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Epigraph

“Social injustice is killing people on a grand scale.”

-Commission on Social Determinants of Health

“...the idea that some lives matter less is the root of all that’s wrong with the world.”

-Tracy Kidder, Mountains Beyond Mountains

“In biology, nothing is clear, everything is too complicated, everything is a mess, and
just when you think you understand something, you peel off a layer and find deeper
complications beneath. Nature is anything but simple.”

-Richard Preston, The Hot Zone

“You don’t know what you don’t know.”

-Dr. Kaiping Peng
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ABSTRACT OF THE DISSERTATION

Poverty and Place: Structural Determinants of Infectious Disease Risk in Mexico and
Central America

by

Erin Elizabeth Conners

Doctor of Philosophy in Public Health (Global Health)

University of California, San Diego, 2016
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Professor Kimberly C. Brouwer, Chair

Background: Structural determinants of health are gaining recognition as
being a prominent force in influencing risk of infectious diseases. Both HIV and
Chagas disease are strongly influenced by structural inequities and represent
significant burdens of communicable disease in terms of disability-adjusted life
years in Latin America. Objective: Using the risk environment framework as a
guide, the primary objective of this dissertation is to explore physical, social, and
individual factors associated with increased risk for two diseases of interest: HIV
and Chagas disease. Specific aims of each manuscript chapter are: To test structural
factors associated with smoking methamphetamine among a cohort of female sex

workers (FSWs) in Tijuana, Baja California, Mexico (Chapter 2); To determine the

Xiv



prevalence of sexual risk behaviors, HIV, and syphilis and to analyze variables
associated with inconsistent condom use among casual partners among a sample of
substance using migrants residing at the Mexico/Guatemala border (Chapter 3); To
determine the seroprevalence of Chagas disease in regional and international
migrant populations at the Mexico/Guatemala border and assess correlates of
infection including migration path, sociodemographic, and socioeconomic variables
(Chapter 4). Methods: Chapter 2 uses data from a longitudinal cohort study of FSWs
in Tijuana (Mapa de Salud). Chapters 3 and 4 use data from a cross-sectional study
among international and regional migrants at the Mexico/Guatemala border
(Cruzando Fronteras). Chapter 4 also uses data from a UC MEXUS dissertation grant
on Chagas disease. Results: We found that FSWs and migrants who used substances
were at heightened risk for HIV via their substance use and sexual risk behaviors.
The key social and physical structural factors associated with those risk behaviors
were neighborhood, housing, and access to condoms. For Chagas disease, key
physical structural factors were impoverished housing and being born in a rural
area. Conclusions: The risk environment framework was a useful way to
conceptualize the hypothesized relationships between structural factors and
individual risk behaviors. This dissertation highlights multiple areas of structural
vulnerability in order to suggest potential intervention points and shed greater light

on the spaces in which our participants live.
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Chapter 1. Introduction

OVERVIEW

Public health is often focused on understanding individual behaviors and
biology in order to control disease risk. However, “place” can be both the context in
which health occurs and a direct influencer of health. This dissertation goes
upstream to examine the physical and social structural determinants of health.
Structural determinants refer to the context external to an individual in which
health is produced. Structural determinants of health are gaining recognition as
being a prominent force in influencing risk of infectious diseases.l-3 Therefore, the
primary objective of this dissertation is to explore physical, social, and individual
factors associated with increased risk for two diseases of interest: HIV and Chagas
disease. Both HIV and Chagas disease are strongly influenced by structural
inequities and represent significant burdens of communicable disease in terms of
disability-adjusted life years (DALYs) in Latin America.*> Specific aims of each

manuscript chapter are:

1. To determine the prevalence and correlates of smoking
methamphetamine (a risk factor for HIV) among a cohort of female sex
workers (FSWs) in Tijuana, Baja California, Mexico. Structural factors
include residential transience, homelessness, deportation history, arrest,

and migration history.



2. To determine the prevalence of sexual risk behaviors, HIV and syphilis;
and to analyze variables associated with inconsistent condom use among
casual partners by gender among a sample of substance using migrants
residing at the Mexico/Guatemala border. Specifically, we tested
individual substance use and sexual behaviors, migration history, and
social and physical structural determinants (e.g., access to condoms,

separation from spouse, deportation).

3. To determine the seroprevalence of Chagas disease in regional and
international migrant populations at the Mexico/Guatemala border and
assess correlates of infection, including migration path,

sociodemographic, and socioeconomic variables.

CONCEPTUAL FRAMEWORK

The overall conceptual framework for this dissertation research is an
adaptation of Rhodes’ risk environment framework.? The risk environment
framework provides a heuristic for organizing how the space external to an
individual may influence their health risks. The purpose of using such a framework
is to encourage thoughts about the context where health risks are produced and “to
tackle vulnerability as a means of promoting public health”.3 By identifying higher
level environmental influences, one can also attempt to affect sustainable change at

a population level.



The original risk environment framework, developed for reduction of drug-
related harms, emphasizes physical, social, economic, and policy levels of influence
at the micro (e.g., individual) and macro (e.g., national) level. This dissertation

focuses on the physical and social environments at the micro and macro levels.

We chose this conceptual model because our infectious diseases of interest
are strongly influenced by space. While on the surface Chagas disease and HIV
appear completely distinct, both diseases disproportionately affect marginalized
populations and are diseases of poverty.* Both HIV and Chagas are chronic, often
silent, conditions where people are both largely unaware of their status and face

significant barriers to accessing care.

This dissertation studies disease risk within vulnerable population groups:
migrants, persons who use illicit substances, and sex workers. Additionally, all of
these groups were sampled from areas of Central America and Mexico that are
characterized by high levels of poverty and risk. The risk environment framework

asserts that individual behaviors cannot be extricated from the surrounding context.

The risk environment framework provides a unifying focus across infectious
diseases and populations. Using this conceptual framework as a guide, each
manuscript chapter focuses on the social and physical risk environments and their
associations with health behaviors and disease outcomes. By exploring structural

associations with the outcomes (smoking methamphetamine, Chagas disease, and



inconsistent condom use) in specific populations, we aimed to identify potential

future targets for intervention.

BACKGROUND
US/Mexico border context

Substance use

The Mexican city of Tijuana, Baja California is situated along the US-Mexico
border and is the site of the world’s busiest land border crossing.¢ In addition to the
frequent movement of people, there is also the trafficking of illicit drugs, especially
methamphetamine and heroin, destined for the United States.” In 2014, US-Mexico
border methamphetamine confiscations were highest at the Southwestern border
near Tijuana.® These major drug trafficking routes have resulted in the spread of
drugs within the local Tijuana economy, resulting in higher levels of substance

abuse compared to other parts of Mexico.10

Sex work

Tijuana has a well-established sex trade industry, with an estimated 9,000
women practicing sex work.11 Sex work is concentrated in the Zona Roja (red light
district) near the border with the US, and is legal for women who obtain a work
permit from the Municipal Health Department. The permit requires monthly
registration fees and regular testing for HIV and STIs at centralized facilities. The
cost of the permit, along with structural barriers to testing (e.g., facility hours,

unwelcome conditions) are barriers to many women working legally. Despite the



purported permissive environment, many female sex workers (FSWs) face police
harassment, social stigmatization, and violence.12-14 FSWs who use drugs are
particularly targeted by police.1215> While sex work is concentrated in the Zona Roja,
throughout the city FSWs work in a wide variety of venues including bars, hotels, on
the street, private homes, and massage parlors. Chapter 1 utilizes data from a cohort

of FSWs in Tijuana.

Migration

A study of FSWs in Tijuana and Ciudad Juarez (another US/Mexico border
city), found that 61% of the women were migrants.'¢ Another study of FSW who
inject drugs found that 27% had ever migrated to the US and nearly half had been
deported at least once.1” While many FSWs in Tijuana are migrants, research is

mixed as to whether migration leads to changes in health outcomes.18-20

In studies of men who inject drugs, deportation to the US/Mexico border has
been linked to poorer living conditions, increased frequency of substance use, and
greater HIV risk.20.21 Because of the lower numbers of women deported, the
potential effects of deportation on substance use or HIV risk are currently

unknown.?1

HI

In Tijuana, the substance use and sex work economies have converged to

contribute to a rise in HIV prevalence among high-risk groups. FSWs in Mexico have



an HIV prevalence as high as 6% 22, 30 times that of the national prevalence.23.24

The prevalence is doubled again to 12% among FSWs who also inject drugs.2>

Smoking methamphetamine

A previous study of FSWs in Mexico found women who smoked or snorted
methamphetamine had 3 times higher odds of HIV infection, independent of their
injection drug use.1® In women generally, use of methamphetamine has been
associated with riskier sexual behavior including sex trade, increased number of
sexual partners, anal intercourse, and unprotected intercourse, as well as directly

with HIV /STIs.16.26-30

In the Mexico/US border region, it has been hypothesized that Mexican
border communities may be more vulnerable to methamphetamine epidemics via
social and physical factors including migration, dislocation due to deportation,
poverty, and geographic proximity to drug use environments.3! Despite the known
risks of methamphetamine, there have been no prior studies of factors associated
with its use among FSW in this context. Chapter 2 examines the relationship
between smoking methamphetamine and physical and social factors including
homelessness, residential transience, family structure, deportation, migration,

arrest, work venue type, and neighborhood.

Mexico/Guatemala border context

Migration

In contrast to the US/Mexico border, the southern Mexico border region is

much more porous, and large numbers of migrants pass through the border region



between Mexico and Guatemala each day.32 Migrants in the region are largely from
Central America and are either in transit to the United States or traveling for
seasonal work in one of the many fincas (plantations) in the southeastern

Soconusco agricultural region of Mexico.32

Due to heightened violence and persistent inequality in Central America,
increasing numbers of migrants are also fleeing north to the United States.33 Among
Central Americans deported from the US, close to half intend to return to the US
within 12 months.3* At the same time, enhanced immigration enforcement in Mexico
is leading to rising numbers of Central American deportations.3> Despite the
heterogeneity of migration experiences in this region, the majority of research on
migrant health is among Mexican migrants to and from the United States. Chapters 2
and 3 use data from a sample of Central American and Mexican regional and

international migrants at the Mexico/Guatemala border.

Substance use

In addition to the movement of people, the Mexico/Guatemala border is a
major transit corridor for illicit drugs destined for the United States. As much as
90% of the South American cocaine destined for the US passes through Guatemala
and Mexico. Similar to the drug crisis at the northern border, in the past decade,
local drug use along the Guatemala-Mexico border region has soared.3637 In the
early 2000’s, cocaine and crack use sharply increased on both sides of the
Mexico/Guatemala border, a trend thought to be initiated by both US deportees and

drug trafficking trends.38-41 Recent trends in increasing amounts of seizures of



poppy crops and methamphetamine portend a similar increase of heroin and

methamphetamine use in the area.#2-44

Migration has been shown to be a social and structural driver of substance
use vulnerability and HIV.10.21.4546 The majority of substance use literature in the
Mexico/Central America region is among migrants traveling to and from the United
States. Mexican migrants to the United States have been shown to have higher rates
of illicit drug use, alcohol consumption, and substance abuse than their non-
migrating peers.47-4? National statistics in Mexico have found that migrants to the US
have both greater lifetime use and more drug dependence than non-migrants in
Mexico.4850 However, less is known about substance use among circular or internal
migrants within Central America and Mexico. Epidemiologic data on substance use
among Central American migrants and other migration pathways are lacking, but
sorely needed in light of the heightened substance use risk and changing migration
patterns at the Mexico/Guatemala border. Chapter 3 reports on the prevalence of
specific drug use and risk behaviors among migrants with active drug use or

problem drinking.

HI

While the overall adult HIV prevalence in Guatemala (0.7%)5! and Mexico
(0.2%)>2 is low, there is a concentrated epidemic among MSM (12-18% in
Guatemala, 12-22% in Mexico) and commercial sex workers (4-15% in Guatemala,
6-24% in Mexico), particularly in border regions.>152 Research has found overlap in

migrating populations and high risk behaviors (e.g., sex work).49.53



Social isolation, socio-economic impacts of displacement, gender inequalities,
and stigma have been identified as the key structural factors of HIV risk among
migrants in Latin America.*¢ A UNAIDS report on Central America suggests that the
combination of unequal socioeconomic development and a highly mobile population
may contribute to the spread of HIV/AIDS in the region.>* Circular migration
between the US and rural Mexican communities has been implicated in the spread of
HIV in Mexico, with an estimated 25-39% of HIV infections in rural Mexico found to
be in men with a travel history in the US.55-57 In 2002 Martinez-Donate et al found
no HIV in a study of 1,400 US-bound or returning migrants at the Mexico/US border,
while a study 5 years later found >1% HIV prevalence in deportees, suggesting a
need to understand which mobile populations are at greatest risk in order to
counter the spread of disease.>®58 Of concern, both studies found that unprotected
sex with multiple partners was common, thus paving the road for rapid
transmission of HIV and STIs, if exposed to risky networks.>85% Chapter 3 reports on
the prevalence of HIV and sexual and drug risk behaviors, by gender among the

migrant cohort.

Inconsistent condom use

When used correctly, condoms are highly effective at preventing the spread
of sexually transmitting infections (STIs), including HIV.60 However in order to be
effective, condoms must be used at every risky sexual encounter. “Inconsistent

condom use” is the term used to describe less than perfect condom use. Assessing



10

inconsistent condom use is one way to capture an individual or group’s risk of

acquiring an STI/HIV.

In Chapter 3, we present correlates of inconsistent condom use by gender.
Social factors included access to healthcare services, interpersonal relationships
(e.g., using drugs with a partner), and social support (i.e., migrating with friends or
family). Physical determinants included migration history (e.g., previously lived in
US), availability of healthcare services (e.g., free condoms) and housing status.
Individual correlates studied included sexual and drug risk behaviors and

sociodemographic characteristics.

Chagas disease

Chagas is a neglected tropical disease of Latin America caused by the
protozoan parasite Trypanosoma cruzi. Chagas disease is primarily a vector-borne
illness spread via the feces of infected blood feeding triatomine bugs through the
bite wound.®! Vector-borne transmission occurs only in the Americas, but successful
vector control campaigns in Latin America have decreased the size of endemic areas.
Without treatment, Chagas disease is a lifelong chronic infection and may be
transmitted from mother to child, through blood donation, and less commonly,
through tissue donation.?1-63 Human migration has changed the epidemiology of the
disease, bringing infected individuals into non-endemic regions throughout Latin

America and the world.64
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Chagas disease disproportionally affects people living in poverty and is
largely driven by structural inequalities.®> The physical environment plays a key
role in the transmission of Chagas disease in endemic areas. Poor housing
conditions in endemic regions provide a place where the vector can live and

potentially infect its occupants.66-69

The social environment of Chagas disease is one largely of neglect. Because it
affects poor, marginalized populations knowledge of the disease and access to
diagnostics and treatment are often limited.”0-73 It is hypothesized that migrants
may be particularly vulnerable to contacting Chagas disease both as a function of
their poverty pre-migration and living and working conditions during and post-

migration.”475

A recent report by the World Health Organization found Mexico had the
second highest number of new Chagas disease cases due to vector transmission.”6
Prevalence estimates range from about 1% countrywide to as high as 13% in parts
of the Mexican state of Chiapas at the Mexico-Guatemala border.”7.78 To the south of
Mexico, Guatemala, El Salvador and Honduras account for 85% of new Chagas

disease cases in Central America.”¢

The epidemiology of Chagas disease is rapidly changing because of human
migration, thus Chapter 4 utilized a sample of migrants at the Mexico/Guatemala
border in order to study the prevalence and correlates of Chagas disease. Chapter 4

tests whether the physical housing conditions as a child and/or recent housing
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conditions are associated with Chagas disease. To examine social vulnerabilities of
migrants, we also assessed migration history, Chagas disease knowledge, and

medical history.

