the participant, and in 12% the partner was more than 10 years older than
the participant. Forty-nine percent (49%) of the partnerships were between male and female
IDU, 43% were between two males, and 7% were between two females. The partners had
been acquainted for a median of 6 months (IQR 2-25), and 71% had lived or stayed together
at least one night in the prior month.

Partnership injecting behaviors—In 47% of the partnerships, the partners injected
together at least three times per week in the prior month (Table 2). In 84% of the
partnerships, the partners pooled money to buy drugs, and in 29%, the participant was
injected by the partner. In 23% of the partnerships, the participant had engaged in RNS with
his/her partner, and in the 359 injecting partnerships in which the participant did not engage
in RNS, 64% engaged in AES.

Perceptions about partner HCV/HIV status and injecting exclusivity—For half
(49%) and 42% of the partnerships, the participant did not know the HCV and HIV status
respectively of his/her injecting partner. For 11% of the partnerships, the participant
reported that the partner had no other injecting partners, for 53% the participant reported that
his/her partner had other injecting partners, and for 36% of the partnerships, the participant
did not know if his/her partner had other injecting partners.

Correlates of within partnership RNS
Participant level correlates of RNS within the partnerships in bivariate analysis included
female gender, older age (20-24 compared to 15-19), traveling outside of San Francisco,
recent incarceration, injecting with only one injecting partner, not obtaining needles/syringes
from NEPs, and reusing one's own needle/syringe (Table 3). Partnership level variables
associated with RNS within the partnerships included partner age (≤ age 35 compared to
>35 years), partnership age difference (partner ≤10 years older than participant), partnership
gender (gender discordant compared to male-male partnerships), duration acquainted with
one's partner (≥1 year compared to less than one month), living or staying with one's partner,
traveling outside of SF with one's partner, injecting frequently with one's partner, being
injected by one's partner, and engaging in AES with one's partner. Those who reported that

Hahn et al. Page 5

Addiction. Author manuscript; available in PMC 2011 July 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



their partner was HCV positive were significantly less likely to engage in RNS with that
partner (odds ratio 0.49 (95% CI 0.25-0.95).

We found no significant effect modification of sex or engaging in sex with one's partner
with the perceived HCV status of one's partner (Table 4). When we conducted adjusted
analyses, we found only re-using one's own needle/syringe had a significant effect on the
association between perceiving one's partner to be HCV positive and engaging in RNS with
that partner. Adjusting for this variable, the odds ratio for perceiving one's partner to be
HCV positive on engaging in RNS with that partner increased to 0.57 (95% CI 0.28-1.15).

Correlates of AES within the partnerships with no RNS
Participant level variables that were associated with engaging in AES within partnerships in
bivariate analysis (Table 3) included snorting or smoking methamphetamine, injecting
methamphetamine, years since first injected (any drug), and injecting daily or almost daily.
Partnership level variables that were associated with AES included having had sex with
one's partner, living or staying with one's partner, injecting frequently with one's partner,
and being injected by one's partner. Participants who did not know the HCV or HIV status
of their partner were significantly less likely than those who reported that their partner was
HCV negative to report engaging in AES with that partner (odds ratio 0.60; 95% CI
0.37-0.97).

We found no effect modification by sex, but we did find significant effect modification on
the association between reporting unknown partner HCV and engaging in AES with that
partner by whether the participant had engaged in sex with his/her injecting partner (Table
4). We did not find any evidence of confounding within the levels of the effect modifier.

Discussion
This study found that injecting partnerships in which the participant thought that their
injecting partner was HCV positive had lower odds of engaging in RNS with that partner,
compared to those partnerships in which the participants reported that their partner was
HCV negative. While some studies have examined the effects of one's own HCV status on
injecting risk behavior,35, 36 only two other studies that we are aware of have examined the
effect of perceived partner serostatus on injecting risk behavior32, 33 The study by De et al
found no difference in needle/syringe sharing (both borrowing and lending studied together)
by the HCV status of the participant and their partners32 The study by Burt et al found that
IDU were more likely to share (borrow or lend) injection equipment (needles/syringes,
cookers, cottons and water) with those of the same HCV status.33 Our finding is consistent
with that of Burt et al33 and is an indication that young IDU may engage in some amount of
risk calculation in order to avoid infection with HCV. However, it is not encouraging that
young IDU who did not know their partner's HCV status had equal odds of engaging in RNS
as those who reported that their partner was HCV negative. We found that using one's own
needle/syringe only one time attenuated the association between perceiving one's partner to
be HCV positive and engaging in RNS with that partner and therefore re-using one's needle/
syringe may be a mediator. Those who believe that their partner is HCV positive are more
likely to practice safer injecting habits overall, however the directionality of this association
cannot be concluded from these cross-sectional data. None of the other variables that were
associated with engaging in RNS with one's partner affected the association with believing
one's partner was HCV positive.

