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Abstract

Objective—Until the early 2000s, there was only one needle exchange program (NEP) offered in
Mexico. In 2004, the second Mexican NEP opened in Tijuana, but its utilization has not been
studied. We studied predictors of initiating NEP during its early expansion in Tijuana, Mexico.

Methods—From April 2006 to April 2007, people who inject drugs (PWID) residing in Tijuana
who had injected within the last month were recruited using respondent-driven sampling.
Weighted Poisson regression incorporating generalized estimating equations was used to identify
predictors of initiating NEP, while accounting for correlation between recruiter and recruits.

Results—NEP uptake increased from 20% at baseline to 59% after 6 months. Among a
subsample of PWID not accessing NEP at baseline (7= 480), 83% were male and median age was
37 years (Interquartile Range: 32-43). At baseline, 4.4% were HIV-infected and 5.9% had syphilis
titers >1:8. In multivariate models, factors associated with NEP initiation (p < .05) were attending
shooting galleries (Adjusted Relative Risk [ARR]: 1.54); arrest for track-marks (ARR: 1.38);
having a family member that ever used drugs (ARR: 1.37); and having a larger PWID network
(ARR: 1.01 per 10 persons). NEP initiation was inversely associated with obtaining syringes at
pharmacies (ARR: .56); earning >2500 pesos/month (ARR: .66); and reporting needle sharing
(ARR: .71).

Conclusions—Uptake of NEP expansion in Tijuana was vigorous among PWID. We identified a
range of factors that influenced the likelihood of NEP initiation, including police interaction.
These findings have important implications for the scale-up of NEP in Mexico.
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INTRODUCTION

There is growing consensus that needle exchange programs (NEP) fulfill a vital public
health role in communities affected by injection drug use.! NEPs have been shown to be
effective in preventing the spread of HIV and other blood borne viruses among people who
inject drugs (PWID) as they reduce HIV risk behaviors such as the sharing of contaminated
syringes.23 As such, expansion of NEPs in settings where injection drug use is prevalent is
imperative to address ongoing HIV transmission among PWID.*

In Tijuana, located in the state of Baja California in Mexico’s northwest border region, there
are an estimated 6,000-10,000 PWID, 4% of whom are estimated to be HIV-seropositive.®
While the overall prevalence of HIV in Mexico is low, infection is concentrated among high-
risk groups such as PWID, particularly along Mexico’s northern border.# In Tijuana, the
majority of PWID reside in the Zona Norte (North Zone), a border neighborhood that is
known for its high prevalence of injection drug use and the city’s red light district.*® Of
concern, PWID in the Zona Norte report being overcharged or refused services at
pharmacies, or arrested for possessing needles,” despite the fact that it is legal in Mexico to
possess syringes and to purchase them from the approximately 1500 pharmacies in Tijuana,
without a prescription.® Previous research has found that refusal of services at pharmacies
was associated with an increased likelihood of engaging in risky injection behaviors, such as
receptive syringe sharing and reuse.8 This is of major concern, as refusal from pharmacies in
Tijuana may perpetuate increased HIV risk among PWID if those in need of sterile syringes
are unable to purchase them.8 Ensuring access to NEPs is therefore needed in order to
reduce risky injection behaviors, and subsequent risk of HIV infection and transmission,
among PWID in Tijuana.

The first NEP in Tijuana opened in 2004, run by the nongovernmental organization
Prevencasa A.C.° until 2007, this was only the second NEP in all of Mexico.10 By 2007,
however, NEPs were officially sanctioned by the Mexican federal government body that
oversees HIV prevention and treatment (ie, CENSIDA) and the Baja California Secretary of
Health.11 By 2010, a total of 19 NEPs were operational in Mexico, representing an
approximate .4 NEPs per 1000 people.1! In 2011, the Global Fund for AIDS, Tuberculosis
and Malaria provided funding in order to further the expansion of NEP services in Mexico,
providing sterile syringes to approximately 10,000 PWID in Tijuana, Ciudad Juarez,
Hermosillo, and Sonora from 2011 to 2013.1112 |n Tijuana, the NEP operated by Prevencasa
A.C dispenses a maximum of two syringes to PWID per visit, and distributes approximately
50,000 disposable syringes annually, as compared to the average annual total of 1.9 million
syringes distributed by NEPs in Vancouver, Canada.1314

