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Abstract

Background: Increased access to sterile syringes has been shown to reduce HIV risk among
people who inject drugs (PWID). Where syringe services programs (SSPs) are limited, pharmacies
are an important sterile syringe source. We assessed factors associated with using pharmacies as
the primary source of syringes among PWID from 20 US cities.

Methods: PWID ages =18 years were recruited for the 2015 National HIV Behavioral
Surveillance using respondent-driven sampling. Using generalized estimating equation (GEE)
models, we assessed demographic characteristics independently associated with participant-
reported primary syringe source: pharmacies vs. SSPs. We calculated associations between
primary syringe source and various behavioural outcomes, adjusted for participant characteristics.

Results: PWID who were < 30 years old, female, white, and less frequent injectors were more
likely have used pharmacies as their primary syringe source. Accessing syringes primarily from
pharmacies, as compared to SSPs, was associated with receptive syringe sharing and unsafe
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syringe disposal; using sterile syringes, recent HIV testing and participation in an HIV behavioural
intervention were negatively associated with primary pharmacy use.

Conclusions: Pharmacies can play an important role in comprehensive HIV prevention among
PWID. Linkage to HIV interventions and syringe disposal services at pharmacies could strengthen
prevention efforts for PWID who cannot access or choose not to utilize SSPs.

Keywords

Injection drug use; Non-prescription syringe sales; Syringe services programs; Behavioural
surveillance

Introduction

Persons who inject drugs (PWID) are at increased risk of transmission of blood-borne
pathogens, including HIV and hepatitis C virus (HCV), through injection equipment sharing.
PWID represent approximately 9% of new HIV diagnoses despite representing only an
estimated 0.3% of the population in the United States (Centers for Disease Control &
Prevention, 2018; Oster et al., 2015). Between 2010 and 2014, reported cases of HCV
infection increased by 158%, a trend that has been attributed in large part to the rise in
injection of heroin and other opioids (Centers for Disease Control & Prevention, 2013;
Jones, Logan, Gladden, & Bohm, 2015). Increasing access to sterile syringes is an effective
strategy to reduce transmission of HIV and other blood-borne pathogens (2012). In the
United States, syringe services programs (SSPs) and non-prescription syringe sales (NPSS)
at pharmacies are the primary sources of sterile syringes for PWID where these sources are
available (Bluthenthal et al., 2004; Rich, Wolf, & Macalino, 2002).

SSPs are an important component of efforts to reduce HIV transmission among PWID
(Centers for Disease Control & Prevention, 2012). In addition to providing sterile syringes,
SSPs offer a range of services, such as HIV testing, behavioural interventions, and referrals
to substance use disorder treatment programs. Importantly, SSPs play a role in maintaining
public safety by disposing of used syringes. However, several legal and financial constraints
limit their reach. Only 16 states have explicitly authorized SSPs (Oramasionwu, Johnson,
Zule, Carda-Auten, & Golin, 2015). SSPs are predominantly located in urban areas and as
injection drug use patterns shift increasingly to suburban and rural areas (Suryaprasad et al.,
2014), spatial barriers can impede access to sterile syringes for PWID. Thus, in areas where
the operation of SSPs is limited or non-existent, pharmacy NPSS are an important source of
sterile syringes for PWID (Stopka, Donahue, Hutcheson, & Green, 2017).

