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Abstract
Objectives—We sought to identify factors associated with harmful microinjecting practices in a
longitudinal cohort of IDU.

Methods—Using data from the Vancouver Injection Drug Users Study (VIDUS) between
January 2004 and December 2005, generalized estimating equations (GEE) logistic regression was
performed to examine sociodemographic and behavioral factors associated with four harmful
microinjecting practices (frequent rushed injecting, frequent syringe borrowing, frequently
injecting with a used water capsule, frequently injecting alone).

Results—In total, 620 participants were included in the present analysis. Our study included 251
(40.5%) women and 203 (32.7%) self-identified Aboriginal participants. The median age was 31.9
(interquartile range: 23.4–39.3). GEE analyses found that each harmful microinjecting practice
was associated with a unique profile of sociodemographic and behavioral factors.

Discussion—We observed high rates of harmful microinjecting practices among IDU. The
present study describes the epidemiology of harmful microinjecting practices and points to the
need for strategies that target higher risk individuals including the use of peer-driven programs
and drug-specific approaches in an effort to promote safer injecting practices.
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BACKGROUND
In addition to high rates of morbidity from cutaneous injection-related infections including
abscesses and cellulitis (Dwyer et al., 2009; Lloyd-Smith 2008; Lloyd-Smith et al., 2005;
Palepu et al., 2001), individuals who inject drugs (IDU) have been recognized as a group at
high-risk for the acquisition of blood-borne viruses including Human Immunodeficiency
Virus (HIV) and Hepatitis C Virus (HCV) (Aceijas, Stimson, Hickman, and Rhodes, 2004;
Centers for Disease Control and Prevention, 2009; Spradling et al., 2010). Importantly,
transmission occurs largely through the sharing of contaminated-injecting paraphernalia
(Freeman, Williams, and Sanders, 1999; Hamers et al., 1997; Strathdee et al., 1998; Wood et
al., 2001). In response, a range of interventions has been developed with the primary focus
on the reduction of syringe sharing, such as needle exchange programs (NEPs) (Des Jarlais,
Arasteh, Semaan, and Wood, 2009; Des Jarlais et al., 2000; Hurley and Jolley, 1997).
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However, it is well known that injection is a complex process that requires knowledge and
technical proficiency. Injecting involves many steps and significant harm can result at any
point in this process (Des Jarlais et al., 2009; Hagan and Des Jarlais, 2000). Therefore, we
sought to examine a range of harmful microinjecting practices as a means of informing a
comprehensive public health response.

METHODS
Study Setting

Vancouver's Downtown Eastside (DTES), a highly impoverished neighborhood, comprises
of a 10-city block radius and is an epicenter of unstable housing, open and intense drug use,
and explosive outbreaks of infectious disease (e.g., HIV and HCV). There are an estimated
5,000 people who inject drugs in the DTES (Strathdee et al., 1997a). Pronounced poverty,
measured in mean income, contributes to the DTES being classified as Canada's poorest
postal code (Buxton, 2007). As a result of exposure to the open drug scene in the DTES and
associated drug use, elevated levels of risk behaviors (e.g., sharing of syringes) have been
observed (Corneil et al., 2006; Milloy et al., 2008; Small, Kerr, Charette, Schechter, and
Spitall, 2006; Wood and Kerr, 2006). Further, IDU in this setting frequently contend with
unstable housing environments, infectious diseases, and structural forces (e.g., policing,
incarceration, urban development) that mediate the health of some of the more marginalized
individuals living in this community. At the same time several health services have been
initiated, including NEPs, a contact center, a street nurse program and most recently a
supervised injection facility (Kerr et al., 2006).

Study Sample
The first investigation into injection drug use in the DTES was the Point Project, a case-
control study of 288 IDU set up in 1995 to examine risk factors for HIV infection (Patrick et
al., 1997; Strathdee et al., 1997b). This study was the precursor for the Vancouver Injection
Drug Users Study (VIDUS) which is an open prospective study that has enrolled and
followed 1,603 IDU recruited through self-referral or street outreach from Vancouver's
DTES, since May 1996. Research from VIDUS has examined a variety of aspects of drug
use from individual and environmental levels. In terms of infectious disease outcomes,
VIDUS has identified that nearly 30% of cohort participants are HIV positive and 90% are
HCV positive (Patrick et al., 2001; Tyndall et al., 2003). Additionally, persons of Aboriginal
decent, over-represented in the DTES community, are more than two times more likely to be
HIV-positive (Wood et al., 2008). Research from VIDUS has highlighted the devastating
effects and extensiveness of drug use and infectious disease transmission in Vancouver's
DTES.