PWID have faced substantial barriers to NEP access in Tijuana.”-1>17 In this context, a
growing body of literature has identified conceptual approaches for investigations of HIV
risk among PWID.18.19 Specifically, the risk environment framework!8:19 proposes that the
implementation and use of harm reduction services such as NEP is subject to the different
“cultural, economic, legal, policy, and political environments”19 which PWID experience.
This suggests that individual-level behaviors that place PWID at higher risk of HIV infection
(eg, syringe sharing and re-use) are influenced by an array of factors exogenous to the
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individual, including NEP availability.15:18.19 These exogenous factors operate at micro,
meso, and macro levels to constrain the range of choices that PWID have to avoid risky
injection-related behaviors.12:18.20 Micro-level factors interact with factors at the meso- and
macro-levels such as laws, policies, and legal environments to further shape individual
behaviours that influence NEP utilization and heighten the risk of HIV infection experienced
by PWID.18.20

There are several characteristics of the risk environment specific to PWIDs in Tijuana that
may heighten their vulnerability to HIV infection. For example, social factors, including
street-level (ie, micro-level) policing practices may increase an individual’s risk of HIV
infection by hindering their access to NEPs.18:21 |n Tijuana, arbitrary policing practices are
often concentrated in a small number of neighborhoods, specifically those with drug markets
in Zona Norte as well as other delegaciones (boroughs) such as Cerro Colorado.1® This form
of targeted policing may influence where and how PWID inject, including increasing the
likelihood that PWID will attend shooting galleries in order to evade detection, which in turn
may increase their risk of syringe sharing.22 Furthermore, arbitrary policing practices,
including the confiscation of syringes, physical abuse, and detainment, may also influence
individual behaviors by discouraging PWID from carrying syringes or from accessing NEPs,
as has been observed elsewhere.’

This study aimed to assess factors associated with NEP initiation during a period of early
NEP expansion in Tijuana using the risk environment framework. Specifically, we
hypothesized that social and structural factors, such as police interaction, were associated
with NEP initiation.

MATERIALS AND METHODS

Sample and Recruitment

Proyecto El Cuete 11 is a prospective community-recruited cohort study of PWID in the
Mexico-USA border city of Tijuana. In depth details on sample and recruitment methods
have been previously reported.22 Briefly, eligible participants were recruited between April
2006 and April 2007 using respondent driven sampling (RDS), a chain-referral sampling
method effective for recruitment among hidden populations.23 In the present study, a diverse
group of “seeds” varying on age, gender, and neighborhood of residence were recruited by
community workers and given unique coupons to recruit up to three peers. Recruitment was
completed in 17 waves, as subjects returning with coupons were also given coupons to
recruit additional members from their own social network. Participants were screened for
eligibility, which includes being 18 or older, having injected drugs within the previous
month, and residing in Tijuana.

Study Instrument

At baseline and at 6-month follow-up interviews, participants completed semi-structured
surveys administered by bilingual interviewers. Participants were asked about socio-
demographic, behavioral, and contextual factors pertaining to injection drug use, NEP
initiation, HIV and syphilis.
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Laboratory Testing

At baseline and every 6 months thereafter, participants underwent an HIV test (Determine®,
Abbott Pharmaceuticals, Boston, MA). Samples testing positive were confirmed using a
HIV-1 immunoassay and immunofluorescence assay at the San Diego Public Health
Laboratory. Syphilis was detected via rapid plasma regain (RPR) test to asses levels of
syphilis-specific antibodies, and positive tests were confirmed using the 7reponema
pallidum particle agglutination assay (TPPA; Fujirebio, Wilmington, DE).

Statistical Analyses

Descriptive statistics and trend tests were undertaken to assess NEP uptake across baseline
and follow-up. Depending on the distributional assumptions, binary outcomes were
examined using either Chi-Square or Fisher’s exact tests and continuous outcomes were
examined using Mann-Whitney U-tests. Analyses restricted to a subsample of PWID that
did not report NEP use at baseline were then undertaken. For these analyses, we compared
PWID in the subsample that reported initiating NEP use at the first 6-month follow-up with
those that did not. Univariate and multivariate Poisson regressions with robust variance
estimation, via generalized estimating equations, were performed to identify factors
associated with initiation of NEP use.

