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Drug-law enforcement constitutes a structural determinant of health among people who inject drugs (PWID).
Street encounters between police and PWID (e.g., syringe confiscation, physical assault) have been associated
with health harms, but these relationships have not been systematically assessed. We conducted a systematic
literature review to evaluate the contribution of policing to risk of human immunodeficiency virus (HIV) infection
among PWID. We screened MEDLINE, sociological databases, and gray literature for studies published from
1981 to November 2018 that included estimates of HIV infection/risk behaviors and street policing encounters.
We extracted and summarized quantitative findings from all eligible studies. We screened 8,201 abstracts,
reviewed 175 full-text articles, and included 27 eligible analyses from 9 countries (Canada, China, India, Malaysia,
Mexico, Russia, Thailand, Ukraine, and the United States). Heterogeneity in variable and endpoint selection
precluded meta-analyses. In 5 (19%) studies, HIV infection among PWID was significantly associated with syringe
confiscation, reluctance to buy/carry syringes for fear of police, rushed injection due to a police presence, fear
of arrest, being arrested for planted drugs, and physical abuse. Twenty-one (78%) studies identified policing
practices to be associated with HIV risk behaviors related to injection drug use (e.g., syringe-sharing, using a
“shooting gallery”). In 9 (33%) studies, policing was associated with PWID avoidance of harm reduction services,
including syringe exchange, methadone maintenance, and safe consumption facilities. Evidence suggests that
policing shapes HIV risk among PWID, but lower-income settings are underrepresented. Curbing injection-related
HIV risk necessitates additional structural interventions. Methodological harmonization could facilitate knowledge
generation on the role of police as a determinant of population health.

drug injection; HIV; people who inject drugs; police; policing; substance-related disorders; systematic reviews

Abbreviations: CI, confidence interval; HIV, human immunodeficiency virus; OR, odds ratio; PWID, people who inject drugs.

INTRODUCTION

Globally, injection drug use remains a growing public
health concern, as there are an estimated 10–23 million peo-
ple who inject drugs (PWID) (1). Injection drug use is widely
distributed among at least 179 countries or territories (2).
The health consequences of injection drug use include over-
dose morbidity and mortality, bloodborne pathogen infec-
tion, endocarditis, and other harms (3). Sharing of injection
equipment remains a substantial cause of bloodborne virus
transmission, including transmission of human immunode-
ficiency virus (HIV) and hepatitis C virus (3). In 2013, injec-

tion drug use caused an additional 2.82 million disability-
adjusted life years resulting from HIV infection (3). Al-
though the HIV burden attributed to injection drug use is
highest in low- and middle-income countries (3), PWID
remain highly vulnerable to HIV infection in US and other
upper-income settings (4, 5). While effective evidence-based
harm reduction interventions are available for preventing
and treating HIV infection among PWID, global coverage
of such services remains low (6, 7). In regions experiencing
notable crises of opioid dependence, such as North America
and Eastern Europe/Central Asia, injection drug use is a
critical problem causing substantial harm to PWID (4, 8, 9).
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The role of drug policy and its enforcement has been in-
creasingly recognized as a structural force shaping HIV risk
among PWID (8).

Most PWID live in countries where drug use is highly
criminalized (7). Prohibitionist drug policy and the global
“war on drugs” have impacted numerous societies in the
form of mass incarceration, police militarization, extra-
judicial killings, and other human rights abuses (10–14).
Drug-law enforcement practices anchored in these policies
significantly shape the HIV risk environment for PWID (15).
For example, laws that criminalize possession of syringes or
other drug paraphernalia have had a negative impact on HIV
risk and injection-related risk behaviors (16). Thus, laws
limiting syringe access and their operationalization through
street-level policing of PWID run counter to evidence-
based syringe distribution programs and other public health
measures (e.g., syringe service programs) known to prevent
HIV.

