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Abstract

The economic, social, cultural and political milieus that influence injection drug-related HIV risk behaviors along the
US—Mexico border in the previous decade have been studied comparing cities on an East—-West axis. In an effort to
inform interventions targeting factors beyond the individual level, we used a cross-sectional study design comparing
people who inject drugs during 2016-2018, living on a North-South axis, in two cities—Ciudad Juérez, Chihuahua,
Mexico and El Paso, Texas, USA—situated at the midpoint of the 2000 US-Mexico borderland stretch. We conceptual-
ize injection drug use and its antecedents and consequences as influenced by factors operating at various levels of
influence. Results of analysis comparing samples recruited from each border city indicated significant differences in
demographic, socioeconomic, micro- and macro-level factors that affect risk. Similarities emerged in individual-level
risk behaviors and some dynamics of risk at the drug use site most frequented to use drugs. In addition, analyses
testing associations across samples indicated that different contextual factors such as characteristics of the drug use
sites influenced syringe sharing. In this article, we reflect on the potential tailored interventions needed to target the
context of HIV transmission risk among people who use drugs and reside in binational environment.

Keywords US—Mexico border, HIV, Injection drug use, Harm reduction, Social determinants of health, Social
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Background sexually transmitted infections (STIs), including the
It is now widely acknowledged that the socio-structural ~human immunodeficiency virus (HIV) [1-6]. However,
environment exerts a powerful influence on the natu- the bulk of intervention research studies continues to
ral history of substance use disorders and associated focus on individual-level factors perhaps because the vast
risk behaviors, predisposing people to blood-borne and  majority of prior research conducted to inform interven-

tions has relied on individual-level theories of behavior

change [7].
*Correspondence: Prominent health behavior theories, such as the
Julia Lechuga Health Belief Model [8, 9] and the Theory of Reasoned
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for health and disease. Interventions based on these
theories primarily aim to reduce high-risk behaviors by
modifying individual-level behaviors, beliefs and atti-
tudes. Conversely, the Risk Environment Framework
[4, 11, 12] incorporates socioenvironmental factors as
explanations of disease transmission. Research with
People Who Inject Drugs (PWID) around the world,
informed by the risk environment framework, indicates
that the social and physical features of environments
constrict individual agency and determine engagement in
behaviors that place PWID at risk of contracting infec-
tious diseases [13-15]. It is posited that these environ-
mental features exert their influence at the macro- or
micro-levels. This classification has been made to assist
researchers in distinguishing between distal and more
proximal determinants of risk that are extraneous to the
individual [4, 14]. It is in this context that we conceptual-
ize drivers of behavior, as those arising from the risk envi-
ronment, which Rhodes and Quirk [12] describe as the
broad social structures (macro) versus immediate physi-
cal space, setting, and groups (micro) in which a variety
of factors exogenous to the individual interact to increase
HIV transmission risks [4, 5, 12]. However, this macro-/
micro-categorization is artificial as factors interact in
complex ways across the continuum [11]. A macro-level
influence refers to structural-level factors extraneous to
the individual such as policies, policing, and incarcera-
tion. On the other hand, micro-level factors refer to fac-
tors that may exert a more proximal influence such as the
physical and social characteristics of the drug use envi-
ronment such as features of the injecting environment
that may facilitate or inhibit risk behaviors [16].
Geographical binational borders are regions where two
countries meet. These regions are particularly appropri-
ate environments to examine these micro-/macro-level
influences, as there are often stark differences in policies,
priorities, and available resources in neighboring coun-
tries. Research suggests that macro-level factors such as
aggressive policing [17-19] and high population mobility
due to emigration and immigration [19, 20] are central,
risk enhancing, macro-level features of the US—Mexico
border risk environment. Moreover, research by Ramos
et al. [3] indicates that structural and social factors
including cross-border mobility, arrest and incarceration
of PWID by local law enforcement, housing instability,
and intergenerational drug use played a key part of the
drug-use-related HIV risk environment of the US—Mex-
ico border and importantly that risk factors varied across
the Mexican cities of Ciudad Judrez, Chihuahua and
Tijuana, Baja California. This finding indicates that the
influence of social and environmental factors on health
varies according to the culture, economy, and geographi-
cal location of groups or populations, and these factors
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in turn shape health-related risk behaviors [7]. This find-
ing underscores that the risk environment of seemingly
similar environments may differ warranting different
approaches to reduce harm.