The outcome of interest was defined as reporting, at the 6-month follow-up interview, NEP
initiation during the previous 6 months. We identified a range of variables of interest
consistent with the risk environment framework. Sociodemographic variables of interest
included: age, sex, recent (ie, past 6 months) and monthly income (>2500 pesos vs. <2500
pesos). Social and individual variables of interest included: the number of PWIDs in
participants’ social networks, recently attending a shooting gallery, and homelessness.
Structural and environmental variables of interest included: recently being arrested for track
marks, recently being arrested for possessing syringes, and residing in Zona Norte. Variables
of interest were assessed at both baseline and 6-month follow-up. At baseline, variables were
assessed relative to “ever” and “previous 6 months” time frame. At follow-up, variables were
assessed relative to the “previous 6-month” time frame. For the purposes of analysis, “unsafe
source of syringes” was determined by self-reported response to the following questionnaire
item: “/n the past 6 months, when you used a syringe for injecting (shooting) drugs, from
where did you get the syringe?” \We then defined “unsafe source” as reporting obtaining
syringes from a family member, shooting gallery, drug dealer, hit doctor or on the street in
the past 6 months.

For model building, we used a manual procedure, where all the variables that attained a
significance level <.10 in univariate regressions were considered for inclusion in a
multivariate model. All the factors included in the final multivariate model were significant
at the .05 significance level. To ensure the integrity of the final model, all 2- and 3-way
interactions were explored and ruled out. Multicollinearity between predictor variables in the
final model was also assessed and ruled out by appropriate values of the largest condition
index and of the variance inflation factors. To control for potential biases that might have
been introduced by RDS,23:24 adjustments were made to the univariate and multivariate
regression models, as follows. To correct for differential recruitment effectiveness by NEP
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initiation status, the models were weighted by inverse probability weights based on
individualized recruitment weights, which were derived via RDS Analytical Tool (RDSAT).
Additionally, to account for the correlation between recruiter and recruit, a variable
indicating each participant’s recruiter was used as a cluster variable. An exchangeable
correlation structure within each cluster was assumed (ie, correlation between any two
participants recruited by the same recruiter was assumed to be the same). All analyses were
undertaken using SAS Version 9.4 (Cary, NC).

RESULTS

Among 619 participants that completed baseline and 6-month follow-up, NEP uptake
increased from 20% (1= 124) at baseline to 59% (n = 352) after 6 months. Of those that
completed at least one follow-up interview, the follow-up rate was 89%. All the main
analysis was restricted to PWID not reporting NEP use at baseline (7= 480), of which 84%
were male and the median age was 37 years (Interquartile Range [IQR]: 32-43). At baseline,
4.4% of participants were HIV-infected, with baseline HIV prevalence twice as high for
females (8.0%) compared to males (4.0%). Overall, 5.9% of the sample had syphilis titers
>1:8.

At baseline, participants that accessed NEPs were significantly less likely to report earning
more than 2500 pesos per month (68.0% vs. .78.4% p = .01) and injecting at least once daily
(86.6% vs. 93.3% p = .02) compared with participants that did not (Table 1). PWID that
initiated NEP were also significantly more likely to report having a family member that ever
used drugs (39.4% vs. 25.9% p < .01). However, at baseline, the two groups did not
significantly differ on age, sex, receptive syringe sharing, being homeless, and residing in
the Zona Norte.

As shown in Table 2, in univariate Poisson regression analysis, the likelihood of initiating
NEP increased significantly (though marginally) for every 10 PWID injection partners in the
prior 6 months (Relative Risk [RR] 1.01, 95% Confidence Intervals [CI]: 1.00-1.01, p=.
02). PWID that reported injecting in a shooting gallery (RR = 1.34; 95%Cl: 1.06-1.70, p=".
02), and being arrested for having track marks (RR = 1.37, 95%ClI: 1.01-1.86, p = .05) were
also significantly more likely to initiate NEP. PWID that reported any receptive needle
sharing (RR .81, 95%Cl: .64-1.03, p=.09), attaining syringe more often from pharmacists
(RR =.70, 95%CI: .55-.89, p<.01) or injecting at least once daily (RR = .66, 95%CI. .49-.
89, p=.01) in the last 6 months were significantly less likely to initiate NEP.