The cohort has been described previously in detail (Tyndall et al., 2003; Wood et al., 2001).
In brief, individuals were eligible for participation if they were 14 years of age or older, had
injected illicit drugs at least once in the month prior to enrolment, resided in the Greater
Vancouver area, and provided written informed consent. At baseline and semi-annually,
participants complete an interviewer-administered questionnaire which elicits demographic
data including age, sex, and place of residence, and information regarding injection and non-
injection drug use, injection practices, sexual risk behaviors, and enrolment into addiction
treatment. Participants also provide venous blood samples, which are tested for HIV and
HCV antibodies. All subjects receive at $20 stipend to compensate for their time and cover
transportation costs to the study office located in the heart of the DTES community. This
study has been approved by the University of British Columbia's Research Ethics Board.
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Statistical Analysis
Our analysis examined correlates between harmful microinjecting practices and
sociodemographic characteristics, drug use, and other high-risk behaviors over time. We use
the term “microinjecting” in the present study to refer to a detailed examination of the
injection process at the individual level. More specifically, we use the term here to represent
risks associated with individual self-injection rather than the risks associated with the
injection of small amounts of drugs. All participants who were currently injecting and had at
least one follow-up visit between January 2004 and December 2005 were eligible for
inclusion in the present analysis. To begin, we explored time-invariant background
characteristics. We examined four separate harmful microinjecting practices as our
dependent variables of interest: frequent rushed injecting, frequent syringe borrowing,
frequently injecting with a used water capsule, and frequently injecting alone. While
injecting alone may be protective in that an individual injecting outside of risky injecting
networks may be at reduced risk of infectious disease transmission, here we consider the
associated harmful effects including risk of fatal or nonfatal overdose. For example, no one
would be available to contact emergency services in the event of an adverse reaction related
to injecting. Responses were coded “frequent” if a participant had reported engaging in each
practice examined 75% of the time or more. Independent variables of interest included: age
(per year older), sex (female vs. male), Aboriginal ethnicity (yes/no), Downtown Eastside
(DTES) residence (yes/no), homelessness (yes/no), HIV status (yes/no), years injecting (per
year), daily heroin injection (yes/no), daily cocaine injection (yes/no), syringe borrowing
(yes/no), requiring help injecting (yes/no), public injecting (yes/no), incarceration (yes/no),
involvement in the sex trade (yes/no), and whether police presence had affected where IDU
buy or use drugs or access clean needles (yes/no). Behavioral variables refer to the six-
month period prior to the interview.

We examined each harmful microinjecting practice and covariates associated during the
follow-up using generalized estimating equation (GEE) logistic regression. This approach is
longitudinal in nature and accommodates changes in predictor variables over time. Variables
potentially associated with each harmful microinjecting practice were examined in bivariate
GEE analyses. We fit four individual multivariate logistic GEE models using an a priori-
defined model building protocol that involved adjusting for age, gender, Aboriginal
ethnicity, and all other explanatory variables statistically significant at the p < .05 in
bivariate analyses. In the present study, members of the Vancouver Area Network of Drug
Users (VANDU), a well-recognized drug user organization, assisted in the interpretation of
study findings. All statistical analyses were performed using SAS software version 8.0
(SAS, Cary, NC).

RESULTS
In total, 620 participants were currently injecting, had a least one follow-up visit between
January 2004 and December 2005 and were included in the present analysis.
Sociodemographic characteristics of included participants reported at baseline are presented
in Table 1. The proportion of participants who reported engaging in each harmful
microinjecting practice on a frequent basis is presented in Figure 1 (each bar represents a
different time period corresponding to a different follow-up visit). The proportion reporting
frequent rushed injection ranged from 23% to 31%; 7% to 9% reported frequent syringe
borrowing; 39% to 47% reported frequently injecting alone; and 12% to 15% reported
frequently using a used water capsule for injection.

