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ABSTRACT

Background
Human Immunodeficiency Virus (HIV) and Acquired Immunodeficiency
Syndrome (AIDS) is an urgent public health issue in Mexico. Mexico has witnessed a
122% increase in reported prevalence of HIV since 2001 (Holtz et al., 2014). Country
estimates suggest there are between 140,000-230,000 individuals living with HIV in
Mexico (CENSIDA, 2014). While approximately 50% of individuals living with HIV in
Mexico are unaware that they are living with the virus (CENSIDA, 2014).
Despite a federal universal HIV program implemented in 2011, HIV in Mexico has
not reached chronic infectious disease classification as seen in other regions of the
globe (Deeks, 2013). The mortality rate among individuals with HIV/AIDS in Mexico is
4.2 per 100,000 (CENSIDA, 2014). There is a paucity of findings regarding social and
epidemiological data focused on populations outside traditional at HIV risk populations
in Mexico (Martin-Onraët et al., 2016).
Analyzing aggregate country level data for Mexico provides necessary insights to
better understanding previously unconsidered social factors that are driving sexual and
reproductive health trends which by extension inform HIV health patterns.
Methods
Secondary data analyses were performed on Mexico’s Encuesta Nacional de
Salud y Nutrición 2012 (ENSANUT). Mexico’s ENSANUT is a probabilistic aggregate
national dataset with a multistage stratified cluster sampling design (Janssen et al.,
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2013). ENSANUT is Mexico’s equivalent to the National Health and Nutrition
Examination Survey (NHANES) conducted by the Centers for Disease Control and
Prevention (CDC) in the United States.
Data is collected via self-report interviews conducted at the participant’s home. A
structured questionnaire was administered to individuals 20 years of age and older (≥
20) where sexual and reproductive data was collected from participants. The ENSANUT
adult study sub-sample (n=46,227) is comprised of 42.75% men and 57.25% women.
A general linear model (GLM), principal component analysis (PCA), chi-squares
(χ²), and logistic regressions were applied to the study adult subsample to disentangle
social factors associated with sexually transmitted infections (STIs) in the population.
Quantitative analyses were conducted on SAS 9.4.
Findings
Men were more likely to have a STI diagnosis (OR=3.60; 95% CI 3.00, 4.32,
p=<0.001). Previous HIV testing was found to be protective for STI diagnosis across
both genders (OR=0.82, 95% CI 0.72, 0.94, p=<0.001). Co-infections of HIV/gonorrhea
and HIV/syphilis (n=20) were the highest in the study population.
The latent variable model indicates mental health and access to health care
resources are critical for positive sexual and reproductive health outcomes in Mexico.
Mental health was found to be non-protective for STI risk among the study population
(OR=1.59, 95% CI 1.41, 1.81, p=<0.0001).
Policy recommendations
1. Increased access and utilization of HIV resources and mental health services
would benefit the study population. Further qualitative research is needed to better
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understand the barriers to health care access and utilization in these two domains; 2.
Increase in preventative programs and health initiatives that encourage established
strategies for positive sexual and reproductive health outcomes. These strategies
include: universal human papillomavirus (HPV) vaccines, wide availability of PreExposure Prophylaxis (PrEP), and routine HIV/STI screenings; 3. Alternative data
collection strategies for ENSANUT which are culturally appropriate for sexual and
reproductive health constructs.
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CHAPTER ONE
BACKGROUND AND SIGNIFICANCE