Table 2 also presents the results of the multivariate Poisson regression analysis. As shown,
initiating NEP was positively associated with reporting having a family member that ever
used drugs (Adjusted Relative Risk [ARR] = 1.37; 95%Cl: 1.06-1.77 p=.02) as well as
having a larger PWID social network (ARR = 1.01; 95%CIl: 1.00-1.01 p< .01, for every 10
additional PWID). In addition, injecting most often in shooting galleries (ARR = 1.54;
95%Cl: 1.18-2.00 p < .01) and being arrested for track marks in the past 6 months (ARR =
1.38; 95%Cl: 1.01-1.88 p = .04) was positively associated with reporting NEP initiation.
Participants that obtained syringes most often from pharmacies (ARR = .56; 95%Cl: .43-.73
p <.01), reported obtaining syringes from an unsafe source (ARR = .36; 95%Cl: .15-.8, p
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=.02), reported receptive needle sharing (ARR =.71; 95%Cl: .53-.95, p=.02), and reported
earning more than 2500 pesos per month (ARR = .65; 95%Cl: .51-.85, p < .01) were
significantly less likely to report initiating NEP use.

DISCUSSION

This study found that, among a sample of PWID in Tijuana, NEP initiation increased
threefold in just over 6 months, indicating that these programs are feasible and in high
demand among high-risk populations in Tijuana. We also found that a range of social,
individual, and environmental barriers significantly limited access to NEPs. This has
important implications in Tijuana and other settings where NEP expansion may be
occurring.

In the present study, we detected a significant positive association between reporting being
arrested for track marks and NEP initiation among PWID in Tijuana. Previous research from
this setting has demonstrated that PWID who report drug-related arrests (ie, for syringe
possession) have a higher risk of receptive syringe sharing.2> As such, the present findings
suggest that accessing NEPs may increase PWID risk of arrest by further corroborating that
arrested individuals practice injection drug use. In addition, given the common practice of
destroying syringes at the point of arrest by Tijuana law enforcement,6 the present findings
may also suggest that PWID who access NEPs are having their syringes destroyed by police,
thereby decreasing the effectiveness of NEPs and further increasing the risk of syringe
sharing.315 Therefore, exogenous factors such as policing practices that limit PWID ability
to access sterile syringes likely need to be curtailed to successfully reduce injection-related
harms among Tijuana’s large PWID population.15:27

A further possible interpretation of the association we observed between reporting
interactions with police and initiating NEP is that those PWID who are most in need of NEP
services are also those most vulnerable to arrest. This is consistent with the scientific
literature on this topic. For example, a previous qualitative study by our group found that
fear of police interaction was one of the major barriers to NEP initiation in Tijuana.1% In
addition, Philbin et al., reported that policing in Yunnan Province, China was associated with
a decrease in NEP use and fear of possessing used or unused syringes among PWID.8 In
Philadelphia, PA, intensified policing practices were associated with decreased use of harm
reduction services by a sample of PWID,2° while 44% of a sample of PWID in Togliatti
City, Russia reported avoiding carrying needles to evade being arrested.28

However, there may be alternative explanations for the observed association between
reporting previous arrest and NEP initiation. For instance, it may be that arrest for PWID
status (ie, possessing track marks) is not deterring PWID from accessing NEP if they are
without alternative sources of sterile syringes.8 To that end, previous research has found that
PWID who access NEP are also more likely to display markers of social and economic
vulnerability, such as homelessness.”-17 Pollini et al., have found that those PWID who are
homeless and impoverished were more likely to be refused service at pharmacies in
Tijuana.® While we did not observe a significant association between homelessness and NEP
initiation, earning less than 2500 pesos per month (a marker of economic vulnerability) was
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nevertheless significantly associated with NEP initiation. We further observed that PWID
that reported obtaining syringes most often from pharmacies were significantly less likely to
initiate NEP. This may suggest that regardless of the potential barriers caused by arbitrary
policing practices, NEPs in Tijuana are nevertheless filling a gap in service for PWID that
cannot afford to purchase syringes or are turned away from pharmacies, while pharmacies
are still being used by PWID that have the means to access them. Therefore, increasing
scale-up and access to NEPs is imperative in order to decrease risky injection behaviours
such as syringe sharing and re-use among PWID in Tijuana, especially given barriers to
syringe purchase at pharmacies.