Pharmacies play a critical role in the public health response to the HIV epidemic by
providing sterile syringes to PWID who are unwilling or unable to get them from SSPs.
Pharmacies are more geographically widespread than SSPs and do not operate under

the same financial constraints that limit their hours of operation. They may also offer

more anonymity to those engaging in stigmatized behaviours. Increased access to sterile
syringes through NPSS has been associated with reduced risky injection behaviour (Cotten-
Oldenburg, Carr, DeBoer, Collison, & Novotny, 2001; Pouget et al., 2005; Vlahov, 1995).
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NPSS are permitted in all stales (Oramasionwu et al., 2015), but are dependent upon

both drug paraphernalia laws and laws that regulate syringe sales. Laws that specifically
regulate syringe sales may require proof of identification or age, limiting the quantity of
syringes that can be purchased, and maintaining records of buyers. NPSS implementation
is often left to the pharmacist’s discretion and individual store policy. Thus, syringe access
for PWID depends on the pharmacist’s or store’s patterns of practice (Reich et al., 2002;
Taussig, Junge, Burris, Jones, & Sterk, 2002). Additionally, most pharmacies do not offer
comprehensive harm-reduction services nor provide safe disposal of used syringes (Cooper
et al., 2010; Janulis, 2012; Riley et al., 2010).

PWID who access pharmacies for syringes may have different demographic and behavioural
risk characteristics than those who primarily use SSPs. They may also have different

service utilization patterns and prevention behaviours due to the lack of comprehensive
harm-reduction services in pharmacies. While there have been a few localized studies that
examined differences in PWID who access syringes from pharmacies as compared to other
sources (Costenbader, Zule, & Coomes, 2010; Fuller et al., 2004; Riley et al., 2010; Rudolph
et al., 2010; Vorobjov et al., 2009), to date, there have been no studies using data from a
large, geographically diverse sample of PWID. Further exploration of the factors associated
with obtaining syringes from pharmacies may provide insights to help tailor comprehensive
prevention services for this group and increase uptake of harm-reduction services, when
available. The present study uses data from the 2015 United States National HIV Behavioral
Surveillance (NHBS) system in 20 cities to characterize the population who primarily obtain
syringes from pharmacies compared to those who primarily obtain syringes from SSPs.

Recruitment and data collection

In 2015, NHBS surveys of PWID were implemented in 20 U.S. cities within metropolitan
statistical areas with > 500,000 residents. Methods for NHBS among PWID are described
in detail elsewhere (Lansky et al., 2007). Participants were recruited using respondent-
driven sampling (RDS) (Heckathorn, 1997; Lansky et al., 2007). Briefly, eligible initial
recruits, identified during the formative assessment phase (Allen, Finlayson, Abdul-Quader,
& Lansky, 2009), were asked to recruit up to five PWID whom they knew personally

to complete the survey. Eligible recruits completed the survey and were asked to recruit
others by using a system of coded coupons and this recruitment process continued until the
sample size was reached (n = 500 per city) or the sampling period ended. A summary of
findings from the full NHBS sample of PWID is available (Centers for Disease Control &
Prevention, 2018).

Persons were eligible to participate and recruit if they injected drugs in the past 12 months
and were aged > 18 years, current residents of the city, able to complete the survey in

either English or Spanish, and able to provide informed consent. Drug injection in the

past 12 months was confirmed by observing physical evidence of recent injection (e.g.,
track marks) and by assessing knowledge of injection practices. Eligible participants who
provided informed consent completed an interview and were offered HIV testing. Trained
interviewers conducted the face-to-face interviews, which consisted of questions concerning
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participants’ demographic characteristics, sexual and drug-use behaviours, and use of HIV
prevention services and programs.

Participants received $20-$30 for completing the survey, $10-$25 for HIV testing and
additional $10-$20 for each person recruited (up to 5) who completed the interview;
amounts were determined locally.

No personally identifying information was collected during enrolment, interview, or HIV
testing. NHBS was approved by the Centers for Disease Control and Prevention and
institutional review boards at each of the participating cities.