Longitudinal analyses are presented in Table 2 and three with bivariate results displayed in
Table 2 and multivariate results displayed in Table 3. Reporting frequent rushed injection
was associated with public injecting [adjusted odds ratio (AOR) = 4.06, 95% confidence
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intervals (CI): 2.81–5.88], daily heroin injection (AOR = 2.12, 95% CI: 1.62–2.78), being
affected by police presence (AOR = 1.90, 95% CI: 1.36–2.67), sex trade involvement (AOR
= 1.68, 95% CI: 1.17–2.42), requiring help injecting (AOR = 1.62, 95% CI: 1.17–2.23),
incarceration (AOR = 1.45, 95% CI: 1.01– 2.08), daily cocaine injection (AOR = 1.42, 95%
CI: 1.08–1.87), and younger age (AOR = 1.04, 95% CI: 1.01–1.06).

Frequent syringe borrowing was positively associated with daily cocaine injection (AOR =
1.76, 95% CI: 1.16–2.65). Living in the DTES (AOR = 0.40, 95% CI: 0.26–0.61) and
Aboriginal ethnicity (AOR = 0.58, 95% CI: 0.34–0.98) were both negatively associated with
frequent syringe borrowing.

Frequently reporting injecting with a used water capsule was positively associated with
requiring help injecting (AOR = 2.19, 95% CI: 1.67–2.86), being HIV-positive (AOR =
1.49, 95% CI: 1.15–1.94), and daily heroin injection (AOR = 1.40, 95% CI: 1.10–1.79), but
was negatively associated with Aboriginal ethnicity (AOR = 0.56, 95% CI: 0.42–0.74).

Frequently injecting alone was negatively associated with being female (AOR = 0.68, 95%
CI: 0.53–0.88) and incarceration (AOR = 0.71, 95% CI: 0.53–0.96).

DISCUSSION
The present study suggests that harmful microinjecting practices are common among local
IDU and are associated with different sociodemographic and behavioral factors. Among the
harmful injecting practices considered, reporting frequent rushed injecting and frequently
injecting alone were most prevalent among local IDU.

Individuals in this study who reported living in the DTES were less likely to report frequent
syringe borrowing. Notably, the NEP operating in Vancouver's DTES is one of the largest in
North America (Strathdee et al., 1997a) and our findings suggest that although some levels
of syringe borrowing persist in our setting, syringes are available and accessible in the
DTES. However, recent evidence suggests that harm reduction supplies are not equally
available in throughout the province of British Columbia (Buxton et al., 2008; Spittal et al.,
2007) although best practice guidelines indicate that the distribution of needles and syringes
should be comparable to the distribution of other necessary injecting supplies, including
sterile water (Buxton et al., 2008). Therefore, our findings highlight the need for the
widespread distribution and availability of all injecting supplies necessary for a safe and
hygienic injection, both within and outside the DTES. Further examination into geographic
variability of harm-reduction service utilization is important to inform where the expansion
of services is most needed.

Participants who reported public injecting, recent incarceration, as well as individuals who
reported having been affected by police presence were all more likely to report frequent
rushed injection. Importantly, environmental influences such as geographic location
(Freeman et al., 1999; Haw and Higgins, 1998; Maas, Fairbairn, Kerr, Li, Montaner, and
Wood, 2007; Rhodes, 2002; Rhodes, Singer, Bourgois, Friedman, and Strathdee, 2005) and
the social context of specific injecting environments (Celentano et al., 1991; Dovey,
Fitzgerald, and Choi, 2001; Ouellet, Jimenez, Johnson, and Wiebel, 1991; Rhodes et al.,
2006) are known to influence risk-taking among IDU. Public injection drug use, for
example, has been associated with high-risk injecting behaviors and risk for cutaneous
injection-related infections, injection-related vein damage, and HIV and HCV transmission
(Rhodes et al., 2006; Small, Rhodes, Wood, and Kerr, 2007). Given the high rates of drug
use and other illicit activity (Buxton, 2003), the DTES community has been heavily policed,
and police crackdowns, common to the area, have been shown to unintentionally foster high-
risk injection practices among IDU (Eby, 2006; Small et al., 2006). These crackdowns also
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have the unintended effect of driving drug users away from the area further displacing them
from health and harm reduction services (Csete and Cohen, 2003; Wood et al., 2004). A fear
of interruption and increased anxiety largely attributable to police presence has previously
been linked with rushed injecting and may prompt unsafe disposal of injecting paraphernalia
and result in accidental syringe sharing (Miller, Strathdee, Kerr, Li, and Wood, 2006a; Small
et al., 2007). Regardless, the police have a particular responsibility to ensure that their
presence and actions do not produce harm and others have recommended that police officers
should not intervene at the point of injection (Maher and Dixon, 1995). However, the impact
of drug enforcement on drug users’ ability to protect themselves from HIV/AIDS often goes
unnoticed.