The present study also found that PWID that reported receptive syringe sharing were
significantly less likely to initiate NEP than those not reporting receptive syringe sharing.
This may indicate that NEP use may lead to reductions in risky injection behaviors among
PWID in Tijuana, which may in turn imply a need for increased scale-up of NEPs in order to
reduce risk of HIV acquisition.

We detected a significant positive association between injecting in shooting galleries
(picaderos) and NEP initiation in Tijuana. Previous research has found a range of
environmental factors associated with shooting gallery attendance, including police
interaction.2? PWID in Tijuana may perceive shooting galleries as a safer place to inject to
avoid persecution from police associated with NEP initiation.8:17:29 This is of major
concern, as shooting galleries have been previously associated with increased risk of
receptive syringe sharing, and therefore an increased risk of HIV infection among PWID.29
In this context, NEP utilization will likely be ineffective in reducing injection related HIV
transmission in Tijuana if PWID are driven to inject in risky environments due to police
pressure.5:29 OQur data suggest that arbitrary policing practices need to be reduced to
encourage PWID to favor NEPs over shooting galleries in Tijuana.

We also observed that participants with a larger PWID social network were more likely to
initiate NEP as compared to individuals with smaller networks. In addition, participants that
reported having family member that ever used drugs were also significantly more likely to
initiate NEP. One interpretation of this result is that members of larger PWID networks are
more likely to share information about NEP access with their peers, allowing for information
about these services to spread throughout the network and thereby increase NEP initiation
among the group.®

In Mexico, funding from the Global Fund to Fight AIDS, Tuberculosis and Malaria
increased syringe distribution to approximately 10,000 PWID prior to this study period (ie,
2006-2007).12 However, results of this study suggest that additional efforts to reduce
barriers to NEP initiation may be needed in order to see successful long-term utilization of
NEP services by PWID in Tijuana.3%:31 Indeed, recent studies by our group indicate that
even after scale up of NEP services by the Global Fund, many PWID still report
experiencing a variety of barriers that limit their access to NEPs in Tijuana, including
syringe confiscation, 6 police extortion,32 and arrest for drug possession.3C This is of major
concern given that carrying syringes is legal in Mexico, and that the possession of small
amounts of illegal drugs for personal use is no longer a criminal offense.33 In this context,
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the present findings have important implications for the successful expansion of NEP in
Tijuana, as they suggest that the scale-up of NEP services is likely to be ineffective in
reducing injection related harms among PWID if these barriers persist.39:34 Additional
efforts to address these barriers, such as the training and education of police officers on the
public health benefits of NEP are required.39 Fortunately, a new police education program to
promote harm reduction has been initiated by our team in collaboration with the police
department.3® Ongoing studies of PWID will help determine whether this program is
effective.

This study is subject to limitations consistent with the use of observational cohort data. First,
data collected from the survey was self-reported by PWID participants and as such is subject
to potential recall and social desirability bias. Reporting on sensitive subjects, such as sexual
and injecting behaviours (eg, receptive needle sharing) may be underreported as a result of
the stigma associated with these activities. Second, given that the data in this study dates to
the period prior to a major drug policy reform in Mexico, findings may not be generalizable
to the current population of PWID in Tijuana.

In summary, in our analysis of NEP initiation among a sample of PWID in Tijuana, we
found substantial exogenous barriers that impacted the ability of PWID to access NEP
services. Results from this study suggest that there is a commensurate need to work
alongside community members and police to ensure optimal access to sterile syringes
through NEPs. Educating law enforcement about the public health impacts of syringe
confiscation and NEP access should be a priority in order to improve access to essential
harm reduction services for PWID and reduce the burden of HIVV among this population in
Tijuana.

Acknowledgments

The authors would express their sincere thanks to the US National Institute on Drug Abuse (NIDA) for support
through grant RO1 DA019829, R37 DA019829 and R01 DA039073. Dan Werb is supported by a NIDA Avenir
Award (DP2 DA040256-01) and the Canadian Institutes of Health Research (MOP-79297).

