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A B S T R A C T

Background: The prevention of drug injecting is often cited as a justification for the deployment of law en-
forcement and for the continuation of drug criminalization policies. We sought to characterize the impact of law
enforcement interactions on the risk that people who inject drugs (PWID) report assisting others with injection
initiation in three North American countries.
Methods: Cross-sectional data from PWID participating in cohort studies in three cities (San Diego, USA; Tijuana,
Mexico; Vancouver, Canada) were pooled (August 2014–December 2016). The dependent variable was defined
as recently (i.e., past six months) providing injection initiation assistance; the primary independent variable was
the frequency of recent law enforcement interactions, defined categorically (0 vs. 1 vs. 2–5 vs. ≥6). We em-
ployed multivariable logistic regression analyses to assess this relationship while controlling for potential con-
founders.
Results: Among 2122 participants, 87 (4.1%) reported recently providing injection initiation assistance, and 802
(37.8%) reported recent law enforcement interactions. Reporting either one or more than five recent interactions
with law enforcement was not significantly associated with injection initiation assistance. Reporting 2–5 law
enforcement interactions was associated with initiation assistance (Adjusted Odds Ratio = 1.74, 95%
Confidence Interval: 1.01–3.02).
Conclusions: Reporting interactions with law enforcement was not associated with a reduced likelihood that
PWID reported initiating others into injection drug use. Instead, we identified a positive association between
reporting law enforcement interactions and injection initiation assistance among PWID in multiple settings.
These findings raise concerns regarding the effectiveness of drug law enforcement to deter injection drug use
initiation.

1. Introduction

Injection drug use is associated with a high risk of blood-borne in-
fection such as HIV and hepatitis C virus and, consequently, people who
inject drugs (PWID) account for nearly a third of all HIV cases outside of
sub-Saharan Africa (UNODC, 2016). Dual epidemics of injection drug use
and blood-borne disease have been observed globally, particularly across
urban centers in North America (Friedman et al., 2006; Strathdee et al.,
2012). Experts have characterized these linked epidemics as syndemics,
or, the interaction of multiple coexistent conditions in a population that

exacerbates disease morbidity and mortality (Singer and Clair, 2003).
Data suggest that the risk of blood-borne disease transmission among
PWID is highest during the period immediately after initiating this be-
havior and as such, this period is critical in driving the expansion of
syndemics of injection drug use and blood-borne disease (Garfein et al.,
1996; Vlahov et al., 2004). In response, experts have suggested that
preventing injection initiation is likely to be more effective in reducing
disease incidence than seeking to reduce a range of risks experienced by
individuals after they initiate injection drug use (Bluthenthal and Kral,
2015; Vlahov et al., 2004; Werb et al., 2016a).
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Relatedly, previous research on the impact of law enforcement
suggests that police interactions with PWID may increase behavioral
risks for injection-driven disease transmission and thereby intensify
syndemics (Cooper et al., 2005; Friedman et al., 2006; Small et al.,
2006; Werb et al., 2016b; Werb et al., 2015; Werb et al., 2008). In North
American settings, such as Vancouver and the San Francisco Bay area,
studies have found that police surveillance discourages safer injection
practices and access to needle exchange programs among PWID, while
also increasing the risk that PWID perform rushed injections to avoid
detection; the confiscation and destruction of injecting equipment by
police also subsequently increased the risk that PWID reported sharing
syringes (Bluthenthal et al., 1997; Small et al., 2006; Werb et al., 2008).
PWID experiencing such intensified drug law enforcement were also
less likely to carry sterile injecting equipment and more likely to ex-
perience syringe confiscations, even in settings like Canada, Mexico,
and New York State where carrying sterile syringes is legal (Burris and
Vernick, 2002; Cooper et al., 2005; Mackey et al., 2014; Werb et al.,
2008). Further, law enforcement interactions in some settings have
been shown to discourage PWID access to harm reduction services such
as needle exchanges and methadone maintenance therapy. This is
particularly the case in Tijuana, where data suggest that PWID ex-
perience a higher probability of police extortion within 500 m of ad-
diction treatment centers (Small et al., 2006; Werb et al., 2016b; Werb
et al., 2015). These findings are in line with a large body of evidence
highlighting the impact of intensified policing on disease transmission
risk among PWID (Cooper et al., 2005; Friedman et al., 2006; UN
General Assembly, 1993; Small et al., 2006; Werb et al., 2016b; Werb
et al., 2015; Werb et al., 2008).