The US—Mexico border is a ‘natural laboratory’ for
studying differences in drug use risk environments as
both countries differ in language, culture, and stage of
economic development. The US—Mexico border is made
up of six Mexican states, which are home to approxi-
mately 27 million people [21], and four US states which
are home to approximately 75 million people [22].
According to the 2020 US Census Bureau, 7.5 million
people reside in the 44 counties and 80 municipalities
that comprise the US—Mexico border. The majority of
residents reside in 15 pairs of “sister cities” [23]. Unfor-
tunately, there is growing concern among healthcare
providers along the US—Mexico border about the threats
posed by drug use and its negative consequences (HIV,
Hepatitis C, violence, etc.). Like other parts of the world,
the HIV epidemic on the US—Mexico border is dispro-
portionately affecting specific subpopulations such as
men who have sex with men (MSM) and people who
use drugs (PWUD). The US—Mexico border has recently
seen substantial increases in the availability of heroin and
fentanyl. These increases indicate a fast-growing supply
of illicit opioids and, as a result, increases in infectious
diseases, overdoses, and overdose deaths.

The twin cities of Ciudad Juarez, Chihuahua—Mexico
and El Paso, Texas—U.S., (CJ/EP) make up the second
largest international point of entry from Latin Amer-
ica into the USA. El Paso has an estimated population
of more than 721,000 people and Ciudad Juirez has an
estimated population of 1,512,354 people. The two cities
form a metropolitan area of over 2,200,000 people, mak-
ing it the second largest international border commu-
nity in the world [21, 24, 25]. The cities are economically
interdependent and characterized by high cross-border
mobility. There are five international bridges connecting
CJ/EP, which operate 24 h a day/seven days a week. Dur-
ing December of 2021, there were one million personal
vehicles and half a million pedestrian crossings [26].

El Paso is situated at the far west end of the state of
Texas bordering New Mexico to the West and Cd. Juarez,
Chihuahua, Mexico to the south [23]. In El Paso, more
than 80% of the total population are people of Latin
American descent, with 70% of the population speaking
Spanish [24]. Populations of Latin American descent are
highly marginalized with very limited healthcare cover-
age [27]. El Paso is one of the poorest counties in Texas
and the nation where 31% of residents live below the fed-
eral poverty line and approximately 40% rely on govern-
ment sponsored healthcare insurance [24]. Additionally,
the opioid crisis on the US side of the border has been
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growing steadily since 2005 and now includes substan-
tial increases in the availability of heroin and fentanyl.
Overdose deaths involving heroin more than doubled
from 214 in 2007 to 569 deaths in 2017. Overdose deaths
involving fentanyl tripled from 118 to 348 deaths during
the same period.

Located in the Mexican state of Chihuahua, Ciudad
(Cd.) Juarez, Mexico, is located approximately midpoint
along the border between Mexico and the USA and
is part of a 2-million people metroplex including the cit-
ies of El Paso in Texas and Las Cruces in New Mexico
[28]. Approximately 24.4% of residents do not have access
to healthcare services and 37.7% are living below the pov-
erty level [16]. A 2001 study using a capture-recapture
methodology estimated that there were approximately
6000 PWID and as many as 186 shooting galleries in Cd.
Judrez [29]. Drug use in Cd. Juarez has increased dra-
matically alongside the explosion of violent crime expe-
rienced in the region within the past decade. Violent
crime has also caused changes in the context of drug
use in the region, including an increase in abandoned
buildings used as drug use and sex work locations. The
situation has become more critical with a recent influx of
thousands of migrants from South and Central America
detained across the US—Mexico border.