OVERVIEW OF RESEARCH STUDIES

Mapa de Salud (R01DA028692) was a longitudinal cohort study of the HIV
risk environments of 301 FSWs in Tijuana. Chapter 2 uses Mapa de Salud baseline, 6
and 12 month data. Cruzando Fronteras (R01DA029899) was a cross-sectional
study of substance use and HIV risk among international and regional migrants at
the Mexico/Guatemala border. Chapters 3 and 4 utilize data from the Cruzando
Fronteras study. Chapter 4 also uses data from a UC MEXUS dissertation grant
(Potential Role of Migration in Chagas Disease Expansion) that was awarded to Erin
Conners to study the prevalence and correlates of Chagas disease at the
Mexico/Guatemala border. The study was nested within the Cruzando Fronteras
migrant cohort. The grant allowed for the addition of Chagas disease testing as well

as survey questions on potential correlates of Chagas disease.
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Chapter 2. Structural Factors Associated with Methamphetamine Smoking

Among Female Sex Workers in Mexico

ABSTRACT

Background: Methamphetamine use is rising in the southwestern US/Mexico
border region. Methamphetamine use has been shown to be common among
women and is related to a greater risk for HIV. Female sex workers (FSWs) may be
at particular risk of negative health consequences of using methamphetamine,
however structural determinants of methamphetamine in this setting are unknown.
Objectives: To test for social and physical structural factors associated with smoking
methamphetamine among a prospective cohort of FSWs in the Mexico/US border
city of Tijuana, Mexico. Methods: We enrolled 301 FSWs from sex work venues
throughout Tijuana. At three visits, participants underwent questionnaires on
behaviors and mapping of home and work neighborhoods. We ran bivariate and
multivariable multinomial logistic regression using generalized estimating
equations (GEE) to identify individual, structural and neighborhood variables
associated with smoking methamphetamine. Results: Methamphetamine use,
particularly smoking, was highly prevalent in our sample of FSWs. More than half
(61%) of the women had ever used methamphetamine in their lifetime and 38%
currently smoked methamphetamine at baseline. In the final multivariate GEE
model, smoking methamphetamine daily was associated with living in the red light
district (OR=2.72, 95% CI=1.23-6.02) and with homelessness, but only among

women with a good financial situation (OR=4.08, 95% CI=1.58-10.50). Smoking

20
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methamphetamine less than daily was associated with older age (OR=1.06, 95%
CI=1.02-1.10). Conclusions: Our findings point to the important dynamic between
the home environment and more severe methamphetamine use. Given the high
prevalence of smoking methamphetamine among FSWs in Tijuana, more informed

drug treatment options are needed.

INTRODUCTION

Crystal methamphetamine abuse in the Americas is growing.! This epidemic
is especially pronounced at the southwestern border of the United States and
Mexico, which lies along major methamphetamine and heroin drug trafficking
routes.2 Methamphetamine seizures from the US/Mexico border have been
increasing since 2008.3# One of the hardest hit areas is at the California (US)/Baja
California (Mexico) border between the cities of San Diego in the United States and
Tijuana in Mexico.>¢ In Baja California, methamphetamine is the most commonly
cited main drug of abuse (34%) among those admitted to drug treatment centers.”
While current figures for Tijuana are lacking, in San Diego, deaths related to
methamphetamine use have increased by more than 70 percent between 2008 and
2012.> Methamphetamine use has numerous serious health consequences including
cognitive decline, damage to the heart (cardiotoxicity), stroke, and increased risk of

communicable diseases, including HIV.82

Compared to other illicit drugs that are disproportionately used by men,

rates of methamphetamine use are comparable among men and women.10.11 In the
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context of Tijuana, a study of persons who inject drugs found that
methamphetamine use was more prevalent among women than men (80% versus
68%) and that women were less likely to seek drug treatment.1? A review of gender
differences in methamphetamine use found that compared to men, women may
initiate use earlier, be more likely to use methamphetamine exclusively, and become
more dependent.13 Motivations for using methamphetamine also differ by gender, as
women are more likely than men to report using methamphetamine for weight loss,

to boost energy, or to self-medicate for depression.13.14

The route of using methamphetamine use also often differs by gender, with
women more likely to smoke methamphetamine than inject it.121415 Routes of
administration affect both the duration and intensity of the high, as well as the
potential for abuse and disease transmission.?16 The pharmacokinetics of smoking
methamphetamine are most similar to injecting and both routes result in a more
immediate and intense high compared to swallowing or snorting.? While smoking
methamphetamine eliminates needle sharing as a potential pathway for the spread
of blood-borne diseases, the other health harms associated with smoking
methamphetamine are typically as severe as injecting.16 Over the past decade,
smoking methamphetamine has increased in Mexican border cities, mirroring the

rising epidemic in the United States.1”

Methamphetamine use has strongly been linked to riskier sexual

behaviors.18-24¢ While this link was first described among men who have sex with
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men, a growing body of evidence shows an association between methamphetamine
use and HIV/STI risk among women. Among women, use of methamphetamine is
associated with the sex trade, having more sexual partners, anal intercourse, and
HIV/STIs.20-22.2526 [n a survey of pregnant women in Tijuana, methamphetamine use
was the single strongest predictor of HIV infection.2? Among women who inject
drugs, use of methamphetamine has been significantly associated with both riskier

sexual (e.g., more partners) and drug behaviors (e.g., syringe-sharing).21

Given that women are more likely to report methamphetamine use, and that
methamphetamine use is associated with riskier sexual behaviors, the study of
methamphetamine use among female sex workers (FSWs) is urgently needed.
However, there is a dearth of information on the correlates of methamphetamine
use among FSWs. In other contexts, FSWs who used methamphetamine were more
likely to have unprotected sex, syphilis infection, experience homelessness, and
inject heroin.2829 A study in Mexico found FSWs who smoked or snorted
methamphetamine had 3 times higher odds of HIV infection independent of

injection drug use.22

There is currently no standard treatment to curb methamphetamine use and
treatments that are available are limited to psychosocial interventions, which may
not be designed specifically for methamphetamine addiction.? Evidence-based
treatment options are especially lacking for women who abuse substances in

resource-constrained countries.! With individual-level interventions still nascent,
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understanding the social and structural context of methamphetamine use in FSWs is

urgently needed.

Rhodes’ proposed Risk Environment Framework outlines how structural
factors external to an individual may shape substance use risk.30 Results from a
study of FSWs in Canada pointed to the importance of physical and social
environments in shaping methamphetamine use.28 In the Mexico/US border region,
it has been hypothesized that Mexican border communities may be more vulnerable
to methamphetamine epidemics via social factors including migration, dislocation
due to deportation, poverty, and geographic proximity to drug use environments.31
However structural determinants of smoking methamphetamine in this setting have

not been studied.

Therefore, we examined the prevalence and correlates of smoking
methamphetamine among a cohort of FSWs in Tijuana, Baja California, Mexico.
Using the risk environment framework to guide our analysis, we examined key
physical and social vulnerabilities including venue environment, residential
transience, homelessness, neighborhood, and deportation, arrest, and migration

histories on the effect of methamphetamine smoking.

METHODS

Study population and recruitment

From March 2013-March 2014, 301 FSWs from Tijuana, Baja California,

Mexico were enrolled into a longitudinal study examining social, spatial and
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physical factors affecting HIV/STI transmission, drug use, and access to healthcare

(Mapa de Salud study, NIH R0O1DA028692).

Participants were selected through modified time-location sampling within
both indoor and street venues. Women were recruited from the Zona Roja, a
concentrated red light district near the border, and from sex work venues dispersed
throughout the city. No more than 15 women were recruited from any particular
work venue. Recruiters were trained local Mexican field staff with previous

experience working with FSWs and other vulnerable groups.

Eligibility criteria included: 1) being 18 years or older; 2) biologically female;
3) reporting having exchanged sex for money or goods in the past month; 4) willing
to undergo treatment for any STIs detected; and 5) residing in Tijuana with no plans
to move out of the city in the next 18 months. All participants provided written
informed consent and were reimbursed $20 USD at baseline, with an additional $5

added to this amount for each follow-up visit.

Data collection

Quantitative survey

At baseline and follow-up visits every six-months, participants came into the
study office for laboratory testing for HIV/STIs and a quantitative interview.
Trained interviewers administered interviews in English or Spanish using computer

assisted personal interview (CAPI) technology on a laptop in a private room.
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The quantitative survey elicited information on sociodemographics,
community and personal violence experiences, current and former substance use,
sexual behaviors and experiences, sex work history, HIV knowledge, incarceration
history and other interactions with police. For the present study, we used data from

the baseline, 6, and 12 month follow-up visits.

Geospatial data

At each study visit participants were asked to provide the spatial location
where they live, work, and use drugs (if applicable). Using Google Maps (including
street view) as a visual, interviewers worked alongside participants to identify each
location. All coordinates were captured in Google Maps, recorded in an Excel

spreadsheet, and imported into ArcMap 10.2.2 (ESRI, Redlands, CA).

All study activities were approved by the Institutional Review Boards of the
University of California, San Diego, San Diego State University, and El Colegio de la

Frontera Norte in Tijuana.

Measures

Outcome variable. The outcome of interest was frequency of smoking

methamphetamine coded into a three-category variable of behavior over the past 6-
month period: never used, used less than daily (i.e., “occasional use”), and used once

daily or more.

Substance use. Participants were asked about the frequency (lifetime or past

6 months) of use of a variety of illicit drugs by different routes of administration. We
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selected the most prevalent types and routes of substance use as covariates. Any
injection drug use was a dichotomous variable of “ever” use versus no use in the
past 6 months and included any injection of tranquilizers, amphetamine, cocaine,
methamphetamine, heroin, or combinations of heroin and cocaine (i.e., speedball),
methamphetamine and cocaine, or methamphetamine and heroin. Non-injection
cocaine use was a dichotomous variable of ever snorting or smoking cocaine versus
no use in the past 6 months. We also asked women to select all types of places they
used drugs in the past 6 months: at your home; at someone else’s home; shooting
gallery; other indoor site (e.g., bar, hangout); outdoor public location (e.g., alley);

other.

Individual variables included age reported at baseline, years of education

reported at baseline (continuous variable dichotomized to 9 years or less versus
more than 9 years, which is the cutoff of compulsory education in Mexico), and has
children living at home (yes versus no). Financial situation was coded from a 5 point
scale into (very good/good/neutral versus bad/extremely bad). Self-report of
financial situation was considered a more accurate measure than income, because it
takes into account a wider range of financial hardship (e.g., debt, household
expenses). Depression was calculated using the Center for Epidemiologic Studies
Depression Scale (CES-D) which has a suggested cutoff score of >10 as indicating
depression.32 Years of smoking methamphetamine was calculated by subtracting

age at first use from age at baseline.
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Structural variables at baseline included migrant status, indicated by

whether or not the participant was born in the state of Baja California (where

Tijuana is located) and whether they had moved to the city because of deportation.

Sex work venue environment was captured by classifying women’s primary
venue as a bar/club/dance hall versus other venues or as working outdoors/on the
street versus other venues. Participants were also asked if they live and work in the

same place.

At baseline, arrest history was assessed by asking participants if they had
ever been arrested for anything, and if so, categorical responses for how recent
(within the past 30 days; 1 month or more ago, but less than 6 months; 6 months or
more ago, but less than 1 year; a year or more ago). This was coded into arrest 6
months ago or more versus never/less than 6 months ago. At subsequent visits,

arrest was assessed by asking if participants had been arrested in the past 6 months.

Homelessness was defined as self-reported homelessness in the past 6
months (yes versus no). Transience was coded from a continuous report of number
of places lived in the past 6 months and dichotomized into: lived two or more places

versus did not move.

Neighborhood variables included whether or not the woman resided in the

red light district (Zona Roja) or worked in the Zona Roja. The Zona Roja was defined
as encompassing the Zona Norte and Zona Centro neighborhoods. Primary work and

housing locations came from the geospatial data.
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Statistical analysis

Preliminary analyses included chi-square tests to compare factors across
visits. Sensitivity analyses were conducted to assess if participants lost to follow-up
after baseline were significantly different than participants with at least one follow-
up visit. Baseline descriptive statistics and Chi-square tests were run to compare

differences in variables by the outcome.

We ran bivariate and multivariable multinomial logistic regression to
identify individual, structural and neighborhood variables associated with smoking
methamphetamine using generalized estimating equations (GEE). GEE is used for
repeated measures and accounts for correlated data within participants using a
variance-covariance matrix. The multinomial outcome required the use of an
independent variance-covariance matrix. An independent working correlation
structure is also recommended for models with time-dependent covariates.3334 We
assessed the matrix by comparing the robust and model-based variance-covariance
matrices and determined the independent structure was acceptable. Time was by
visit and classified as 0, 6, or 12 months. Both bivariate and multivariable models
controlled for time. Multivariable models were a priori controlled for years of

smoking methamphetamine.

Prior to model building, we ran Pearson Correlation Coefficients to assess
potential collinearity. Manual forward stepwise model building proceeded using a
hierarchical block method in order to see the impact of the three levels of risk

(individual, structural, neighborhood). Individual-level variables significant at p=0.1
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in the bivariate were first added together. Variables greater than p=0.1 in both
comparisons (daily use versus none and some use versus none) were removed.
Variables at p <0.1 or statistical confounders were retained and “locked” into the
model. The same procedure was followed for the substance use, structural and
neighborhood blocks. Any non-significant associations in the final model are the
result of “locking” them in previous hierarchical blocks. Finally, we tested the
following hypothesized interactions: homelessness and residential neighborhood;
homelessness and financial situation; transience and residential neighborhood. All

analyses were conducted using SAS software version 9.4 (SAS, Cary, NC).

RESULTS

Data from this analysis come from the baseline, 6 and 12 month visits. A total
of 301 women were enrolled at baseline. Between baseline and the 6 month visit, 1
woman withdrew and 3 women died, leaving 297 able to return for follow-up.
Subsequent follow-up rates were 77% (n=228) at month 6 and 79% (n=234) at

month 12.

Using Chi-square goodness of fit tests, we found significant differences in
transience (p<0.01), homelessness (p=0.05), working in a bar (p<0.01), and non-
injection cocaine use (p<0.01) by time, with the prevalence of all four factors
decreasing over the course of the study. Response rates for the outcome variable
were very complete, with only one missing observation. Women who reported their

primary venue was the street were more likely to return for follow-up visits.
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However, there were no other statistically significant differences in baseline

characteristics of women who did and did not return for at least one follow-up visit.