Despite this literature, limited research exists on how interactions
between PWID and law enforcement may influence the risk that PWID
initiate others into injection drug use. Conducting such research is
important given that the prevention of drug injecting has been cited as a
justification for the deployment of law enforcement and for the con-
tinuation of drug criminalization policies (Caulkins, 2005; Caulkins and
Reuter, 2010; Caulkins and Tragler, 2016; Kleiman, 1993). These
claims are consistent with deterrence theory, which suggests that in-
creasing intensity of police presence will have a deterrent effect on
certain illicit behaviors (Nagin, 2013).

Indeed, injection drug use has been established as a socially com-
municable behavior; that is, a behavior transmitted socially between
individuals, dependent on an enabling environment (Sherman et al.,
2002; Small et al., 2009). As such, studies suggest that instances of
injection initiation are most commonly facilitated by PWID (Harocopos
et al., 2009; Small et al., 2009), although socio-structural approaches to
preventing these transitions remain mostly unexplored (Werb et al.,
2016a). Specifically, samples of PWID have a range of 73%–89% of
participants reporting that initiation events were facilitated by other
PWID (Jauffret-Roustide et al., 2009; Morris et al., 2012; Werb, 2013).

The application of drug law enforcement, however, has been hy-
pothesized to reduce the risk that individuals are initiated into injection
drug use, based on a presumed deterrent effect; furthermore, experts
have suggested that its effectiveness may be heightened with increased
intensity or level of police numbers via a phenomenon known as ‘en-
forcement swamping’ (Caulkins, 2005; Kleiman, 1993; Nagin, 2013).
These experts have posited that increased enforcement is effective in
preventing the dissemination of drug use initiation at the beginning of
an injecting epidemic, and effective at containing injecting once these
practices have spread widely across a drug-using population (Tragler
et al., 2001). However, the potential of this approach in reducing
problematic forms of substance use has not been widely investigated
beyond mathematical modeling approaches (Caulkins, 2005; Kleiman,
1993). Specifically, deterrence theory does not consider how drug law
enforcement that targets established PWID may influence the risk that
PWID expose non-injectors to injecting practices. Indeed, it is possible
that targeting established PWID with drug law enforcement may reduce
their level of contact with injection-naïve drug users by reducing the

visibility of open street drug scenes, or that this may inadvertently in-
crease contact between these two populations through spatial disper-
sion of injection-using practices (Kolla et al., 2015; Nagin, 2013; Werb
et al., 2008). Given the limited empirical evidence base on such ap-
proaches, clearly delineating the impact of varying levels of law en-
forcement interactions on the risk that PWID provide injection initia-
tion assistance may therefore aid in optimizing preventive responses.
Thus, using data from PWID in three North American settings, we
sought to determine whether the frequency of interactions with law
enforcement was associated with PWID providing injection initiation
assistance to injection-naïve drug users.