We focused the analyses on a dichotomous measure that describes the participants’ primary
source for new, sterile syringes: pharmacy vs. SSPs. Participants were asked where they got
their new sterile needles and syringes when they injected in the past 12 months. If more than
one source was reported, participants were also asked which source was the most frequently
used. Anyone who reported pharmacies as the only or most frequently used source, if more
than one, was coded as having obtained syringes primarily from pharmacies (from here on
“primarily-pharmacies™). Similarly, “primarily-SSPs” included those who reported SSPs as
the only or most frequently used source. PWID who reported sources other than pharmacies
or SSPs (e.g., friends, family, off the street) as their only or most frequently used source

of syringes were excluded. We chose to focus these analyses on comparisons between
PWID who obtained syringes primarily through these sources, as they represented the most
commonly reported facilities that could also provide syringe disposal, harm-reduction and
prevention services.

Several covariates were examined as independent predictors of primary syringe source.
These included demographic characteristics: age (18-29, 30 and older), race/ethnicity
(non-Hispanic while and other race/ethnicity), gender, education (less than high school or
equivalent, and high school diploma/equivalent or higher) current health insurance, currently
homeless, and state law regarding SSPs in the respondent’s stale of residence at the time of
the interview (Burris, 2017). Self-reported HIV status was coded as HIV-positive, negative
and unknown (never tested, did not obtain results or don’t know result). Most commonly
injected drug and injection frequency (daily or more, and less than daily) were defined for
the past 12 months.

We examined several behavioural outcomes defined for the past 12 months, including using
sterile syringes for all injections and any receptive sharing of syringes. Syringe disposal
methods were classified as safe if the participant “put it in medical waste disposal container,
such as Red Box,” “took it to a needle or syringe exchange program”, or unsafe if the
participant “threw it away, e.g. in the trash or on the street”, “kept it to re-use it,” or “gave
or sold it to someone else.” Syringe disposal methods were not mutually exclusive and
participants were asked to report all methods used in the past 12 months. Having received
HIV testing in the past 12 months included the following three categories: 1) tested in the
past 12 months (includes those who tested HIV-positive and HIV-negative), 2) did not test

because participant has been previously diagnosed with HIV, and 3) did not test for any
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other reasons. Participating in an individual or group HIV behavioural intervention was
defined as a one-on-one conversation with a counsellor or an organized discussion regarding
HIV prevention, respectively, and that did not include counselling received as part of an HIV
test or conversations with friends.

Statistical analysis

Results

Descriptive statistics of syringe sources, demographic and behavioural characteristics are
presented for the total sample and by primary source of syringes: primarily-pharmacies

and primarily-SSPs. Generalized estimating equation (GEE) models based on a Poisson
distribution were used to calculate prevalence ratios (PR) and 95% confidence intervals (Cl)
for associations between the independent covariates defined above and primary source of
syringes as the outcome. Estimating PRs using Poisson regression is preferred to estimating
odds ratios using logistic regression and PRs have been found to be robust estimates of the
strength of associations for binary outcomes in cross-sectional studies, particularly when the
outcome is not rare (Barros & Hirakata, 2003).

Bivariate models accounted for RDS sampling methodology. Our analyses adjusted models
for the general dependence among observations linked to one another in recruitment
networks by using GEE with an exchangeable correlation matrix, clustered by recruitment
chain (Wagner et al., 2011; Zeger & Liang, 1986). Estimates were adjusted for homophily
(the tendency for people to associate with, and subsequently recruit, others with similar
characteristics) and the direct dependence among the recruiter and recruit by including the
recruiter’s value on the outcome (primary source of syringes) in the model (Frost et al.,
2006; Szwarcwald, de Souza, Damacena, Junior, & Kendall, 2011). We took the multi-site
nature of the sampling design into account by adjusting for city in the models.

Similar Poisson models were used to calculate PR and 95% CI for associations between
primary syringe source and several behavioural outcomes in the past 12 months: using
sterile syringes for all injections, any receptive sharing of syringes, any unsafe syringe
disposal, testing for HIV and participation in an HIV behavioural intervention. These models
accounted for RDS sampling methodology as described above, and included the recruiter’s
value for each behavioural outcome. Adjusted PR (aPR) and 95% CI were calculated for
each outcome and adjusted for age, race/ethnicity, gender, education, current homelessness,
self-reported HIV status and injection frequency. The model used for HIV testing included
only the subset of the sample that did not receive an HIV-positive diagnosis over 12 months
ago and the aPR was not adjusted for self-reported HIV status. All analyses were conducted
using SAS Version 9.3 (SAS Institute Inc., Cary, NC).