Baseline characteristics

Women enrolled had a median age of 32, and a majority lived at home with
their children (57%) and had a spouse or steady partner (56%). Three quarters of
participants had more than secundaria education (equivalent to middle school in

the US) and 62% reported their financial situation as neutral to very good.

At baseline, methamphetamine was the most commonly used illicit drug
(besides marijuana), with 182 (61%) of FSW reporting they had ever used it,
followed in frequency by cocaine (49%) and heroin (28%). Among the 134 women
who used methamphetamine in the past 6 months, smoking was the most common
route of use (n=115, 86%), followed by snorting (n=49, 37%), and injecting (n=28,
21%). Women who used methamphetamine reported having done so for a median
of 10 years (IQR: 6-16). At baseline 21% of women smoked methamphetamine
daily, 17% smoked less than daily, and 62% never smoked methamphetamine in the

past 6 months.

When asked about all the locations where they used (any) drugs, 57% of
FSWs reported using drugs at home, 34% used at another public indoor location
(e.g., bar, work), 27% used at someone else’s home, and 11% used outside. Baseline

characteristics of the women are in Table 2.1, which also shows that there were
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significant differences in variables between women who did and did not smoke

methamphetamine.

Longitudinal bivariate associations with methamphetamine smoking

Table 2.2 provides results from the bivariate longitudinal analysis
(controlling only for time) using GEE to determine associations with smoking

methamphetamine daily (versus never) and smoking less than daily (versus never).

Compared to non-methamphetamine smokers, FSWs who smoked
methamphetamine daily or less than daily were more likely to: be older, have a bad
financial situation, depressed, and inject drugs. Daily or occasional smokers were
less likely to have their children living at home with them. Compared to non-users,
daily smokers had higher odds of using non-injection cocaine and smoking

methamphetamine for more years.

Structural variables positively associated with occasional or daily smoking
were: primarily working on the street, living and working in the same place, being
arrested in the past 6 months, having a history of deportation, living or working in
the red light district,. Working in a bar was negatively associated with daily or
occasional methamphetamine smoking. Transience was only associated with daily

smoking of methamphetamine.

We found no relationship between non-smokers and daily or occasionally
smoking methamphetamine and education level, having a spouse or steady partner,

and migration history.
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Longitudinal multivariable associations with methamphetamine smoking

Results of the multivariable multinomial GEE model are shown in Table 2.3.
The final model controls for time, years of smoking methamphetamine, other
variables significant at p<0.1, and variables included as a result of locking them in

previous blocks.

Smoking methamphetamine less than daily was associated with older age
(adjusted odds ratio [aOR]=1.06, 95% CI=1.02-1.10). Smoking methamphetamine
daily was associated with living in the red light district (aOR=2.72, 95% CI=1.23-
6.02). An interaction between homelessness and financial situation regressed on
methamphetamine smoking was also significant (Table 2.4). Among women who
had a good financial situation, those who were homeless were 4 times more likely to
smoke methamphetamine daily than those who were never homeless (aOR=4.08,
95% CI=1.58-10.50). There was not a statistically significant relationship between
homelessness and smoking methamphetamine daily among those with a poor
financial situation (aOR=0.89, 95% CI=0.35-2.25). A sub-analysis found that
homelessness was positively associated with living in the Zona Roja (OR=1.38, 95%
CI:1.03-1.84, p=0.03). Figure 2.1 shows the distribution of methamphetamine

smoking and homelessness in the study region.

DISCUSSION
Methamphetamine use, particularly smoking, was highly prevalent in our
sample of FSWs. More than half (61%) of the women had ever used

methamphetamine in their lifetime and 38% currently smoked methamphetamine
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at baseline. This behavior appeared to be entrenched in the cohort, as the median

length of time smoking methamphetamine was 10 years.

We found an almost 3-fold increase in the odds of smoking
methamphetamine daily among women who live in the Zona Roja, independent of
other individual and structural factors. Compared to non-users, smoking
methamphetamine daily was also associated with homelessness, but only among
women who also reported having a good financial situation. Compared to non-users,

less than daily methamphetamine use was associated with older age.

The Zona Roja neighborhood is an area with a high density of sex work
venues and an open and largely tolerated sex work economy. Considered a
destination for sex tourism, drug and alcohol use is also common. The Zona Roja is
adjacent to “The Canal”, an area where injection drug use and homelessness was
rampant at the time of this study. This risky sex and drug activity is thought to
pervade both public spaces and the private home environment in this area.3>
Neighborhood environments have previously been shown to be independently
associated with increased or riskier substance use.36-38 While this is the first study
to specifically look at the Zona Roja in terms of methamphetamine use, other studies
have found associations between the area and heighted risk for HIV and STIs.3940 [t
is believed that macro-level inequalities in neighborhoods (e.g., income, segregation,
deprivation) can lead to varying levels of access to harmful and helpful physical and

social resources.37
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While we found a strong relationship between smoking methamphetamine
daily and the Zona Roja, we were unable to establish whether this level of use
occurred prior to or after moving to the neighborhood. Prior in-depth interviews
with women in sex work found both voluntary movement into the Zona Roja in
order to fund substance use and initiation of substance use after arrival.41:42
Research in other contexts has also been mixed as to whether substance use or poor
housing is the “causal” factor.3643 While knowing which came first can have
implications for prioritizing interventions (e.g., providing housing versus providing
substance use treatment), it’s important to recognize that the relationship is likely a
dynamic one.*3 Future work should explore the specific pathways in which the Zona
Roja and methamphetamine use interact (e.g., through social networks or lack of

supportive resources), as these pathways may indicate targets for intervention.

We found that FSWs who experienced a period of homelessness, but still
maintained a good financial situation, were more likely to smoke methamphetamine
daily. A sub-analysis also found that homelessness was higher in the Zona Roja than
in other areas of Tijuana. Substance use may increase as a way to cope with the
stressors of being homeless, however whether women can actually access the drug
is limited by economics.#445 This economic finding echoes another study conducted
among women who inject drugs in Tijuana, which found that higher income was

associated with smoking methamphetamine.12
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Only older age was associated with less than daily smoking of
methamphetamine, compared to non-smokers. Daily use was not associated with
older age, which could reflect that more entrenched and extreme cases of substance
abuse may have been less likely to participate in our study. There may also be a
smaller cohort of older, daily users given that negative health effects of

methamphetamine may lead to greater mortality.?

We did not find any structural factors associated with less than daily smoking
methamphetamine. It could be that this group reflects a more mixed group of
women - those who are occasional users as well as more frequent users who have
cycled off daily use because of economics or availability. Thus finding structural
factors associated with the continuum of methamphetamine use would likely

warrant a larger sample of women who use methamphetamine.

The majority of women reported that they used drugs within their home.
This is similar to qualitative and spatial research among women who use drugs in
Tijuana, which found women prefer to buy and use drugs within their homes or in
the neighborhood close by.394647 The risk environment of FSWs is often framed in
terms of the workplace environment rather than the home, because of the emphasis
on understanding HIV risk.#849 While we found residential neighborhood to be
associated with daily methamphetamine use, we did not find an association between
venue type or venue neighborhood and smoking methamphetamine. This differs

from a study of street-based FSWs in Canada, which found methamphetamine use
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was associated with working in industrial areas.28 While venues remain an
important intervention point for FSWs, especially in terms of HIV risk, we believe
that more work is needed to understand how the home environments of FSWs

influence their substance use.

Current rehabilitation centers in Tijuana predominantly serve men and
suffer from unstandardized treatment, overcrowding, and poor conditions.”>0
Without a supportive rehabilitation environment that is tailored to women with
methamphetamine addiction, treatment is likely to fail. In light of our findings about
the important relationship between the home environment and methamphetamine
use, we suggest two strategies that warrant consideration for intervention. The first
strategy is to work within the Zona Roja neighborhood to support women living
there who want to reduce their methamphetamine use. The second is the
development of safe and affordable supportive housing located outside of the Zona
Roja as a potential rehabilitation option for FSWs who want to reduce their
methamphetamine use. “Housing first” strategies prioritize getting people into
stable housing first, followed by provision of any necessary services (e.g., mental
health, drug treatment). While this approach has been successful in retaining
persons who use substances in stable housing, whether it leads to a reduction in
substance use is unclear.>1-5* However, the potential public health benefits resulting
from safe and supportive housing for FSWs extend beyond methamphetamine

addiction.55-57
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The results of this analysis should be considered in light of certain
limitations. First, we were not able to determine causality between the covariates
and smoking methamphetamine. Secondly, data were self-reported and therefore
may have underestimated undesirable behaviors, biasing results towards the null.
Finally, because women whose primary venue was the street were more likely to
have returned for a follow-up visit, our findings may not be representative of all

groups of FSWs working in Tijuana.

Conclusions

Given the high prevalence of smoking methamphetamine among FSWs in
Tijuana, more informed drug treatment options are needed. Our findings point to
the important dynamic between the home environment and more severe
methamphetamine use. Future work in the region should explore particular
mechanisms that link the residential neighborhood to individual substance use

behaviors.
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Table 2.1 Characteristics of female sex workers by reported frequency of
smoking methamphetamine in the past 6 months, baseline visit, Tijuana

(N=301)

Smoked methamphetamine,
past 6 months

Total Never | Occasionally Daily
N=301 n=186 n=52 n=63 Chi-2
N(%) n (%) n (%) n (%) | (p-value)t
Socio-demographic factors
Median age, years (IQR) 12.10
32 (25-40) 30 (23-37) 35 (27-45) 33 (29-42) (<0.01)
<9 years of education (ref: >9years)
(n=292) 74 (25) 44 (24) 15 (31) 15 (24) 0.86 (0.65)
Current financial situation bad or
extremely bad (ref: very good to
neutral) 113 (38) 61 (33) 23 (44) 29 (46) 4.72 (0.09)
Currently lives with children at home 22.68
172 (57) 125 (68) 25 (48) 22 (35) (<0.01)
Has spouse or steady partner 169 (56) 100 (54) 27 (52) 42 (67) 3.64 (0.16)
Current depression (CES-D >10) 190 (64) 106 (57) 37 (73) 47 (76) 9.26 (0.01)
Substance use
Injection drug use (any drug)? 57.07
71 (24) 18 (10) 19 (37) 34 (54) (<0.01)
Non-injection cocaine use? 52 (17) 23 (12) 11 (21) 18 (29) | 9.31 (<0.01)
Median years smoking 15.84
methamphetamine (IQR) 10 (6-16) 8 (5-13) 8 (3-15) 13 (8-18) (<0.01)
Structural
Primary work venue a bar/club, past 15.44
30 days 98 (33) 75 (40) 14 (27) 9 (14) (<0.01)
Primary work venue the street, past 35.04
30 days 90 (30) 36 (19) 17 (33) 37 (59) (<0.01)
Currently live and work in same place 21.49
22 (7) 4(2) 6(12) 12 (19) (<0.01)
Self-reported homelessness 39.76
(ref: stably housed) 69 (23) 26 (14) 10 (19) 33(52) (<0.01)
Transience? (ref: lived 1 place) 11.67
102 (34) 51 (27) 19 (37) 32 (51) (<0.01)
Arrested? 42.12
70 (23) 21 (11) 18 (35) 31 (49) (<0.01)
Born outside Baja California
(“migrant”) 193 (64) 125 (67) 31 (60) 37 (59) 2.02 (0.36)
Moved to city because deported from 13.80
Us 18 (6) 4(2) 5(10) 9 (14) (<0.01)
Neighborhood
Primary residence in the red light 30.71
district 81 (28) 31(18) 16 (33) 34 (54) (<0.01)
Primary work venue in the red light 14.14
district 172 (59) 93 (51) 31(61) 48 (79) (<0.01)

t P-values are based on chi-square tests, non-parametric Kruskal-Wallis Test or Fisher’s Exact test

aWithin the past 6 months
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Table 2.2 Bivariate GEE logistic regression analysis of factors associated with
methamphetamine smoking frequency in the past 6 months among female sex

workers in Tijuana, Mexico

Smoke methamphetamine less

Smoke methamphetamine

than daily ® daily P
woRt | (95%Cl1) | p-value | yort | (95%ClL) | p-value
Socio-demographic factors
Age 1.04 (1.01-1.07) <0.01 1.03 (1.01-1.06) 0.02
<9 years of education (ref: >9years) (n=292) 1.18 (0.64-2.19) 0.60 0.92 (0.48-1.76) 0.80
Current financial situation bad or extremely 2.11 (1.22-3.35) <0.01 2.70 (1.73-4.22) <0.01
bad (ref: very good to neutral)
Currently lives with children at home 0.40 (0.23-0.70) <0.01 0.35 (0.20-0.62) <0.01
Current spouse or steady partner 1.03 (0.64-1.65) 0.90 1.33 (0.84-2.13) 0.23
Current depression (CES-D >10) 1.74 (1.09-2.78) 0.02 2.25 (1.41-3.59) <0.01
Substance use
Injection drug use (any drug)? 3.95 (2.19-7.11) <0.01 7.62 | (4.23-13.74) <0.01
Non-injection cocaine use? 1.27 (0.65-2.48) 0.49 2.02 (1.14-3.58) 0.02
Years of smoking methamphetamine 1.01 (0.96-1.06) 0.67 1.09 (1.04-1.14) <0.01
Structural
Primary work venue a bar/club, past 30 days 0.40 (0.22-0.73) <0.01 0.23 (0.11-0.46) <0.01
Primary work venue the street, past 30 days 1.88 (1.14-3.12) 0.01 4.98 (3.09-8.02) <0.01
Live and work in same place 3.99 (1.80-8.81) <0.01 7.00 | (3.02-16.24) <0.01
Self-reported homelessnessa (ref: stably 1.73 (1.02-2.91) 0.04 4.38 (2.64-7.26) <0.01
housed)
Transience? (ref: lived 1 place) 1.51 (0.91-2.51) 0.11 2.39 (1.55-3.70) <0.01
Arrested? 2.89 (1.70-4.93) <0.01 5.67 (3.48-9.25) <0.01
Born outside Baja California (“migrant”) 0.82 (0.48-1.41) 0.47 0.73 (0.41-1.30) 0.28
Moved to city because deported from US 4.69 | (1.67-13.20) <0.01 4.85 | (1.63-14.45) <0.01
Neighborhood
Primary residence in the red light district 2.06 (1.17-3.62) <0.01 4.59 (2.64-7.97) <0.01
Primary work venue in the red light district 2.17 (1.23-3.85) <0.01 3.59 (1.97-6.52) <0.01