At a time when a new paradigm of “public health polic-
ing” is being heralded in response to drug and other health
crises (17, 18), there has not been a systematic accounting
of the harms that cascade from interactions between police
and PWID. Police are responsible for the enforcement of
drug-related laws, which disproportionately affect marginal-
ized populations such as PWID. Detention, regardless of
whether it is legally justified, serves as an entryway to car-
ceral settings. As revealed in numerous large systematic
reviews, incarceration is a major source of individual and
public health detriment (19, 20). Often failing to provide
humane conditions and adequate treatment, correctional set-
tings expose individuals to disproportionately elevated lev-
els of infectious disease, such as HIV, hepatitis B and C
viruses, and tuberculosis, compared with the burden in the
community (20). Moreover, formerly incarcerated PWID
are at significantly elevated risk of acquiring bloodborne
infections within the first few months after release (19).

Less attention has focused on the encounters with police
that can elevate PWID disease risk above and beyond what
is conferred by incarceration. Syringe confiscation, harass-
ment outside of harm reduction sites, and extrajudicial arrest
are among the many practices that shape injection-related
risk behaviors among PWID (21–23). Behavioral responses
to such practices include increased syringe-sharing, reduced
help-seeking at syringe service programs and opioid agonist
therapy clinics, use of “shooting galleries,” and rushed or
other risky injection practices (24–27).

As the negative health and social consequences of drug
criminalization have become recognized (28), decriminal-
ization efforts have been implemented in some settings
(29–31). Such efforts have produced scientific evidence to
support a shift in priority from criminal sanctions to a public
health approach (11). Notably, however, harmful policing
practices can persist even when the drug policy environment
is favorable to public health. For example, Mexico passed
sweeping drug policy reforms in 2009 which decriminalized
possession of drugs for personal use, but PWID experienced
little positive impact because of continued aggressive drug-
law enforcement by police (29, 32). Successful implemen-
tation of drug policy is contingent upon the extent to which
police enforce the law. Therefore, drug policy reform alone

is necessary but insufficient to extinguish the harms caused
by drug criminalization. As such, the alignment of policing
practices with public health is a relevant global research
imperative that has not been adequately explored.

Our objective in this systematic review is to provide a
synthesis of policing practices that can act as structural risk
factors for HIV infection and injection-related risk behaviors
among PWID. We build on other systematic reviews that
have focused on the effect of drug criminalization on HIV
infection risk and the role of police as a structural deter-
minant of HIV risk among female sex workers (17, 33).
We provide additional insight by examining how individual-
level policing encounters shape the HIV risk environment
for PWID. To our knowledge, this is the first systematic
literature review of its kind.

METHODS

We conducted a systematic literature review in accordance
with PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines that has been reg-
istered with PROSPERO, the international prospective
register of systematic reviews (PROSPERO registration no.
CRD42018105967). We screened abstracts of articles pub-
lished from September 2017 to November 2018. Search
terms for the abstract review were initially implemented
in the MEDLINE database (PubMed; US National Library
of Medicine, Bethesda, Maryland) and were subsequently
adapted for application in other research databases. Our
search terms (see Web Table 1, available at https://academic.
oup.com/aje) consisted of 2 distinct classes: 1) terms related
to law enforcement, policing practices, and criminal justice;
and 2) terms related to injection drug use. We did not include
terms related to incarceration, since they are not direct
policing exposures and therefore were outside of the scope
of this review. We applied the search terms to the following
bibliographical databases: MEDLINE, Sociological Abstracts
(ProQuest LLC, Ann Arbor, Michigan), EMBASE (Excerpta
Medica Database; Elsevier B.V., Amsterdam, the Nether-
lands), PsycINFO (American Psychological Association,
Washington, DC), and SocINDEX (EBSCO Information
Services, Ipswich, Massachusetts). We also searched non–
peer-reviewed sources and gray literature, including reports
produced by Harm Reduction International (London, United
Kingdom), the National Harm Reduction Coalition (New
York, New York), Human Rights Watch (New York, New
York), Amnesty International (London, United Kingdom),
the United Nations Office on Drugs and Crime (Vienna,
Austria), the Global Fund (Washington, DC), and the Open
Society Foundations (New York, New York) (see Web
Table 1 for a complete list of search terms by database).
All abstracts and references were managed using EndNote
software, version 8.2 (Clarivate Analytics, Philadelphia,
Pennsylvania); duplicate abstracts were recorded but not
included in the review.