Interestingly, both daily heroin and daily cocaine injection were associated with reporting
frequent rushed injection. However, it may be that different drugs are injected in a hurried
fashion for different reasons. For example, previous research has suggested that rushing
associated with daily heroin use may be a result of feeling anxious due to “dope sickness”
(Shannon et al., 2007) and the desire to alleviate withdrawal symptoms. In the case of
cocaine injection, rushed injection may be partially attributed to cocaine's short half-life
reflecting the desire to inject often in order to continuously feel the effects of the drug
(Magura, Kang, Nwakeze, and Demsky, 1998). Rushing may be related to this need to inject
frequently but may also relate to compulsive behavior associated with the effects of the drug
itself and some research has suggested that the effects of cocaine is greatest when it is
administered rapidly (Abreu, Bigelow, Fleisher, and Walsh, 2001). It is worth noting that in
our setting, both daily cocaine and daily heroin have been associated with patterns of binge
drug use where an individual engages in high-intensity compulsive drug runs injecting more
frequently than normal (Miller et al., 2006b). Nevertheless, the current findings support the
need for evidence-based drug-specific interventions, given that the risk profile varies among
consumers of different types of drugs. Incorporated, could be the expansion of peer-driven
intervention models that have been shown to be effective in reaching high-risk injectors
while addressing critical gaps in service delivery (Broadhead et al., 1998; Wood et al.,
2003). Such models could also include those that are culturally appropriate and relevant to
Aboriginal communities.

Importantly, drug user-led organizations have been emerging globally and have
demonstrated that drug users can organize themselves and make valuable contributions to
their communities (Kerr et al., 2006). In our setting, the VANDU Injection Support Team
engages in outreach and provides referrals to local IDU. As the team is composed of
members of the drug-user community within the DTES, they are well positioned to
recognize and understand the complex and varied patterns of use among local IDU. This
knowledge and understanding of real drug use-related experiences faced by users can further
be used in the design of specific interventions and there remains an ethical imperative to
involve IDU populations in research (Kleinig and Einstein, 2006). In our setting, there has
been much discussion on the need for effective and appropriate policies that encourage the
provision of information and materials (Fast, Small, Wood, and Kerr, 2008; Wood et al.,
2008) that serve to reduce harm, including those that can be incorporated into existing harm
reduction programs such as the local supervised injecting facility. In addition to mobilizing
local IDU as vital social agents of change, there remains an equally important need for
adequate knowledge translation activities that serve to inform both policy makers as well as
the broader community on the nature and effects of local evidence-based harm reduction
programs currently in operation. VANDU performs a critical education function by
exposing outsiders to the realities of daily life for drug users in Vancouver's DTES (Kerr et
al., 2006). Findings from the present study have the potential to benefit both participants, as
well as nonparticipants, in the community if the reported findings inform or are incorporated
into public policy.
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There are limitations of this study. First, VIDUS is not a random sample and therefore,
findings from this analysis may not generalize to the wider population of IDU. Importantly,
elevated levels of HIV and related risk behavior among IDU in our setting and others, may
be influenced by poor living conditions (Rhodes et al., 2005; Song, Safaeian, Strathdee,
Vlahov, and Celentano, 2000) and evidence points to disproportionate levels of drug use and
injection among the urban poor (Galea, Nandi, and Vlahov, 2004). A lack of socioeconomic
resources (Song et al., 2000) and the treatment of drug users as “criminals” continues to
exacerbate social marginalization (***Csete, 2007) and stigmatizing practices against IDU
—whether at the level of the individuals, community, institutions, or policies—often impede
the development and delivery of effective public health interventions (Friedman and Reid,
2002; Kerr et al., 2006; Rhodes et al., 2005). However it is important to recognize that
people who inject drugs are not, in themselves, a homogenous population and although we
focused predominately on individual-level behaviors in the present study, we recognize that
such behaviors are shaped by an individual's social, political, economic, and physical
environments (Rhodes et al., 2005). While recent analyses indicate that the VIDUS cohort is
representative of IDU in the DTES community (Tyndall et al., 2001), findings from the
present study should be generalized and interpreted with caution. Second, because our study
relied on self-report data regarding drug use and injecting practices, our analysis could be
subject to social desirability responding bias. Participants may have under-reported harmful
microinjecting practices, which would make our estimates conservative. However, it has
been suggested that self-report among IDU is generally valid (Darke, 1998). Third,
unmeasured factors predictive of high-risk activity among IDU including anxiety levels
related to police presence and social network dynamics may have also contributed to the
observed findings.