2. Methods

2.1. Subjects and data collection

Preventing Injecting by Modifying Existing Responses (PRIMER) is a
multi-site study that pooled data from prospective community-recruited
cohort studies of PWID in an effort to investigate whether a range of
socio-structural factors influencing disease transmission risk among
PWID may also impact the risk that they provide injection initiation
assistance to others. The methods used in the PRIMER study have been
previously described in full (Werb et al., 2016a). For the present study,
we included pooled quantitative data from three cohort studies of PWID
participating in PRIMER: the Proyecto El Cuete IV (ECIV) cohort (Ti-
juana, Mexico), the Study of Tuberculosis, AIDS, and Hepatitis C Risk
(STAHR II) cohort (San Diego, USA), as well as three linked cohorts of
PWID in Vancouver: the Vancouver Injection Drug User Study (VIDUS;
HIV-seronegative PWID), the AIDS Care Cohort to evaluate Exposure to
Survival Services (ACCESS; HIV-seropositive people who use drugs),
and the At-Risk Youth Study (ARYS; street-involved youth who use
drugs). The PRIMER baseline was defined as the visit at which identical
questions specific to providing injection initiation assistance were in-
troduced into each cohort’s surveys. This was undertaken in August
2014 and coincided with follow-up 7 in ECIV, follow-up 4 in STAHR II,
and follow-up 18 for the linked Vancouver-based cohort studies (Werb
et al., 2016a). The cross-sectional analysis described herein employs
data from the PRIMER baseline.

All cohort studies participating in PRIMER employed open and
prospective designs, with similar community recruitment protocols,
involving extensive street-based outreach by frontline staff as well as
peers in city neighborhoods where PWID are known to congregate. All
participants provided consent prior to enrollment. Participant eligibility
for the current study is restricted to individuals who reported recent
injection drug use at baseline. All cohort survey questionnaires are
highly comparable, with identical survey items on the initiation of
others introduced at the PRIMER baseline (Werb et al., 2016a). Other
survey items are highly comparable as a result of the fact that ECIV and
STAHR II were specifically designed as a linked binational study
(Robertson et al., 2014), and that these surveys were modeled in part on
the original VIDUS survey.

2.2. Analysis

Considering that injecting initiation appears to be a socially com-
municable phenomenon that is facilitated by the exposure of injecting
practices by PWID to non-injectors (Werb et al., 2016a), the dependent
variable was defined as reporting recently (i.e., past six months) as-
sisting an individual to inject drugs who had never injected before. The
primary independent variable of interest was defined as the frequency
of recent (i.e., past six months) law enforcement interactions. Law en-
forcement interactions were defined as any type of encounters with
authorities (e.g., police officers) including stops, detainments, arrests,
and drug confiscations. We did not restrict to interactions related to
drug or HIV prevention efforts. Based on available survey responses,
this was defined categorically (0 encounters vs. 1 vs. 2–5 vs. ≥6) to
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determine whether the frequency of interactions impacted injection
initiation assistance risk. Other independent variables of interest in-
cluded: city of residence (Tijuana vs. San Diego vs. Vancouver), age in
years, gender identity (female vs. male), housing status (stable housing
vs. other), and the frequency of recent injection drug use (none vs. less
than daily use vs. daily use). Analyses included all participants that
completed the PRIMER baseline questions across all participating co-
hort studies from August 2014 to December 2016 (ECIV, Tijuana;
STAHR II, San Diego; VIDUS/ACCESS/ARYS, Vancouver). The Institu-
tional Review Board of the University of California San Diego, School of
Medicine provided ethical approval for this study (UCSD IRB 150866).
Each cohort study was also approved by their respective institutional
review boards.

Univariate cross-tabulations and multivariable logistic regression
analyses were used to determine associations between the frequency of
law enforcement interactions and reporting initiating others into in-
jecting in the past six months. We fit a final confounding model wherein
pre-specified variables (cohort, age, gender) were included as potential
confounders in addition to injecting frequency in the past 6 months
which was significant in the univariate analysis.

A sub-analysis was conducted to investigate the nature of law en-
forcement interactions experienced by participants. Across study set-
tings, interactions with law enforcement were categorized as arrests or
detainments, negative interactions, or neutral interactions. For this
study, negative interactions were defined as instances where partici-
pants reported abuse by authorities or confiscation of their belongings.
Neutral interactions were defined as instances where participants did
not report being arrested, detained, or did not report any negative
outcome during the interaction. Fisher’s exact test was used to de-
termine significant differences when comparing cohorts. R Version
3.1.1 (Auckland, New Zealand) was used for all analyses.