Background
Human Immunodeficiency Virus (HIV) and Acquired Immunodeficiency
Syndrome (AIDS) are urgent public health issues in Mexico. Country estimates suggest
there are between 140,000-230,000 individuals living with HIV in Mexico (CENSIDA,
2014). Approximately 50% of individuals living with HIV in Mexico are unaware of their
disease status (CENSIDA, 2014). HIV in Mexico has reached a chronic infectious
disease classification as seen in other regions of the globe (Deeks, 2013) despite a
federal program that provides screening and free universal treatment for HIV. The
mortality rate among individuals with HIV/AIDS in Mexico is currently at a rate of 4.2 per
100,000 (CENSIDA, 2014).
Mexico has witnessed a 122% increase in reported prevalence of HIV since 2001
(Holtz et al., 2014). New cases of HIV in Mexico continues to steadily increase.
Heterosexual transmission of HIV is on the rise in Mexico (Martin-Ornaët et al., 2016).
Findings have suggested an emerging sub-epidemic of HIV is taking place at the United
States/Mexico border (Strathdee and Magis-Rodriguez, 2008; Strathdee and MagisRodriguez, 2012). States located along Mexico’s Southern border are among the
nation’s highest HIV incidence rates in the country (CENSIDA, 2014). The cumulative
incidence rate for the Southern border states are: 1. Campeche 271.7 per 100,000; 2.
Quinta Roo 271.0 per 100,000; 3. Tabasco 247.4 per 100,000; and 4. Chiapas 200 per
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100,000 (CENSIDA, 2014). Previous studies have asserted that the U.S./Mexico border
may serve as a contextual risk factor for HIV (Zhang et al., 2017). Similar contextual
factors may be influencing the HIV rates in Mexico’s Southern border states. A lack of
research regarding this geographic region complicates our understandings of the
processes that contribute to the HIV disease burden in Mexico’s Southern border region
(Martin-Onraët et al., 2016). Mexico’s HIV trends demonstrate a dire need for more
research to identify culturally relevant strategies for effective and comprehensive HIV
prevention and intervention.
The current body of scientific literature on HIV in Mexico has focused on
populations traditional high risk populations as being disproportionately vulnerable for
HIV acquisition and transmission. Globally, mobile populations, including migrant sex
workers, remain disproportionately burdened by HIV incidence and prevalence (Ojeda
et al., 2012). In Mexico and Central America, migrant subgroups most often engage in
circular migratory pathways which expands the scope of HIV transmission vulnerability
to include sedentary populations (Rangel et al., 2006). Sedentary populations
embedded within a social network of migrant populations, who do not engage in
traditional HIV risk behaviors, remain a highly understudied population.
The importance of prioritizing studies which focus on populations associated with
traditional mechanisms for acute HIV risk is unquestionable. However, the current
research approach needs to be extended to consider to the complexities of Latino
populations. HIV vulnerability for Latinos must encompass the complex social networks
that include individuals that fall outside the scope of traditional risk groups, especially for
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Latino populations residing in Latin America. It is imperative that there is a move away
from a research paradigm that evaluates HIV vulnerability as socially isolated.
Larger social networks and communities are inextricably linked to traditional high
risk populations in ways which make it necessary to consider these individuals to better
understand HIV vulnerability among Latinos (Piot et al., 2015). A scarcity of findings
exist that consider social and epidemiological data focused on populations beyond
traditional at risk populations of HIV in Mexico (Martin-Onraët et al., 2016). Analyzing
aggregate country level data for Mexico provides the necessary insights towards a
better understanding of previously understudied social causes that are driving sexual
and reproductive health trends in Mexico.
Previous findings have indicated sexually transmitted infections (STIs) in Mexico
have high prevalence and incidence rates (Marin-Navarrete et al., 2017). Similar to the
body of literature on HIV in Mexico, studies on sexually transmitted infections for Mexico
are composed fragmented analyses which evaluate populations with high vulnerability
in isolation. Published quantitative studies on STIs in Mexico have focused on the
following populations: sex workers (Bazzi et al., 2015), individuals who engage in
substance use (Conners et al., 2017; Marin-Navarrete et al., 2017), and men who have
sex with men (MSM) (Dennis et al., 2015).
Publications available which focus on STI trends among men in Mexico are
unified by an underpinning of sex work. These studies have considered STIs among
men and sex work in the following capacities: as clients (Patterson et al., 2009;
Goldenberg et al., 2010; Goldenberg et al., 2011), as a worker in the sex work industry
(Infante et al., 2009; Galárraga et al., 2014), as a male sex worker who engages in
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injection drug use (Strathdee et al., 2008; Deis et al., 2008), and as individuals who can
be categorized as someone who uses injection drugs and/or engages in sex work
(Wagner et al., 2013). The consideration of STIs specific to these sex work affiliated
populations is impactful towards an understanding of risk environments, drivers of
behaviors, and structural vulnerabilities. Concentrating on sex work affiliated male
populations generates a limited understanding of STI patterns among men as an
aggregate in Mexico.
The body of existing scientific literature imposes a narrative which denies the
social reality where men in Mexico have a more multi-faceted lived experience.
Currently sex work is positioned as the central theme of HIV vulnerability in this
population. The failure to consider pertinent social drivers associated with STI patterns
across Mexico’s general population signals the urgent need for a new approach for
investigating sexual health in Mexico. Through the application of novel methodologies
for investigating sexual and reproductive health, this study works to extend the
prevailing research paradigm for health indicators in Mexico.
Structural factors of HIV prevention and intervention in Mexico
Empirical evidence demonstrates the efficacy of HIV prevention programs in both
reducing HIV incidence and influencing change in sexual behaviors (UNAIDS, 2011;
Padian et al., 2010). Despite the positive health impacts of HIV prevention programs,
low and middle-income countries (LMICs) have not allocated resources in ways which
maximize the effectiveness of these programs (Amico et al., 2012).
Mexico is categorized as a middle-income country per the World Bank 2017
rankings (World Bank, n.d.). A consequence of being a middle-income country is the
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low resources available which heavily constrains health systems infrastructure and by
extension limits the available health care services and provisions (Mills, 2014).
Difficulties of implementing prevention programs at the necessary scale and intensity
have been identified as a primary challenge for HIV prevention in LMICs (Aral et al.,
2012). Fundamentally HIV prevention interventions have been deemed to be difficult for
country contexts that are navigating heavily constrained resources. Among these
challenges is the limited resources available for the creation and implementation of
effective, culturally relevant, context appropriate, and sustainable prevention education
programs.
HIV prevention education and intervention specific to female sex workers (FSW)
is complicated by additional layers of vulnerability from stigma and/or navigating a risk
environment (Shannon et al., 201; Rhodes et al., 2012). The syndemic consequences of
this intersection of structural vulnerability and FSW status are demonstrated by the
disproportionate burden of HIV incidence and prevalence among FSW globally (WHO,
2012; Singer and Clair, 2013). HIV trends along the U.S./Mexico border are shaped
heavily by the sex trade rendering HIV prevention intervention to be of critical
importance in this geographic location (Goldenberg et al., 2012).
Syndemics theory literature (Singer et al., 2017) also points to understudied
psychosocial barriers navigated by Latino populations such as fatalism, social stigma,
social exclusion. These psychosocial factors have each been posited as serving as
impediments for the uptake of HIV screenings among Latinos. (Solorio et al., 2013;
Hoffman et al., 2016). These psychosocial challenges has been posited as playing a
key role in the HIV reaching a chronic infectious disease classification among Latinos.
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Surveillance of HIV in Mexico has proved to be onerous. A range of factors have
for emerged as deterrents for HIV screening in Mexico. The lack of widespread HIV
screening complicates the compilation of robust epidemiological data on HIV
vulnerability in Mexico. Accurate epidemiological surveillance is critical for
understanding the demographic, social, and economic characteristics informing HIV
trends. The identification of these social and epidemiological patterns allows for the
identification of effective strategies and solutions to curtail the HIV sub-epidemics
occurring in the Northern and Southern border regions.
Theoretical framework
Structural violence as defined for this project are the obstacles that hinder an
individual from being able to obtain the necessary provisions to fulfill their fundamental
human needs (Farmer, 2006; Gamlin, 2013). Specifically, the focus of this study is on
the social, cultural, and institutional practices that deny an individual the ability to
experience optimal health. Fundamental human needs here are defined by Maslow’s
Hierarchy of Needs which conceptualizes fundamental human need to be more than the
need for food, shelter, and water (Maslow et al., 1987). Maslow (1987) points to human
need includes drives to feel safe and to be loved. Structural factors are conceptualized
by this study as entities created in the public sphere such as: public policies, economic
factors, education, and socio-cultural practices. Structural factors thereby have a
transactional relationship with structural violence as it shapes both the ability to access
goods and services to fulfill an individual’s human needs.
Acknowledging the systemic level at which structural violence operates allows for
a biopolitical consideration of health pattern outcomes. Biopolitics posits that there is an
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interplay of structural forces, such as gender expectations or public policies, and
aggregate level disease outcome patterns (Carpenter and Casper, 2009). We can distill
this to mean structural forces practically manifest as the socio-ecological forces that
influences individual level health seeking behaviors. A derivative of the socio-ecological
model specific to HIV vulnerability is the environments of risk and their corresponding
structural vulnerabilities shaped by these contexts (Rhodes et al., 2012). Biopolitics
asserts health disparities are firmly rooted in socially constructed processes. Biopolitics
scholarship argues that structural violence is a human rights violation in that structural
barriers to access are socially constructed and are not naturally occurring (Ho, 2007).
Syndemics theory moves biopolitics and structural violence towards a population
based model to consider social and health problems (Singer et al., 2017). Syndemics
theory instructs us to consider how the intersectionality of identities and their link to
structural vulnerabilities increases the gravity of the afflictions, prognosis, and mortality
rate experienced by populations. When considering social risk of HIV, syndemics theory
underscores the need to move away from considering health behaviors in isolation and
at the individual level (Ostrach and Singer, 2012). Syndemics theory challenges health
sciences research to consider the structural forces and the ways which they constrain
agency. The constraints imposed upon an individual’s agency by structural forces
influences health behaviors and health outcomes in structurally violent by influencing
health outcomes. Empirical evidence has demonstrated the parallel of structural
violence and disease cluster patterns indicating the need to integrate social
considerations within our lines of health science inquiry (Singer et al., 2017).
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Significance
This innovative study and the associated findings is a significant contribution to
the existing body of scientific literature on HIV in Mexico. This study is the first to
examine the aggregate national level data provided by Mexico’s Encuesta Nacional de
Salud y Nutrición 2012 (ENSANUT) to consider issues of sexual and reproductive
health across the population. This study speaks to the current gap in the scientific
literature regarding HIV vulnerability across Mexico’s general population.
Goals and objectives
The overarching goal of this study is to provide a robust synopsis of HIV trends
and social factors of risk across Mexico’s aggregate population. This dissertation
focuses on the social and structural drivers of HIV vulnerability across Mexico through
the analysis of national aggregate level data. The specific aims of this dissertation are:
1. Explore limited resources as a mechanism for HIV risk in low and middle income
countries (LMICs);
2. Estimate HIV and sexually transmitted infection (STI) co-infection burden for
Mexico;
3. Consider patterns of missing values for STI measures as a narrative of structural
violence and structural vulnerability in Mexico;
4. Create a latent variable model to explore social and structural drivers of HIV risk
and vulnerability;
5. Assess if the factors created in the latent variable model demonstrates a
protective or non-protective factor for STI diagnoses via regression;
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6. Provide evidence based policy recommendations derived from the findings of this
study.
Chapter Two presents a scoping review to examine the scientific literature on
HIV prevention in Mexico to explicate the goal of Aim One. The scoping review provides
a review of the literature allowing for the assessment the link between limited resources
and HIV prevention, risk, and vulnerability. Aims Two through Five corresponds to a
unique quantitative analysis conducted by the author. Aims Two through Five of the
corresponding articles contained in Appendices A-C. The author under the advisement
of the doctoral committee wrote the three affiliated manuscripts found in Appendices AC that were developed from the findings of proposed quantitative analyses. Aim Six is
addressed in Chapter Four of this dissertation.
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CHAPTER TWO
METHODS
This chapter provides the overview of the study methodology. Secondary
analyses were performed on Mexico’s ENSANUT 2012 data. Three manuscripts were
developed from the five study aims (Appendices A-C). All quantitative analyses
conducted for this study were performed using SAS 9.4.
Encuesta Nacional de Salud y Nutrición 2012
Mexico’s Encuesta Nacional de Salud y Nutrición 2012 (ENSANUT) is a
probabilistic aggregate national dataset with a multistage stratified cluster sampling
design (Janssen et al., 2013). ENSANUT is Mexico’s equivalent to the National Health
and Nutrition Examination Survey (NHANES) in the United States. Data is collected via
self-report interviews conducted at the participant’s home.
ENSANUT Adult Survey Instrument
A structured questionnaire was administered to individuals 20 years of age and
older (≥ 20). The ENSANUT adult study sub-sample (n=46,227) is comprised of 42.75%
men and 57.25% women. The adult survey instrument has 20 sections with a total of
265 measures. The adult survey instrument includes a diverse range of health outcome
measures including chronic disease, accidents, physiological conditions, and cognitive
assessments. The adult survey instrument contains a total of 32 measures on the
constructs of sexual and reproductive health. Women participants were asked an
additional two questions on human papillomavirus (HPV) in the preventative screening
section.
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Study population
The five sexual health variables utilized for this study is participant self-report of
their history of previous diagnosis or treatment in the last 12 months for the following
health outcomes: genital warts, gonorrhea, syphilis, HIV, or a non-specific STI. The
HPV measure was excluded from the study analyses as the measure had a
missingness of 88.95% among the participants that were assessed. Women were the
only participants that were asked about their history of HPV screening and diagnosis.
A high number of missing values were found for the sexual and reproductive
health measures. Each of the sexual health measures were found to have the same
number of missing values across the five variables (n=15,888) utilized for this study.
The missing value analysis (MVA) was conducted to determine the pattern of
missingness for the ENSANUT dataset. The MVA and its respective findings are
discussed at length in Chapter Four.
As this is a novel line of inquiry for both the ENSANUT dataset and for
investigating sexual health indicators across Mexico’s general population no imputation
was performed. Listwise deletion was employed for the study. Listwise deletion allows
the findings from the analyses to highlight the narrative generated from the data
collected in an unaltered fashion minimizing bias on measures that have been
previously unexplored (Allison, 2000). Imputation could pose a challenge in that the
degree of missingness found in the study variables could result in substitution produced
inflation (Parent, 2013) or introduction of unnecessary bias as a result of imputing data
(Allison, 2000). Following listwise deletion the sample size of 30,389 (n=30,389) was
used for all of the proposed study aims.
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ENSANUT measures capturing socioeconomic characteristics were collected in a
separate questionnaire. The data from the socioeconomic questionnaire was merged
with the adult survey data to allow for a comprehensive evaluation of associative
relationships between sexual/reproductive health issues across socioeconomic
characteristics. Gender and marital status variables collected in the socioeconomic
questionnaire were included in the study analyses to provide demographic
characteristics for health trends contained in the study population.
Statistical Analysis Plan
The initial analysis applied to the data was a general linear model (GLM) as the
missing value analysis. Following the GLM, chi-squares (χ²) were conducted to
determine the country level prevalences of HIV and STI co-infections. Next, a latent
variable model was created with a multivariate principal component analysis (PCA) as a
method for developing an index of social risk for HIV specific to Mexico. The final
quantitative element of this study was multivariate logistic regressions to triangulate the
accuracy of the cluster variables created in the PCA.
A Kaiser-Meyer-Olkin (KMO) test was performed on the dataset (n= 30,389) to
assess if the sampling adequacy for each of the variables of interest. The KMO value
(0.50) indicated an acceptable sampling value (Kaiser and Rice, 1974; Hutcheson and
Sofroniou, 1999). Bartlett’s Test of Sphericity was performed following the KMO.
Bartlett’s Test of Sphericity was highly significant (p=<0.0001) indicating that proceeding
with a factor analysis was appropriate.
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Ethics Review
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CHAPTER THREE
LITERATURE SCOPING REVIEW
Introduction
To gain an understanding of the current state of HIV prevention in Mexico a
scoping review was conducted to generate a comprehensive representation of
published studies and their respective findings on this topic. The sparsity of studies
considering HIV prevention and interventions in populations that are not traditionally
high risk was prohibitive in conducting a scoping review focused on Mexico’s general
population.
As the overarching goal of the study is to identify the praxis of syndemics theory
and HIV patterns, the author opted to focus the scoping review on studies where female
sex workers (FSW) were the population of interest. FSWs were chosen as their social
positionality places them at higher syndemic risk for HIV (Shannon et al., 2015; Rhodes
et al., 2012). The syndemic consequences of this intersection of structural vulnerability
and FSW status are demonstrated by the disproportionate burden of HIV incidence and
prevalence among FSW globally (WHO, 2012; Singer and Clair, 2003).
Methods
A systematic search of the electronic databases PubMed, Scientific Electronic
Library Online (SciELO), and Virtual Health Library (VHL) Regional Portal was
conducted to identify the body of relevant peer reviewed literature to be included in this
study. The search term strategy for these electronic databases was: “Central America,”
“Belize,” “Honduras,” “Nicaragua,” “El Salvador,” “Costa Rica,” “Guatemala,” “Panama,”
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and “Mexico.” “HIV infections,” “VIH/SIDA,” “VIH infección,” “prevención,” and
“educación,”. The searches were conducted with relevant search term strategies in both
English and Spanish. The study including literature that had been published prior to
June 30, 2016. Across the three electronic databases utilized to conduct the systematic
review a total of 1,228 (N=1,228) articles were identified for study screening.
The following inclusion criteria were applied to the articles identified as relevant
for the study: 1. The article must be a peer reviewed publication; 2. The study
population must in located in Mexico, Belize, Guatemala, Honduras, Nicaragua, El
Salvador, Costa Rica, or Panama; 3. The HIV prevention programs must have an
emphasis on female sex worker (FSW) population. This included interventions that
targeted clients of FSW as well as transgender sex worker populations. 4. The study
must be primarily interested in outcomes related to a HIV prevention program; 5.
Published after 2011. Publication date parameters were set by the authors to examine
HIV prevention occurring in tandem with Mexico’s federal HIV program. Any article that
had been included in the electronic database search but did not meet all of the inclusion
criteria of the study were deemed ineligible for study. Articles categorized as ineligible
were reviewed by two article screeners and a decision of ineligibility was determined by
consensus. Following a consensus decision, the articles were excluded from further
screening.
The scoping review used the procedures for systematic reviews as delineated by
the Cochrane Handbook of Systematic (Higgins and Green, 2011). Two authors served
as article screeners. The articles were screened independently for initial determinations
regarding study eligibility. The article screeners met to discuss their respective results of
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the independent article screening. The screening authors discussed disagreements
regarding the independent determinations to either include or exclude an article for
study eligibility. Disagreements regarding article categorization were resolved through a
discussion of the two authors. In instances when a consensus could not be reached by
the initial screeners a senior author would make the final determination.