T All models were adjusted for months since baseline visit

aWithin the past 6 months

bReference group: Never smoked methamphetamine
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Table 2.3 Multivariable GEE logistic regression analysis of factors associated

with methamphetamine smoking frequency in the past 6 months among

female sex workers in Tijuana, Mexico

Smoke methamphetamine,

Smoke methamphetamine,

less than daily ® daily ®
OR' | 95%CI [ p-value OR' | 95%CI | p-value
Socio-demographic
Age 1.06 (1.02-1.10) 0.01 0.99 (0.94-1.03) 0.61
Current depression (CES-D >10) 1.35 (0.71-2.58) 0.36 1.68 (0.89-3.20) 0.11
Substance use
Injection drug use (any drug)? 1.20 (0.55-2.59) 0.65 1.67 (0.79-3.52) 0.18
Non-injection cocaine use? 1.34 (0.58-3.80) 0.49 1.72 (0.78-3.75) 0.18
Structural
Primary work venue the street, past 30 091 (0.43-1.92) 0.81 1.62 (0.81-3.23) 0.17
days
Currently live and work in same place 2.38 (0.88-6.43) 0.09 2.72 (0.85-8.70) 0.09
Neighborhood
Primary residence in the red light 1.08 (0.49-2.38) 0.84 2.72 (1.23-6.02) 0.01
district

t All models were adjusted for all other variables listed, years of meth use, time (in months) of study visit, and an

interaction term between homelessness and financial situation (see table 2.4)
¥ Model also adjusted for interaction term between financial situation and homelessness

aWithin the past 6 m

onths

bReference group: Never smoked methamphetamine

Table 2.4 Interaction between financial situation and homelessness among daily
methamphetamine smokers (reference: non-users)

Good financial situation Poor financial situation

OR (95% CI) OR (95% CI)
Not homeless 1.00 | Not homeless 1.00
Homeless 4.08 (1.58-10.50) | Homeless 0.89 (0.35-2.25)
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Chapter 3. HIV Risk Behaviors and Correlates of Inconsistent Condom Use

Among Substance Using Central American Migrants

ABSTRACT

Background: The prevalence of sexual and drug risk behaviors among
migrants within Central America and Mexico is largely unknown. Among Latino
migrants, casual partner relationships have been associated with greater risk
behaviors than either commercial sex partners or spouses. Methods: This study
assessed the prevalence of sexual risk behaviors and STIs and correlates of
inconsistent condom use with casual partners, among a sample of 392 migrants at
the Mexico/Guatemala border who were current substance users or problem
drinkers. Correlates examined included individual substance use and sexual
behaviors, as well as migration history, and social and physical structural
determinants (e.g., access to condoms, separation from spouse, deportation).
Separate bivariate logistic regression models were run for men and women;
multivariate logistic regression models were run for men, but small sample size
precluded running them for women. Results: The syphilis prevalence was 1.2%
among women and 2.3% among men. The HIV prevalence was 2.4% among women
and 1.3% among men. Women who exchanged sex for money or goods were less
likely to inconsistently use condoms with casual partners. Women with greater
education were more likely to inconsistently use condoms. In an adjusted logistic
regression among men, results reveal that less access to free condoms, using drugs

with sexual partners, and using drugs before sex were significantly associated with
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inconsistent condom use with casual partners. Conclusion: Prevalence of sexual and
substance use risk behaviors were high. We suggest that public health interventions
aimed at increasing condom use among persons with casual partners should focus

on both genders and expand their scope beyond most-at risk populations.

INTRODUCTION

Migration has been shown to be a social and structural driver of both HIV
and substance use vulnerability.1-4+ While the act of migration, either internationally
or intra-regionally, is not inherently risky, factors before, during and after the
journey may influence risk behaviors.>¢ Within Latin America, disruption of social
networks, exposure to more liberal social norms, poverty, gender inequalities, and
stigma and discrimination have all been implicated as underlying mechanisms

associating HIV/STI risk with mobility.3.7-11

Due to heightened violence and persistent inequality in Central America,
increasing numbers of migrants are fleeing north to the United States.1? At the same
time, enhanced immigration enforcement in Mexico is leading to rising numbers of
Central American deportations.!3 This shift is making migration “less like a compass

pointing north and more like a hub with many spokes”.14

Despite this shifting landscape, to date, most of the research on HIV risk
factors among Latino migrants has been among Mexican migrants with a past or
current history of living in the United States. For example, a study of male Mexican

migrants found that after moving to the US, there were significant increases in rates
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of sex: with sex workers; while drunk or high; sold; and with male partners.1>
Within Mexican states research found that individuals who had previously lived in
the US had more sexual partners than non-migrants.1¢ Conversely, migration to the
US may also have a protective effect, as seen by higher rates of condom use or
history of HIV testing among Mexicans with a history of US migration.15-17 [t is
believed that differing social norms and practices in the US, coupled with structural

vulnerabilities of migration, drive these changes in sexual risk behaviors.

Although the HIV literature predominantly focuses on international
migration between Mexico and the US, there are a few studies which suggest
migration within Mexico and Central America may influence HIV risk behaviors as
well. Studies in Guatemala found increases in STI symptoms and HIV seroprevalance
among women who reported a sexual partner who was a migrant worker.1819
Qualitative interviews with internal migrant female factory workers found that
unprotected sex was common and misconceptions about HIV transmission were
high.20 Finally, at the US/Mexico border, Mexican male migrants still in transit
within Mexico had the highest rates of HIV compared to those in the pre-departure,

interception or return phases.1

In addition to sexual risk behaviors, substance use type and frequency may
also be affected by migration. Mexican migrants to the United States have been
shown to have higher rates of illicit drug use, alcohol consumption, and substance

abuse than their non-migrating peers.16.22-24 For example, national Mexican statistics
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found that 21.5% of migrants versus 7.2% of non-migrants had ever used an illicit
drug.23 Less is known about substance use among circular or internal migrants
within Central America and Mexico. While injection drug use is not currently
considered a major factor driving HIV in Mexico and Central America, substance use
may indirectly drive HIV infections through increases in sexual risk behaviors.25
Therefore understanding the intersection of sexual risk, substance use, and

migration is critical to monitoring HIV in Mexico and Central America.

In Central America and Mexico, HIV is primarily transmitted sexually and the
epidemic is concentrated among most-at risk populations (MARPSs) - commercial sex
workers and men who have sex with men. The HIV prevalence among MARPs is as

high as 4 to 13%, compared to the regional rates among adults of 0.2 to 1.5%.26.27

While commercial sex workers are at heightened risk of HIV and STIs, some
studies have found that migrants use condoms with sex workers fairly consistently.
28-30 The high condom use with sex workers may in part be a reflection of public
health messaging, but also attributable to Latin American social norms surrounding
condom use. While commercial sex workers are viewed as “dirty” or “loose” women
that necessitate the use of condoms, condom use with one’s steady partner or
spouse is viewed negatively because it challenges the sense of trust and intimacy.31
Not surprisingly, studies in Mexico consistently find low condom use with main

partners.31.32
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Casual partners seem to lie within a gray area, as familiarity often reduces
the perceived need for condoms. Among current and former Latino migrants to the
US, consistent condom use was highest among commercial partners, followed by
casual partners, then main partners.2829 A study of HIV risk behaviors among male
agricultural migrants in Mexico found a significantly higher sexual risk behavior
score with casual partners than with main partners.33 This suggests that casual
partner relationships may be associated with greater risk behaviors than either
commercial partners or spouses. Considering that the number of casual partners
may be elevated with Latino migrants, understanding factors related to helping or

hindering condom use is important.16.34

The Mexico/Guatemala border region is at a nexus of poverty, rising
availability of drugs, and increasing migration. This area bisects major Central
American migration pathways and is home to circular seasonal agricultural
migrants, as well as many deported migrants. A UNAIDS report on Central America
cites that the combination of unequal socioeconomic development and a highly
mobile population may contribute to the spread of HIV/AIDS in the region.2¢ Given
the relative lack of information on HIV risk factors among migrants in this region,
our study enrolled recent migrants on both sides of the Mexico/Guatemala border

who had active substance use or problem drinking.

The first aim of this study was to report the prevalence of sexual risk

behaviors, HIV and syphilis. The second aim was to analyze variables associated
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with inconsistent condom use among casual partners by gender. Specifically, we
explored individual substance use and sexual behaviors, as well as migration
history, and social and physical structural determinants (e.g., access to condoms,
separation from spouse, deportation). We focused our attention on casual partner
relationships, which may be higher risk than steady partners and more culturally

open to interventions designed to increase condom usage.

METHODS

Study population and recruitment

Participants were recruited as part of a mixed methods, cross-sectional study
(Cruzando Fronteras, NIDA RO01DA029899) of substance use and HIV risk.
Recruitment sites were focused in and around the cities of Ciudad Hidalgo and
Tapachula in Mexico and Quetzaltenango and Tectin Uman in Guatemala (Figure
3.1). Cities were selected for their location along major migration routes at the

Mexico/Guatemala border.

Participants were recruited using a combination of modified time-location
sampling of migrant “venues” (e.g., migrant shelters, at border crossings) and peer
referrals. To be included, participants had to: i) be at least 18 years of age; ii)
Spanish speaking; iii) be willing and able to provide informed consent; iv) willing to
undergo testing for HIV, HCV, and syphilis; v) have used an illicit substance or have

problem drinking in the past 2 months; and vi) meet the definition of a recent
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regional, international, or seasonal migrant (see paragraph below). Problem

drinking was assessed by an Audit-C score of at least 4 for men or 3 for women.3>

Recent migrants included individuals with at least one of the following
characteristics: i) Moved states or countries (to live) within the past 5 years; ii)
Traveled to another country or state for work for at least 3 months of the year, or
had a trip that lasted at least 1 month at a time; iii) were deported (from any
country) within the past 5 years. All study activities were approved by The Human
Research Protections Program of the University of California San Diego; San Diego
State University Institutional Review Board; the Comision de Bioética del Estado de

Chiapas, Mexico; and the Comité de Etica of the Universidad del Valle in Guatemala.

Quantitative survey

After giving written informed consent, participants underwent a quantitative
survey administered by trained local outreach workers. Interviews were conducted
in Spanish and administered using computer-assisted personal interviewing
technology. The survey included questions about: sociodemographics; substance
use; sexual behaviors and experiences; medical history; access to care; incarceration
history; history of community and personal violence; and mental health. The survey

took approximately 90 minutes to complete.

Study measures

Outcome: Inconsistent condom use with a casual partner. Casual partners

were defined as partners with whom participants had sex without any commitment
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(i.e., once or occasionally met up with to have sex without an emotional attachment
and without the exchange of money). Condom use was measured by asking, how
often they used a condom during vaginal or anal sex (never, sometimes, about half
of the time, often, always) in the past 6 months. We defined inconsistent condom use

as not “always” using a condom during these casual encounters.

We examined associations between inconsistent condom use with casual
partners in the past 6 months and: sociodemographic factors, individual substance
use and sexual risk behaviors, migration history, and social and physical structural

determinants (access to care, arrest, homelessness, deportation).

Education level was categorized into less than secondary school versus
higher than secondary school. Primary occupation was assessed by a multiple-
choice categorical variable with an optional fill-in response. The most common
sources of income were classified into the following categories: salaried; informal
work; agricultural work; sex work; or assistance from family or government. Length
of stay in interview city was dichotomized into less than 5 years versus 5 or more
years and excluded mobile individuals who said “I'm not staying here/I'm just

passing through”.

Hard drug use in the past 6 months was coded as any heroin, crack, cocaine,
methamphetamine or injection drug use. Years using drugs was calculated by
subtracting the age the participant started using drugs from their current age.

Specific drug use was captured by a question of if they had “ever” used followed by a
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question on frequency of use (never, once per month or less, 2 to 3 days per month,
one time per week, 2 to 3 days per week, 4 to 6 days per week, once a day, more

than once a day).

HIV knowledge was assessed using a modified HIV Knowledge Questionnaire
(HIV-KQ-18). All items on the original scale were asked except “A natural skin
condom works better against HIV than does a latex condom”. That question was
excluded during pilot testing because it was not considered locally relevant. The HIV
knowledge score was out of 17, with 1 point given for correct answers and no points

given for incorrect or “don’t know” responses.

Initiation of sex work or drug use was assessed in relation to migration as
either being: before I moved/migrated; during the journey; while at the destination
of my travels; or after returning to my home state/country. Those who initiated
during the journey or after returning to their home state/country were not

reported.

HIV seropositivity was detected by two positive HIV rapid tests: Determine
HIV 1/2 (Alere) and SureCheck HIV %2 (Chembio). Syphilis was determined by a
positive rapid test (SD Bioline Syphilis 3.0, Standard Diagnostics), confirmed by a
positive FTA-Abs result. Active syphilis was classified as any positive result with a
VDRL titer >1:8. Participants received pre- and post-test counseling and any

individuals testing positive were referred to local health services.

Statistical analysis
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We ran descriptive statistics on the total sample and by gender. There were
no individual items that had greater than 5% missing data; cases with missing data
were deleted listwise. Frequencies were calculated for dichotomous variables. All
continuous variables had non-normal distributions and therefore we calculated
medians and interquartile ranges (IQR). Pearson’s chi-square tests and Wilcoxon

Rank Sum test were run to compare variables with the outcome.

Univariate logistic regressions were performed to identify factors associated
with inconsistent condom use with casual partners. Among women, we did not run
multivariate models due to the small sample size. For men, variables significant at a
p<0.1 cutoff were considered for inclusion in a final multivariable logistic regression
model.3¢ Correlated variables (r>0.4) were not included in the same model. Using a
manual backwards procedure for model building, variables were removed from the
model individually and confounding was considered for any changes greater than
20% in the odds ratio of remaining variables. Only variables considered to be
confounders or that were significant at p<0.05 were retained in the final model.
Multicollinearity of the final model was assessed using a tolerance test using a
minimum cutoff of 0.1. All analyses were run using SPSS software (SPSS Inc.,

Chicago, Illinois).

RESULTS

Sample characteristics and risk behaviors
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From April to August 2015, 392 individuals met the inclusion criteria of
recent migration history and current substance use and were enrolled from sites
along the Mexico/Guatemala border (175 in Mexico and 217 in Guatemala). Of
these, 85 (22%) were women, 303 (77%) were men, and 4 (1%) were
transgendered women. Transgendered women were excluded from subsequent
analyses because of the small sample and likely different correlates of condom use.
Sociodemiographic characteristics are summarized in Table 3.1. Migrants were
predominantly born in Guatemala (49%), with 45% from other Central American
countries (Honduras, El Salvador, Nicaragua, and Panama). Women were more
likely than men to rely on family or government assistance (12% vs. 4%, p<0.01) or
sex work (30% vs. 3%, p<0.01) as their main source of income. Men were more
likely to work in agriculture (11% vs. 4%, p=0.04) or have informal jobs (32% vs.
20%, p=0.03). Men were much more likely than women to have ever been to the
United States (36% vs. 6%, p<0.01). Men and women did not significantly differ on

other demographic variables or type of migration.

Substance use prevalence

The most commonly used drugs in the past 6 months were marijuana (47%),
non-injection cocaine or crack (33%), and inhalants (6%). Among the sample, 34%
had used “hard” drugs (heroin, crack, cocaine, methamphetamine) or had injected
drugs in the past 6 months and 11% had ever injected drugs. Men were more likely

than women to report current hard drug use (34% vs. 18%, p<0.01).
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Sexual partners

Having a casual partner in the past 6 months was common (57%) and did not
significantly differ by gender (Table 3.1). Most participants were married or had a
steady partner (71%), but only 52% had a sexual relationship with that
spouse/partner in the past 6 months. Concurrency (overlapping in time) of steady

and casual sexual partners was 26% among women and 29% among men.

Close to half (41%) of women and 19% of men had sold sex in the past 6
months. Thirty-seven percent of men had paid for sex in the past 6 months. Among

men, 13% reported having had sex with a man in the past 6 months.