Our second finding was those who reported that they did not know the HCV status of their
injecting partner had significantly lower odds of engaging in AES with that partner as
compared to those who reported that their partner was HCV negative, among those
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partnerships in which the partners had not engaged in sex. This association was not
attenuated after adjusting for variables that were associated with engaging in AES in
bivariate analyses. There was no association between the respondent's perceived HCV status
of their injecting partners and engaging in AES with those partners, among the partnerships
where the partners had engaged in sex in the prior month. This finding is consistent with
previous studies showing increased injecting risk behavior among sexual partners.11, 14, 15,
21-23

The majority of the injecting partnerships of young IDU were between persons who were
close in age, who had known each other for a median of 6 months, and who were male and
female IDU (rather than the same sex), and 30% of the injecting partners had also engaged
in sex. Just over half (53%) of the participants had previously been tested for HCV, and the
participants did not know the HCV status of almost half (49%) of their injecting partners.
This highlights that while there is a fair degree of closeness in several aspects of the
injecting relationships in young IDU, HCV testing and HCV status disclosure is not the
norm.

There are several limitations to note in interpreting these results. First, the data are collected
by self-report, and social desirability bias may affect the results. Young IDU who have been
exposed to risk reduction counseling may under-report engaging in risk behaviors,
especially with known HCV positive partners, which would bias our results away from the
null. However, the level of risk behavior reported is quite consistent with that observed in
other studies of young IDU.25 Participants were asked to report on partnership
characteristics for those partners with whom they injected most often, with a limit of three
partnerships. Therefore for those with more than three partnerships, lower frequency
partnerships were excluded and we therefore cannot generalize our results to all injecting
partnerships. The results are also limited by the cross-sectional nature of the study.

The results from this study suggest that knowledge that one's partner is HCV positive may
foster avoidance of RNS. This study highlights the potential need for broader programs of
HCV testing and emphasis on partner disclosure, given that such high proportions of young
IDU knew neither their own nor their partners' HCV status. However, no studies have been
conducted to examine the impact of partner HCV status disclosure, while studies of the
impact of knowing one's own HCV status have been mixed. A recent ethnographic study
which assessed IDU's views of HCV infection in young IDU illustrated that for some young
IDU, knowledge that they are infected with HCV leads them to attempt to prevent spreading
the infection to others.37 On the other hand, in our population, we found that young IDU did
not reduce their level of lending injecting equipment to others or engaging in AES after they
were told they were infected with HCV.38

It would be important to conduct modeling studies to determine the plausible effect of a
serosorting approach on reducing HCV incidence in IDU. We caution that HIV serosorting
of sexual partners has been shown to have clear limitations.31, 39, 40 The results also suggest
that young IDU engage in AES with sexual partners regardless of the perceived HCV status
of that partner. As AES appears to be a significant route of transmission for HCV,5 this
route of infection deserves more emphasis in designing programs to reduce HCV
transmission.
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Figure 1.
Flow chart of study participants and injecting partnerships.
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Table 1
Demographic characteristics and injecting behaviors of HCV negative young IDU in San
Francisco with ≥1 injecting partner (N=212)

Demographic characteristic n (%)

Gender

 Male 142 (67)

 Female 70 (33)

Age (Median 22.2; IQR 20.0-24.6)

 15-19 53 (25)

 20-24 113 (53)

 25-29 46 (22)

Race

 White 148 (70)

 Mixed/other 63 (30)

Homeless/marginally housed, prior 3 months

 No 61 (29)

 Yes 151 (71)

Ever incarcerated (jail or prison)

 No 43 (20)

 Yes, >3 months ago 112 (53)

 Yes, in the prior 3 months 56 (27)

Traveled outside of San Francisco, prior 3 months

 No 76 (36)

 Yes 136 (64)

HCV/HIV status

Self-reported HCV status (n=87)