CONCLUSIONS
In the present study, we found high rates of unsafe injecting practices among IDU in
Vancouver. In particular, frequent rushed injecting and frequently injecting alone were
highly prevalent. However, we did not find a consistent set of sociodemographic or
behavioral factors that predicted the harmful microinjecting practices examined. Instead we
found that each harmful microinjecting practice was associated with a unique profile of
sociodemographic and behavioral factors, which may reflect, in part, the heterogeneity of
IDU both in our setting. While there are a variety of harm reduction programs in place
locally, our study suggests that harmful injecting practices persist in the community and
novel responses to these problems are needed. In addition to evidence-based drug-specific
interventions that are culturally appropriate, other approaches should consider involving
drug user-led outreach efforts and the increased participation of IDU in research and
decision-making processes.
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Figure 1.
Proportion reporting four harmful microinjecting practices between January 2004 and
December 2005 (n=620).
Note: Each bar corresponds to a different follow-up visit between January 2004 and
December 2005.
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Table 1

Sociodemographic characteristics of included participants at baseline (n = 620).

Characteristic n (%)

Age

  Median (IQR)* 31.9 (25.4–39.3)

Years Injecting

  Median (IQR)* 16.8 (10.2–27.3)

Gender

  Male 369 (59.5)

  Female 251 (40.5)

Aboriginal ethnicity

  No 414 (67.3)

  Yes 203 (32.7)

Downtown Eastside (DTES) residence**

  No 233 (37.6)

  Yes 387 (64.2)

HIV-positive

  No 401 (68.8)

  Yes 182 (31.2)

Homeless**

  No 541 (87.3)

  Yes 79 (12.7)

Sex trade involvement**

  No 496 (80.0)

  Yes 124 (20.0)

*
IQR: Interquartile Range.

**
Activities referring to previous six months.
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Table 2

Sociodemographic and behavioral factors associated with four harmful microinjecting practices in bivariate
GEE analyses.

Frequent rushed
injection

Frequent syringe
borrowing

Frequently
injecting alone

Frequently
injecting with used
water

Age (year older) 1.07 (2.05–1.09)** 1.03 (1.01–1.06)* 1.00 (0.98–1.01) 1.01 (1.00–1.03)

Years injecting (per year) 0.95 (0.93–0.96)** 0.99 (0.97–1.02) 0.99 (0.98–1.01) 0.99 (0.99–1.01)

Female gender (yes vs. no) 1.45 (1.09–1.94)* 0.82 (0.52–1.29) 0.68 (0.53–0.87)* 0.83 (0.65–1.06)

Aboriginal ethnicity (yes vs. no) 1.40 (1.04–1.89)* 0.53 (0.32–0.89)* 0.81 (0.63–1.04) 0.56 (0.43–0.72)**

Downtown Eastside (DTES) residence (yes vs. no) 1.18 (0.91–1.53) 0.42 (0.28–0.64)** 1.07 (0.84–1.36) 1.08 (0.85–1.37)