Our study aim is to elucidate the micro- and macro-
level factors that shape the risk environment and influ-
ence the HIV risk of PWID in the sister cities of CJ/EP,
which may differentially influence the spread of HIV
and related blood-borne infections. The present study
was conducted between 2016 and 2018, and immedi-
ately prior to and during this period two historical events
occurred at the US—Mexico border, which have altered
the risk environment. The first event is the unprece-
dented level of violence because of drug cartel wars and
militarized policing that took place between 2008 and
2014 in CJ. Approximately 10,000 murders were reported
in CJ between 2008 and 2012 during the peak of the vio-
lence. In 2010, the homicide rate was 471.9 per 100,000
inhabitants among males between 30 and 44 years of age
compared to the national average of 59.7 [30]. Research
suggests that violence radically shaped the risk environ-
ment in both CJ and EP [31]. Since 2011, the region has
continued to experience peaks in violence. More recently,
in 2020 the crime rate increased by 42%, with > 650 mur-
ders related to organized crime infighting in the region
[32]. The second event refers to the unprecedented num-
ber of immigrants arriving in CJ starting in October 2018.
Approximately 7000 immigrants traveling in a caravan,
destined to the US and traveling from Central America
to Mexico, arrived at the US—Mexico border. Presently,
it is estimated that approximately 6000 immigrants from
Cuba and Latin America, some who have been deported
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from the USA and some who are awaiting to cross into
the USA, are living in CJ. Moreover, research indicates
that recently arrived immigrants are facing dire condi-
tions that have led them to enter the sex work trade and
engage in substance misuse to cope with their living situ-
ation [33]. The characteristics of the risk environment
unveiled in this study are likely to reflect the changing
conditions of the risk environment due to violence and
population mobility.

Methods

Study context: a binational community-academic
partnership and study population

To strengthen community resources and address HIV
and drug use in EP/C]J region, we undertook a commu-
nity-based participatory research (CBPR) study target-
ing people who were actively using illicit substances
(e.g., heroine and/or crack cocaine). Formally entitled,
Project Encuentro, this collaboration included binational
community-based organizations, researchers, and peers
to adapt and implement a harm reduction intervention
with the ultimate goal of assessing and reducing the HIV
risk of persons who use drugs in the twin cities of CJ/EP
[34]. Project Encuentro consisted of two phases: (phase I)
assessment of risk factors and (phase II) implementation
and testing of a social network intervention to increase
HIV testing, a peer network behavioral intervention to
reduce sexual and drug use risk, and community-wide
events targeting structural factors affecting HIV risk.
The data presented in this manuscript were derived
from phase I which consists of two cross-sectional base-
line surveys administered prior to intervention roll-
out during years 2016-2018. We followed the STROBE
(Strengthening the Reporting of Observational Studies
in Epidemiology) statement reporting checklist for this
cross-sectional study [35].

The eligibility criteria for survey participation included
being at least 18 years, residing in either CJ/EP, hav-
ing used heroin and crack/cocaine within the previous
month, and being able to provide informed consent. We
employed respondent-driven sampling to recruit par-
ticipants. This method was chosen based on the exten-
sive evidence that supports its use to recruit “hidden
populations” This approach incorporates chain-referral
sampling and structured incentives [36]. Outreach work-
ers recruited potential “seeds” from target communi-
ties [37]. “Seeds” were individuals who are peers and are
well known and trusted in the community of people who
use drugs (PWUD). Participants who qualified as seeds
and volunteered to participate were provided with three
coupons to recruit members of their social network into
the study. The coupons were wallet size paper cards that
specified the location for eligibility criteria verification
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and included the ID of the recruiter. Seeds visited places
where people who use drugs congregate such as shooting
galleries, motels, and bars and approached potential par-
ticipants privately to inquire about interest in participat-
ing in a study. If potential participants conveyed interest,
seeds explained the study and administered a short ques-
tionnaire to verify eligibility criteria. Seeds were asked to
give the coupons to three of their peers who use drugs to
be screened for eligibility by outreach staff in a location
of their choice. Participants who qualified and volun-
teered for participation were consented and interviewed
in a private location. The survey lasted between 40 and
60 min to complete. Research staff read survey questions
face to face and recorded responses. After eligible partici-
pants recruited by the seeds answered the survey, they
were asked to recruit from their own social network. Par-
ticipants were then compensated with $10 and received
$5 for each participant they successfully recruited to the
study. All participants were offered an HIV test and harm
reduction supplies after completing the survey. The study
was approved by The University of Texas at El Paso Insti-
tutional Review Board (IRB) and the Universidad Auton-
oma de Chihuahua IRB board.