N=11
28

Number of
initial articles

n=9
Number of
inclusion articles

n=11
16

Number of
excluded articles

n=26
2

Exclusion 1: Not
HIV prevention

n=79
1

Exclusion 2: Not
written after
2011

n=54
Exclusion 3:
Geographic
location

n=12
Exclusion 4:
Not peer
reviewed

Figure 1: Process of article categorization for study exclusion and inclusion
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Findings
A total of 9 (n=9) articles were deemed eligible for study inclusion (Figure 1). Full
citations of articles determined to be eligible for inclusion in this scoping review is
located in Appendix D.
The geographic distributions of these prevention programs were
disproportionate. Six of the articles of the total study sample included an HIV prevention
program that was operating in the city of Tijuana, Baja California, Mexico (Figure 2).
Ciudad Juarez, Chihuahua, Mexico had the second highest number of HIV prevention
interventions with three interventions. Patterson et al. discussed an HIV prevention
program intervention that occurred across 12 cities in Mexico, however, an exact
geographic locations of the intervention was not provided (Patterson et al., 2012).
Tinajeros et al. also discussed an HIV prevention program intervention in Honduras
across three non-specific cities (Tinajeros et al., 2012).
The majority of the included studies were behavioral interventions that used a
qualitative methodological framework for HIV prevention. Two of the studies addressed
individuals proximal to FSW for their intervention (Pitpitan et al., 2014; Palinkas et al.,
2014). Pitpitan et al. (2014) conducted a behavioral intervention of FSW patrons.
Palinkas et al. (2014) addressed the non-commercial intimate partners of FSWs.
Within HIV prevention programs that focus on FSWs, two subpopulations were
identified in the eligible articles included in this review. The first subcategory is FSW
who also engage in injection drug use were the population of interest for two of the
studies included in this review (Strathdee et al., 2013; Vera et al., 2012). Transgender
FSW was the second subpopulations that were addressed by HIV prevention program
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studies by studies contained in the review articles (Rhodes et al., 2014).