The authors also like to thank the study participants for their time and willingness to join in this effort. We also
extend our thanks to the staff of Proyecto EI Cuete, Prevencasa A.C. and ISESALUD.

References

1. World Health Organization. Effectiveness of sterile needle and syringe programming in reducing
Hiv/Aids among injecting drug users. Who; 2004. p. 1-30.

2. Unaids. WHO, UNODC, UNAIDS Technical Guide. 2009.

3. Cooper HLF, Des Jarlais DC, Tempalski B, et al. Drug-related arrest rates and spatial access to
syringe exchange programs in New York City health districts: Combined effects on the risk of
injection-related infections among injectors. Heal Place. 2012; 18:218-228.

4. Strathdee AS, Magis-Rodriguez C, Mays VM, et al. The Emerging HIV Epidemic on the Mexico-
U.S. Border: An international case study characterizing the role of epidemiology in surveillance and
response. Ann Epidemiol. 2012; 22:426-438. [PubMed: 22626001]

5. Robertson AM, Garfein RS, Wagner KD, et al. Evaluating the impact of Mexico’s drug policy
reforms on people who inject drugs in Tijuana, B.C., Mexico, and San Diego, CA, United States: A
binational mixed methods research agenda. Harm Reduct J. 2014; 11:4. [PubMed: 24520885]

Am J Addict. Author manuscript; available in PMC 2017 June 14.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Smith et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Page 9

. Strathdee SA, Fraga WD, Case P, et al. “Vivo para consumirla y la consumo para vivir” [“] live to

inject and inject to live”]: High-Risk injection behaviors in Tijuana, Mexico. J Urban Heal. 2005;
82:58-73.

. Beletsky L, Heller D, Jenness SM, et al. Syringe access, syringe sharing, and police encounters

among people who inject drugs in New York city: A community-level perspective. Int J Drug
Policy. 2014; 25:105-111. [PubMed: 23916801]

. Pollini RA, Lozada R, Gallardo M, et al. Barriers to pharmacy-based syringe purchase among

injection drug users in Tijuana, Mexico: A mixed methods study. AIDS Behav. 2010; 14:679-687.
[PubMed: 20300820]

. Philbin MM, Lozada R, Zufiiga ML, et al. A qualitative assessment of stakeholder perceptions and

socio-cultural influences on the acceptability of harm reduction programs in Tijuana, Mexico. Harm
Reduct J. 2008; 5:36. [PubMed: 19021899]

. Philbin MM, Mantsios A, Lozada R, et al. Exploring stakeholder perceptions of acceptability and
feasibility of needle exchange programmes, syringe vending machines and safer injection facilities
in Tijuana, Mexico. Int J Drug Policy. 2009; 20:329-335. [PubMed: 18963906]

Harm Reduction International. The Global State of Harm Reduction 2012: Towards an Intergrated
Response. 2012. http://www.ahrn.net/library_upload/uploadfile/file3130.pdf

The Global Fund for AIDS Tuberculosis and Malaria. Mexico Grant Performance Report IR. 2013
Oct. p. 1-43.http://portfolio., theglobalfund., org/en/Grant/Index/MEX-910-G01-H

University of California San Diego School of Medicine. Services Offered-Health Frontiers in
Tijuana. 2015. https://meded.ucsd.edu/index.cfm/groups/hfit/services_offered/ Accessed October
31, 2015

BC harm reduction strategies and services committee. Policy Indicators Report. 2013 Jul. p.
1-19.http://www.bccdc.ca/resource-gallery/Documents/Educational%20Materials/Epid/Other/
BCHRSS2012PolicyIndicatorsReportDRAFTJuly2014.pdf

Gaines TL, Beletsky L, Arredondo J, et al. Examining the spatial distribution of law enforcement
encounters among people who inject drugs after implementation of mexico’s drug policy reform. J
Urban Heal. 2014; 92:338-351.

Philbin MM, Fulie Z. Exploring stakeholder perceptions of facilitators and barriers to using needle
exchange programs in Yunnan Province, China. PLoS ONE. 2014; 9:26-29.