Survey content

Surveys assessed demographic characteristics and
socioeconomic factors (gender, marital status, income,
employment, education, sources of income, and medical
insurance). In addition, the survey assessed engagement
in behaviors that are known risk factors for HIV infection
such as condomless sex and history of sexually transmit-
ted infection diagnoses.

Surveys assessed the type of drug use site most fre-
quented by participants. Participants were provided
with a list of possible drug use venues including at home,
shooting galleries, public spaces such as public restrooms
and asked to select the type of drug use venue where they
had used drugs most frequently in the last 30 days. Par-
ticipants were then asked to identify the dynamics of risk
of the drug use site most frequented to use drugs in the
last 30 days and to indicate whether drugs are available
for purchase, whether individuals engage in polysub-
stance use, syringe sharing, and sex for drug exchanges
when consuming at the site. Response options were
dichotomous 0=‘No’ and 1="‘Yes’ Individuals were also
asked to respond to two questions about the frequency
with which they injected with others or alone while using
drugs in the last 30 days. The response options were cap-
tured on a Likert-type scale ranging from 0=‘Never’ to
5="Always’ These variables are factors that exert an effect
at the micro -level because they influence risk through
the features of the immediate drug use space and through
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interpersonal social influence including norms and peer
pressure [4].

The survey also contained variables that assessed
macro-level factors associated with the sociocultural and
socioeconomic context, such as unstable housing and
substance use stigma. Participants were asked whether
they had stable housing 0=‘No’ and 1="‘Yes’ To assess
drug use stigma, participants answered six items that
assessed the extent to which participants felt stigma-
tized due to their substance use. A sample item is “people
reject me because I use drugs” and response options were
captured on a Likert-type scale ranging from 1="Never’
to 4="All the time’ These factors operate at the societal
level and are considered the result of broad social struc-
tural characteristics of a setting [4].

Statistical analysis

We compared micro-, macro-, and behavioral character-
istics by city of recruitment. Specifically, Chi-square tests
were computed to compare categorical variables, and
t-tests were used to compare continuous variables, where
appropriate. Two general linear mixed model (GLMM)
equations specifying a binomial distribution with a logit
link function were computed to assess the influence of
factors assessed on syringe sharing for each of the cit-
ies. We specified a binomial distribution as the depend-
ent variable, syringe sharing, was dichotomous (0="No’
and 1=‘Yes’). To account for data non-independence
because of the recruitment strategy that was employed a
variable capturing the nestedness of the data created by
the recruitment strategy was included as a random effect
in the equations (38, 39). Variables that emerged as sig-
nificantly different between sites were entered in each
equation. To reduce multi-colinearity we selected only
one variable of several that were strongly related to each
other. For example, if profiles in education, employment,
and medical insurance status were different across cit-
ies, we selected only one of these to include in the cor-
responding equation. The aim of computing GLMM
equations was to understand which factors would emerge
as significantly associated with syringe sharing when
a mix of variables capturing factors at various levels of
influence that distinguish between city environments is
included in the equation.