Of the 10,413 PWID in the 2015 NHBS sample, 6321 (60.7%) reported using either
primarily-pharmacies or primarily-SSPs for new sterile syringes and were included in
this analysis. Among this group, 2569 (40.6%) reported using primarily-pharmacies and
3752 (59.4%) reported using primarily-SSPs. PWID could report multiple sources of
syringes (Table 1). Among both those who used primarily-SSPs or primarily-pharmacies,
a friend, relative or sex partner was the second most commonly reported source. Among
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participants who used primarily-pharmacies, 29.0% also reported obtaining syringes from
SSPs. Likewise, 39.9% of participants who used primarily-SSPs obtained some of their
syringes from pharmacies. Similar proportions of each group reported exclusive use of their
primary syringe source (29.0% and 29.6% for primarily-pharmacies and primarily-SSPs,
respectively).

Demographic and behavioural characteristics for those who used primarily-pharmacies and
primarily-SSPs are presented in Table 2. The sample was predominantly older than 30 years
and male, and almost half (44.5%) were non-Hispanic white. Approximately two-thirds
(67.1%) of the sample resided in states where SSPs were explicitly authorized by law. Of the
2569 PWID who used primarily-pharmacies, 1405 (54.7%) lived in states where SSPs were
explicitly authorized under the law. The most commonly injected drug was heroin and most
participants reported injecting daily.

The most frequently reported methods of syringe disposal (not mutually exclusive) among
participants who used primarily-pharmacies were throwing them away, e.g. in the trash or
the street (1993/2569, 77.6%), followed by keeping them to re-use (1346/2569, 52.4%),
while participants who used primarily-SSPs most frequently reported taking used syringes to
an SSP (2803/3752, 74.7%), followed by throwing them away (1697/3752, 45.2%) (data not
shown).

Bivariate analyses of participant characteristics associated with using primarily-pharmacies,
among PWID who used either pharmacies or SSPs as their primary source of syringes

are described in Table 3. Factors positively associated with using primarily-pharmacies
were younger age, non-Hispanic white race, having at least high school level education,
having unknown HIV status, recently initiating injection drug use, most often injecting
methamphetamine, and most often injecting prescription opioids. Factors negatively
associated with using primarily-pharmacies were male sex, current homelessness, residence
in a state where SSPs are explicitly authorized, most often injecting speedball and injecting
at least daily.

Bivariate associations between primary syringe source (pharmacy vs. SSPs) and behavioural
outcomes in the past 12 months are presented in Table 4. Compared to PWID who

used primarily-SSPs, PWID who used primarily-pharmacies were more likely to report
receptive syringe sharing and unsafe syringe disposal, and less likely to report using sterile
syringes for all injections, recent testing for HIV and participation in an individual or group
HIV behavioural intervention. These associations remained significant after adjusting for
demographics, HIV status and injection frequency.

Discussion

In 2015, one-quarter of all PWID surveyed in 20 geographically diverse cities in the United
States reported using pharmacies as their primary source to obtain sterile syringes. While
over half of those PWID who reported pharmacies as the primary syringe source resided

in states where SSPs were explicitly authorized by law, only 29% of this group reported
any SSP utilization in the past 12 months, suggesting potential preference for pharmacies
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by some PWID, low SSP coverage and/or barriers to accessing SSPs. Furthermore, 40%

of PWID who primarily obtain sterile syringes from SSPs also obtained some of their
syringes from pharmacies. These findings suggest that PWID use multiple sources of sterile
syringes and that pharmacies can play a role in the overall effort to reduce transmission of
blood-borne infections through contaminated use of injection equipment, particularly among
PWID who do not have consistent access to SSPs. While SSPs are the key intervention

for providing comprehensive, integrated prevention and harm-reduction services to PWID,
pharmacies should be considered an important partner to complement SSPs where these
services exist and provide access to syringes and other health care needs of PWID where
SSPs do not exist.