3. Results

Participant characteristics at baseline are summarized in Table 1.
The total number of participants was 2157; however, due to missing
data on injection initiation questions, 35 (1.6%) participants were ex-
cluded from the analysis. Within a final combined sample of 2122
participants, the majority of participants were drawn from the Van-
couver-based cohorts (n = 1236, 58.2%), followed by the Tijuana
(ECIV; n = 532, 25.1%) and San Diego (STAHR II; n = 354, 16.7%)
cohorts. Most participants were male (64.7%) and reported unstable
housing status (57.7%). The mean age of participants was 45 years
(standard deviation: 11). Among all participants, 87 (4.1%) reported

recently providing injection initiation assistance and 802 (37.8%) re-
ported recent law enforcement interactions. Among those who reported
interactions, 284 (13.4%) reported one, 336 (15.8%) reported two to
five, and 174 (8.2%) reported six or more interactions. Overall, 704
(32.6%) did not report injection drug use in the past six months.

Table 2 displays the combined univariate associations between the
frequency of law enforcement interactions and the provision of injec-
tion initiation assistance. Reporting law enforcement interactions in the
past six months, across all three levels of interactions, was associated
with an increased likelihood of initiation assistance. Participants re-
porting two to five recent police interactions had the highest prevalence
of providing injection initiation assistance (7.2%). Those participants
who reported no recent interactions with law enforcement reported the
lowest prevalence of injection initiation assistance (2.8%). These dif-
ferences were statistically significant (p < 0.01).

In a multivariable regression model (Table 3), reporting two to five
law enforcement interactions (Adjusted Odds Ratio [AOR] = 1.74,
p < 0.05) was associated with reporting injection initiation assistance
provision. Additionally, less than daily injecting (AOR = 3.11), daily
injecting (AOR = 5.88), and San Diego cohort enrollment

Table 1
Paorticipant characteristics at baseline stratified by study cohort in Tijuana, Mexico; San Dieg, USA; and Vancouver, Canada; 2014–2016 (n= 2157).

Characteristic ECIV (n = 534) STAHR II (n = 360) VIDUS/ACCESS/ARYS (n = 1263) Total (n = 2157) p-value

Provided recent (i.e. past six months) injection initiation assistance
No 509 (95.7%) 336 (94.9%) 1190 (96.3%) 2035 (95.9%) 0.499
Yes 23 (4.3%) 18 (5.1%) 46 (3.7%) 87 (4.1%)

Age (mean (SD)) 41.0 (8.7) 47.0 (11.2) 45.7 (11.6) 44.7 (11.1) < 0.001
Gender
Female/Transgender 205 (38.4%) 105 (29.3%) 451 (35.7%) 761 (35.3%) 0.019
Male 329 (61.6%) 253 (70.7%) 811 (64.3%) 1393 (64.7%)

Stable housing
No 204 (38.2%) 176 (48.9%) 864 (68.4%) 1244 (57.7%) <0.001
Yes 330 (61.8%) 184 (51.1%) 399 (31.6%) 913 (42.3%)

Frequency of recent injection drug use
None 92 (17.2%) 110 (30.6%) 502 (39.8%) 704 (32.6%) <0.001
Less than daily 38 (7.1%) 136 (37.8%) 374 (29.6%) 548 (25.4%)
Daily 404 (75.7%) 114 (31.7%) 387 (30.6%) 905 (42.0%)

Frequency of recent law enforcement interactions
0 314 (58.8%) 193 (53.6%) 849 (67.6%) 1356 (63.1%) <0.001
1 80 (15.0%) 49 (13.6%) 155 (12.3%) 284 (13.2%)
2–5 101 (18.9%) 78 (21.7%) 157 (12.5%) 336 (15.6%)
≥6 39 (7.3%) 40 (11.1%) 95 (7.6%) 174 (8.1%)

Table 2
Univariate association between participant characteristics and recent (i.e. past six
months) injection initiation assistance in Tijuana, Mexico; San Diego, USA; and
Vancouver, Canada; 2014–2016 (n = 2122).