Results

A total of N=363 (El Paso [n=187]; Cd. Juarez [n=176])
respondents met criteria and were included in the final
analysis. Tables 1, 2, 3, 4 and 5 present comparisons
across cities in domains of risk operating at various lev-
els of influence. Table 1 presents comparisons of samples
across demographic and socioeconomic factors.
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Table 1 Demographic and socioeconomic characteristics

Demographics Total N=363 El Paso N=187 Ciudad Juarez  Z (95% Cl of the difference) P -value
N=176

Percent unless indicated

Female 20 246 154 —217 (= .17,—.009) 0.03
Partnered 305 226 39.2 342 (07,258) 0.001
Socioeconomic factors
Completed secondary school only 523 235 83.0 (SO 67) 0.001
Unemployed 396 60.1 194 — 784 ( 31) 0.001
Job in informal sector 60.6 524 814 5.58 (.19, 38) 0.001
Receives money from family/friends 77 1.1 15.0 492 (.08,.19) 0.001
Medical Insurance 264 384 15.2 —486(—.31,—.14) 0.001
Table 2 HIV risk behaviors

Total N=363 El Paso N=187 Cd.JuarezN=176 Z(95% Cl of the P-value

difference)

Percent unless indicated
Condomless sex with more than  55.3 545 56.3 32(=.08,.11) 0.744
1 partner
More than 1 STI 358 34.2 375 65 (- .06,.13) 0515

Table 3 Micro-level factors (injecting environment at drug use site most frequented to use drugs and using drugs with others)

Injecting environment Total N=363 El Paso N=187 Cd. Juarez Z (95% Cl of the difference) P-value
N=176

Percent unless indicated

Injects in public spaces 294 416 17.1 — 579 (= .33,-.15) 0.001
Injects in shooting galleries 269 8.0 46.9 4 (.29, .46) 0.001
Drugs available for purchase 29.7 40.1 27.7 —230(— 22,— 01) 0.02
Polysubstance use 771 779 86.3 2.01(.002,.16) 0.04
Syringe sharing 349 36.7 482 .0 (002, 22) 0.04
Sex for drug exchanges 29.2 31.1 39.1 45 (- .02,.18) 0.145
Injected with other people 80.7 83.2 80.3 —0.71 (=10, 05) 0477

Table 4 Macro-level factors (manifestations of sociocultural and economic context, harm reduction policies, drug market economy,
criminal justice system, and stigma)

Total N=363 El Paso N=187 Cd. Juarez Z (95% Cl of the difference) P-value
N=176

Percent unless indicated

Ever been in prison 763 823 717 —238(=.19,—.01) 0.017
Ever been subjected to policing 40.7 176 65.3 9.24 (.38, .56) 0.001
Involved in drug selling 12.1 19.8 8.2 —265(-.19,—-.03) 0.004
Lived in another country 289 214 36.9 3.26 (.06,.24) 0.001
Lived in another state 523 64.0 43.0 —393(-.30—.10) 0.001
Drug use stigma 776 804 798 58 (—.09,.07) 0.874
Unhoused 30 34.6 264 —165(=.17,01) 0.097
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Table 5 Generalized estimating equations for syringe sharing in El Paso (N=187)

Parameter B SE t OR 95% Cl P
Intercept 49 18 64 61 01,21.68 78
Gender? -.59 38 152 1.80 .84,3.88 12
Education® 35 36 97 142 69,293 33
Marital status® -.16 34 — 46 85 43,1.68 64
History of U.S. State-Immigration® 03 42 09 1.03 45,239 92
Injecting in a Public Space? —-.28 35 —.80 75 37,1.50 42
Drugs sold at drug use site? 1.05 35 295 287 141,581 004
History of incarceration® 19 A7 40 1.21 47,3.10 40
Involved in drug selling® - .14 44 -32 86 36,2.06 74

All variables are dichotomous

2 0=male versus 1=female; °0=other category versus 1 =high school only; 0= other category versus 1=single; %0 =absence of the category