Philbin M, Pollini RA, Ramos R, et al. Shooting gallery attendance among IDUs in Tijuana and
Ciudad Juarez, Mexico: Correlates, prevention opportunities, and the role of the environment.
AIDS Behav. 2008; 12:552-560. [PubMed: 18369723]

Rhodes T, Singer M, Bourgois P, et al. The social structural production of HIV risk among
injecting drug users. Soc Sci Med. 2005; 61:1026-1044. [PubMed: 15955404]

Rhodes T. The “risk environment”: A framework for understanding and reducing drug-related
harm. Int J Drug Policy. 2002; 13:85-94.

Rhodes T, Stimson GV, Crofts N, et al. Drug injecting, rapid HIV spread, and the “risk
environment”: Implications for assessment and response. Aids. 1999; 13:5259-S270. [PubMed:
10885783]

Cooper HLF, Bossak B, Tempalski B, et al. Geographic approaches to quantifying the risk
environment: Drug-related law enforcement and access to syringe exchange programmes. Int J
Drug Policy. 2009; 20:217-226. [PubMed: 18963907]

Strathdee SA, Lozada R, Pollini AR, et al. Individual, social, and environmental influences
associated with HIV infection among injection drug users in Tijuana, Mexico. J Acquir Immune
Defic Syndr. 2008; 47:369-376. [PubMed: 18176320]

Heckathorn D, Semaan S, Broadhead R, et al. Extensions of respondent-driven sampling: A new
approach to the study of injection drug users aged 18-25. AIDS Behav. 2002; 6:18-25.
Heckathorn DD. Respondent-driven sampling: A new approach to the study of hidden populations.
Soc Probl. 1997; 44:174-199.

Pollini RA, Brouwer KC, Lozada RM, et al. Syringe possession arrests are associated with
receptive syringe sharing in two Mexico-US border cities. Addiction. 2008; 103:101-108.
[PubMed: 18028520]

Am J Addict. Author manuscript; available in PMC 2017 June 14.


http://www.ahrn.net/library_upload/uploadfile/file3130.pdf
http://portfolio
https://meded.ucsd.edu/index.cfm/groups/hfit/services_offered/
http://www.bccdc.ca/resource-gallery/Documents/Educational%20Materials/Epid/Other/BCHRSS2012PolicyIndicatorsReportDRAFTJuly2014.pdf
http://www.bccdc.ca/resource-gallery/Documents/Educational%20Materials/Epid/Other/BCHRSS2012PolicyIndicatorsReportDRAFTJuly2014.pdf

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Smith et al.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Page 10

Beletsky L, Lozada R, Gaines T, et al. Syringe confiscation as an HIV risk factor: The public
health implications of arbitrary policing in Tijuana and Ciudad Juarez, Mexico. J Urban Heal.
2013; 90:284-298.

Beletsky L, Grau LE, White E, et al. The roles of law, client race and program visibility in shaping
police interference with the operation of US syringe exchange programs. Addiction. 2011,
106:357-365. [PubMed: 21054615]

Rhodes T, Mikhailova L, Sarang A, et al. Situational factors influencing drug injecting, risk
reduction and syringe exchange in Togliatti City, Russian Federation: A qualitative study of micro
risk environment. Soc Sci Med. 2003; 57:39-54. [PubMed: 12753815]

Tobin KE, Davey-Rothwell M, Latkin CA. Social-level correlates of shooting gallery attendance: A
focus on networks and norms. AIDS Behav. 2010; 14:1142-1148. [PubMed: 20099016]

Beletsky L, Wagner KD, Arredondo J, et al. Implementing Mexico’s Narcomenudeo drug law
reform: A mixed methods assessment of early experiences among people who inject drugs. J Mix
Methods Res. 2015:1-18.

Strathdee SA, Beletsky L, Kerr T. HIV, drugs and the legal environment. Int J Drug Policy. 2015;
26:S27-S32. [PubMed: 25265900]

Werb D, Wagner KD, Beletsky L, et al. Police bribery and access to methadone maintenance
therapy within the context of drug policy reform in Tijuana, Mexico. Drug Alcohol Depend. 2015;
148:221-225. [PubMed: 25655577]

Werb D, Mora MEM, Beletsky L, et al. Mexico’s drug policy reform: Cutting edge success or
crisis in the making? Int J Drug Policy. 2014; 25:823-825. [PubMed: 24974368]

Mackey TK, Werb D, Beletsky L, et al. Mexico’s “ley de narcomenudeo” drug policy reform and
the international drug control regime. Harm Reduct J. 2014; 11:31. [PubMed: 25395346]
Strathdee AS, Arredondo J, Rocha T, et al. A police education programme to integrate
occupational safety and HIV prevention: Protocol for a modified stepped-wedge study design with
parallel prospective cohorts to assess behavioural outcomes. BMJ Open. 2015; 5:e008958.