Figure 2: Cartographic representation of geographic distribution of HIV prevention
programs in Mexico and Central America
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Discussion
The geographic distribution of these HIV prevention programs demonstrates a
significant disparity in HIV prevention programs for FSW across Mexico and Central
America (Figure 2). The majority of the HIV prevention interventions for FSW occur in
Tijuana, Mexico situated along the U.S./Mexico border. Tijuana is shaped by a high
degree of mobility which increases the vulnerability to HIV transmission for the FSW
population (Pitpitan, 2014; Strathdee et al., 2012). The social and structural forces that
collectively create acute vulnerability across FSW populations in Tijuana, Mexico is not
isolated to this specific location. Similar environment of risk contributes to the
vulnerabilities experienced by FSW populations in other geographic contexts along
borders shared by LMICs across Mexico and Central America as these regions are
experiencing a HIV sub-epidemic (Rhodes et al., 2012; Strathdee et al., 2012).
The geographic disparity of HIV prevention programs is particularly striking in
Central American countries. The Central American countries of Belize, Nicaragua, El
Salvador, Costa Rica, and Panama did not have any HIV prevention programs
interventions for FSW populations. Little is known about the situation faced by FSWs in
these Central American countries that were not the subject of any of the articles
included in this review.
The syndemic drivers informing HIV risk are most pronounced among
transgender FSW populations (Operario et al., 1999). Syndemic theory considers the
presence of social inequality as a distal consequence of structural violence which
informs health patterns (Singer and Clair, 2003). These health patterns are particularly
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prominent across vulnerable populations. High HIV prevalence data globally concretely
demonstrates that transgender FSW are particularly vulnerable to the syndemic realities
of HIV (Poteat et al., 1999). There was one HIV prevention program which addressed
transgender FSW included in this review which was located in Guatemala (Rhodes et
al., 2014).
Limitations
The major limitation of this scoping review would be the exclusion of any nonpeer reviewed scientific literature. This could result in the limiting of other sources of
literature that could contain a greater number of HIV prevention programs concerning
FSW populations. Future studies should consider the inclusion of sources of grey
literature or other non-peer reviewed sources of literature to generate a broader
understanding of HIV prevention programs among FSW populations in Mexico and
Central America.
Conclusion
The absence of HIV prevention programs in Mexico and Central America has
been postulated as resulting from the LMIC status of these countries (Amico et al.,
2012). The limited resources for health infrastructure complicates an LMICs’ ability to
sustain multi-strategy comprehensive HIV prevention to tackle co-occurring HIV
transmission behaviors (Padian et al., 2010). The findings of this study concretely
demonstrate the lack of HIV prevention programs for FSW across Mexico and Central
America. Our findings demonstrate that across this geographical region only one
program in Central America specifically focused on transgender FSW populations. The
practical consequence of the constraints imposed by LMIC limited resources in Mexico
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and Central America translates as an emerging HIV risk factor driven by a lack of
comprehensive HIV prevention interventions in the region.
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CHAPTER FOUR
CONCLUSIONS AND POLICY RECOMMENDATIONS
Overall Findings
This novel investigation illuminated various social factors of HIV vulnerability at
the aggregate country level for Mexico that had not been previously considered. The
newly generated empirical evidence regarding social factors of HIV vulnerability across
Mexico’s general population provides new directions for the development of effective
interventions to curtail the current HIV disease trends for Mexico.
The general linear model (GLM) conducted by the study uncovered a pattern of
missingness in the ENSANUT 2012 data that did not occur completely at random.
Married women were the category with the highest rate of missing values in Mexico’s
ENSANUT 2012 data. The lack of comprehensive information on the reproductive and
sexual health realities faced by married women in Mexico creates a distinct limitation on
the intervention policies and programs that can be developed for married women.
Additionally, the pattern of missing data detected by the GLM signals the possible
presence of gender based structural violence that is an impediment to married women’s
health status in Mexico. This analysis points to the need for future research and the
consideration of new strategies for the collection of sexual health self-report data for
women in Mexico.
The social characteristics of sexually transmitted infections were assessed via
multivariate logistic regression and chi-square analyses (χ2). These analyses found coinfections of HIV/gonorrhea and HIV/syphilis (n=20) were the highest in the study
population. The logistical regression also indicated men were more likely to have a STI
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diagnosis (OR=3.60; 95% CI 3.00, 4.32, p=<0.001). Previous HIV testing was found to
be protective for STI diagnosis across both genders (OR=0.82, 95% CI 0.72, 0.94,
p=<0.001).
The multivariate latent variable model identified mental health and access to
health care resources as cluster variables. Logistic regression was used to triangulate
the findings from the latent variable model to assess if the cluster variables
demonstrated either a protective or non-protective function for sexual and reproductive
health across the study population. Mental health indicators were found to be nonprotective for STI risk among the study population (OR=1.59, 95% CI 1.41, 1.81,
p=<0.0001). Access to HIV health care resources was found to be protective for sexual
and reproductive health.
Evidence based policy recommendations
Evidence based practice and policy has demonstrated a high level of
effectiveness for changing targeted health outcomes (Kitson et al., 1998; Damschroder
et al., 2009). Previous studies indicate that evidence based intervention for HIV have
been highly effective (Schackman, 1999). These studies have focused on various
elements of HIV prevention such as: mother to child HIV transmission (Buchanan et al.,
2014), male circumcision in Africa (Gray et al., 2007), and syringe needle distribution
among injection drug using populations (Wodak and Cooney, 2006; Kaufman et al.,
2014).
Translational studies in low and middle income country contexts are extremely
limited (Ebrahim et al., 2013). Translational studies in LMICs provide the opportunity to
develop evidence based policies and practices that are culturally relevant and context
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specific. There is an urgent need for HIV translational studies to be conducted in LMICs
(Narayan et al., 2014). This study seeks to provide generalizable findings regarding
social process related to HIV vulnerability specific to Mexico. The study findings have
been discussed in length in the previous chapters. This chapter will provide policy
recommendations and future directions.
Policy recommendations: ENSANUT
The first set of policy recommendations will be directed to the agency of the
Mexican government which is charged with overseeing the data collection for
ENSANUT.
ENSANUT would benefit substantially from providing culturally relevant methods
for women to provide information regarding their reproductive and sexual health
information. Offering alternative options for disclosure of this information that does not
include self-report while in the presence of other household members may increase
data collection success for sexual and reproductive health measures.
ENSANUT should consider the addition of measures which gauge the
participants’ knowledge of reproductive and sexual health issues. This would allow for a
robust understanding of the demographic and regional composition of participants with
the highest degree of accurate health knowledge of these topics.
Data collection personnel should be assessed and trained to minimize their
personal biases regarding discussing sexual health matters with a diverse participant
population. Individuals serving as data collectors for ENSANUT would benefit from
being trained on the existing scientific literature on misreporting of sexual health data
that has been established previously in various studies. The data collector should be
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trained to minimize their personal biases regarding sexual and reproductive health in
order to avoid biasing the participant and their responses.
Anonymous surveys would augment the self-report data provided by study
participants. This would also provide the opportunity for participants to provide unbiased
responses to measures specific to sexual and reproductive health. An anonymous
survey of these constructs would also allow triangulation of data collected between the
self-report data from an interview versus an anonymous survey.
Policy recommendations: Mexico Ministry of Health
The cluster of social factors identified by the Principal Component Analysis
(PCA) provides a mapping for future evidence based policies and interventions. The first
cluster of social factors demonstrates that access to HIV resources at both the macrolevel and at the individual level is protective for this study population. More research is
necessary to better understand how the institutional and individual level intersect to
successfully lower risk of contracting other sexually transmitted infections (STIs).
Qualitative data to provide specifics as to how this protective mechanism operates
among Mexican populations would be most useful.
The second cluster of social factors of mental health indicates a composite of risk
which increases the individual’s likelihood for having an STI. These findings align
closely with previous studies of HIV risk in the syndemics literature.
Syphilis and gonorrhea co-infections in HIV positive individuals were the highest
co-infection burden in this study sample. Syphilis co-infection with HIV has been found
to be an issue in various country contexts (Pialox et al., 2008; Gállego-Lezáun et al.,
2015; Shah et al., 2015). Gonorrhea co-infection with HIV has been extensively studied.
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As these co-infection findings are novel for Mexico’s populations, further research is
needed to better understand the demographic and regional characteristics of this coinfection disease pattern.
Preventative initiatives for sexual and reproductive health such as universal HPV
vaccine campaigns across both genders, widespread information dissemination
regarding pre-exposure prophylaxis (PrEP), easily accessible routine screening
procedures, and targeting matters of fatalism and/or stigma would encourage positive
health outcomes for the population. These forms of preventative initiatives have the
potential for shifting the prevailing discourse regarding sexual and reproductive health in
productive ways that would culminate in positive public health outcomes.
Future directions
Further research is needed to disentangle the primary drivers of many of the
findings in this study. Qualitative data would augment the current findings greatly.
Qualitative data would provide a more complete portrayal of mechanisms that contribute
to HIV not reaching an infectious chronic disease status in Mexico. Qualitative data also
provides the opportunity to better understand individual level factors which dictate the
health attitudes, knowledge, and behaviors of diverse populations in Mexico.
A follow up quantitative assessment of the next wave of ENSANUT data,
anticipated to occur in 2018, would also provide insights into how the initiation and
implementation of CAPASITS over the previous seven years has influenced sexual and
reproductive health outcomes in Mexico.
Capacity building within research institutions as collaboratory exchanges
between partnerships of the Global North and Global South has been previously studied
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(Atkins et al., 2016). Currently, there is a gap in the literature regarding the perspectives
and positionality of individuals from low- and middle-income (LMICs) that participate in
study coordination and data collection. Individuals of LMICs working as research staff
contribute to a knowledge hybridity for study implementation (Wallerstein and Duran,
2010). Understanding the intersection of the LMIC research staff’s biases and their role
in scientific knowledge production highlights the complexities of health interventions in
LMIC contexts. This assessment is particularly relevant for LMIC research staff involved
in behavioral and health interventions focused on stigmatized and vulnerable
populations
A major limitation for translating these policy and program recommendations into
action is the middle income country status of Mexico. With limited resources for health
services and specifically for HIV prevention and education, creative and innovative
tactics must be employed to serve Mexico’s population. Microfinance initiatives via local
non-profits could be parlayed into successful strategies for funding high quality HIV
prevention programs around Mexico.
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APPENDIX A
Does missing sexual health data signal structural violence for women?:
Assessing missing data in Mexico’s Encuesta Nacional de Salud y Nutrición
(ENSANUT) 2012