 Negative 46 (53)

 Positive (incorrect) 1 (1)

 Unknown 4 (5)

 Never tested 36 (41)

Self reported HIV status (n=152)

 Negative 109 (72)

 Positive 4 (3)

 Indeterminate 4 (3)

 Never tested 35 (23)

Participant drug and alcohol use

Drank alcohol daily or almost daily, prior month

 No 130 (61)

 Yes 82 (39)
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Demographic characteristic n (%)

Smoked crack cocaine, prior 3 months

 No 100 (47)

 Yes 112 (53)

Snorted or smoked methamphetamine, prior 3 months

 No 92 (43)

 Yes 120 (57)

Participant injecting drug use (prior 3 months unless otherwise specified)

Years since first injected drugs (Median 3.9; IQR 1.7-6.7)

 <3 86 (41)

 3-5 63 (30)

 ≥6 62 (29)

Number of days injected, past 30 days (Median 18; IQR 6-28)

 0-20 days 77 (36)

 21-30 days 135 (64)

Number of persons with whom injected (prior month) n=196 (Median 3; IQR 2-5)

 1 43 (22)

 2-4 92 (47)

 ≥5 61 (31)

Obtained needles/syringes at an NEP

 No 54 (25)

 Yes 158 (75)

Injected heroin (not mixed with other drugs)

 No 33 (16)

 Yes 178 (84)

Injected methamphetamine (by itself or mixed with heroin)

 No 68 (32)

 Yes 144 (68)

Injected powder cocaine

 No 149 (70)

 Yes 63 (30)

Injected crack cocaine

 No 169 (81)

 Yes 40 (19)

Injected with the same needle/syringe >1 time

 No 106 (50)

 Yes 106 (50)
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Table 2
Characteristics and behaviors in the prior month of the injecting partnerships of young
IDU, N=492 partnerships

Partnership characteristics n (%)

Partner age compared to participant

 Partner <5 years older 351 (76)

 Partner 5-10 years older 53 (12)

 Partner >10 years older 56 (12)

Partner approximate age

 <20 101 (22)

 20-35 317 (69)

 >35 42 (9)

Partnership sex

 Participant male -- partner male 197 (43)

 Participant female – partner female 33 (7)

 Participant male – partner female 108 (23)

 Participant female – partner male 124 (26)

Participant and partner engaged in sexual relations, prior month

No 343 (70)

 Yes 149 (30)

Months participant acquainted with partner (Median 6; IQR 2-25)

 ≤3 183 (37)

 3-12 135 (27)

 >=12 174 (35)

Lived or stayed with partner (at least one night in the prior month)

 No 144 (29)

 Yes 348 (71)

Traveled with partner outside of San Francisco*

 No 183 (67)

 Yes 91 (33)

Partnership injecting behaviors, prior month

Frequency of injecting with partner

 Less than once a week 137 (28)

 1-2 times/week 120 (25)

 3-5 times/week 123 (26)

 >5 times/week 101 (21)

Pooled money to buy drugs with partner*

 No 44 (16)
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Partnership characteristics n (%)

 Yes 230 (84)

Injected by partner*

 No 190 (71)

 Yes 78 (29)

Used partner's needle/syringe (RNS)

 No 101 (67)

 Yes 111 (23)

Partner injects exclusively with participant

 No 259 (53)

 Yes 55 (11)

 Unknown 178 (36)

Shared drug preparation equipment with partner (AES), among those who did not engage in RNS

 No 130 (36)

 Yes 229 (64)

Perceptions about partner HCV/HIV status

Perceived HCV status of partner

 Negative 141 (29)

 Positive 108 (22)

 Unknown 241 (49)

Perceived HIV status of partner

 Negative 268 (55)

 Positive 16 (3)

 Unknown 204 (42)

*
Not collected for 2006-2007 surveys
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Table 3
Correlates of injecting with partner's previously used needle/syringe (RNS) and sharing
ancillary injecting equipment (AES) with partner, prior month

Overall
Odds ratio for RNS (95% CI) Odds ratio for AES (95%

CI)

Participant characteristics

Gender

 Male 1.00 1.00

 Female 1.73 (1.03-2.90)╪ 1.14 (0.63-2.05)

Age

 15-19 1.00 1.00

 20-24 2.12 (1.06-4.24)╪ 0.93 (0.45-1.95)