Condom use with steady partners was extremely low, with only 8% of
partnered participants reporting always or often using a condom. Individuals with
casual partners inconsistently used condoms 69% of the time. Men who had sold sex
were much more likely than female sex workers to inconsistently use condoms with

clients in the past 6 months (74% vs. 29%, p<0.01).

HIV and syphilis prevalence

The prevalence of current or past syphilis infection was 1.2% among women
and 2.3% among men. Of those testing positive for syphilis, only one case was an
active infection. The HIV prevalence was 2.4% among women and 1.3% among men.
Of the 6 individuals who tested HIV positive, three had previously been tested: two

reported their previous HIV test was negative and one knew their status. An
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additional participant was positive on his first HIV rapid test, but refused the second
test and was therefore unconfirmed. He reported knowing his HIV positive status

and that he was currently in care, but not taking anti-retrovirals.

Condom behaviors

When asked where they usually obtained condoms, women reported buying
them from pharmacies/stores (34%), getting them from municipal clinics (28%) or
from NGOs (15%). Men predominantly purchased condoms from a pharmacy/store

(65%) and to a lesser extent, from free municipal clinics (21%).

For both men and women, the top reason they did not use a condom with
casual partners was that they “did not want to”, or that they “did not like using
them” (52% of women, 49% of men). For women, the second most cited reason
(32%) was that their partner didn’t want to; whereas for men, it was because
condoms are uncomfortable/ “it’s not the same” (30%). Also, for 18% of men and
28% of women “[partner] seemed healthy” was a common reason for deciding not

to use a condom.

In regards to who usually decides to use a condom, 69% of women said that
they decide and 17% said they decide in collaboration with their partners. Men said

that 61% of the time they decide and 25% of the time they decide with their partner.

Variables associated with inconsistent condom use: women

In the sample 63% of women with causal partners inconsistently used

condoms in the past 6 months. The specific breakdown of condom use was: 22%
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never, 33% sometimes, 5% about half the time, 3% often, and 37% always.
Characteristics of women with casual partners are described in Table 3.2.
Inconsistent condom use with casual partners was associated with reduced odds of
having exchanged sex for money or goods (unadjusted odds ratio (uOR): 0.24, 95%
confidence interval (CI): 0.06-0.98). Women with greater education were more
likely to inconsistently use condoms (uOR: 11.6, 95% CI: 2.11-63.13). We did not

find any association between inconsistent condom use and migration history.

In a sub analysis exploring these differences, we found a statistically
significant association between involvement in sex work within the past 6 months
and both always having access to free condoms (uOR: 11.30, 95% CI:2.91-43.87)

and lower education (uOR: 2.89, 95% CI: 1.12-7.45).

Variables associated with inconsistent condom use: men

Characteristics of men with casual partners are described in Table 3.3. In the
sample 70% of men with causal partners inconsistently used condoms in the past 6
months. The specific breakdown of condom use with casual partners was: 30%
never, 26% sometimes 7% about half the time, 7% often, and 30% always. In the
bivariate analyses inconsistent condom use was associated with: lower education
(uOR: 2.21,95% CI: 1.14-4.26), problem drinking (uOR: 6.44, 95% CI: 1.21-34.33),
ever injecting drugs (uOR: 4.70, 95% CI: 1.05-21.12), using drugs with a sexual
partner (uOR: 3.63, 95% CI: 1.18-11.15), and homelessness (uOR: 2.23, 95% CI:

1.13-4.40). Inconsistent condom use with casual partners was less likely among men
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who had previously been tested for HIV (uOR: 0.49, 95% CI: 0.25-0.94) or who were

able to always get condoms for free (uOR: 0.30, 95% CI: 0.12-0.72).

In the multivariate model adjusting for other significant variables,
inconsistent condom use was independently associated with using drugs with
sexual partners (adjusted odds ratio (aOR): 3.38,95% CI 1.04-10.96) and using
drugs before sex (aOR: 2.59, 95% CI: 1.14-5.91) (Table 3.4). Inconsistent condom
use with casual partners was less likely among men who always had access to free

condoms (aOR: 0.26, 95% CI 0.08-0.72).

DISCUSSION

In a study of migrants who use illicit substances or have problem drinking,
there was a high prevalence of concurrent risk factors for HIV, including
inconsistent condom use with casual partners, commercial sex work, and male sex

with men. The overall HIV prevalence was 1.5%.

We found that more educated women were less likely to use condoms on a
consistent basis with their casual partners, which is opposite of what we would have
predicted given past literature.37-3° However, we also found that women who had
worked as sex workers in the past 6 months were less educated and more likely to
use condoms on a regular basis. While the small sample size precluded us from
testing multivariate models, it is plausible that sex work explains the inverse
relationship between condom use and education. Past studies among Latinos have

found higher rates of condom usage among sex workers or as reported by clients of
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sex workers.28-30.40 This result is also in line with qualitative work among Mexican
female migrants, which found that the use of condoms was often stigmatized
because condoms were perceived as being used by “unclean” women.2? These
findings highlight the need for programs to increase the acceptability and use of
condoms among women not engaged in sex work. The engagement of women is
especially critical in this population considering that we found that 69% of women
with casual partners said that they made decisions about when a condom would be

used.

Men who reported that they use drugs with sexual partners or that they had
been high in the two hours prior to sex with a causal partner were significantly
more likely to inconsistently use condoms. Having sex with casual partners, coupled
with alcohol and drug use, has also been documented with indigenous migrant
workers in Mexico.33 While the focus of many HIV prevention activities may be with
persons who inject drugs, our finding lends further support to the importance of

non-injection drug use and HIV/STI risk.2541

In this alcohol and drug using population, 11% of men had ever injected an
illicit drug, but recent injection drug use was low. In the bivariate analyses for men,
a past history of injection was associated with inconsistent condom use with casual
partners. While not an independent predictor of inconsistent condom use in the
final model, nevertheless injection drug use poses a greater risk for the introduction

of blood-borne diseases into the population. Also of concern is the potential for
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overlap in the sexual networks between injection and non-injection persons who

use drugs.z5

Among men, inconsistent condom use with casual partners was negatively
associated with access to free condoms—in other words, those who reported always
having access to free condoms had a four-fold increase of consistently using
condoms. We found that the majority of men bought their condoms from a
pharmacy or store, rather than getting them from a free source. While cost was not
directly cited as a major barrier to condom use, freely and easily accessible condoms

for men may be a starting point for intervention.

Although it was not the main outcome of interest, the high rates of
inconsistent condom use with clients (74%) among men who reported sex work
was concerning. This was contrary to our hypothesis that condom use would be
higher during transactional sex than with casual partners. Also, while only 5% of
men reported identifying as gay or bisexual, 13% reported having sex with a man in
the past 6 months. This gap highlights the need to provide HIV prevention
messaging to men more broadly, rather than just targeting men who identify as
MSM. Also, given the stigmatization of homosexuality in Central America and

Mexico, it is likely these behaviors are underreported.

This study had four main limitations: cross-sectional study design, lack of a
comparison group, use of self-reported risk behaviors, and non-probabilistic

sampling. First, while the cross-sectional study design allowed us to interview
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migrants without the challenges of maintaining a highly mobile population in
follow-up, it did not allow for any prediction of inconsistent condom use. Secondly,
without a comparison group of either sending communities or the general
population in the Mexico/Guatemala border region, we were unable to determine
whether the prevalence of HIV and risk factors differ in non-migrants. Thirdly,
behaviors may have been underreported due to social desirability bias. To minimize
socially desirable responses, interviews were conducted in private settings with
trained interviewers. Finally, these data were not a representative sample of all
Central American migrants because we recruited individuals who were active
problem drinkers or illicit drug users. The non-probabilistic sampling strategy was
employed in order to gain greater access into this hard-to-reach and vulnerable
population. It is expected that HIV and risk behaviors in this sample are likely
elevated from that of the general migrant population. Therefore, our conclusions are

limited to recommendations among substance using migrants in this border region.

Conclusions

Among alcohol and substance using male and female recent migrants, we
found high rates of inconsistent condom use with casual partners and very little
condom use with spouses. Among male migrants, we found the potential for
substance use to both indirectly (i.e., riskier sex) and directly (i.e., injection) affect
transmission of HIV. While associations with inconsistent condom use with casual

partners differed by gender, both men and women reported having decision making
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power in using condoms. For both genders, we recommend broader public health

messaging on condom use that goes beyond targeting MARPs.
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Table 3.1 Sociodemographic, migration history and selected risk behaviors of
recent substance using recent migrants, by gender (N=388).

All Female* Male
(N=388) (n=85) (n=303)
n, % n, %
Test statistic
N (%) N (%) N (%) (p-value)t
Country of interview
Mexico 171 (44) 50 (59) 121 (40)
Guatemala 217 (56) 35 (41) 182 (60) 9.6 (<0.01)
Sociodemographics
Age [median, IQR] 31 [24-37] 32 [25-40] 31 [24-37] -1.88 (0.06)
Current financial situation bad to
extremely bad (ref: extremely good to
neutral) 203 (52) 45 (53) 158 (52) 0.02 (0.90)
Sexual orientation
Heterosexual/Straight 366 (95) 80 (95) 286 (95)
Homosexual/Gay/Lesbian 2(1) 0(0) 2(1)
Bisexual 17 (4) 4 (5) 13 (4) -
Less than secondary education (ref:
secondary or above) 227 (59) 51 (60) 176 (58) 0.10 (0.75)
Married/common law
(ref: Single, divorced, separated, widow) 274 (71) 63 (74) 211 (70) 0.58 (0.45)
Top sources of income
Salaried 133 (35) 28 (33) 105 (36) 0.13 (0.72)
Informal work 113 (30) 17 (20) 96 (32) 4.66 (0.03)
Agricultural work 36 (10) 3(4) 33 (11) 4.38 (0.04)
Sex work 33(9) 25(30) 8(3) | 60.41(<0.01)
Assistance (family/government) 22 (6) 10 (12) 12 (4) 7.39 (<0.01)
Country of birth
Mexico 23 (6) 7 (8) 16 (5) 1.04 (0.31)
Guatemala 191 (49) 36 (42) 155 (51) 2.06 (0.15)
Honduras 92 (24) 21 (25) 71 (23) 0.06 (0.81)
El Salvador 70 (18) 19 (22) 51 (17) 1.37 (0.24)
Nicaragua 11 (3) 2(2) 9(3) 0.09 (0.76)
Panama 1(<1) 0(0) 1(1) --
Member of indigenous group 38 (10) 4 (5) 34 (12) 3.10 (0.08)
Migration history
Recent international migrant (w/n 5
years) 260 (68) 51 (61) 209 (69) 1.79 (0.18)
Recent regional migrant (w/n 5 years) 213 (55) 45 (54) 168 (56) 0.05 (0.82)
Seasonal migrant country or state (w/n 1
year) 233 (62) 47 (58) 186 (63) 0.68 (0.41)
Current undocumented migrant 197 (51) 39 (46) 158 (52) 1.04 (0.31)
Ever been to the United States 115 (30) 5(6) 110 (36) | 29.62 (<0.01)
Sexual partners
Had spouse or steady partner, past 6
months 195 (52) 46 (57) 149 (51) 1.00 (0.32)
Inconsistent condom use spouse/stable
partner, past 6 months (ref: always/often
use condom) 174 (92) 41 (91) 133 (92) 0.07 (0.79)
Had a casual partner, past 6 months 216 (57) 41 (50) 175 (59) 2.09 (0.15)
Median number [IQR], causal 3 [1-5] 3 [1-5] 3 [1-5] 0.00 (1.00)
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Inconsistent condom use casual partner,
past 6 months (ref: always/often use

condom) 148 (69) 25 (63) 123 (70) 0.92 (0.34)

Ever bought sex, past 6 months 111 (29) 1(1) 110 (37) 39.6 (<0.01)
Median number [IQR], sex work

partners - - 2.5 [2-4] -

Ever sold sex, past 6 months 92 (24) 34 (41) 58 (19) 17.1 (<0.01)
Median number [IQR], clients 6 [2-24] 22.5 [7-58] 3 [1-7] -5.31 (<0.01)
Inconsistent condom use client, past 6

months (ref: always/often use condom) 52 (57) 10 (29) 42 (74) | 17.04 (<0.01)

MSM, past 6 months - - 40 (13) -

Ever tested for HIV 200 (52) 53 (62) 147 (49) 5.09 (0.02)

Substance use

Hard drug use, past 6 months 131 (34) 15 (18) 116 (38) 12.64 (<0.01)

Ever injection drug use 32 (11) 3(7) 29 (11) 0.60 (0.44)

STI testing results

HIV 6 (2) 2(2) 4 (1) 0.47 (0.49)

Syphilis (1 active) 8(2) 1(1) 7 (2) 0.43 (0.51)

*Only included biological females, not transgender women

T Test statistics and p-values are based on chi-square tests, non-parametric Wilcoxon rank sum tests or

Fisher’s Exact test
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Table 3.2 Variables associated with recent female migrants inconsistent
consistent condom use with casual partners in the past 6 months (n=40).