Characteristic Yes 87 (4%) No 2035 (96%) p-value

Cohort
ECIV 23 (4.3%) 509 (95.7%) 0.469
STAHR II 18 (5.1%) 336 (94.9%)
VIDUS/ACCESS/ARYS 46 (3.7%) 1190 (96.3%)

Age (mean (SD)) 38.8 (11.8) 45.0 (11.0) < 0.001
Male gender
No 24 (3.2%) 727 (96.8%) 0.137
Yes 63 (4.6%) 1305 (95.4%)

Stable housing
No 56 (4.6%) 1164 (95.4%) 0.223
Yes 31 (3.4%) 871 (96.6%)

Frequency of recent injection drug use
None 7 (1.0%) 673 (99.0%) <0.001
Less than daily 19 (3.5%) 520 (96.5%)
Daily 61 (6.8%) 842 (93.2%)

Frequency of recent law enforcement interactions
0 37 (2.8%) 1295 (97.2%) <0.001
1 15 (5.4%) 264 (94.6%)
2–5 24 (7.2%) 308 (92.8%)
≥6 10 (5.8%) 162 (94.2%)
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(AOR = 1.99) were all associated with a greater odds of providing in-
jection initiation assistance, while older age was inversely associated
(AOR = 0.96 per year) (all p < 0.05). Male gender was marginally
significant (AOR = 1.62, p < 0.10).

3.1. Results of sub-analysis

Table 4 presents the type of recent law enforcement interactions
reported by participants. Across all cohorts, neutral interactions were
the most common (46.5%), followed by arrests and detainment
(41.1%), and negative interactions (24.7%), though we note variation
between study sites. For instance, a significantly higher proportion of
participants in Tijuana reported arrests and detainments compared with
participants in Vancouver (70.7% vs. 24.0%, pn< 0.001), as well as a
significantly lower proportion of neutral interactions (10.8% vs. 62.7%,
p < 0.001). Participants in San Diego were only asked about negative
interactions that occurred in Mexico and comparable data are therefore
not available.

4. Discussion

In a multi-site analysis representing three countries, and despite
adjustment for potential confounders, reporting interactions with law
enforcement was not associated with a reduced likelihood that PWID
reported initiating others into injection drug use. Specifically, reporting
either one or more than five recent interactions with law enforcement
was not significantly associated with injection initiation assistance.
However, PWID who reported two to five recent interactions with law
enforcement had significantly higher odds of providing injection

initiation assistance compared with those who reported no law en-
forcement interactions. To our knowledge, this is the first empirical
study to identify an association between law enforcement activity and
providing injection initiation assistance. These findings do not support
the hypothesized deterrent effect of drug law enforcement on the in-
itiation of problematic forms of drug use, or the assumption that in-
creased intensity of drug law enforcement is associated with an in-
creased deterrent effect in this regard (Caulkins, 2005; Nagin, 2013).

The results presented herein have a number of potential inter-
pretations. First, considering the null findings of the association be-
tween two strata of law enforcement interactions (0 encounters vs. 1,
≥6), we conclude that increased law enforcement is unlikely to have
reduced the risk that participants in this study initiated others into
injection drug use.

The marginally significant association detected between moderate
levels of engagement with law enforcement and the provision of in-
itiation assistance may imply that law enforcement interactions might
actually increase the risk that PWID provide injection initiation assis-
tance to others.