We screened abstracts from studies published in English
between 1981 and May 2018 to ensure that we captured all
abstracts that had been published since the emergence of
HIV in the scientific literature (34). Three of the authors
(L.A., C.V., and P.B.) conducted a review of the titles and
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abstracts. Quality assurance of the abstract review was con-
ducted for approximately 5% of the reviewed abstracts.
We assessed interreviewer reliability for each reviewer by
taking a random subset of abstracts from each reviewer
and having a second reviewer rescreen the abstracts and
determine whether they should be included or excluded.
Overall, agreement among all reviewers was high, with an
interreviewer reliability greater than 90%.

We selected articles for full manuscript review if they
quantitatively measured a valid association between expo-
sures of interest (policing practices) and outcomes of inter-
est (HIV serostatus (primary outcome) or injection-related
HIV risk behaviors among PWID (secondary outcomes)).
Policing practices were defined a priori as any interaction
with police or law enforcement officials experienced by
PWID at the individual level (e.g., confiscation of syringes,
arrest, being beaten, soliciting a bribe, etc.). The primary
outcome was HIV serostatus, measured by validated lab-
oratory methods (rapid test, blood draw, and confirmatory
test). We included secondary outcomes of interest, such
as self-reported HIV positivity and several injection-related
risk factors for HIV. We defined injection-related HIV risk
behaviors as any practice exhibited by PWID that could
increase their individual risk of HIV transmission through
injection drug use (e.g., syringe-sharing, avoiding opioid
agonist therapy due to a police presence, using a “shooting
gallery”). Factors specifically related to sexual risk (e.g.,
condom usage, multiple sex partners) were not considered
injection drug use–related HIV risk behaviors and were not
included in the review.

We excluded studies that 1) reported only qualitative
findings; 2) did not disaggregate between PWID and non-
PWID; 3) did not make individual PWID the unit of analysis
(e.g., ecological analyses); 4) consisted of only modeling,
cost-effectiveness, or analyses where PWID were not empir-
ically investigated; or 5) did not present a valid association
between a policing exposure and HIV risk or an HIV-related
injection risk behavior.

Abstracts screened to be potentially eligible underwent
full text review by 4 of the authors (P.B., C.R., L.A., and
J.C.) to determine whether they met all inclusion criteria.
At least 2 reviewers abstracted relevant data from eligible
studies using a standardized coding and data abstraction
form that we developed (Web Appendix 1). Briefly, this form
collated study-specific data, including information on study
design, sampling methods, recruitment period, geographic
location, study population, demographic factors, analytical
sample size, and reported summary measures. When pos-
sible, we reconstructed bivariate summary measures using
raw numbers and/or proportions as reported in the docu-
ment (e.g., odds ratios and 95% confidence intervals) to
confirm the measured value given the data provided. For
each eligible article, we recorded the prevalence of policing
exposure(s), the prevalence of HIV serostatus and/or HIV
risk factors, univariate summary measures, and adjusted
associations from multivariable models (including covari-
ates), when available. We could not conduct a meta-analysis
because of high heterogeneity of reported policing exposures
and HIV-related outcomes and inconsistent reporting time
frames for various measures.

Any discrepancies in the coding were discussed at weekly
meetings with the review team, including the senior author
(J.C.), to reach a consensus. For each article, we also com-
pleted a standardized assessment-of-bias form with 14 cri-
teria (see Web Appendix 2) to evaluate the strength of the
potential causal relationship between the reported exposures
and outcomes among the studies included in the review. Each
article was discussed by the coding authors and assigned a
quality rating (good, fair, or poor) based on how many of the
criteria were met according to the assessment-of-bias form
(Web Appendix 2). To ensure that all potentially eligible
studies could be included during the full text review, we
reviewed the bibliographies of all manuscripts included in
the final review to identify any references relevant to the
scope of the systematic review. Two of the authors (C.V. and
L.A.) then determined whether these references had already
been captured in our search. If not, we conducted a full-text
review to determine eligibility.