Consistent Inconsistent

condom use condom use

N=15 N=25

Test statistic
N (%) N (%) (p-value) t uOR [95% CI]
Sociodemographics

Age 29 [22-31] 3 [24-37] -1.43 (0.16) 1.08[0.98-1.19]
Youths (<25 years) 5(33) 8 (32) 0.01 (0.93) 0.94 [0.24-3.68]
Sexual orientation 0.61 (0.43) N/A

Heterosexual/Straight 15 (100) 24 (96)

Bisexual 0(0) 1(4)

Less than secondary education 13 (87) 9 (36) 9.72 (<0.01) 0.09 [0.02-0.47]**
(ref: secondary or above)

Married/common law (ref: Single, 12 (80) 20 (80) 0.00 (1.00) 1.00 [0.20-4.96]
divorced, separated, widow)

Current financial situation bad to 5(33) 15 (60) 2.67 (0.10) 3.00[0.79-11.45]
extremely bad (ref: extremely

good to neutral)

Member of indigenous group 0(0) 1(4) (1.00)a N/A
Ever homeless, past 6 months 4 (27) 6 (24) 0.04 (0.85) 0.87[0.20-3.77]
Ever arrested, less 6 months ago 2(13) 2(8) (0.62)a 0.57[0.07-4.50]
Migration history

Migrated to current city alone 3(20) 10 (42) 1.95 (0.16) 2.86 [0.64-12.84]
Currently lives in different 3(30) 3(25) (1.00)a 0.78[0.12-5.10]
country than civil partner

Living in interview city less than 6 9 (64) 13 (54) 0.37 (0.54) 0.66 [0.17-2.55]
months (ref: more than 6 months)

International migrant, past 5 11 (73) 17 (71) 0.03 (0.87) 0.88[0.21-3.74]
years

Regional migrant, past 5 years 10 (67) 11 (46) 1.61 (0.20) 0.4210.11-1.62]
Seasonal migrant, past year 11 (79) 12 (52) 2.58 (0.11) 0.30[0.07-1.35]
Current undocumented migrant 7 (47) 9 (36) 0.44 (0.51) 0.64 [0.18-2.36]
Ever been to the United States 2(13) 0(0) (0.13)* N/A
Deported from non-US country, 2(13) 7 (28) 1.16 (0.28) 2.53[0.45-14.20]
past 5 years

Substance use P

Audit C score >3 15 (100) 24 (100) -- N/A
Ever used illegal drugs (n=22) 11 (73) 11 (44) 3.26 (0.07) 0.29 [0.07-1.15]*

Start of drug use at the 6 (55) 3(30) (0.39)a 0.36 [0.06-2.16]
destination of travels
(ref: started before first
migration)

Years used drugs 9[2-12] 10 [4-17] -1.16 (0.27) 1.07 [0.95-1.20]
Used any illegal drug, past 6 7 (47) 9 (36) 0.44 (0.51) 0.64 [0.17-2.36]
months

Crack or cocaine (no inj) past 3(20) 6 (24) 0.09 (0.77) 1.26 [0.27-6.03]
6mo

Marijuana, past 6 months 6 (40) 7 (28) 0.62 (0.43) 0.58[0.15-2.26]
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Hard drugs (heroin, crack, 3(20) 6 (24) 0.09 (0.77) 1.26 [0.27-6.03]
cocaine, amphetamine,
methamphetamine) past 6mo
Ever injected drugs 1(9) 1(9) (1.00)a 1.00 [0.05-18.30]
Use drugs with sexual partner 3(38) 2(22) (0.62)2 0.48[0.06-3.99]
Drunk 2 hours prior to sex with 9 (60) 19 (76) 1.14 (0.29) 2.11[0.53-8.41]
casual partner, past 6 months
High 2 hours prior to sex with 3(20) 6 (25) 0.13 (0.72) 1.33[0.28-6.39]
casual partner, past 6 months
Access to care
Ever previously been tested for 10 (67) 14 (56) 0.44 (0.51) 0.64[0.17-2.41]
HIV
Needed to see a doctor but did not 6 (40) 4 (16) 2.88 (0.09) 0.29 [0.07-1.26]*
g0, past year
Always can get condoms for free 5(33) 2(8) (0.08)a 0.17 [0.03-1.05]*
(ref: never-often)
Median HIV knowledge (out of 17) 10 [9-12] 11 [9-13] -0.37 (0.72) 1.05[0.78-1.42]
Participant was carrying a 4 (27) 3(12) (0.39)a 0.38[0.07-1.98]
condom
Sexual partners and behaviors
Median number of male partners, 7 [2-25] 3 [2-8] -0.85(0.41) 1.00[0.99-1.01]
past 6 months [IQR]
Spouse or stable partner, past 6 10 (67) 12 (48) 1.32 (0.25) 0.46 [0.12-1.75]
months
Inconsistent condom use 8(89) 12 (100) (0.43) N/A
spouse/stable partner, past 6
months (ref: always/often use
condom)
Median number of casual sex 5[1-10] 2 [1-4] -1.48 (0.16) 0.93 [0.84-1.02]
partners, past 6 months [IQR]
Exchanged sex, past 6 months 11 (73) 10 (40) 4.18 (0.04) 0.24 [0.06-0.98]**
Inconsistent condom use client, 1(9) 4 (40) (0.15) 6.67 [0.60-74.51]
past 6 months (ref: always/often
use condom) (n=21)
Start of sex work at the 6 (60) 4 (40) 0.80 (0.37) 0.44 [0.07-2.66]
destination of travels (n=20)
(ref: started before first
migration)
Ever forced to have sex, past year 3(21) 2(8) (0.33)2 0.32[0.05-2.19]

IQR=interquartile range

N/A=statistic not available due to insufficient sample size

a Fischer’s exact

bNo women reported injecting drugs, smoking or snorting methamphetamines, using hallucinogens, or using

inhalants in the past 6 months

T P-values are based on chi-square tests, non-parametric Wilcoxon rank sum tests or Fisher’s Exact test

*p<0.1
#*p<0.05
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Table 3.3 Variables associated with recent male migrants inconsistent
consistent condom use with casual partners in the past 6 months (n=175).

Consistent
condom Inconsistent
use condom use
N=52 N=123
Test statistic
Sociodemographics N (%) N (%) (p-value) 1 uOR [95% CI]
Age [IQR] 27 [21-32] 29 [23-37] -1.60 (0.11) 1.02 [0.99-1.06]
Youths (<25 years) 20 (39) 39 (32) 0.75 (0.39) 0.74 [0.38-1.46]
Sexual orientation
Heterosexual/Straight 3(6) 6 (5) 0.54 (0.46)
Homosexual/Gay/Lesbian 1(2) 0 (0) (0.30)a
Bisexual 48 (92) 117 (95) 0.06 (0.81) --
Less than secondary education (ref: 22 (42) 76 (62) 5.63 (0.02) 2.21[1.14-4.26]**
secondary or above)
Married/common law (ref: Single, 37 (71) 93 (76) 0.38 (0.54) 1.26 [0.61-2.60]
divorced, separated, widow)
Current financial situation bad to 21 (40) 65 (53) 2.27 (0.13) 1.65[0.86-3.19]
extremely bad (ref: extremely good
to neutral)
Member of indigenous group 4(8) 15 (12) 0.69 (0.41) 1.63[0.51-5.17]
Ever homeless, past 6 months 17 (33) 64 (52) 5.50 (0.02) 2.23 [1.13-4.40]**
Ever arrested, less 6 months ago 9(17) 20 (16) 0.03 (0.87) 0.93 [0.39-2.20]
Migration History
Migrated to current city alone 33 (65) 75 (62) 0.16 (0.69) 0.87 [0.44-1.72]
Currently lives in different country 15 (56) 27 (44) 0.96 (0.33) 0.64 [0.25-1.58]
than civil partner
Living in interview city less than 6 25 (57) 77 (67) 1.42 (0.23) 1.54[0.76-3.14]
months
(ref: more than 6 months)
International migrant, past 5 years 43 (83) 87 (71) 2.73(0.10) 0.51[0.22-1.15]*
Regional migrant, past 5 years 27 (52) 73 (59) 0.82 (0.36) 1.35[0.70-2.60]
Seasonal migrant, past year 29 (59) 81 (67) 0.92 (0.34) 1.40[0.71-2.77]
Current undocumented migrant 30 (58) 68 (55) 0.09 (0.77) 0.91[0.47-1.75]
Ever been to the United States 16 (31) 39 (32) 0.02 (0.90) 1.05[0.52-2.11]
Deported from US, past 5 years 9 (18) 26 (21) 0.27 (0.60) 1.25[0.54-2.90]
Deported from non-US country, 21 (41) 47 (38) 0.13 (0.71) 0.88 [0.45-1.72]
past 5 years
Substance use (ever or past 6m)
Audit C score >4 47 (90) 121 (98) (0.03)a 6.44 [1.21-34.33]*
Ever used illegal drugs (n=157) 49 (94) 108 (88) 1.64 (0.20) 0.44[0.12-1.59]
Start of drug use at the destination 18 (40) 27 (30) 1.45 (0.23) 0.63 [0.30-1.34]
of travels (ref: started before first
migration)
Years used drugs 9 [6-17] 11[7-19] -1.06 (0.29) 1.01[0.97-1.05]
Used any illegal drug, past 6 35(67) 90 (73) 0.62 (0.43) 1.33[0.66-2.68]
months
Crack or cocaine (no inj), past 6 20 (39) 63 (51) 2.39(0.12) 1.68[0.87-3.25]
months
Smoked or snort meth, past 6 2(4) 8(7) 0.48 (0.49) 1.74 [0.36-8.48]
months
Hallucinogens, past 6 months 3(6) 6 (5) 0.06 (0.81) 0.84 [0.20-3.48]
Inhalants, past 6 months 2(4) 12 (10) 1.73 (0.19) 2.70[0.58-12.53]
Marijuana, past 6 months 31 (60) 75 (61) 0.03 (0.87) 1.06 [0.55-2.05]
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Hard drugs (heroin, crack, cocaine, 20 (39) 62 (50) 2.09 (0.15) 1.63 [0.84-3.15]
methamphetamine, injection), past
6 months
Ever injected drugs 2(4) 18 (17) 4.8 (0.03) 4.70 [1.05-
21.12]**
Injected drugs, past 6 months 0(0) 2(11) (1.00)a N/A
(n=20)
Use drugs with sexual partner 4(11) 29 (30) 5.55(0.02) 3.63[1.18-
11.15]**
Drunk 2 hours prior to sex with 30 (58) 87 (71) 2.80 (0.09) 1.77 [0.90-3.48]*
casual partner, past 6 months
High 2 hours prior to sex with 19 (37) 65 (53) 3.89 (0.05) 1.95 [1.00-3.79]*
casual partner, past 6 months
Access to care
Ever previously been tested for HIV 30 (58) 49 (40) 4.71 (0.03) 0.49 [0.25-0.94]**
Needed to see a doctor but did not 10 (19) 29 (24) 0.40 (0.53) 1.30[0.58-2.90]
go, past year
Always can get condoms for free 13 (26) 11 (9) 7.77 (<0.01) | 0.30[0.12-0.72]***
(ref: never-often)
Median HIV knowledge (out of 17) 11 [9-13] 10 [8-13] -0.87 (0.38) 0.95[0.87-1.04]
Participant was carrying a condom 7 (14) 12 (10) 0.52 (0.47) 0.70[0.26-1.88]
Sexual Partners
Median number of partners, past 6
months [IQR]
Women 3[1-6] 3.5[2-6] -1.23 (0.22) 1.00 [0.98-1.03]
Men 0 [0-1] 1[0-3] -1.56 (0.12) 0.99 [0.95-1.03]
Trans 0 [0-2] 1[0-2] -0.84 (0.40) 1.3 [0.75-2.22]
Had sex with a man, past 6 months 6(12) 25 (20) 1.94 (0.16) 1.96 [0.75-5.10]
Spouse or stable partner, past 6 27 (52) 61 (50) 0.03 (0.85)
months 0.94 [0.49-1.80]
Inconsistent condom use 24 (89) 57 (98) (0.09)a
spouse/stable partner, past 6
months
(ref: always/often use condom) 7.13[0.71-71.99]*
Median number of casual sex 2 [1-3] 3[1-6] -1.69 (0.09) 1.11[1.0-1.23]*
partners, past 6 months [IQR]
Bought sex within past 6 months 21 (40) 59 (48) 0.85 (0.36) 1.36 [0.71-2.63]
Had sex with a male sex worker, 1(2) 1(1) (0.51) 0.42 [0.03-6.81]
6mo
Had sex with a female sex worker, 20 (39) 59 (48) 1.33 (0.25) 1.48 [0.76-2.86]
6mo
Exchanged sex, past 6 months 11 (21) 33 (27) 0.63 (0.43) 1.37[0.63-2.97]
Inconsistent condom use client, 3(30) 28 (85) 11.48 (<0.01) 13.07 [2.50-
past 6 months 68.29]***
(ref: always/often use condom)
Start of sex work at the 7 (58) 23 (55) 0.05 (0.83) 0.87 [0.24-3.17]
destination of travels
(ref: started before first migration)
Ever forced to have sex, past year 2(4) 2(2) (0.58) 0.41[0.06-3.02]

IQR=interquartile range
a Fischer’s exact

T P-values are based on chi-square tests, non-parametric Wilcoxon rank sum tests or Fisher’s Exact test

*p<0.1
*¥p<0.05
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#¥p<0.01
Table 3.4 Multivariate logistic regression of variables associated with male
migrant’s inconsistent condom use with casual partners in the past 6 months.

aOR* [95% CI], p-value
Always have access to free condoms 0.26 [0.08-0.72], 0.01
Use drugs with sexual partners 3.38[1.04-10.96], 0.04
Use drugs before sex 2.59[1.14-5.91], 0.02

*Variables are adjusted for the others in the model
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Chapter 4. Chagas Disease Among Migrants at the Mexico/Guatemala Border

ABSTRACT
Background: Caused by the protozoan parasite Trypanosoma cruzi (T. cruzi),

Chagas disease results in the largest burden in terms of disability-adjusted-life-
years of any parasitic disease in the Americas. Monitoring Chagas disease among
migrants is critical to controlling its spread and to serving the needs of the migrant
community. Objectives: To determine the prevalence and correlates of Chagas
disease in regional and international migrant populations at the Mexico/Guatemala
border. Methods: Data were collected as part of a larger study of HIV and migration.
Participants were a convenience sample of recent regional and international
migrants who used an illicit substance or had recent problem drinking. T. cruzi
infection was classified as testing positive on two different ELISAs. Interviewer
administered surveys captured sociodemographics, migration history, Chagas

disease knowledge, and access to care. Results: We enrolled 390 participants and

the prevalence of Chagas disease was 2.6%. Only 19% of participants reported
having ever heard of the disease and less than 1% had been previously tested. T.
cruzi positive participants were more likely to have been born in a rural area or
town than a city (90% vs. 59%, p=0.05) and have lived in a house with a makeshift
roof (40% vs. 8%, p<0.01), walls (50% vs. 12%, p<0.01), or floor (60% vs. 21%,
p<0.01). Conclusions: This is the first study to look at the prevalence of Chagas

disease among migrants in Central America and Mexico. We found both current

80
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poverty and past history of living in a rural area to be associated with increased

prevalence of disease. Knowledge of the disease was low among all migrants.

BACKGROUND

Caused by the protozoan parasite Trypanosoma cruzi (T. cruzi), Chagas
disease results in the largest burden in terms of disability-adjusted-life-years of any
parasitic disease in the Americas.2 An estimated 6 to 7 million people are currently
infected with T. cruzi and 13% of the population of Latin America is at risk for
vector-borne transmission.3 Chagas disease is classified as a re-emerging infection
because human migration has led to the recent urbanization and globalization of the

disease.*7

Chagas disease is primarily a vector-borne illness spread via the feces of
infected blood-feeding triatomine bugs, usually through the bite wound. Vector
species are found throughout Latin America and in some parts of the southern
United States. Despite the considerable control of the vector through spraying
campaigns, such as the Central American Chagas Disease Vector Control Initiative,
the disease is still endemic in many parts of Latin America. While the vector can be
controlled through spraying in domestic settings, the disease and the vector persist
in animals, making it near impossible to eradicate. The disease can also be
transmitted person-to-person: from mother to child, through blood donation, and

less commonly, through tissue donation.8-10
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Chagas disease has two main stages: an acute phase that lasts 6-8 weeks and
a lifelong chronic phase. Among chronically infected individuals, 20-30% will go on
to develop cardiac, gastrointestinal, or both cardiac and gastrointestinal damage
(known as the determinate form of disease).10-12 While current treatments are
efficacious during the acute phase, challenges with drug side effects, and economic
and logistical impediments to obtaining the drugs mean most people with the
disease remain untreated.101314 An estimated 10,000 people die from Chagas each
year and the morbidity and mortality associated with Chagas disease results in a

US$7.2 billion annual global economic burden.212

It is unknown whether migrants in Latin America are at heightened risk of
Chagas disease. Traditionally, Chagas is considered a disease of rural poverty and
low socioeconomic status - situations that are often the underlying push factors for
migration.15 In these rural areas, substandard housing conditions promote contact
with vectors and are often used as a marker for determining risk. While regional
variations exist, mud floors, tile roof and adobe walls are all associated with

increased risk of either presence of the vector or infection.16-19

Additionally, groups such as seasonal migrant farmworkers may have higher
contact with vectors through their occupation.2? For example, a 2009 qualitative
study by Bayer et al. in Peru suggested that the act of agricultural migrants
circulating between temporary shelters in endemic regions and peri-urban

communities puts them at risk for infection.2? They also suggested that the
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introduction of the rural practices of domestic animal husbandry into peri-urban
areas with poor housing conditions may have facilitated the spread of the vector.20
Because Chagas disease is also transmitted in animals, having animals or livestock in
or near the home is associated with increased risk of disease.1821.22 However the
hypothesis that migrants are at greater risk of disease has not been quantitatively

tested.