Abstract
Word Count: 250

Background: Evaluation of Mexico’s Encuesta Nacional de Salud y Nutrición
(ENSANUT) 2012 variables on sexually transmitted infections (STIs) (n= 46,277)
indicated a high degree of missing values in the data collected.

Methods: General linear model (GLM) using SAS 9.4 was conducted on the 2012
ENSANUT as a missing value analysis. The variables for HIV, HPV, gonorrhea, genital
warts, syphilis, non-specific STIs, gender, and relationship status were assessed in the
GLM.

Findings: The STI variables had a 50.37% missing value among women versus a
36.22% missing value among men in the study sample. Across all relationship
categories, married women had the highest percentage of missing values (30.71%) for
the STI variables. The F-value (1.19) indicates that the relationship of missingness of
married women for STI measures did not occur completely at random.
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Discussion: Qualitative studies have indicated married women in Mexico are the most
vulnerable for novel STI diagnoses. This category of women was found to be largely
absent in the country’s aggregate national data. Empirical evidence is crucial for the
development of interventions and policies to curtail STI risk and promote sexual health.
Cultural and social factors may be the primary influence upon this data trend. An
absence of data on women, specifically married women, points to a degree of structural
violence which impedes the collection of this data. The lack of comprehensive data
permutates into new forms of structural violence by disallowing the development of
accurate evidence based interventions for women in Mexico.

Keywords: Structural violence; Sexual health; Global health; Mexico
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Background
Human Immunodeficiency Virus (HIV) and Acquired Immunodeficiency
Syndrome (AIDS) are of urgent public health concern in Mexico. The country has
witnessed a 122% increase in reported prevalence of HIV since 2001 (Holtz et al.,
2014), and the mortality rate among individuals with HIV/AIDS is 4.2 per 100,000
(CENSIDA, 2014). The number of new cases of HIV is steadily rising, including through
heterosexual transmission (Martin-Ornaët et al., 2016). Country estimates suggest
between 140,000-230,000 individuals are living with HIV in Mexico, and approximately
50% of those individuals are unaware of their HIV status (CENSIDA, 2014). HIV in
Mexico has not been classified as a chronic infectious disease as seen in other regions
of the globe (Deeks, 2013), despite a federal program that provides screening and
universal treatment for HIV.
Despite the rise of heterosexual transmission of HIV in Mexico (Martin-Ornaët et
al., 2016), there is a disparity in the available data regarding women in the general
population. The current body of scientific literature regarding HIV in Mexico has focused
upon groups that have been historically identified to possess a high HIV vulnerability.
There is a scarcity of findings regarding social and epidemiological data focused on
populations outside traditional at-risk HIV populations in Mexico (Martin-Ornaët et al.,
2016). Accurate surveillance and epidemiological data could provide the necessary
social and demographic information pertaining to HIV disease patterns. These social
and demographic factors serve as the cornerstone for the development of effective HIV
prevention interventions to curtail the current HIV disease trends.
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Mexico national survey the Encuesta Nacional de Salud y Nutrición (ENSANUT)
was last collected in 2012. ENSANUT is similar to National Health and Nutrition
Examination Survey (NHANES), which is conducted in the United States. Seeking to
better understand population level patterns of sexual and reproductive health among
women, a previous study by the researchers analyzed the ENSANUT dataset to
develop a deeper understanding of these health indicators. In assessing the dataset, an
absence of data on women in the study sample was discovered and an examination of
the missing data commenced.
This project considers the patterns of missing data in ENSANUT’s aggregate
data as a performance of structural violence and structural vulnerability experienced by
women in Mexico. In 2013, Mexico ranked 72 out of 148 countries on the United
Nations rankings based on the Gender Inequality Index (GII) (UNDP, 2014; Hietanen
and Pick, 2015). The GII uses a country’s reproductive health as a measure for
assessing gender inequality (Hietanen and Pick, 2015). Structural violence points to the
need to consider the ways in which social forces and institutional practices which
engender inequality hinders categories of individuals from being able to access the
necessary provisions for health (Farmer et al., 2006; Gamlin, 2013). The continuum of
violence as posited by Bourgois (2002) is instructive to considering the ways which
every day and structural violence produced by social processes have an interplay. This
is useful for understanding the ways which imprecise aggregate data of health
indicators can translate as new forms of symbolic violence for women (Bourdieu, 1979).
Moreover, the absence of accurate data of sexual and reproductive health indicators
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disallows implementation of relevant interventions tailored for individuals that could
benefit most from these programs and policies.
Methods
ENSANUT is a probabilistic dataset which stratifies for urban and rural to provide
a comprehensive representation of Mexico’s population despite drastic regional
differences. ENSANUT was last collected in 2012, with data collection scheduled to
occur every six years. ENSANUT 2012 has a total sample size of 194,923 (N=194,923)
which includes children, adolescents, and adults.
Individuals aged 20 and older (≥20) were defined as adult participants. Adults
were administered an adult-structured, self-report questionnaire during the data
collection interview (n=46,277). The adult instrument touches on various health topics,
including sexual and reproductive health matters. Robust epidemiological surveillance
covering sexual health is imperative for Mexico as the country continues to experience a
steady increase in the number of new cases each year. The ENSANUT adult study subsample (n=46,227) is comprised of 42.75% men and 57.25% women. The adult survey
instrument has 20 sections with a total of 265 measures. The adult survey instrument
includes a diverse range of health outcome measures including chronic disease,
accidents, physiological conditions, and cognitive assessments. The adult survey
instrument contains a total of 32 measures for the constructs of sexual and reproductive
health.
A missing value analysis (MVA) was conducted on ENSANUT’s measurements
of sexually transmitted infections (STIs). The STI variables evaluated by this MVA from
ENSANUT’s adult survey questionnaire were: HIV, human papillomavirus (HPV),
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gonorrhea, genital warts, syphilis, and non-specific STIs. The measures assess if the
participant has received a diagnosis or treatment for each of these STI disease
outcomes. All of the quantitative analyses were conducted on SAS 9.4.
The initial analysis generated a frequency of missing values for each variable
assessed. A high number of missing values were found for the sexual and reproductive
health measures. Each of the sexual health measures were found to have the same
number of missing values across the five variables (n=15,888) being examined for the
study. The missing data discovered during the review of the frequencies prompted the
researchers to further evaluate the pattern of missing values via an additional analysis.
A general linear model (GLM) was then performed on the variables to evaluate
the type of pattern suggested by the missing values in the dataset. Based on the
outcomes of the initial frequencies performed gender and relationship status were
included in the GLM. The relationship status measure was originally a continuous
variable that transformed into a binary variable for the purposes of this study.
Findings
The STI variables had a 50.37% missing value among women versus a 36.22%
missing value among men in the study sample. Across all relationship categories,
married women had the highest percentage of missing values (30.71%) for the STI
variables. The GLM F-value (1.19) indicates that the relationship of missingness of
married women for STI measures did not occur completely at random. The missing not
completely at random (MNCAR) status of the sexual health variables from the
ENSANUT dataset indicates that there are additional forces influencing the ways in
which the missing values exist.
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Discussion
The absence of data from women regarding sexual and reproductive health
indicators in the ENSANUT dataset presents a public health challenge. The absence of
data from women regarding their sexual health history complicates identifying patterns
that could be the drivers of these epidemiological disease patterns. Further, it impedes
the development of generalizable conclusions about women’s sexual and reproductive
health in Mexico. Empirical evidence is crucial for the development of interventions and
policies to curtail STI risk and promote sexual health. Cultural and social factors may be
the primary influence upon this data trend.
An absence of data on women, specifically married women, constructs a
representation of social norms and cultural expectations regarding sexual health and
women in Mexico. Previous studies have shown that self-report data regarding sexual
health is often skewed. Sexual behavior self-report assessments have been found to
encourage reporting biases, such as underreporting of sexual activities in studies
among populations in the United States (McAuliffe et al., 2007; Swendeman et al.,
2014). Cultural expectations may dictate it inappropriate for married women to be asked
by a stranger about their sexual history (Chopel et al., 2014). Additionally, interviewers
may also have a reluctance to broach the subject of sexual health with a married
woman as it could be deemed taboo as dictated by prevailing social norms regarding
discussing female sexuality and sexual activity (Espinosa-Hernandez et al., 2015; Gil
and Vazquez, 2014; Katz, 2002).
Previous qualitative studies have posited married women in Mexico are the most
vulnerable population category for new STI diagnoses including HIV (Hirsch et al., 2007;
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Hirsch et al., 2002). Social norms that deem the discussion of women’s sexuality and
sexual activities to be taboo position women in Mexico to be more vulnerable to
contracting an STI (Gil and Vazquez, 2014). Other evidence indicates that women in
Mexico may also have limited knowledge around modes of STI and HIV transmission
and acquisition (Ruiz et al., 2014; Kendall and Pelcastre, 2010). This evidence
demonstrates the high need for sexual and reproductive health interventions for women
in Mexico.
The recommendation of this study echoes previous findings regarding collection
sexual and reproductive health data (McAuliffe et al., 2007; Swendeman et al., 2014).
Further research is necessary to better understand the rationale for misreporting sexual
and reproductive health data. Future ENSANUT data collections should consider
alternate methods of data collection for sexual and reproductive health measures that
do not require self-report in an interview format. Allowing participants to return their
completed survey on these measures to a physical dropbox or via mail could ease
participants’ unease on disclosing this health information. The ultimate goal would be to
further normalize discussions of sexual health as a public health strategy for accurate
reporting by the participant.
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Table 1: Missing values by participant for STI variables
Total Missing
Value
Male