As shown in Table 1, approximately 24.6% of the EP
study sample were women, while in CJ only 15% of the
sample were women, p<.05. In CJ, 39.2% of the partici-
pants reported being in a stable relationship compared
with less than one quarter (22.6%) in EP, p<.01. Other
significant differences emerged such as a greater propor-
tion of individuals in CJ (83%) having elementary school
only compared to EP (23.5%), and a greater propor-
tion of individuals in EP having completed high school,
p<.01. In addition, 19.4% of C] participants reported to
be unemployed compared to EP (60.1%), p<.01. How-
ever, a higher proportion of individuals residing in C]
(81.4%) reported being employed in the informal sector
compared to individuals residing in EP (52.4%), p<.01.
Moreover, in EP only one percent of the participants
reported to have received financial support from a friend
or family member, while in CJ 15.2% have, p<.01. Lastly,
in CJ only 15% of the participants reported to have medi-
cal insurance ,while in EP nearly 40% of the participants
have some form of medical insurance, p <.01.

Table 2 presents differences across sites in condomless
sex and history of STIs. As Table 2 indicates, similar pro-
portions across the cities reported engaging in sexual risk
behaviors including engagement in condomless sex with
multiple sex partners and ever been diagnosed with more
than 1 STIL.

Table 3 presents differences and similarities in micro-
level factors. As Table 3 indicates, EP participants were
significantly more likely to report injecting in public
spaces (41.6%) compared to only 17.1% in CJ, p<.01.
In CJ, almost half (46.9%) of the participants report
injecting in a shooting gallery compared to 8% of EP
participants, p <.01. Moreover, differences emerged in
the dynamics of risk present at the drug use site most
frequented. Specifically, a greater proportion of indi-
viduals in EP (40%) reported the availability of drugs
for purchase at the drug use site most frequented than

participants in CJ (28%), p<.05. In addition, a larger
proportion of participants in CJ (48.2%) compared
with EP (36.7%) reported using drugs in a site where
syringes are shared, p<.05. Moreover, participants in
CJ (86%) were more likely to report polysubstance use
at the drug use site most frequented than their coun-
terparts in EP (78%), p <.05. Lastly, no significant dif-
ferences emerged in frequency of injecting with other
people and exchanging sex for drug exchanges at the
drug use site most frequented.

Table 4 presents differences and similarities in
macro-level factors. As Table 4 indicates, large propor-
tions of participants in both cities reported ever being
incarcerated; however, the proportion was significantly
larger in EP (82.3%) compared to CJ (71.7%), p<.05.
A greater proportion of participants in CJ (65.3%)
reported experiencing harsh policing compared to
17.6% in EP, p<.01, while a greater proportion of par-
ticipants in EP (19.8%) reported being involved in drug
selling compared to 8.2% of C]J participants, p<.01. In
terms of migration history, participants in both sites
were highly mobile, but a greater proportion of partici-
pants from CJ (37%) reported to have lived outside the
country compared with 21% of EP participants, p <.01.
Additionally, a greater proportion of EP participants
(64%) reported movement between states within the
country of residence compared with 43% of CJ par-
ticipants, p <.01. Lastly, no significant differences were
observed in substance use stigma and housing as simi-
lar proportions of participants perceived a high degree
of substance use stigma and were unhoused across the
two cities.

Results of the GLMM equation for EP, presented in
Table 5, indicate using drugs in a drug use site where
drugs are sold is associated with increased syringe
sharing (OR=2.62, p=.007). Results for CJ, presented
in Table 6, indicate injecting drugs in a shooting gallery
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Table 6 Generalized estimating equations for syringe sharing in Ciudad Juarez (N=176)

Parameter B SE t OR 95% ClI p
Intercept - 27 49 — 54 76 28,204 58
Education® 34 35 97 1.41 70,283 33
Marital status® 53 36 146 1.70 83,348 14
History of immigration® - .51 37 - 136 60 28,1.25 a7
Policing® A 38 1.85 2.04 95,439 06
Injecting in a shooting gallery® 96 35 2.73 262 1.30,5.28 .007
Polydrug use at drug use site“ -.20 46 — 44 84 32,203 65
Receive support from family® -.18 34 - .53 83 A41,1.65 59

All variables are dichotomous

2 0=other category versus 1= partnered; ®0 = other category versus 1=elementary school only; 0 =absence of the category

is associated with increased syringe sharing (OR=2.87,
p=.004).