RESULTS

Overall, we screened 8,201 unique abstracts (Figure 1).
We reviewed 175 full-text articles; 27 articles met our inclu-
sion criteria and were included in the review (Table 1). Eli-
gible studies originated from 9 different countries (Canada,
China, India, Malaysia, Mexico, Russia, Thailand, Ukraine,
and the United States) across various income levels (low,
low-middle, upper middle, and high). The region with the
most included studies was North America (n = 15), followed
by Southeast Asia (n = 5) and Eastern Europe (n = 5). The
earliest article included in the review was published in 1999,
though most (n = 19) were published in 2013 or later.

While each article included PWID in the study population,
2 included female sex workers who also injected drugs (35,
36), and another included PWID living with HIV who were
heavy alcohol users (23). The most common recruitment
methods were respondent-driven sampling, venue sampling,
street outreach, and snowball sampling. The analytical sam-
ple sizes ranged from 133 to 1,613. Approximately half of
the studies (n = 15) reported race/ethnicity data; only 1 study
reported transgender status (22).

All manuscripts included in the review utilized a cross-
sectional or serial cross-sectional analysis; no longitudinal
analyses were identified. Half of the studies (n = 14) reported
a single policing exposure, while the remainder reported
multiple policing exposures. The most commonly measured
policing exposures were arrest, arrest for syringe possession,
syringe confiscation, being detained or frisked, and being
beaten or sexually assaulted by police. Many of the articles
(n = 12) presented HIV seroprevalence data; however, only
8 studies measured associations between prevalent HIV
infection and at least 1 exposure to police practices. The
most commonly measured HIV risk behaviors included
syringe-sharing (receptive and/or distributive), use of a
shooting gallery, and avoiding harm reduction services
(opioid agonist therapy or syringe service programs) due
to the presence of police.

As Table 1 shows, 1 study (37) reported a policing-related
exposure (fear of arrest) that was significantly associated
with reduced odds of HIV infection (odds ratio (OR) = 0.62,
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Figure 1. Selection of studies for a systematic review of the litera-
ture on policing practices and risk of human immunodeficiency virus
(HIV) infection among people who inject drugs, 1981–2018.

95% confidence interval (CI): 0.42, 0.93). In 4 studies (36,
38–40), numerous policing practices were found to be sig-
nificantly associated with increased odds of prevalent HIV
infection. HIV infection was significantly associated with
syringe confiscation (last 6 months) (OR = 2.38 (95% CI:
1.17, 4.81) (36) and OR = 2.04 (95% CI: 1.00, 4.21) (38)),
confiscation of a new syringe (ever) (OR = 5.5, 95% CI: 1.8,
16.6) (39), not buying syringes for fear of police (OR = 3.3,
95% CI: 1.4, 7.6) (39), avoiding carrying syringes for fear of
police (OR = 2.2, 95% CI: 1.1, 4.4) (39), rushing injections
due to the presence of police (OR = 20.6, 95% CI: 10.0,
42.7) (39), preloaded syringe confiscation (OR = 3.5, 95%
CI: 1.9, 6.4) (39), being forced to buy back syringes from
police (OR = 2.9, 95% CI: 1.5, 5.4) (39), being arrested for
planted drugs (OR = 3.0, 95% CI: 1.3, 6.8) (39), and being
beaten or tortured (OR = 3.1 (95% CI: 1.5, 6.5) (39) and
OR = 1.35 (95% CI: 1.08, 1.67) (40)).

Among the studies with a valid association between HIV
infection and at least 1 policing exposure, the reported preva-
lence of HIV infection in the sample populations varied from
4.0% to 54.5%. The policing exposures with the highest
reported prevalence among these studies were being arrested
(87.0%), having a bribe demanded (73.0%), and having
syringes confiscated (48.0%). Figure 2 demonstrates the
relative prevalence of HIV infection and reported policing
exposures for several studies with valid associations, taking
into account the relative sample size for each study (size of
the bubble).

Figure 2. Prevalence of policing exposure, prevalence of human
immunodeficiency virus (HIV) infection, and relative sample size
(bubble size) among 5 studies (36–40) that found a valid association
between HIV infection and at least 1 policing exposure in a system-
atic literature review, 1981–2018.