 25-29 1.11 (0.49-2.50) 1.12 (0.49-2.58)

Race/ethnicity

 White 1.00 1.00

 Non-white 1.59 (0.94-2.70) 1.20 (0.63-2.29)

Homeless/marginally housed, prior 3 months

 No 1.00 1.00

 Yes 1.24 (0.70-2.18) 0.90 (0.49-1.68)

Ever incarcerated (jail or prison)

 No 1.00 1.00

 Yes, >3 months ago 0.77 (0.38-1.53) 1.02 (0.51-2.01)

 Yes, in the prior 3 months 1.94 (1.11-3.40)╪ 0.56 (0.28-1.11)

Traveled outside of San Francisco, prior 3 months

 No 1.00 1.00

 Yes 1.93 (1.10-3.40)╪ 1.11 (0.62-1.99)

Participant HCV/HIV status

Self-reported HCV status, last test (n=201)

 Negative 1.00 1.00

 Indeterminate/Incorrect/Unknown 1.60 (0.74-3.43) 0.67 (0.28-1.60)

Self-reported HIV status, last test

 Negative 1.00 1.00

 Positive 1.59 (0.79-3.17) 1.19 (0.12-11.92)

 Indeterminate/Unknown 1.05 (0.63-1.77) 0.71 (0.40-1.27)

Participant drug and alcohol use

Drank alcohol daily/almost daily, prior month

 No 1.00 1.00
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Overall
Odds ratio for RNS (95% CI) Odds ratio for AES (95%

CI)

 Yes 0.85 (0.51-1.41) 1.09 (0.60-1.97)

Smoked crack cocaine, prior 3 months

 No 1.00 1.00

 Yes 1.05 (0.64-1.74) 1.15 (0.65-2.03)

Snorted or smoked methamphetamine, prior 3 months

 No 1.00 1.00

 Yes 0.92 (0.56-1.52) 1.93 (1.09-3.41)╪

Participant injecting drug use (prior 3 months unless otherwise
specified)

Years since first injected drugs

 <3 0.80 (0.45-1.43) 0.60 (0.30-1.19)

 3-5 1.04 (0.55-1.95) 0.40 (0.19-0.85)╪

 ≥6 1.00 1.00

Injected daily or almost daily, prior 30 days

 No 1.00 1.00

 Yes 1.02 (0.62-1.69) 1.85 (1.04-3.28)╪

Injected heroin (not mixed with other drugs)

 No 1.00 1.00

 Yes 2.09 (0.89-4.89) 1.06 (0.50-2.26)

Injected methamphetamine (by itself or mixed with heroin)

 No 1.00 1.00

 Yes 0.63 (0.38-1.06) 1.85 (1.01-3.42)╪

Injected powder cocaine

 No 1.00 1.00

 Yes 1.46 (0.87-2.46) 0.86 (0.46-1.59)

Injected crack cocaine

 No 1.00 1.00

 Yes 1.47 (0.84-2.59) 1.13 (0.54-2.35)

Number of persons injected with prior month

 1 1.00 1.00

 2-4 0.58 (0.27-1.20) 1.16 (0.49-2.72)

 ≥5 0.60 (0.28-1.30) 1.21 (0.49-2.97)

Obtained needles/syringes from a needle exchange

 No 1.00 1.00

 Yes 0.53 (0.30-0.91)╪ 1.55 (0.80-3.33)
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Overall
Odds ratio for RNS (95% CI) Odds ratio for AES (95%

CI)

Used needle/syringe >1 time

 No 1.00 1.00

 Yes 3.45 (2.03-5.86)╪ 1.24 (0.70-2.21)

Partnership characteristics

Partner approximate age

 <20 4.40 (1.24-15.65)╪ 0.85 (0.42-1.73)

 20-35 5.59 (1.63-19.19)╪ 1.14 (0.62-2.11)

 >35 1.00 1.00

Partner age compared to participant

 Partner <5 years older 5.53 (1.59-19.24)╪ 1.25 (0.82-1.91)

 Partner 5-10 years older 5.15 (1.65-16.06)╪ 1.19 (0.64-2.23)

 Partner >10 years older 1.00 1.00

Partnership sex

 Participant male -- partner male 1.00 1.00

 Participant female – partner female 1.95 (0.82-4.64) 1.26 (0.50-3.18)