Discussion

The purpose of the study was to understand the fac-
tors that influence HIV risk among PWID residing in
an under resourced binational setting characterized by
high cross-country population mobility. Our aim was to
understand similarities and differences between PWID
residing in either city to inform potential policy and
behavior change interventions to ameliorate HIV risk.
Results of comparisons indicated that similar propor-
tions of participants in both cities reported engaging in
HIV risk behaviors such as condomless sex with multiple
partners and reported having a history of STIs. In addi-
tion, similarities emerged in other characteristics of the
drug use setting (micro-level factors) such as injecting
with other people and engaging in sex for drug exchanges
at the drug use site most frequented. Moreover, similar
proportions were affected by substance use stigma and
housing instability. These similarities underscore the
need to implement multilevel interventions bination-
ally to promote engagement in harm reduction and the
dismantling of structural level factors such as stigma. In
spite of the two countries having diverse policy environ-
ments that distinctly shape acceptance of harm reduc-
tion, stigma toward substance use is a powerful deterrent
in both countries that limits the allocation of resources
to combat the negative public health consequences of
injection drug use including access to harm reduction
services and housing. Differences emerged in terms of
socioeconomic factors with a greater proportion of par-
ticipants in C] having completed elementary school only
while a lower proportion was more likely to be unem-
ployed compared to EP. This counterintuitive finding
may be explained by socio-contextual differences across
the cities that may afford engagement in different income
generating activities. CJ] has large public markets where

second-hand goods are sold, for example. As a result,
PWID may have increased opportunities of being infor-
mally employed in CJ compared to EP. However, similar
proportions reported housing instability, a structural
level factor that consistently emerges as one of the most
important factors to target in structural-level interven-
tions. A concerted binational multilevel effort is needed
that can target factors operating at multiple levels. For
example, a binational multilevel intervention consisting
of a social marketing campaign to reduce stigma com-
bined with a microenterprise intervention to reduce eco-
nomic vulnerability and peer-led strategies to increase
access to harm reduction resources may be impactful.
Regarding differences in macro-level factors such as
involvement with the criminal justice system, findings
indicated that a larger proportion of individuals in CJ
report experiencing harsh policing while a slightly larger
proportion of individuals residing in EP has been incar-
cerated. The risk environment framework conceives of
incarceration and imprisonment as a structural factor
and risk environment on its own as incarceration pre-
dicts HIV acquisition [40]. This finding also underscores
the need to develop and test interventions for popula-
tions that have a history of incarceration and to build
capacity in law enforcement in CJ through local bina-
tional law enforcement trainings. Past efforts done to
train law enforcement in Mexican cities along the US—
Mexico border such as Tijuana appear to be a promis-
ing strategy to reduce human right violations of PWID
[41]. Binational agreements that promote collaboration
between law enforcement agencies in US—Mexico border
sister cities may prove fruitful to build capacity to reduce
the harm of substance use in binational communities.
Moreover, a greater proportion of individuals in EP indi-
cated consuming drugs at sites where drugs are sold and
in results of GLMM equations this factor alone emerged
as significantly related to increased syringe sharing. This
finding points to the need to implement harm reduction
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strategies in sites where drugs are sold. In our experience,
delivering harm reduction at places where drugs are sold
is challenging, as sellers are powerful gatekeepers. Con-
versely, in CJ, a greater proportion of individuals indi-
cated using drugs at sites where multiple substances are
consumed. Future research is warranted to understand
how harm reduction interventions could be delivered at
drug use sites characterized by such dynamics of drug
use risk.