Most studies (n = 21) identified a significant associa-
tion between at least 1 policing exposure and an HIV risk
behavior related to injection drug use, of which syringe-
sharing was the most common. Syringe-sharing was signifi-
cantly associated with fear of arrest, confiscation of injection
equipment, syringe confiscation, any arrest, an arrest for
syringe possession, being detained, being beaten by police,
being tested for drugs by police, and having drugs planted
by police. For example, in Bangkok, Thailand, the odds of
sharing syringes were 1.93–2.45 times higher among PWID
who reported being beaten by police than among those who
did not.

Several studies (n = 9) also described associations be-
tween police practices and utilization of community harm
reduction resources. Events such as being stopped and
frisked, having syringes confiscated, being tested for drugs
by police, and being arrested for syringe possession, as
well as worrying about being arrested, were significantly
associated with nonuse of opioid agonist therapy, avoidance
of syringe service programs, and/or avoidance of health
care. For example, among PWID in Delhi, India, the odds of
participating in syringe service programs or receiving opioid
agonist therapy in the past year were 5%–73% lower among
PWID arrested for syringe or drug possession than among
those who were not arrested.

DISCUSSION

Overall, we found data from 27 studies across 9 countries
reporting significant associations between policing practices
and prevalent HIV infection or injection-related risk behav-
ior among PWID. Our findings indicate that certain policing
practices are overwhelmingly detrimental to the HIV risk
environment of PWID. For example, we that found syringe
confiscation was consistently associated with either higher
HIV seroprevalence or riskier injection practices. Only 1
study showed a protective effect of policing, as fear of arrest
was associated with lower odds of HIV infection (37).
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The socioeconomic and geographic diversity in the set-
tings identified suggests that this phenomenon is not limited
to settings with poorly trained police officers or weak judi-
cial systems that enable officers who violate the civil and
human rights of citizens to act with impunity. Indeed, many
of the studies we identified were from the United States or
Canada, high-income countries with institutions to ensure
reasonable due process and legal recourse for persons who
may have had negative interactions with police. Importantly,
over 179 countries have documented injection drug use (2).
Thus, despite a lack of published findings, the associations
we analyzed in this review are probably relevant to these
countries as well (Web Figure 1).

Our review extends findings from previous global sys-
tematic reviews and meta-analyses that have examined the
role of criminal justice in public health. Footer et al. (33)
found that individual-level policing practices, such as arrest,
extortion, and condom confiscation, were commonly com-
mitted among female sex workers. Indeed, some of these
behaviors were also common in our review, illustrating that
populations at heightened risk of HIV are regular targets
of police. Female sex workers who also inject drugs are
likely to be especially vulnerable due to injection-related and
sexual risk factors (30).

In a recent review by DeBeck et al. (17), laws crim-
inalizing drug use were found to adversely affect PWID
health and increase HIV risks. While the authors did identify
certain policing practices as a general contributor to these
harms, they did not focus on specific policing practices at the
individual level. This is an important distinction, as we have
identified specific practices, such as syringe confiscation
(irrespective of its legality), arrest, bribery, and violence/
torture, as behaviors that exacerbate HIV risk. Formal legal
structures are widely recognized as drivers of the individual
risk environment, but it is the enforcement of the law on the
ground by police officers that most directly impacts PWID.

Previous research has demonstrated substantial treatment
gaps and challenges for achieving success along the HIV
care continuum for PWID (41). As was demonstrated in
this review, street policing is a pervasive force in the lives
of many PWID which bears the potential to interfere at
each level of the prevention and treatment cascades. Addi-
tional evidence suggests that unofficial police detentions
regularly interrupt adherence to opioid agonist therapy and
antiretroviral therapy. This further exacerbates efforts to
improve the latter pillars of the HIV care continuum for
PWID, including retention in care and viral suppression (42,
43). Given the high frequency of these practices and asso-
ciations with HIV risk, mitigating these specific practices
through interventions such as police education programs
is vital.