70,599 (36.22%)

Female

98,179 (50.37%)

Single and

Married and

missing value

missing value

52,460 (26.91%)

59,869 (30.71%)

Table 2: General Linear Model
Degrees of

Sum of Squares

Mean Square

F Value

Freedom (DF)
5

6.70

1.33

1.19
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APPENDIX B
Social characteristics of sexually transmitted infections and HIV co-infections in
Mexico

Abstract
Word count: 301

Background: Individuals living with human immunodeficiency virus (HIV) are more
vulnerable to co-infection with other infectious diseases. Social factors have been
previously identified as playing a role in sexually transmitted infections (STIs). HIV and
STI co-infection prevalence at the aggregate country level for Mexico has not previously
been compiled. Identification of social factors that increase or decrease an individual’s
risk for STIs for Mexico has not previously been evaluated.

Methods: Mexico’s Encuesta Nacional de Salud y Nutrición 2012 (ENSANUT) data
were analyzed for HIV and STI co-infection and corresponding descriptive
characteristics. Logistic regression and chi-squares were conducted on the ENSANUT
2012 adult study sample (n=46,277). All quantitative analyses were performed using
SAS 9.4. The variables utilized were self-report diagnoses for sexually transmitted
infections (STIs), previous HIV testing, gender, and marital status. Chi-square analyses
were conducted to identify HIV and STI co-infection prevalence in the study sample.
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Findings: Men were found to be more likely to be diagnosed with an STI (OR= 3.60;
CI= 3.00, 4.32; p= <0.001). Women who reported being tested for HIV during pregnancy
were less likely to be diagnosed for an STI (OR= 0.54; CI=0.41, 0.74; p=<0.001). Both
men and women that reported being previously tested for HIV were less likely to have
been diagnosed with an STI (OR=0.82; CI=0.72,0.94; p=<0.001). The individual’s
marital status was not statistically significant associated with an STI diagnosis. The chisquare analyses demonstrated co-infection of HIV/gonorrhea (n=20) and HIV/syphilis
(n=20) had the highest co-infection rate in the study sample.

Discussion: HIV testing may serve as a proxy for access to health care in the study
sample. The access to health care could contribute to health decisions and degree of
health knowledge among study participants. Health knowledge and access to health
care could be the most salient factors for preventing STIs in Mexico.
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Background
Previous findings in published literature have indicated high prevalence and
incidence rates of sexually transmitted infections (STIs) in Mexico (Marin-Navarrette et
al., 2017), and human immunodeficiency virus (HIV) rates have steadily increased along
the U.S./Mexico border since 2000 (Strathdee & Magis-Rodriguez, 2008; Robinson et
al., 2010). The exact rates of STIs, including rates of HIV, have often been fragmentally
focused on specific populations in Mexico, such as sex workers (Bazzi et al., 2015),
individuals who engage in substance use (Conners et al., 2017), and men who have sex
with men (MSM) (Dennis et al., 2015). These findings have provided useful insights for
better understanding of STI disease trends in Mexico, but provides a segmented
representation. These analyses need to be extended to consider how these special
populations tie to the larger macro-level trends of STIs in the country.
Northern Mexico has been of particular interest in the body of literature that
focuses on the prevalence of STIs in Mexico (Bazzi et al., 2015; Magis-Rodriguez et al.,
2009; Strathdee and Magis-Rodriguez, 2008; Strathdee et al., 2012). Expanding this
line of investigation to consider the STI disease trends is imperative because Mexico
has a high rate of mobility (Goldenberg et al., 2014), which extends beyond sex workers
and has been the focus of published studies.
Co-infection among individuals living with HIV is of particular public health
importance. Some co-infections facilitate HIV proliferation (Karp et al., 2009) and can
encourage pathogenesis to AIDS (Simon et al., 2008; Kalichman et al., 2011). Further,
because HIV has not yet reached the chronic infectious disease category, cases are