Finally, because of stigma or discrimination against migrants, diminished
access to health services may preclude diagnosis and treatment of Chagas disease.20
In particular, undocumented migrants may be unwilling or unable to access health
services. We recently conducted a systematic review that found current disease
estimates among migrants to be poor, in part because of an overall lack of

screening.23

Alarge number of migrants pass through the border region between Mexico
and Guatemala each day. Migrants in the region are from Central America and are
either in transit to the United States or traveling for seasonal work in the
southeastern Soconusco agricultural region of Mexico.2# Recent years have seen
increases in both migrants from Central America headed to the United States and

migrants deported out of the US and Mexico back to Central America.25-27

Chagas disease is endemic in Mexico, however current prevalence estimates
are considered imprecise because official case reporting is not required.28 A recent

report by the World Health Organization found Mexico had the second highest
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number of new cases due to vector transmission.3 Prevalence estimates range from
about 1% countrywide to as high as 13% in parts of the Mexican state of Chiapas at
the Mexico-Guatemala border.2930 Guatemala, El Salvador and Honduras account for
85% of new Central American cases of Chagas disease.3 In addition to higher disease
burden, Guatemala, El Salvador and Honduras also have the greatest out-migration
in Central America.3! Given the confluence of increasing migration and the potential
for a higher burden of disease among migrants, monitoring Chagas disease in this
region is critical to controlling its spread and to serving the needs of the migrant

community.

Human migration represents both a risk for the re-emergence of new Chagas
disease infections and for the expansion of the geographical distribution of chronic
Chagas cases. Therefore, the aims of this project were to: 1) determine the
seroprevalence of Chagas disease in regional and international migrant populations
at the Mexico/Guatemala border; 2) assess correlates of infection including

migration history, sociodemographic, and socioeconomic variables.

METHODS

Study population and recruitment

Participants were recruited as part of an NIH-funded cross-sectional study
(Cruzando Fronteras) exploring substance use and HIV risk in migrants. From April
to August 2015, 392 migrants were enrolled from sites along the Mexico/Guatemala

border (175 in Mexico and 217 in Guatemala). Recruitment sites were along major



85

migration routes in and near the cities of Ciudad Hidalgo and Tapachula in Mexico

and Quetzaltenango and Tecin Uman in Guatemala.

Participants were recruited using a combination of modified time-location
sampling of migrant “venues” (e.g., migrant shelters) and peer referrals. To be
included in this study, participants must have been: i) at least 18 years of age; ii)
able to speak Spanish; iii) willing and able to provide informed consent; iv) be
willing to undergo testing for Chagas disease; v) have used an illicit substance or
have problem drinking in the past 2 months (criteria for the parent study, Cruzando
Fronteras); and vi) meet the definition of a recent regional, international, or

seasonal migrant.

Recent migrants included individuals with at least one of the following
characteristics: i) Moved states or countries within the past 5 years; ii) Traveled to
another country or state for work for at least 3 months of the year or had a trip that
lasted at least 1 month at a time ; iii) Been deported within the past 5 years. All
study activities were approved by The Human Research Protections Program of the
University of California San Diego, San Diego State University, the Comisién de
Bioética del Estado de Chiapas, Mexico and the Comité de Etica of the Universidad

del Valle in Guatemala.

Data collection and laboratory methods

Chagas disease testing
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In Guatemala, serum samples were tested at a laboratory in Quetzaltenango
using a commercially available ELISA (CHAGAS Rec, InVitro). In Mexico, serum
samples were tested using a locally developed ELISA at the Centro Regional de
Investigacion en Salud Publica (CRISP). All positive samples from Guatemala were
given a second ELISA at CRISP. All positive samples from Mexico were sent to the

National Autonomous University of Mexico for their second ELISA test.

Per WHO guidelines for epidemiologic studies, T. cruzi infection may be
considered for any sample that tests positive on two different ELISAs.1! Therefore
we defined “positive” results as two positive ELISA results and “indeterminate”

results for those who tested positive on only one ELISA.

Screener

In addition to inclusion criteria questions, recruiters asked individuals
willing to be screened for the study the following questions about Chagas disease: if
they had ever heard of the disease, if they had ever been tested, or if they ever had
Chagas disease. Interviewers also asked individuals the type of place they lived in

most as a child (ranch, village, town or city).

Quantitative survey

As part of Cruzando Fronteras project, eligible participants underwent a
quantitative survey administered by local outreach workers trained in interviewing.

Interviews were conducted in Spanish and administered using computer-assisted
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personal interviewing (CAPI) technology. Sociodemographic measures from the
survey included in this analysis were age, gender, education level, civil status, rating
of current financial situation, and indigenous ethnicity. We also specifically looked
at whether the participant’s main source of income came from agricultural work in
the last year, as this occupation was hypothesized to be associated with increased

Chagas disease risk.

Migration variables examined included country and department of birth,
migration type (international, regional, seasonal), whether or not they had
migration documents, and whether they had ever been forced to move because of

violence.

Participants were asked questions about the house they lived the longest in
as a child and their most common housing situation in the past 6 months. Measures
on housing included whether there were animals in or near the house; and if they
saw triatomines in the house. Interviewers showed a photograph of the triatomines
and provided multiple local slang terms for the insect (e.g., chinche). Participants
were also asked to report all construction materials that applied for the roof, walls,
and floor of their childhood home and current living situation. Types of materials
were grouped based on prior research and hypotheses about materials that may
facilitate or hinder vector infestation.16-1% [ndividuals were also asked if they were

ever homeless in the past 6 months.
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Chagas disease-specific questions included: lifetime history of diagnosis or
treatment of Chagas disease; history of blood transfusion; and whether they had a
family member diagnosed with Chagas disease. Knowledge was assessed by asking
if they had ever heard of the disease and if it was possible to have Chagas disease

and not know it.

We created a measure of Chagas disease transmission knowledge based on
the following question: please tell me all the ways one can be infected with Chagas
disease. Correct answer choices included: triatomine, blood transfusion, mother to
child, and organ transplant. Incorrect answer choices included: mosquito, skin
contact, and sexual contact. Correctly identified choices received a score of 1 and

incorrect or “don’t know” responses received a 0, for a total possible score of 7.

Statistical analysis

Descriptive statistics on demographics, migration history, childhood and
recent housing characteristics, Chagas disease knowledge, and medical history were
run for the total sample and by those who did and did not test positive for Chagas
disease. Frequencies were calculated for dichotomous variables; age was non-
normal and continuous and therefore median and interquartile range (IQR) was
calculated. Pearson’s chi-square tests and Wilcoxon Rank Sum test were run to
compare variables with the outcome (Chagas disease). Using screener data, we also

tested for differences between migrants and non-migrants and between substance
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using migrants and non-substance using migrants. All analyses were run using SPSS

software (SPSS Inc., Chicago, Illinois).

RESULTS

We tested 390 recent migrants for Chagas disease. Of these participants, 10
(2.6%) were positive for T. cruzi and 23 (5.9%) were indeterminate. The majority of
migrants were born in Guatemala (49%), followed by Honduras (24%), El Salvador
(18%), Mexico (6%), Nicaragua (3%), and Panama (<1%) (Table 4.1). The median
age of the sample was 31 and the majority were men (77%). Knowledge of Chagas
disease was low, with only 19% of participants reporting having ever heard of it.
Among those that had heard of Chagas disease, most (82%) knew it could be
asymptomatic. The median score on the transmission knowledge questions was 5
(out of 7); 56% correctly identified triatomines as spreading the disease but only
12% knew about mother to child transmission. Only 2 (<1%) persons had been
previously tested for Chagas disease. There were no significant differences
(alpha=0.05) in demographic characteristics, migration history, Chagas disease
knowledge, or medical history between those testing positive for T. cruzi and those

testing negative (Table 4.1).

T. cruzi positive participants were more likely to have been born in a ranch,
farm, village, or town than in a city (90% vs. 59%, p=0.05). There were no
statistically significant differences in housing characteristics at place of birth

between the groups. In the past 6 months, T. cruzi positive participants were more
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likely to have lived in a house with a makeshift roof (40% vs. 8%, p<0.01), walls
(50% vs. 12%, p<0.01), or floor (60% vs. 21%, p<0.01). “Makeshift” materials

included sleeping outdoors, or with nylon, plastic or cardboard materials.

The age, department and country of origin, and the number of years lived in
place of birth for all participants positive for T. cruzi are in Table 4.3. We also
created a map highlighting the departments of birth and the proportion of the

population living in poverty in El Salvador, Honduras, and Guatemala (Figure 4.1).

A total of 668 individuals were screened for potential participation in the
study. Of these, 413 (75%) used drugs or were problem drinkers, and 554 (83%)
had ever migrated internationally or regionally. Migrants who used substances did
not significantly differ from non-users in terms of age (p=0.50), Chagas disease
knowledge (p=0.67), prior Chagas disease testing (p=1.00), diagnosis of Chagas

disease (p=1.00), or growing up in a rural area (p=0.09).

Migrants (either international or regional) who were screened were more
likely than non-migrants to be from a city (42% vs. 19%, p<0.01) and to have heard

of Chagas disease (23% vs. 13%, p=0.03).

DISCUSSION

The prevalence of Chagas disease among a sample of migrants at the
Mexico/Guatemala border was 2.6%. Of concern, almost no (<1%) participants
reported having ever been tested for Chagas disease previously and knowledge of

the disease was low. Early detection of Chagas disease is critical for both the patient
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and the larger community. Treatment for Chagas disease is considered more
efficacious when administered earlier in the disease progression.1? Further,
asymptomatic infection remains a threat to public health because of the potential

for mother to child and blood transmission.

We found differences in current housing materials between those with and
without T. cruzi infection. Notably, those with T. cruzi infection lived in homes with
extremely poor construction materials in the past 6 months (living outdoors or in
tents) in a greater proportion than those without infection. We originally sought to
assess housing materials because past studies have shown associations between
certain materials and greater triatomine infestation.16-19 While we found that
recently living in housing with makeshift materials was associated with Chagas
disease, this may be a proxy for disadvantaged socioeconomic status rather than an
indicator of recent infection. However, because we are unable to determine when or
how a person became infected with Chagas disease, we cannot formally test that
hypothesis. Either outcome points to the fact that Chagas is a disease of poverty, and
that poverty may persist even after moving out of rural areas. Thus any screening
campaigns in rural and urban areas should target persons living in substandard

housing for testing.

While current housing materials differed between those with and without T.
cruzi infection, we did not find a similar relationship with the construction materials

of their childhood home. Past studies have found mixed associations of particular
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housing materials based on both the region and the species of the vector.16-19
Because our sample of migrants came from multiple countries and regions, it may
have masked any ability to detect significant effects. Additionally, the longer period
of recall for participants may have resulted in inaccurate reporting of housing
materials during childhood. However, any recall bias would likely be equal among
those with and without Chagas disease, as no participants knew of their disease

status at the time of the interview.

Similar to other studies, we found more T. cruzi positive individuals were
born in rural areas than in cities compared to participants negative for T. cruzi.32-34
While there is growing evidence that domiciliated vectors have spread to urban and
peri-urban areas, the majority of current infections still arise from infection in rural
regions.3>-37 Qur map of the departments (states/provinces) participants were born
in shows a wide diversity of geographical locations and levels of poverty. This points
to the utility of screening programs that cast a wider net in addition to targeting of
highly endemic areas. Recent economic evaluations of the cost of Chagas disease
have found that not screening for chronic cases is the most costly to healthcare
systems.383% However, the benefits of screening are diminished if improvements in

diagnostic testing and availability of efficacious treatment are not made in tandem.

Knowledge of Chagas disease in our sample was low, with only 19% of
participants reporting having ever heard of the disease. Among those who had

heard of the disease, 44% did not recognize triatomines as transmitting the disease.



93

However, counter to our hypothesis that migrants may be less likely to receive
public health messages, based on screener data we found that migrants were more
likely to have heard about Chagas disease than non-migrants. This could be because
of more extensive educational campaigns in rural areas of Central America.
Nevertheless, the relatively low levels of knowledge point to an increased need for

educational campaigns among all individuals staying in this border region.

The median age of individuals testing positive for T. cruzi was 30 (IQR: 23-
38). The potential progression from asymptomatic (indeterminate) to the
symptomatic determinate form usually occurs 10-30 years after the initial infection.
Given that the spraying campaigns for Chagas disease were in the 1990’s, it is
expected the cohort of individuals infected prior to the campaigns are still coming
into the age of reactivation.l0 However this study did not assess symptoms of
participants and, thus, we are unable to classify participants as having

indeterminate or determinate infection.

Limitations

The data presented here are from a non-random sample of substance using
migrants, and therefore may not be generalizable to all migrants in the region.
However, using data from screening visits, we found no difference between
substance users and non-substance users in terms of Chagas disease knowledge,

prior Chagas disease testing, or living in a rural area. Also, as most people become
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infected with T. cruzi as a child, we would not expect different prevalence estimates

of disease between the two groups.12

No screening gold standard test exists for Chagas disease, however we
believe the use of two different ELISAs strengthens our findings. Data were cross
sectional and we could not determine when a particular individual was infected
with Chagas disease. However, we believe the findings still provide a useful

snapshot of prevalence in this southern Mexico/Guatemala border region.