As we noted above, we did not focus on incarceration,
since the injection-related risks of HIV infection in incar-
ceration settings have been well characterized. For example,
in a recent meta-analysis, Stone et al. (19) found that the
immediate postrelease period was associated with an 81%
increased risk of HIV seroconversion. In addition, the nega-
tive public health effects of incarceration are conditional on
arrest and detainment, which are often performed by street-
level police officers. Thus, officers often serve as the “gate-

keepers” to the deleterious consequences of incarceration
and are therefore critical agents in aligning public health
with criminal justice involvement. In attempts to reform
drug policy, including decriminalization and legalization,
officials will need to allocate resources to ensure that police
are knowledgeable of the reforms and have the ability to suc-
cessfully implement them. Baseline findings from a police
education program in Tijuana, Mexico, found that police
knowledge of drug decriminalization laws was low, but the
program was successful in improving knowledge of drug
and syringe possession policy, as well as intent to inform
suspects of the laws (30, 44, 45). Correct legal knowledge
among police and access to public health resources, such as
harm reduction, for PWID will be necessary to successfully
implement any drug policy reform.

In several studies, we found that PWID did not attend
or avoided harm reduction programs due to some form of
police harassment, arrest, or fear thereof. The perception that
PWID should avoid these critical prevention programs due to
police is problematic and complicates program implementa-
tion. The effectiveness of harm reduction is proportional to
the self-efficacy of PWID in accessing these sites without
experiencing a negative encounter with police. To ensure
greater uptake and scale, harm reduction programs should
be supported by an appropriate policy environment where
police are shown the role that harm reduction plays in public
health.

Police also hold the capacity to play an enabling role for
PWID to improve public health outcomes and reduce recidi-
vism rates. For example, the Law Enforcement Assisted
Diversion (LEAD) program has demonstrated that partici-
pants have 60% lower odds of subsequent arrest than those
who do not receive the intervention (46). While we did
not identify any studies documenting positive policing prac-
tices, such as referral to harm reduction programs, future
interventions and research should focus on facilitating and
incentivizing police-initiated referrals.

Overall, we found a high degree of heterogeneity among
the reported odds ratios. This is due, in part, to a lack of
harmonization between both policing variables and risk be-
havior factors, including reporting time frames. Varying
prevalences of both exposure and outcome variables across
study settings may also have contributed to the odds ratio
heterogeneity. Further, a number of analytical explanations
should be considered and may be especially relevant among
studies that report results from multivariable models. For
example, the relative prevalence and statistical treatment of
effect modifiers was not consistent. Additionally, the model
selection process varied among the included studies.

We did not conduct a meta-analysis because of high
heterogeneity in the various measures. The formulation of
summary measures and forest plots would have provided
additional insight but would require that variables be similar
enough in construction to be combined. Future studies in this
line of research should utilize standardized factors to allow
for quantitative synthesis and meta-analysis. Additionally,
future research should prioritize the inclusion of data on
race, ethnicity, and sex (including transgender individuals)
to allow for insight into the relative impact of policing on
particularly vulnerable groups.
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Our review was not without limitations. First, caution
is warranted in interpreting the findings, since all studies
included in the review were cross-sectional, and thus we
could not determine the temporality of the policing prac-
tices and HIV seroprevalence and associated risk behav-
iors. Second, selection bias is a concern, as persons with
more severe substance use disorders who engage in riskier
injection behaviors could also be more likely to have a
negative encounter with police. Despite this, we note that
the prevalence of many policing practices was high (>50%),
indicating that police most likely do not exclusively tar-
get particularly vulnerable high-risk groups (e.g., homeless
PWID). In a systematic review, publication bias is a concern,
as some investigators may have neglected to publish non-
significant findings. Because of the heterogeneity of the con-
structs included in this review, we were unable to produce
symmetry tests to make inferences regarding publication
bias. However, many of the reported associations included
in our review were not from the primary analysis of the
article in which they were published. Therefore, we reason
that publication bias may not have played a significant role
in the reporting of these associations. Lastly, we did not
include qualitative data in our review; however, we note
the importance of formative qualitative data to contextualize
these structural-level factors.

In conclusion, these results highlight robust evidence
associating harmful policing practices with prevalent HIV
infection and risky injection behaviors worldwide. The role
of police should be viewed as a single agent within an in-
tricate system of conflicting policy, public safety, and public
health priorities. As such, the success of public health pro-
grams for PWID will require coordination and cooperation
from police agencies.
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