75

grossly underreported. Co-infection rates of STIs in Mexico have not been previously
analyzed.
Methods
National aggregate level data from Mexico’s Encuesta Nacional de Salud y
Nutrición 2012 (ENSANUT) was utilized for this study. ENSANUT is Mexico’s equivalent
of the National Health and Nutrition Examination Survey (NHANES) in the United
States. ENSANUT is a probabilistic survey that stratifies for rural and urban contexts.
Data collection methods for ENSANUT includes the administration of an adult
questionnaire to participants 20 years and older. ENSANUT’s adult study population
(n=46,277) was analyzed by the research team. All quantitative analyses were
performed on SAS 9.4. Institutional Review Board approval was not required for this
secondary data analysis as no human subjects were involved in this study.
Chi-square analysis was conducted to identify HIV and STI co-infections in the
sample. Chi-squares were conducted individually. STI measures were: gonorrhea,
syphilis, human papillomavirus (HPV), genital warts, and non-specific STI. These were
the only explicit STI measures included in the ENSANUT data collection instrument.
Each of the variables in this study were collected via participant self-report. Chi-square
analyses were applied to the data to provide an HIV/STI co-infection prevalence rate in
the study sample.
A composite STI variable was created for the multivariate logistic regression
conducted in this study. The composite STI variable consisted of HIV and each of the
STI measures previously assessed in the Chi-square analyses. The purpose of the
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composite variable was to succinctly capture all participants who had a previous or
current STI diagnosis to compare across social categories of interest.
Findings
The Chi square analyses demonstrated the presence HIV and STI co-infections
across every category. HIV/STI co-infections were found to be most prevalent for HIV
and gonorrhea (n=20) and HIV and syphilis (n=20).
The odds ratio of the multivariate logistic regression indicated that men are 3.6
times more likely to be diagnosed with an STI (OR=3.60; 95% CI=3.00, 4.32; p=<0.001)
than women in the sample. Marital status was not statistically significant for an STI
diagnosis across either gender category.
Women who reported being tested for HIV during pregnancy were less likely to
be diagnosed with an STI (OR= 0.54; 95% CI=0.41, 0.74; p=<0.001). Men and women
that reported a previous HIV test were found to be less likely to have been diagnosed
with an STI (OR=0.82; 95% CI=0.72,0.94; p=<0.001).
Limitations
A key limitation of the study is that the data is self-reported regarding a topic that
continues to be taboo according to cultural norms in Mexico (that of HIV and STIs). This
cultural taboo is particularly salient for women in the population sample (Hietanen and
Pick, 2015). Additionally, there was a high percentage of missing values for the study
variables, with married women to have the highest percentage of missingness. The
missing values across these variables demonstrates the high degree of stigma
associated with STIs among women or regarding women for the data collector in
Mexico. This presents a challenge for STI surveillance in this population.
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Discussion
STI co-infections for Mexico have not previously been reported. However, studies
that have considered syphilis/HIV co-infection rates in low and middle income countries
(LMICs) have been published (Lawi et al., 2015; Omisakin et al., 2014; Ahn et al., 2016;
Hernandez et al., 2016). These studies demonstrate the public health need for more
inquiry into syphilis/HIV co-infection as a re-emergence in syphilis is currently taking
place (Hernandez et al., 2016). Our findings align with the body of literature regarding
syphilis/HIV co-infection as being one of the highest co-infection rates among HIV
populations for Mexico.
HIV/gonorrhea co-infections in this study were found at a similar rate for the
population in Mexico as seen with the HIV/syphilis co-infection rate. Gonorrhea has
been deemed as one of the most common STIs in LMICs (Ahmad et al., 2016) yet
limited research has been conducted considering HIV/gonorrhea co-infection. Multidrug
resistant gonorrhea (Hook et al., 2013) poses an acute danger to HIV positive
populations in LMICs. Further research is necessary to better understand gonorrhea coinfection patterns in Mexico for HIV positive populations in order to tailor necessary
secondary prevention interventions for these individuals.
Recent research findings have pointed to married women as being the highest
risk category for STIs, particularly HIV in Mexico (Hirsch et al., 2007; Espinoza et al.,
2014; Hirsch, 2015). The current study’s findings are contrary to these prior findings.
Men, regardless of relationship status, were found to be more likely to report a prior STI
diagnosis. As aforementioned in the limitations of the study, it is unclear if the women
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are constrained by cultural norms dictating a reluctance to report previous STI
diagnoses to the interviewer. Or, a reluctance to report could be contributing to the
contradictory finding to the prior published findings. Moreover, the prior research
findings have drawn their conclusions from qualitative data, while this study focused
solely on quantitative data. Further research is necessary to identify the reason for
contradictory findings of this study.
Additionally, individuals that reported having an HIV test were found to be less
likely to report a previous STI diagnosis. It is unclear if this finding is a proxy for access
to health care and, by extension, accurate sexual health information. STI testing
frequency outside of Latin America has been linked to social conditions, social
exclusion, and stigma (Knight et al., 2014; Link and Phelan, 2006; Daley et al., 2011).
Among Latin American populations, fatalism has served as an impediment for HIV
testing (Kissinger et al., 2012; Rhodes et al., 2014; Barrington et al., 2016). The
discourse regarding the role of fatalism in STI testing has largely focused on sexual
minorities, however, and the salience of fatalism for health related behaviors for Latinos
has been identified as playing a role in cancer screening (De Los Monteros and Gallo,
2011; Ramirez, 2014), cardio-metabolic dysfunction (De Los Monteros and Gallos,
2013), and engagement in risk behaviors (Moreno, 2007) across multiple country
contexts.
Structural and cultural factors identified in the literature as being barriers for
STI/HIV screening provides a basis for why Latinos would be less likely to engage in
these health behaviors. There is a paucity in the literature as to why engaging in HIV
screening would reduce the likelihood of other STI diagnoses in this population. Further
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research is needed to better understand the relationship of HIV screening and STI
diagnoses among Latinos. This is a positive finding as it provides a preliminary insight
for STI prevention in Mexico for both men and women.
Publications which focus on STI rates and trends among men in Mexico primarily
speak to sex work, as either a client (Patterson et al., 2009; Goldenberg et al., 2010;
Goldenberg et al., 2011) or as a worker in the industry (Infante et al., 2009; Galárraga et
al., 2014); the presence of injection drug use (Strathdee et al., 2008; Deis et al., 2008);
and the overlap of these populations (Wagner et al., 2013). The consideration of these
populations is incredibly important and impactful towards understanding risk
environments, drivers of behaviors, and structural vulnerabilities. However,
concentrating solely on these populations creates a fragmented understanding of STI
patterns among men in Mexico. This study provides the first quantitative evidence of
STIs addressing men at the aggregate national level in Mexico and their increased
likelihood of reporting an STI diagnosis.
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Table 1: Chi-square of HIV and STI co-infections

HIV

Gonorrhea

Syphilis

Non-specific STI

20

20

10

Table 2: Logistic regression
N

DF

Odds Ratio

95% CI

p value

Sex

4430

1

3.60

3.00, 4.32

<0.001

Marital
Status

4430

1

1.14

0.99, 1.29

0.051

Women

4430

1

0.54

0.41, 0.74

<0.001

4430

1

0.82

0.72, 0.94

<0.001

who
received an
HIV test
while
pregnant
Individuals
who
received
HIV
screening
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APPENDIX C
Modeling social factors of HIV risk in Mexico: Applying a Principal Component
Analysis to Mexico’s Encuesta Nacional de Salud y Nutrición 2012 data

Abstract
Word count: 327

Background: Principal Component Analysis (PCA) has been validated as an
appropriate methodological tool for evaluating the intersection of health outcomes and
social factors. Social factors have been previously established as playing a key role in
disease burden pattern distributions of human immunodeficiency virus (HIV). Mexico’s
aggregate country level data has not been previously evaluated with a PCA. This study
provides an innovative approach for identifying salient social factors which potentially
contribute to HIV disease burden trends in Mexico.

Methods: Principal Component Analysis (PCA) was applied to Mexico’s Encuesta
Nacional de Salud y Nutrición 2012 (ENSANUT) aggregate country level data.
ENSANUT is Mexico’s equivalent to NHANES in the United States. The PCA was
conducted using SAS 9.4. Items loaded into the PCA were chosen based on their
association with human immunodeficiency virus (HIV) risk. A total of seven items were
loaded into the PCA.
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Findings: A total of six items were found to contribute to a simple factor structure. Items
with a factor loading of more than 0.3 (>0.3) were included as they suggested a
reasonable factorability. Gender was eliminated because it did not load with any of the
other factors at 0.3 or above. Two items loaded to create factor one. These items are:
has previously been tested for HIV and received an HIV test during pregnancy. Four
items loaded to create factor two. These items are: received information for tobacco,
alcohol, or drug cessation; received a diagnosis for depression; has received free
condoms in the past 12 months; health has suffered from some form of violence or
abuse including suicide attempt in the past 12 months loaded to create Factor Two.