Am J Addict. Author manuscript; available in PMC 2017 June 14.



1duosnuey Joyiny

1duosnuen Joyiny

Smith et al. Page 11

TABLE 1
Characteristics of PWID who initiated NEP use in Tijuana, Mexico: 2006—-2007

NEP Use No NEP Use Total
Baseline characteristics N =284 N =196 N =480 p-value
Sociodemographics
Median age (IQR) 37(32,43) 39 (34, 44) 37(32,43) .02
Female 47 (16.5%) 32 (16.3%) 79 (16.5%) .99
Average monthly income 22500 pesos? 193 (68.0%) 152 (78.4%) 345 (72.2%) .01
Resides in Zona Norte 68 (23.9%) 65 (33.2%) 133 (27.7%) .03
Social influence
Family members ever used drugs 109 (39.4%) 49 (25.9%) 158 (33.9%) <.01
Median number of PWID in social network 80 (41, 150) 69 (40, 120) 70 (40, 140) .05
Individual behaviors/risk
Any receptive needle sharing? 102 (35.9%) 83 (42.3%) 185 (38.5%) 18
Got syringe most often from pharmacist? 195 (68.7%) 156 (79.6%) 351 (73.1%) <.01
Injected heroin most often? 166 (58.5%) 136 (69.4%) 302 (62.9%) .02
Injected at least once daily@ 246 (86.6%)  182(93.3%) 428 (89.4%) 02
Injected most often at shooting gallery? 83 (29.2%) 39 (19.9%) 122 (25.4%) 02
Positive HIV serostatus 15 (5.3%) 10 (5.1%) 25 (5.2%) .99
Syphilis >1.8 28 (5.9%) 16 (5.7%) 12 (6.9%) 81
Structural/Environmental factors
Homeless? 38 (13.4%) 22 (11.2%) 60 (12.5%) 57
Arrested in the past 6 months for having track marks? 49 (27.2%) 21 (17.2%) 70 (23.2%) 05

aLast 6 months;

bAmong those arrested in the past 6 months (A= 302).
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TABLE 2

Univariate and multivariate factors associated with NEP initiation among PWID in Tijuana, Mexico

Baseline characteristics

Relativerisk (95%Cl)

Adjusted relativerisk (95%CI)C

Sociodemographics
Age (per year)
Female

Average monthly income >2500 pesosavb

Social influence
Family members ever used drugsb

Number of IDUs in social network (per 10 people)b

Individual behaviors
Any receptive needle sharing"vb
Got syringe most often from pharmacist"vb
Got syringe most often from unsafe sourcedd
Injected heroin most often®?
Injected at least once dailyavb

Injected most often at shooting galleryavb
Syphilis titer >1:8
Positive HIV serostatus

Structural/Environmental factors

Homeless?
Aurrested in the past 6 months for carrying used needle/syringe

Arrested in the past 6 months for carrying unused needle/syringe

Aurrested in the past 6 months for having track marks?

.99 (.98-1.01)
92 (.68-1.25)
74 (58-.93)

1.36 (1.08-1.71)

1.01 (1.00-1.01)

81 (.64-1.03)
70 (.55-.89)
50 (.22-1.10)
75 (.60-.93)
66 (.49-.89)
1.34 (1.06-1.70)

88 (.58-1.35)
94 (.58-1.53)

1.24 (.91-1.69)

1.10 (.77-1.56)
1.13 (.77-1.66)
1.37 (1.01-1.86)

66 (.51-.85)

1.37 (1.06-1.77)

1.01 (1.00-1.01)

71 (53-.95)
56 (43-.73)

36 (.15-.87)

1.54 (1.18-2.00)

1.38 (1.01-1.88)

Cl, confidence interval.
a
Refers to the past 6 months;

b L
p-value <.10 in univariate model;

c, . . : L
Adjusted for all variables that achieved p-value <.10 in univariate model.
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