The key findings in this study are that PWID who primarily use pharmacies to obtain sterile
syringes are demographically distinct, more likely to engage in unsafe injection practices
and syringe disposal, and less likely to access some HIV prevention services, compared to
those who primarily access SSPs. First, PWID who were younger, non-Hispanic white, had
at least a high school education and were not homeless at the time of the interview were
more likely to access syringes primarily from pharmacies. Consistent with previous studies
(Cao & Treloar, 2006; Rudolph et al., 2010; Vorobjov et al., 2009), we found that PWID
who reported injecting drugs less frequently and PWID who initiated injection in the past
five years were more likely to have primarily obtained syringes from pharmacies. Younger,
more recently initiated PWID may still prefer to hide their drug use and thus not attend
programs specifically associated with injection drug use. They may also not reside close to
drug markets in central cities, where SSPs are frequently located. Several studies have found
that younger PWID are more likely to engage in higher-risk injection behaviours (Boodram,
Mackesy-Amiti, & Latkin, 2015; Broz et al., 2014; Thorpe, Bailey, Huo, Monterroso, &
Ouellet, 2001), thus ensuring sufficient access to sterile injection equipment and other
prevention services to younger PWID as soon as they start injecting is critical.

Second, although both SSPs and pharmacies provide access to sterile syringes, PWID who
utilized primarily-pharmacies were less likely to report using them for all injections and
more likely to have engaged in receptive syringe sharing in the past 12 months, compared
to PWID who utilized primarily-SSPs. It may be that PWID who use pharmacies as their
primary source of syringes may not be able to access an adequate number of syringes to
meet their injecting needs; some states have NPSS laws that limit the number of syringes
that can bought at one time. Indeed, keeping syringes to re-use was the second most
commonly reported disposal method among PWID who utilized primarily-SSPs, with over
half the group reporting having done so in the past 12 months.

Third, PWID who utilized pharmacies as their primary source of syringes were 1.5 times

as likely to have disposed of used syringes unsafely in the past 12 months. Over three-
quarters of those who used primarily-pharmacies reported throwing syringes away after use.
Previous studies have also found low rates of return on syringes to pharmacies (Quinn, Chu,
Wenger, Bluthenthal, & Kral, 2014; Riley et al., 2010; Tookes et al., 2012). In contrast to
SSPs, pharmacy programs to dispose of used syringes such as providing sharps containers,
referrals to syringe disposal sites, accepting used syringes, and providing syringe education
are limited and non-uniform (Jones & Coffin, 2002). Despite lower prevalence of reported
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unsafe disposal among primarily-SSP clients in our sample, almost half of this group
reported throwing used syringes away in non-medieal waste, which suggests that more
resources for proper syringe disposal may be needed. Thus, increasing access to disposal
services through pharmacies is an opportunity to promote safe syringe disposal among
PWID, an important benefit to the broader community.

Finally, compared to those PWID who primarily obtained syringes from SSPs, participants
who mainly accessed syringes from pharmacies were less likely to have recently been tested
for HIV and to have participated in an individual or group HIV behavioural intervention.
While those who self-reported as having HIV infection were not more likely to have

used primarily-pharmacies, these findings suggest lower engagement with harm-reduction
services among the primarily-pharmacy group. Most SSPs provide services beyond syringe
access and disposal, including risk-reduction counselling, HIV and hepatitis C testing, and
referrals for HIV and hepatitis C care and treatment, substance use disorder treatment and
other health and social services (Des Jarlais et al., 2015). Previously, recent HIV testing was
found to be less common among NHBS participants who reported receptive syringe sharing,
underscoring the importance of integrating testing and prevention services for PWID within
spaces where they access sterile syringes (Cooley, Wejnert, Spiller, Broz, & Paz-Bailey,
2016). NPSSs may be an opportunity to provide similar services, including HIV testing,
pamphlets on safer injection practices, and referrals to other services, to PWID who may not
be reached by SSPs.