Conclusions

With migration rapidly changing the distribution of Chagas disease, more
work needs to be done to identify those who are chronically infected. Spain, the
United States, and other non-endemic countries are increasingly recognizing the
importance of screening for Chagas disease within migrant communities.40-42
Determining the most at-risk individuals and creating targeted screening and
surveillance programs are necessary for: getting patients indicated for treatment
into care, tracking the geographical spread of disease, and preventing non-vector

disease transmission mechanisms.
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Table 4.1 Characteristics of migrants with and without Chagas disease
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(N=390)
T. cruzi T. cruzi
Total Negative Positive
(n=390) (n=357) (n=10)
Variable N(%)t N(%) N(%) | P-value$
Country of interview
Guatemala 215 (55) 185 (52) 8 (80) 0.08
Mexico 175 (45) 172 (48) 2 (20)
Demographics and behaviors
Median age (IQR) 31 (24-37) 31 (24-38) 30 (23-38) 0.84
Biological sex 0.87
Female 89 (23) 79 (22) 2 (20)
Male 301 (77) 278 (78) 8 (80)
Less than secondary education (ref: 228 (59) 201 (56) 8 (80) 0.14
secondary or above)
Married/common law 277 (71) 255 (72) 7 (70) 0.91
(ref: Single, divorced, separated, widow)
Current financial situation bad to extremely 204 (52) 187 (52) 7 (70) 0.27
bad (ref: extremely good to neutral)
Member of indigenous group 38 (10) 34 (10) 1(10) 0.98
Agricultural worker, past year 36 (9) 29 (8) 2 (20) 0.19
Since birth, rural area for more than 6mo? 235 (60) 210 (59) 7 (70) 0.48
Ever used illicit drugs (besides marijuana) 298 (76) 272 (76) 10 (100) 0.08
Ever injected illicit drugs 32 (8) 30 (11) 1(10) 0.92
Migration
Country of Birth
Mexico 23 (6) 23 (6) 0(0) 0.41
Guatemala 192 (49) 172 (48) 4(4) 0.61
Honduras 92 (24) 85 (24) 7 (30) 0.65
El Salvador 71(18) 65 (18) 3(30) 0.34
Nicaragua 11 (3) 11 (3) 0(0) 0.57
Panama 1(<1) 1(<1) 0(0) -
International migrant, past 5 years 262 (67) 238 (67) 8 (80) 0.40
Regional migrant, past 5 years 214 (55) 193 (55) 7 (70) 0.33
Seasonal migrant, past year 235 (60) 208 (60) 8 (80) 0.21
Current undocumented migrant 199 (51) 186 (52) 5(50) 0.90
Forced to move because of violence 166 (43) 151 (42) 6 (60) 0.26
Knowledge
Have you ever heard of CD? 75 (19) 68 (19) 4 (40) 0.10
Transmission knowledge score (out of 7) 3 (2-4) 3(2-4) 3(0.5-5) 0.98
(IQR) (n=75)
[s it possible to have CD and not know it? 53 (82) 49 (82) 2 (67) 0.52
(n=75)
Medical
Have you ever been tested for CD? 2 (0.5) 1(0.3) 0(0) 0.87
Have you ever been told by a provider you 0(0) 0(0) 0(0) -
have CD?
Has anyone in your family been told by a 3(D) 3(1) 0(0) 0.80
provider they have CD?
Have you ever received a blood 54 (14) 53 (15) 0(0) 0.19
transfusion?

123 had indeterminate results

§ P-values are based on chi-square tests, non-parametric Wilcoxon rank sum tests or Fisher’s Exact test
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Table 4.2 Characteristics of housing and housing materials of recent migrants

by Chagas disease status

T. cruzi T. cruzi
Total Negative Positive
(n=390) (n=357) (n=10)
N(%)* N(%) N(%) P-value$
Childhood home
Type of place of birth (ranch/farm/village/town vs. 233 (60) 209 (59) 9 (90) 0.05
city)
Seen triatomine in house? 191 (49) 174 (49) 4 (40) 0.56
Animals in/near home? 331 (85) 302 (85) 8 (80) 0.69
Roof (select all)
Thatched (straw, palm) 32 (8) 30 (8) 0(0) 0.34
Wood 7(2) 7(2) 0 (0) 0.66
Cement 40 (10) 38 (11) 0(0) 0.28
Metal (tin, iron, steel) 238 (61) 218 (61) 7 (70) 0.57
Tile (clay, shingles) 80 (21) 70 (20) 3 (30) 0.42
Makeshift (none, nylon, plastic, cardboard) 1(<1) 1(<1) 0(0) 0.87
Walls
Natural (bamboo, adobe, dirt, palm) 128 (33) 117 (33) 3(30) 0.85
Wood 70 (18) 60 (17) 4 (40) 0.06
Makeshift (none, nylon, plastic) 8(2) 8(2) 0(0) 0.63
Cinderblock 144 (37) 132 (37) 3(30) 0.65
Metal (aluminum) 8(2) 7 (20) 0(0) 0.66
Durable (cement, brick, drywall, rock) 72 (19) 70 (20) 1(10) 0.45
Floor
Wood 5(1) 51 0(0) 0.71
Durable (cement, brick, granite, rock) 171 (44) 158 (44) 3 (30) 0.37
Metal (iron) 0(0) 0(0) 0(0) -
Tile 68 (17) 63 (18) 1(10) 0.53
Makeshift (dirt, outdoors, cardboard) 161 (41) 143 (40) 7 (70) 0.06
Recent housing, past 6 months
Seen triatomine in places slept/stayed? 82 (21) 75 (21) 3 (30) 0.50
Animals in/near places slept/stayed? 237 (61) 211 (59) 8 (80) 0.18
Ever homeless, past 6 months 150 (39) 135 (38) 4 (40) 0.89
Roof
Thatched (straw, palm) 29 (7) 23 (7) 2 (20) 0.10
Wood 30(8) 27 (8) 1(10) 0.78
Cement 142 (36) 136 (38) 3(30) 0.59
Metal (tin, iron, steel) 257 (66) 230 (65) 9 (90) 0.10
Tile (clay, shingles) 34 (9) 29 (8) 1(10) 0.84
Makeshift (none, nylon, plastic, cardboard) 35(9) 29 (8) 4 (40) <0.01
Walls 52 (15) 1(10) 0.68
Natural (bamboo, adobe, dirt, palm) 59 (15)
Wood 41(11) 35(10) 2 (20) 0.30
Makeshift (none, nylon, plastic) 53 (14) 41 (12) 5 (50) <0.01
Cinderblock 249 (64) 222 (63) 9 (90) 0.08
Metal (aluminum) 4 (1) 4 (1) 0 (0) 0.74
Durable (cement, brick, drywall, rock) 136 (35) 127 (36) 2 (20) 0.30
Floor
Wood 12 (3) 9(3) 0(0) 0.61
Durable (cement, brick, granite, rock) 277 (71) 251 (71) 8 (80) 0.52
Metal (iron) 2 (<1) 2 (1) 0 (0) 0.81
Tile 120 (31) 111 (31) 2 (20) 0.45
Makeshift (dirt, outdoors, cardboard) 86 (22) 73 (21) 6 (60) <0.01

t23 had indeterminate results

§ P-values are based on chi-square tests, non-parametric Wilcoxon rank sum tests or Fisher’s Exact test
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Table 4.3 Details of participants with positive serology for T. cruzi

Years lived
Country of place of
Participant | Age birth Department of birth | birth Type
1 25 Guatemala Santa Rosa 8 Town
2 35 Guatemala Huehuetenango 2 Ranch/farm
3 46 Guatemala Retalhuleu 30 Town
4 52 Guatemala San Marcos 19 Town
5 21 Honduras El Paraiso 8 Ranch/farm
6 31 Honduras Santa Barbara 29 Town
7 34 Honduras Olancho 16 Town
8 19 El Salvador La Libertad 14 City
9 24 El Salvador Morazan 11 Village
10 29 El Salvador Santa Ana 14 Village
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Figure 4.1 Maps of poverty levels and departments of origin for T. cruzi
positive participants
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Chapter 5. Discussion

SUMMARY OF RESULTS

Using the risk environment framework, we identified individual and social,

and physical structural factors associated with HIV risk and Chagas disease.

HIV and substance use risk

We found that FSWs and migrants who used substances were at heightened
risk for HIV via their substance use and sexual risk behaviors. The key social and
physical structural factors associated with those behaviors were neighborhood,

housing, and access to condoms.

In Chapter 2, we determined that over a third of our sample of FSWs living in
Tijuana smoked methamphetamine. This finding is concerning given the body of
literature linking smoking methamphetamine to sexual risk behaviors generally,
and to HIV specifically. We found that the residential neighborhood environment
was the strongest predictor of smoking methamphetamine daily. Women who live in
the Zona Roja (red light district) may be exposed to greater social disorder,
availability of substance use, and violence, which may in turn influence substance
use. Homelessness was also related to smoking methamphetamine, but only among

women who also had the financial means to purchase the drug.

In Chapter 3 we found the prevalence of HIV in a sample of substance using
recent migrants at the Mexico/Guatemala border was 2.4% among women and

1.3% among men. In this cohort, we found the most frequently used drugs were
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marijuana, non-injection cocaine or crack, and inhalants. While 11% reported ever

injecting a drug, few people were active users.

Over half of the migrants had casual partners with whom condoms were
inconsistently used. Among men with casual partners, substance use during the
sexual encounter and having partners that also use drugs were both strongly
associated with inconsistently using condoms. However, access to free condoms
increased men'’s odds of using condoms with partners. Our findings highlight that
while HIV prevalence was not as high as in samples of most at risk populations

(MARPs), the potential for disease transmission through sexual risk was great.

Chagas disease

The key structural factors associated with Chagas disease were impoverished
housing and being born in a rural area. In Chapter 4, we determined the prevalence
of Chagas disease was 2.6%. We found that currently living in a poor physical
housing environment was more often found with individuals positive for T. cruzi.
Knowledge of Chagas disease among migrants was low, but may have been higher
than that of non-migrating populations in non-endemic areas. Individuals living in
rural areas and migrants living in poverty in urban areas may be populations with
the greatest need for testing and treatment.

Migration
With this dissertation we were able to describe Chagas disease and HIV

disease risks among migrant populations. However, we had also conceptualized that
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the migration process itself is a type of distal structural factor that asserts its
influence on behavior via more proximal determinants (e.g., access to care, stigma).
While we had hypothesized that migration would have an effect on structural

factors and individual behaviors, we did not clearly see that borne out in the studies.

In Chapter 2, we did not find an association between migration or
deportation and smoking methamphetamine. It should be noted that similar to
other studies, deportation was low among our sample and we may have been
underpowered to see effects. We suggest that a purposeful sample of deported
women would be necessary in order to truly understand the relationship between
deportation and substance use risk. It may be that we did not see any effect because
we could not classify women as having migrated voluntarily or not. Past studies
have suggested that women who migrated to Tijuana voluntarily may be protected

from sexual and substance use risk, at least for a period of time.1

In Chapter 3, we did not find associations between migration history and
negative health outcomes. This could be that regardless of the type of migration
(e.g., international, regional), all migrants are at a similar level of risk. In fact, we did
see that within the migrant population, there was a high prevalence of risk
behaviors, including both men and women selling sex in the past six months and
men using drugs prior to sex. However, without a comparison group of non-
migrants, we were unable to draw any conclusions regarding whether these

behaviors were increased due to migration.
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Finally, in Chapter 4 we had hypothesized that there may be a relationship
between seasonal agricultural work or more vulnerable migrants (e.g.,
undocumented, forced migration) and Chagas disease. The small sample of
agricultural workers may have precluded us from seeing any effects. Also given the
high levels of poverty in this Central America and Mexico region, migration may not

exert a detectable change in proximal disease outcomes.

STRENGTHS & LIMITATIONS
Generalizability

All three Chapters used data from studies that used time location sampling to
capture high-risk individuals. Time-location sampling is considered a valid method
of recruiting hard to reach and marginalized populations in research.23 The Mapa de
Salud project (Chapter 2) had recruitment caps on the number of women recruited
from each sex work venue and had target recruitment goals for different areas of the
city (i.e, inside versus outside the red light district). These efforts resulted in one of
the most diverse samples of FSWs in Tijuana to date. The Cruzando Fronteras study
(Chapters 2 and 3) used similar time-location sampling methods, plus peer referrals.
Because of the use of non-random recruitment, we caution the generalizability of

our results to other populations.

Self-report

Behaviors and demographics were collected through self-reported measures.
Because of concerns with low computer literacy levels among the populations, the

surveys were administered by an interviewer. All interviewers were trained in the
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ethical conduct of research and most had prior experience working with
marginalized populations (e.g., persons living with HIV). Prior to and during the
studies, local staff were very engaged with the communities, building rapport and
trust, thus increasing the likelihood of obtaining honest accounts of behaviors.
Despite these precautions, there is always the potential for social desirability bias,

which would decrease the reporting of sensitive behaviors.

Additionally, participants were asked to recall past behaviors and
experiences, which may have led to inaccurate responses. While there is the
potential for recall bias, studies of substance users have suggested that the ability to

recall sexual and drug use behaviors over 6 months is good.*5

A strength was that the studies directly tested for diseases (HIV, syphilis,
Chagas disease) rather than relying on self-reported measures. Because these
infections can be asymptomatic and because screening is low, the use of self-
reported symptoms would have likely resulted in a large underestimation of the

burden of disease.

Measurement

When possible, we used standardized measures for the quantitative survey
(e.g., AUDIT-C, CES-D). Other measures were drawn from past studies of HIV and
substance use in Mexico. Spanish translations of all measures were done by native

speakers. Prior to recruitment, surveys were reviewed by Mexican and Guatemalan
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field teams. Informal pilot testing of measures with FSWs or migrants were

conducted by local staff and poor measures were revised.

RECOMMENDATIONS
FSW

We recommend further examination of the specific pathways linking the
residential neighborhood and homelessness to frequent methamphetamine use. The
home environment is a key intermediary space that links broader processes (e.g.,
poverty) to the immediate physical and social environment of individuals.® Multi-
level models of specific neighborhood characteristics would be one way to look at
the relative effects of neighborhood (e.g., social disorder) versus individual
behaviors. Qualitative interviews may be warranted to study the context of how
women are interacting with place and to better understand factors influencing

substance use among FSWs.

Our findings pointed to the important dynamic between the home
environment and more severe methamphetamine use. While venues remain an
important intervention point for FSWs, especially in terms of HIV risk, we believe
that more work is needed to understand how the home environments of FSWs
influence their substance use. In light of our findings, we suggest that the
development of safe and affordable supportive housing located outside of the Zona
Roja as a potential rehabilitation option for FSWs who want to reduce their
methamphetamine use. The potential public health benefits resulting from safe and

supportive housing for FSWs extend beyond methamphetamine addiction.”-?
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Migrants

At the Mexico/Guatemala border, we suggest public health programs need to
engage migrant women and find ways to increase acceptability of condoms outside
of sex worker populations. Rather than creating targeted messaging to any
particular migrant subgroups (e.g., international migrants), we found that any
migrants who use substances would benefit from increased access and acceptability
of condom use with casual partners. We suggest that studies of MARPs (FSWs, MSM,
IDUs) in the region capture migration history as part of their study in order to better

track diseases and behaviors among mobile populations.

Greater outreach to men who engage in sex work is critical, considering that
we found very low use of condoms in this population. Messaging on condom use
may be more acceptable if marketed broadly rather than to just to MSM. That
recommendation is in light of both the low social acceptability of homosexuality in
Mexico and Central America and our finding that men who identified as

heterosexual were also having sex with men.

Our analysis into inconsistent condom use among women was limited
because of the small sample. Future work should enroll a sample of migrant women

in order to better understand their risk and behaviors.

At the Mexico/Guatemala border, we also found an increased need for
Chagas disease awareness and education campaigns among individuals living in the

region. Organizations looking to screen for individuals at heightened risk for Chagas
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disease should consider both rural and urban areas with high poverty, as well as
testing migrants generally. We believe a larger community sample of migrants in the

region is needed in order to more accurately characterize the burden of disease.

CONCLUSIONS

The risk environment framework was a useful way to generate hypothesized
relationships between structural factors and individual risk behaviors. We identified
housing, poverty, and access to care as some of the key factors influencing infectious
disease risk. Overall, this dissertation highlights multiple areas of structural
vulnerability in order to suggest potential intervention points and shed greater light

on the spaces in which our participants live.
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