This finding has a number of potential interpretations. Based on
previous literature, we posit that there may be an economic incentive
among PWID to initiate others, given data demonstrating that injection-
naïve individuals may offer to share drugs in exchange for the provision
of injection initiation assistance (Kolla et al., 2015). However, given
that drugs may be confiscated during interactions between PWID and
law enforcement (Werb et al., 2008), this may incentivize PWID to
initiate others based on a need for money or drugs (Kolla et al., 2015).
This likely does not fully explain the association identified between
moderate levels of law enforcement interactions and the provision of
injection initiation assistance, though, given that we might therefore
expect a similarly significant relationship between these variables in the
other two strata. Instead, in both univariate and multivariable analyses,
reporting two to five law enforcement interactions in the past six
months was more strongly associated with the provision of injection
initiation assistance among participants compared with reporting either
fewer or more interactions. This may be related to the intensity of an
individual’s injection drug use and their resultant self-selection into
specific drug-using social networks.

To that end, we note that injection drug use initiation is dependent
on practice sharing of injecting behaviors from PWID to injection-naïve
individuals (Sherman et al., 2002; Small et al., 2009). Additionally,
economically and socially marginalized PWID are more likely to ex-
perience unstable housing situations, untreated substance use disorders,
and related adverse health outcomes (Werb et al., 2008). Individuals
who are more street-entrenched, engage in higher intensity drug in-
jecting, and who have been injecting longer, may naturally self-select
into social networks that contain fewer individuals who are injection-
naïve (Mars et al., 2014). This particular subpopulation of PWID may
therefore be less likely to interact with non-PWID and, therefore, less
likely to potentially initiate others. At the same time, the combination
of increased intensity of injection drug use, low socioeconomic status,
and use of street-based injecting venues may increase the risk that this
subpopulation interacts with law enforcement. As such, reporting high
levels of interactions with police may therefore serve as a proxy for
these characteristics. It is noteworthy in this regard that previous stu-
dies suggest PWID who report low levels of law enforcement interac-
tions may also be less likely to inject in public due to lower levels of
marginalization and drug dependence (Navarro and Leonard, 2004;
Small et al., 2006). Such PWID may have greater access to private in-
jection settings; this may result in less sharing of injection practices
with non-injectors, and, consequently, a reduced risk of being solicited
to assist in injection initiation events (Sherman et al., 2002; Small et al.,
2009; Small et al., 2006; Werb et al., 2016a). It is therefore possible that
PWID who report a moderate number of interactions with law en-
forcement fall into a unique category consisting of PWID that partici-
pate in street-based drug-using scenes that include both injection and

Table 3
Multivariable logistic regression analysis of factors associated with providing recent (past
six months) injection initiation assistance among people who inject drugs in Tijuana,
Mexico; San Diego, USA; and Vancouver, Canada; 2014–2016 (n= 2122).

Adjusted OR (95% CI) p-value

Frequency of law enforcement interactions (ref. 0 times)
1 time 1.47 (0.78–2.77) 0.229
2–5 times 1.74 (1.01–3.02) 0.048
≥6 times 1.15 (0.54–2.42) 0.720

Cohort (ref. ECIV)
STAHR II 1.99 (1.01–3.89) 0.046
VIDUS/ACCESS/ARYS 1.44 (0.83–2.47) 0.191

Age (years) 0.96 (0.94–0.98) <0.001
Gender (ref. female)
Male 1.62 (0.98–2.66) 0.059

Frequency of recent injection drug use (ref. none)
Less than daily use 3.11 (1.29–7.50) 0.012
Daily use 5.88 (2.60–13.28) < 0.001

Note: OR = odds ratio; CI = confidence interval.

Table 4
The reported nature of interactions with law enforcement among participants who re-
ported law enforcement interactions in the past six months in Tijuana, Mexico and
Vancouver, Canada; 2014–2016 (n = 635). Categories are not mutually exclusive.

Cohort ECIV
(n = 222)

VIDUS/ACCESS/
ARYS (n = 413)

Total
(n = 635)

Nature of interaction
Arrested/Detained*** 157 (70.7%) 99 (24.0%) 330 (41.1%)
Negative interactiona 57 (25.7%) 133 (32.2%) 198 (24.7%)
Neutral interactionb, *** 24 (10.8%) 259 (62.7%) 373 (46.5%)

***p < 0.001
a Negative interactions: Participants reported abuse by authorities or confiscation of

their belongings.
b Neutral interactions: Participants did not report being arrested, detained, or did not

report any negative outcome during the interaction.
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non-injection drug use. These individuals may interact with law en-
forcement given this participation but may not be entrenched within
“injection-only” drug-using networks.