 Participant male – partner female 2.79 (1.56-5.00)╪ 1.30 (0.66-2.57)

 Participant female -- partner male 3.01 (1.64-5.53)╪ 1.22 (0.73-2.03)

Participant and partner engaged in sexual relations, prior month

 No 1.00 1.00

 Yes 3.68 (2.40-5.64)╪ 1.50 (0.93-2.42)

Months acquainted with partner

 ≤3 1.00 0.81 (0.51-1.31)

 3-12 1.27 (0.72-2.27) 0.73 (0.45-1.19)

 >=12 1.77 (1.01-3.11) 1.00

Lived or stayed with partner

 No 1.00 1.00

 Yes 3.29 (1.68-6.41)╪ 1.81 (1.09-3.02)╪

Traveled with partner outside of San Francisco*

 No 1.00 1.00

 Yes 2.90 (1.48-5.68)╪ 1.06 (0.62-1.84)

Partnership injecting behaviors (prior month)

Frequency of injecting with partner

 Less than once a week 1.00 1.00

 1-2 times/week 1.10 (0.46-2.62) 1.90 (1.00-3.64)╪
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Overall
Odds ratio for RNS (95% CI) Odds ratio for AES (95%

CI)

 3-5 times/week 2.38 (1.15-4.95)╪ 0.91 (0.51-1.62)

 >5 times/week 4.80 (2.27-10.13)╪ 3.03 (1.44-6.38)╪

Pooled money to buy drugs with partner*

 No 1.00 1.00

 Yes 1.18 (0.51-2.71) 1.22 (0.80-1.87)

Injected by partner*

 No 1.00 1.00

 Yes 2.03 (1.08-3.79)╪ 1.84 (0.97-3.49)╪

Partner injects exclusively with participant

 No 0.49 (0.29-0.83)╪ 1.08 (0.53-2.20)

 Yes 1.00 1.00

 Unknown 0.22 (0.11-0.45)╪ 0.70 (0.31-1.58)

Shared drug preparation equipment with partner

 No 1.00

 Yes 7.53 (3.37-16.87)╪ NA

Perceptions about partner HCV/HIV status

Perceived HCV status of partner

 Negative 1.00 1.00

 Positive 0.49 (0.25-0.95)╪ 0.91 (0.57-1.44)

 Unknown 0.68 (0.40-1.16) 0.53 (0.33-0.84)╪

Perceived HIV status of partner

 Negative 1.00 1.00

 Positive 0.58 (0.18-1.87) 0.67 (0.42-1.07)

 Unknown 0.82 (0.49-1.39) 0.60 (0.37-0.97)╪

*
Not collected for 2006-2007 surveys; dummy variable created to represent missing data in the regression analysis

╪
p<0.05
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Table 4
Effect modification of the association of perceived HCV status of one's injecting partner
on engaging in RNS and AES with that partner, by sex of the partner and by whether the
partner was a sexual partner

Odds ratio for RNS (95% CI) Odds ratio for AES (95% CI)

Overall

Perceived HCV status of partner

 Negative 1.00 1.00

 Positive 0.49 (0.25-0.95)╪ 0.91 (0.57-1.44)

 Unknown 0.68 (0.40-1.16) 0.53 (0.33-0.84)╪

By sex of participant p-value for interaction=0.59 p-value for interaction=0.91

 Female

Perceived HCV status of partner

 Negative 1.00 1.00

 Positive 0.53 (0.23-1.25) 0.74 (0.35-1.55)

 Unknown 0.95 (0.40-2.26) 0.45 (0.20-1.04)

 Male

Perceived HCV status of partner

 Negative 1.00 1.00

 Positive 0.50 (0.19-1.28) 0.97 (0.55-1.71)

 Unknown 0.58 (0.29-1.15) 0.55 (0.31-0.97) ╪

By whether partner was a sexual partner of participant p-value for interaction=0.68 p-value for interaction=0.10

 Yes

Perceived HCV status of partner

 Negative 1.00 1.00

 Positive 0.57 (0.24-1.36) 1.00 (0.99-1.00)

 Unknown 0.77 (0.37-1.60) 1.00 (0.99-1.00)

 No

Perceived HCV status of partner

 Negative 1.00 1.00

 Positive 0.68 (0.24-1.90) 0.94 (0.58-1.53)

 Unknown 1.18 (0.51-2.71) 0.47 (0.29-0.76) ╪
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