HIV-positive (yes vs. no) 0.99 (0.73–1.36) 0.95 (0.58–1.56) 0.97 (0.75–1.26) 1.30 (1.00–1.68)*

Homeless (yes vs. no) 2.81 (2.05–3.86)** 1.26 (0.76–2.09) 0.81 (0.61–1.08) 1.21 (0.90–1.62)

Daily heroin use (yes vs. no) 2.86 (2.22–3.70)** 1.60 (1.08–2.36)* 0.89 (0.71–1.11) 1.53 (1.21–1.93)**

Daily cocaine use (yes vs. no) 1.64 (1.30–2.06)** 1.60 (1.09–2.34)* 0.85 (0.68–1.06) 1.28 (1.01–1.62)*

Public injecting (yes vs. no) 5.75 (4.18–7.91)** 1.53 (0.93–2.53) 0.89 (0.66–1.21) 0.82 (0.59–1.13)

Help injecting (yes vs. no) 1.94 (1.46–2.57)** 1.34 (0.87–2.07) 0.76 (0.60–0.97)* 2.28 (1.76–2.96)**

Sex trade (yes vs. no) 2.17 (1.60–2.93)** 1.06 (0.63–1.79) 1.08 (0.83–1.41) 1.21 (0.91–1.63)

Incarceration (yes vs. no) 2.06 (1.49–2.85)** 1.90 (1.19–3.05)* 0.75 (0.56–1.00)* 1.35 (1.00–1.83)*

Police presence (yes vs. no) 3.66 (2.83–4.74)** 1.09 (0.72–1.66) 0.89 (0.70–1.15) 1.62 (1.25–2.10)**

*
p < 0.05.

**
p < 0.001.

All variables refer to the last six months. Daily heroin and daily cocaine use refers to injecting at least once daily. Police presence refers to whether
police presence had affected where IDU buy or use drugs or access clean needles.
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Table 3

Sociodemographic and behavioral factors associated with four harmful microinjecting practices in multivariate
GEE analyses.

Frequent rushed
injection

Frequent syringe
borrowing

Frequently
injecting alone

Frequently
injecting with used

water

Age (year older) 1.04 (1.01–1.06) 1.03 (1.00–1.06) 1.01 (0.99–1.02) 1.01 (1.00–1.02)

Years injecting (per year) 0.99 (0.97–1.01) — — —

Female gender (yes vs. no) 0.88 (0.62–1.26) 0.86 (0.52–1.42) 0.68 (0.53–0.88)* 0.79 (0.60–1.04)

Aboriginal ethnicity (yes vs. no) 1.24 (0.90–1.69) 0.58 (0.34–0.98)* 0.86 (0.66–1.12) 0.56 (0.42–0.74)**

Downtown Eastside (DTES) residence (yes vs. no) — 0.40 (0.26–0.61)** — —

HIV-positive (yes vs. no) — — — 1.49 (1.15–1.94)*

Homeless (yes vs. no) 1.45 (0.99–2.11) — — —

Daily heroin use (yes vs. no) 2.12 (1.62–2.78)** 1.41 (0.94–2.11) — 1.40 (1.10–1.79)**

Daily cocaine use (yes vs. no) 1.42 (1.08–1.87)* 1.76 (1.16–2.65)** — 1.08 (0.85–1.38)

Public injecting (yes vs. no) 4.06 (2.81–5.88)** — — —

Help injecting (yes vs. no) 1.62 (1.17–2.23)* — 0.79 (0.62–1.00) 2.19 (1.67–2.86)**

Sex trade (yes vs. no) 1.68 (1.17–2.42)* — — —

Incarceration (yes vs. no) 1.45 (1.01–2.08)* 1.61 (0.97–2.67) 0.71 (0.53–0.96)* 1.15 (0.84–1.58)

Police presence (yes vs. no) 1.90 (1.36–2.67)** — — 1.26 (0.99–1.60)

*
p < 0.05.

**
p < 0.001.

All variables refer to the last six months. Daily heroin and daily cocaine use refers to injecting at least once daily. Police presence refers to whether
police presence had affected where IDU buy or use drugs or access clean needles.
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