In addition, we note that the differential association between the
varying strata of law enforcement interaction intensity may be partially
due to the types of interactions PWID experience. While this analysis
did not specify the nature of police interactions, data demonstrate that
the nature of encounters may influence health outcomes and behaviors
(Nagin, 2013). For instance, studies have shown that differing policing
strategies are associated with differing deterrent impacts and that the
perceived legitimacy of police interactions can be a contributing factor
to post-interaction behaviors (Hughes et al., 2017; MacCoun, 1993).
While we sought to specifically explore the impact of intensity of po-
licing in line with deterrence theory, our sub-analysis on the nature of
law enforcement interactions provides some insight into the variation
in the types of encounters with authorities that participants reported in
different settings. However, sub-analytic results suggest that the type of
interaction appears not be highly influential among the sample, given
that there was a non-significant difference in the adjusted odds of re-
porting providing injection initiation assistance between participants in
Tijuana and Vancouver, despite significant differences in the type of
interactions experienced by participants in both settings. We note that
future research is needed on how specific policing strategies influences
how law enforcement interactions impact injection drug use initiation,
from the perspective of both initiates and initiators.

Again, considering levels of policing, previous calls have been made
for the intensified application of drug law enforcement or ‘enforcement
swamping’ to deter drug use initiation, particularly at the beginning of
the expansion of drug injection practices through a vulnerable popu-
lation (Caulkins, 2005; Caulkins and Reuter, 2010; Caulkins and
Tragler, 2016; Kleiman, 1993; Tragler et al., 2001). At later stages of
the dissemination of injecting practices among such drug-using popu-
lations, experts have also suggested that implementing a mix of in-
creased addiction treatment along with sustained drug law enforcement
may be more effective in containing the number of individuals who
initiate drug injecting (Tragler et al., 2001). Tijuana, San Diego, and
Vancouver represent highly diverse settings wherein injecting practices
have been disseminated widely among vulnerable drug-using popula-
tions. While limited, these results suggest that increased intensity of
drug law enforcement is not likely to contain or reduce the incidence of
injection initiation, given the null findings among two groups of PWID
who reported interactions with law enforcement in addition to the
marginally significant positive association found among PWID re-
porting two to five interactions. Further, assuming that increased in-
tensity of enforcement interactions reduced the risk of injection in-
itiation, we would expect to observe a protective effect of experiencing
a high number of drug law enforcement interactions (i.e., 6 or more).
We did not observe this result, suggesting that at best, increased en-
forcement interactions do not contain expanding injecting practices
among vulnerable populations, and that they may in fact increase the
risk of injection initiation incidence.

Based on these findings, we conclude that drug law enforcement is
unlikely to act as a deterrent to injection drug use initiation, which is
inconsistent with theory of deterrence (Nagin, 2013). All PWID in this
multi-cohort analysis reside in cities with drug policies where posses-
sion of clean syringes or small amounts of otherwise illegal drugs has
been decriminalized (Canada: Controlled Drugs and Substances Act;
Mexico: ‘Ley de Narcomenudeo’) or where the severity of legal re-
percussions against drug use and possession have been reduced (Cali-
fornia: Proposition 47) (Mackey et al., 2014; Porter, 2014; Werb et al.,
2008). Still, the degree to which drug law enforcement reflects the
broader legal status of the possession of drugs and drug paraphernalia
varies (Werb et al., 2014; Werb et al., 2008). Law enforcement inter-
actions with PWID have been shown to increase injection-related risks

along an individual’s injection drug use career via syringe confiscation
and via spatial and economic barriers to addiction treatment and harm
reduction interventions (Bluthenthal et al., 1997; Werb et al., 2016b;
Werb et al., 2015; Werb et al., 2008). This study further suggests that
drug law enforcement may be ineffective at reducing the risk that PWID
initiate others and may also suggest, contrary to the tenets of the theory
of deterrence (Caulkins, 2005; Kleiman, 1993; Nagin, 2013), that in-
creased intensity of drug law enforcement, may be associated with an
increased risk that PWID initiate others into drug injecting.