Results indicated that a greater proportion of individu-
als in EP report injecting in public spaces compared to
individuals in CJ where a greater proportion indicates
injecting in shooting galleries, and again, this factor
alone was associated with syringe sharing in CJ. Research
informed by the risk environment framework indi-
cates that the features of the injecting environment are
a micro-level factor that may inhibit or promote health
harms [16]. Injecting in a shooting gallery may promote
syringe sharing as other PWID are likely to be around
compared to injecting in a public space such as public
restroom. Although the reasons why a greater proportion
of individuals in CJ report injecting in a shooting gallery
compared to EP participants remains elusive, this find-
ing may be explained by the greater availability of shoot-
ing galleries observed in C] compared to EP. This finding
may suggest that potential differences in the socio-con-
text of injection drug use remain misunderstood as there
is a dearth of research exploring how socio-contextual-
level factors influence the availability of places to use
drugs. This finding has implications for the manner in
which street outreach and delivery of harm reduction
intervention are planned across the two cities.

In terms of demographic characteristics, PWID
recruited in CJ are more likely to be partnered which has
implications for the types of interventions that could be
more effective to reduce harm. Couples-based interven-
tions may be more likely to promote sustainable behavior
change.

Other findings indicated that the majority of par-
ticipants living in EP were more likely to have lived or
worked in another state (within the USA). Mobility has
been identified as an important driver of Mexico’s HIV
epidemic, especially among migrant men who are more
likely to have sex with other men, and to pay for sex
with men and women, compared to non-migrants [3, 12,
42-44]. There is limited research regarding how mobil-
ity across US states may influence HIV risk. Regarding
criminal justice involvement, similar high proportions of
PWID had a history of incarceration, with a significant
difference in proportions across the cities where indi-
viduals residing in EP were more likely to have history
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of incarceration. Similarly, a larger proportion of PWUD
residing in EP report being involved in the drug market
economy.

The lower proportion of women IDUs recruited in this
study was similar to a more recent study conducted with
PWID in CJ as well as Tijuana [3, 45]; however, the small
number of women may have limited our ability to capture
important patterns in behaviors that have been associ-
ated with HIV infection. There is growing evidence that
drug use is now on the rise among women [46]; however,
the extent to which drug use has become entrenched in
drug use culture on the US—Mexico border among both
men and women, may be a harbinger of rising rates of
HIV and STIs.

Our study has limitations. One important limitation
of our study is the use of a non-random sample, which
limits generalizability. However, our findings can pave
the way for future research among binational contexts to
inform interventions that are likely to have a sustained
effect in highly mobile populations. Another limitation
is that variables that emerged as significantly different
in city pairwise comparisons were entered into the mul-
tivariate analysis. Although this approach may also limit
generalizability of findings, the postulation of hypothesis
regarding differences between the two cities was not pos-
sible due to the dearth of prior research comparing the
cities.

Conclusions

This preliminary CBPR study was conducted as the first
phase of Project Encuentro, a binational collaboration
between community-based organizations, research-
ers, and peers to adapt and implement a harm reduc-
tion intervention with the ultimate goal of assessing and
intervening on the HIV risk of persons who use drugs in
the twin cities of CJ/EP [34]. Shared micro- and macro-
level factors among the two sister cities including inject-
ing with other people, engaging in syringe sharing at drug
use sites frequented, felt substance use stigma, and hous-
ing instability highlight the need for binational, multilevel
harm reduction strategies. Findings from this compara-
tive cross-sectional study informed phase II of Project
Encuentro which consisted in intervention adaptation
implementation, and testing to increase access to rapid
HIV testing, to reduce HIV risk behaviors through a peer
network behavioral intervention, and community-wide
events targeting structural factors affecting HIV risk
among CJ/EP. Findings from this cross-sectional study
and subsequent CBPR intervention can serve as a foun-
dation to advance regional harm reduction policies and
practices.
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