There are several limitations to this study, including potential for social desirability bias
stemming from the face-to-face interviews used for data collection. Thus, the prevalence

of stigmatized behaviours, such as use of unsterile syringes, may be under-reported.
Furthermore, RDS sampling weights were not used in our analyses. However, we account
for the potential sampling biases by adjusting for recruitment chains in GEE regression and
by adjusting for participants’ network size and the recruiters’ value on the outcome. Without
a known sampling frame, generalizability to other PWID, even within the participating
cities, is unknown. Finally, NHBS recruitment is conducted in cities with high HIVV
prevalence, thus our findings may not reflect risk behaviours in lower prevalence areas.

Public health implications

Although NPSS are permitted in all stales, access to NPSS varies by state and even

within the same state or city based on restrictions within state laws, store policy and/or

an individual pharmacist’s discretion (Chiarello, 2016). Since the application of drug
paraphernalia and NPSS laws is often left to the discretion of the individual pharmacist or
retail outlet, PWID may find it difficult to consistently purchase syringes. In one study, only
21% of attempts to buy syringes in two California counties in 2013 were successful, despite
passage of legislation in 2011 making the sale and possession of up to 30 syringes legal
without a prescrip Lion. (Pollini, Rudolph, & Case, 2015) In the same study, almost half

of pharmacists believed a prescription was still required, which illustrates the gap between
policy and practice (Chiarello, 2016; Deibert et al., 2006; Janulis, 2012; Pollini et al., 2015;
Zaller, Yokell, Apeakorang, Gaggin, & Case, 2012). NPSS laws typically allow the sale of
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syringes to persons age 18 and over, and some states explicitly require identification as proof
of age, which could be a barrier for PWID who otherwise may wish to remain anonymous
(Des Jarlais et al., 2015). Other practices may be arbitrarily implemented based on ethical
beliefs about illicit drug use that impede access to NPSS, such as asking for the purpose of
syringes and requiring proof of diabetes (Chiarello, 2016). Additionally, state laws regarding
possession of drug paraphernalia may be interpreted by pharmacists as being in conflict with
laws permitting NPSS. For instance, a state law may allow a pharmacist to sell syringes
wilhout a prescription, but also may require it be for a legitimate medical purpose; in some
states the law may explicitly include the prevention of disease transmission as a legitimate
use (Des Jarlais et al., 2015). However, some laws render it a felony if a syringe is used to
administer narcotic drugs, creating tension between the public health benefit of syringe sales
and the illegality of their use for injecting illicit drugs (Chiarello, 2016). Thus while states
allow NPSS, more education and support for pharmacists, from both pharmacy management
and state policy makers, is needed for consistent application of NPSS in practice.

There is an opportunity for pharmacies to play a greater role in the prevention of injection-
related harms among PWID by providing a wider range of harm-reduction services.

Syringe access programs provide a framework, typically developed by a state or local

health department, within which specific guidance exists for integrating HIV prevention
counselling, pharmacist and pharmacy staff education, syringe disposal or referrals. To date,
three states, Minnesota, New York and California, have established pharmacy-based syringe
access programs (Kral & Garfein, 2010; Novotny, Cotton-Oldenburg, Bond, & Tracy, 2002;
Tesoriero, Battles, Klein, Kaufman, & Birkhead, 2009). These programs can serve as a
model for the establishment of similar services in areas with injection drug use and low
SSP coverage. Additionally, a 2015 survey of nearly 80% of the over 1000 community
pharmacies in Massachusetts, where there is no limit on the number of syringes that can be
sold, found that 97% of community pharmacies reported selling non-prescription syringes;
they reported median sales per store of 75 per week, which translates into nearly 100,000
non-prescription syringes sold state-wide per week (Stopka et al., 2017). The intended
purpose of the sold syringes was not captured, however it demonstrates the scale at which
community pharmacies impact the volume of sterile syringe access.