4.1. Limitations

This study has limitations typical of both observational research
among drug-using populations as well as multi-site cohort studies. First,
study participants were not randomly selected, and generalizability to
the greater population of PWID in each setting cannot be assumed.
Second, because of the cross-sectional nature of the analyses, we are
limited to identifying associations between factors and caution that a
causal relationship between law enforcement interactions and injection
initiation assistance cannot be assumed. We also acknowledge that
factors unexplored in these analyses may impact this association. Third,
due to the nature of this multi-cohort study, heterogeneity in data
collection may have impacted the results across sites. It is important to
consider the heterogeneity among our study participants as they come
from three different North American locations with varying drug policy
environments, income levels, and drug use cultures. Finally, PRIMER
sought to combine study samples across a range of settings that em-
ployed distinct survey instruments and we were therefore limited in the
range of factors for which we were able to control. To address this
limitation, we identified survey items most relevant to this analysis that
were also identically reported across all three cohorts and excluding
those that were not (e.g., data on public injecting was not solicited by
all three cohorts and was therefore excluded). Notably, some factors of
potential importance such as age of drug use initiation, age of injection
initiation, and type of drugs consumed by participants were not in-
cluded in this analysis. Given the rarity of the outcome (i.e., 87 events),
we were limited in the number of factors we were able to include in the
final multivariate model without overfitting, which may increase the
probability of random error. We note, however, that these factors will
be the subject of forthcoming analyses from the PRIMER study and may
further define future analyses of our findings. Future research should
therefore include qualitative methods that allow for greater in-depth
understanding of individual pathways and socio-structural contexts
experienced by PWID that may influence their risk of initiating others
into injecting, particularly focused on the nature and type of law en-
forcement interactions that PWID experience.

Also, we note that, while some participants reported no injection
drug use in the past six months, all participants injected at baseline, and
those that report currently abstaining may still be at risk of providing
injection initiation assistance. We note that results derived from an
analysis excluding these participants were not statistically significantly
different from those derived from the final model including all parti-
cipants.

5. Conclusions

To our knowledge, this is the first study to identify a relationship
between the frequency of law enforcement interactions and the like-
lihood that PWID report providing injection drug use initiation, and
that this association was consistent across settings in all three North
American countries. This study also suggests that assumptions re-
garding the potential deterrent effect of high-intensity drug law en-
forcement on the initiation of individuals into injection drug use is
likely limited (Caulkins, 2005; Kleiman, 1993), while this approach
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may in fact have the unintended effect of potentially increasing the risk
that PWID initiate others into drug injecting. There is a large body of
scientific literature delineating the multiple points of impact of drug
law enforcement on the risk behaviors experienced by individuals
across their injection drug-using careers, from increasing the risk that
individuals engage in risky behaviors like syringe sharing (Small et al.,
2006; Werb et al., 2008), to reducing the capacity of PWID to access
harm reduction interventions (Bluthenthal et al., 1997), to impacting
their capacity to access and sustain enrollment in addiction treatment
(Werb et al., 2016b; Werb et al., 2015). The present findings identify
another potential impact of drug law enforcement on increasing the risk
that individuals are initiated into injection drug use. Longitudinal re-
search is needed to delineate the nature of potential causal pathways
between drug law enforcement interactions and injection initiation
assistance provision among PWID. However, these results imply that
efforts to prevent syndemics of injection drug use and blood-borne
disease should ensure that enforcement-based efforts to deter drug use
behaviors do not paradoxically increase risk of their expansion.
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