Discussion: The two factors created by the PCA point to the latent constructs of
access to health care and mental health status as possibly playing a role in HIV risk in
Mexico. These findings provide a useful framework for developing evidence based
programs and policies to minimize HIV risk in Mexico.

Key words: Principal Component Analysis; Latent variable model; social risk; HIV
vulnerability; Mexico
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Background
Mexico has had a 122% increase in Human Immunodeficiency Virus (HIV)
prevalence since 2001 (Holtz et al., 2014). HIV increases in prevalence is of particular
importance to the U.S./Mexico border region as predictions based on epidemiological
data suggests a rising sub-epidemic in this region (Strathdee and Magis-Rodriguez,
2008; Strathdee et al., 2012). The U.S./Mexico Border Health Commission Healthy
Border 2010 report echoes this finding regarding the increase of HIV incidence and
prevalence across the Arizona border counties (Robinson et al., 2010).
Mexico initiated the Centro Nacional Para la Prevención y el Control de
VIH/SIDA (CAPASITS) in 2011, a federal program offering universal HIV testing and
treatment. Mexico remains a limited resource middle-income country per the World
Bank 2017 rankings. A consequence of being a limited resource middle-income country
is the difference in health care services and provisions available regionally (Marmont,
2007; Preda and Voigt, 2015).
Social factors have been identified as playing a salient role in disease patterns of
HIV (Rhodes et al., 2012; Singer et al., 2017). Principal component analysis (PCA) has
been identified as an appropriate statistical tool for evaluating psychosocial factors
which influence health outcomes (Vyas et al., 2006). PCA has previously been applied
to large multi-country data as a tool for identifying psychosocial factors for ART
adherence among HIV positive populations (Safren et al., 2014).
A PCA has not previously been applied to Mexico’s aggregate national level
data. This is the first study to work towards creating a social risk index for HIV for
Mexico. This PCA has been performed on aggregate data from 2012 which provides the
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unique opportunity to capture health seeking behaviors associated with HIV one year
following the implementation of the CAPASITS federal program.
Methods
Mexico’s Encuesta Nacional de Salud y Nutrición 2012 (ENSANUT) is a
probabilistic aggregate national dataset. ENSANUT is Mexico’s equivalent to the
National Health and Nutrition Examination Survey (NHANES) in the United States.
ENSANUT collects self report data via participant interviews. An adult questionnaire is
given to individuals 20 years of age and older. The ENSANUT adult study sub-sample
(n=46,227) was the focus for this study as this is the segment of the study population
who were asked questions about sexual and reproductive health. All quantitative
analyses were performed using SAS 9.4. Institutional Review Board approval for this
study was determined to be unnecessary as it is a secondary data analysis there were
no human subjects involved in this project.
Missing values were excluded from the analysis reducing the sample
(n=11,169). A Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy was
performed to assess if there was adequate sampling of the population. The KMO value
was 0.5 which suggests an acceptable value (Kaiser and Rice, 1974; Hutcheson and
Sofroniou, 1999). A Bartlett’s Test of Sphericity was performed following the KMO.
Bartlett’s Test of Sphericity was highly significant (p=<0.0001) indicating that proceeding
with a PCA was appropriate.
Items loaded into the PCA were chosen based on their association with HIV risk
in previous studies focused on disentangling the syndemics of HIV (Safren et al., 2016,
Singer et al., 2017). A total of seven items were loaded into the PCA. The seven items
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are: gender; previous HIV testing; HIV testing while pregnant; male condom use;
received free condoms in the last 12 months; referral to alcohol, tobacco, and/or drug
cessation resources; experienced of violence or attempted suicide in the last 12
months; and diagnosis of depression by a health care provider.
A logistic regression was performed to identify if the factors created in the PCA
were protective for other sexual health outcomes in the population. STI measures used
in the logistic regression were: gonorrhea, syphilis, human papillomavirus (HPV), genital
warts, and non-specific STI. The STI measures were also found in the ENSANUT adult
questionnaire data collection.
Results
Six of the seven items loaded at a value of more than 3.0 (>3.0) which suggested
a reasonable factorability. The six items loaded to create a total of two factors. Gender
was the only factor that was eliminated as it did not load with any other factor at a value
of greater than 3.0.
The first factor consists of two items. These items are with their respective
eigenvalues are: HIV testing while pregnant (0.635) and previous HIV test (0.678)
(Table 1). The second factor consists of four items. The second factor items with their
respective eigenvalues are: diagnosis of depression by a health care provider (0.544);
have been received free condoms in the last 12 months (0.489); received tobacco,
alcohol, or and/or drug cessation resources in the last year (0.412); and experienced
violence or attempted suicide in the past 12 months (0.404) (Table 1).
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Discussion
The unifying latent variable for factor one is attributed to access to HIV health
care resources. This factor demonstrates two separate social forces about Mexico and
HIV. The first social force is the availability of high quality comprehensive HIV
resources. Thirty-five percent (35%) of women that reported being pregnant in the
ENSANUT sample indicated that they did not receive an HIV test while pregnant. HIV
screening during prenatal care has been identified as an effective strategy to minimize
HIV mother-to-child transmission risk (DeCock et al., 2000). It is unclear whether these
HIV resources are both available and easily accessible in all regions of Mexico or to
what degree HIV screening is embedded within routine care practices. The second
social reason, assuming HIV resources are easily accessible across the country, could
be characteristics of the individual that would inform the health seeking behavior of the
person that would influence the decision to engage in preventative HIV behaviors. The
rationale could be accurate health education, reduced feelings of stigma, and/or
reduced degree of fatalistic logic, which motivate access of HIV health care resources
(Leblanc et al., 2016; Sullivan et al., 2012; Das and Horton, 2012; Kendall and
Pelcastre, 2010). Utilization and adherence to treatment provided by Mexico’s program
would provide a promising solution for HIV transmission as it would identify HIV positive
individuals and provide ART therapy (Biello et al., 2016). The HIV health care resource
factor is useful when considering HIV intervention policies and programs specific to
Mexico’s population.
The unifying latent variable attributed for factor two is mental health. The items
which loaded together are a cluster of issues related to mental health outcomes and
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mental health services. While free condoms may not initially seem to align with the
proposed unifying latent variable, spaces which provide mental health services may
also provide free condoms. Free condoms would be a more generalized reproductive
health service while HIV testing would be specialized. Receiving free condoms should
not be conflated with male condom use. A previous PCA conducted included male
condom use that did not load into the factor with the item for free condoms. The mental
health factor could be a salient consideration in the construction of HIV intervention in
Mexico as it demonstrates an increased likelihood for the individual to report other STI
diagnoses. Future directions for this research should consider how addressing the
mental health factor could increase positive sexual and reproductive health factors
among Mexican populations.
There are several future directions for tied to the findings of this study. The first
would be exploring how HIV prevention interventions could utilize the factors generated
by this PCA to create population tailored approaches. Assessing whether the HIV
resource factor reflects structural level barriers to access, such as a lack of available
screening and testing facilities, or if is indicative of individual level drivers of health
seeking behaviors. Since the mental health factor has been found to be predictive of
poor sexual health outcomes, future interventions should consider the ways which these
items influence sexual and reproductive health practices of the individual. Addressing
drivers of mental health may prove to be useful for better understanding social factors of
HIV transmission factors in Mexico. ENSANUT is scheduled to be collected every six
years. The next wave of ENSANUT data should be available in 2018. Mexico’s
government may be faced with constraints of financial resources which may preclude
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the next wave of data from being collected in 2018. Assessing the next wave of
ENSANUT data will provide insights as to how a federal HIV program has influenced
outcomes of the items used in this PCA. Future directions of this research will be to
apply a PCA to the next wave of ENSANUT data to investigate if the same items will
hang together and load in the same factors.
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Table 1: Principal Component Analysis Eigenvectors
Item
Have you received a test

Factor 1

Factor 2

0.678

to detect HIV?
During your last

0.635

pregnancy, did you
receive a test to detect
HIV?
In the last year have you

0.412

been given cessation
information for
tobacco/alcohol/drug
use?
Has a physician or health

0.544

professional told you
that you suffer or have
suffered from
depression?
In the past 12 months,
have you received free

0.486
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condoms?
Have you suffered from
any damage to your
health from aggression
or violence including
suicide attempts in the
last 12 months?

0.404
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APPENDIX D
Scoping Review Articles
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