Conclusions

This study examined factors associated with obtaining syringes from pharmacies and
SSPs among PWID in 20 US cities. PWID who were younger and non-Hispanic white,
were more likely to have accessed syringes primarily from pharmacies. Compared to
PWID who used primarily-SSPs, PWID who used primarily-pharmacies reported higher
prevalence of receptive syringe sharing and unsafe syringe disposal, and were less likely
to have consistently used sterile syringes, been recentlt tested for HIV and participated in
HIV behavioural interventions. These findings highlight the need for reduced barriers to
syringe access and broader harm-reduction services within the pharmacy setting that could
effectively serve PWID who cannot access or prefer not to use SSPs. This need is especially
pressing in light of the recent prescription opioid and injection drug use epidemic that has
disproportionately affected areas with low SSP coverage (Des Jarlais et al., 2015; Peters et
al., 2016). Engaging pharmacies in these efforts is an opportunity to lower risk behaviours
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and unsafe syringe disposal, thereby increasing public safety and reducing transmission of
blood-borne pathogens. Given the extent of the opioid epidemic in communities throughout
the United States, pharmacies could play a key public health role in the prevention of
transmission of blood-borne pathogens, including HIV and HCV, and other injection related
harms.
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Table 3

Bivariate analysis of factors associated with obtaining syringes primarily from pharmacies among people who
inject drugs and who use pharmacies or syringe services programs (SSPs) as their primary source of sterile
syringes - National HIV Behavioural Surveillance, 20 cities, United States, 2015. Statistically significant
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associations are bolded.

Char acteristic/Behaviour

PR (95%Cl)2

TOTAL
Agegroup (years)
18-29
230
Gender
Male
Female
Race
White, non-Hispanic
Other race/ethnicity
Education
High school diploma/GED or higher
< High school diploma
Currently has health insurance
Yes
No
Currently homeless
Yes
No
Self-reported HIV status
Positive

Negative

Unknown?

Livein stateswhere SSPs are explicitly authorized in state law

Yes

No

Yearssincefirst injection drug use d

5 years or less

More than 5 years

Most commonly injected drug €

Heroin

Speedball (cocaine and heroin together)

Cocaine (powder or crack)
Methamphetamine

Prescription opioids

119 (1.12, 1.27)
REF

0.93 (0.88, 0.99)
REF

1.18 (1.07, 1.30)
REF

1.14 (1.06, 1.22)
REF

0.99 (0.93, 1.05)
REF

0.90 (0.84, 0.97)
REF

0.89 (0.74, 1.08)
REF
1.16 (1.09, 1.23)

0.75(0.63,0.88) ¢
REF

1.14(1.07, 1.22)
REF

REF
0.80 (0.70, 0.90)
1.16 (0.97, 1.39)
1.19 (1.06, 1.33)
1.47 (1.13, 1.90)
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Char acteristic/Behaviour

PR (95%C1)2

Other

Injection frequency €
Daily or more

Less than daily

1.13 (0.89, 1.43)

0.82(0.75, 0.88)
REF

a . . . . . A .
Separate log-linked Poisson regression models using Generalized Estimating Equations (GEE); each model controlled for factors related to study
design (city, recruiter’s value for the outcome, network size) and clustered on recruitment chain.

b .
Includes never tested, no result obtained and don’t know result.

c . . .
Prevalence ratio not adjusted for city.

Defined as the number of years from the first reported injection event to the date of interview.

e . .
Refers to behaviours in the past 12 months.
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