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Hispanic/Latino gay and bisexual men (HLGBM) are especially vulnerable to HIV
acquisition compared to their heterosexual counterparts. In an era of treatment as prevention,
HIV testing is a crucial point to link individuals with HIV infection to treatment and
healthcare services. In this dissertation, I addressed three specific aims: 1) to assess the
prevalence of mental health conditions and socioeconomic risk factors among HLGBM
comparing those who have and have not been tested for HIV; 2) to examine the applicability
of syndemic theory to HIV testing among HLGBM; and, 3) to assess whether race/ethnicity
modifies the association between health care access and socioeconomic factors with HIV
testing in gay and bisexual men (GBM). In Aim 1, bivariate associations indicated that
depression (prevalence ratio [PR]=1.36; 95% CI: 1.12, 1.64) and frequent high stress
(PR=1.23; 95% CI: 1.02, 1.49) were associated with a higher prevalence of HIV testing,
whereas poverty was associated with a lower prevalence of HIV testing (PR=0.64, 9% CI:
0.55, 0.75). In an adjusted model that included all mental health and demographic variables
including age, marital status, health insurance status, access to a personal doctor, and
education, only poverty status maintained an association with HIV testing at p<.05 (PR=0.77,
95% CI:0.65, 0.92). In Aim2, results from interaction tests supported the application of
syndemic theory to HIV testing (p-values <.05 for all pair-wise interactions between risk
factors). We used strata-specific estimates to display the synergistic relationships between
combinations of risk factors, adjusted for demographic characteristics. For example,
individuals who were poor and had a mental health condition (i.e., depressive disorder, heavy
alcohol consumption, frequent high stress) had a lower prevalence of HIV testing relative to
those with poverty or a mental health condition alone (e.g. among HLGBM living in poverty,
those who were heavy drinkers had 0.16 (95% CI: 0.05, 0.54) times the prevalence of having
an HIV test compared to those were not in poverty and not heavy drinkers). In Aim 3,
analyses revealed that race/ethnicity modified the associations between health care access and
socioeconomic factors with HIV testing (all p-values <.05). In adjusted models stratified by
race/ethnicity, poverty was associated with HIV testing among Black GBM (PR=1.21;
95%CI 1.06, 1.38) and White GBM (PR=0.86; 95% CI: 0.80, 0.93) in opposite directions;
and, having a personal doctor was associated with a higher prevalence of HIV test among
Hispanic/Latino GBM only (PR=1.30; 95% CI: 1.10, 1.53). Taken together, results from
these studies suggest that sociodemographic factors and mental health conditions facing



HLGBM work in tandem and contribute to syndemic conditions; being White and having
insurance, having a personal doctor, as well as higher household income were protective,
which advance knowledge about HIV testing among GBM. Findings from this study further
support addressing racial disparities in health care access and improving socioeconomic
conditions, which together may promote HIV testing uptake among high-risk populations.
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Chapter 1 - Introduction

Background

Human immunodeficiency virus (HIV) remains a major public health issue in the
United States (U.S.) (CDC, 2018). There were an estimated 1.1 million adults and
adolescents living with HIV by the end of 2016 and 38,739 incident cases of HIV in 2017 in
the U.S. (CDC, 2018). Despite the advancement of biomedical HIV treatment and prevention
methods, marginalized populations, including Hispanic/Latino Americans are
disproportionately affected by HIV (CDC, 2018). Hispanics/Latinos only comprise
approximately 18% of the total US population, however, the 10,292 incident cases of HIV
among Hispanic/Latino Americans in 2017 accounted for 26% of the total new diagnoses of
HIV in the U.S. (CDC, 2018). In particular, Hispanic/Latino men account for the majority of
HIV infections among the Hispanic/Latino population, accounting for 87% of new HIV
diagnoses among Latinos in 2016 (CDC, 2018). The Centers for Disease Control and
Prevention (CDC) estimates that 1 in 36 Hispanic/Latino men will receive an HIV
diagnosis at some point in their lives, which is disproportionately higher than the average rate
of 1 in 51 men in the U.S. (CDC, 2018).

It is well-known that gay and bisexual men (GBM) contribute to the highest number
of HIV infections, and Hispanic/Latino gay and bisexual men (HLGBM) have been
characterized as one subpopulation of GBM that have been severely affected by HIV (CDC,
2019). Between 2010 and 2016, new HIV infections among Hispanic/Latino men who have
sex with men (HLMSM) increased by around 30%, from 6,400 to 8,300 (CDC, 2019). Nearly
85% of new HIV infections among Latinos were among the subgroup of MSM, as well
(CDC, 2018). It is of public health importance to explore the HIV risk factors among sexual

minority Hispanic/Latino men.



Early detection of HIV can help people receive critical information on how to prevent
onward transmission, as well as take full advantage of HIV treatment options (Hoenigl et al.,
2016; Lesko et al., 2016; Batavia et al., 2016; Mehta et al., 2016). Therefore, HIV testing, as
a secondary prevention method, is an essential gateway to HIV prevention, treatment, and
support services, and it is recommended by CDC as the first step in reducing the prevalence
and severity of disease, as well as preventing the progression to AIDS and ultimately, death
(CDC, 2019). One specific goal related to early HIV diagnosis and effective care as outlined
in the National HIV/AIDS Strategy 2020 is to increase the percentage of HIV-positive
individuals who are aware of their status to 90% (2010). However, among Hispanic/Latino
people living with HIV, 1 in 6 have not received a diagnosis (CDC, 2018). Being unaware of
one’s HIV status remains a critical challenge for engagement in the HIV prevention
continuum of care for Hispanic/Latino Americans (CDC, 2019). Understanding social,
behavioral and structural factors that may impede one’s ability to get tested is essential to
developing interventions to increase testing.

Syndemic theory is a framework that has been applied to exploring HIV risk by
examining multiple, co-occurring factors that synergistically increase disease vulnerability
(Singer and Clair, 2003; Singer, 2009; van den Berg et al., 2017). Prior studies have used
syndemic theory as a framework for understanding the role of multiple risk factors driving
the HIV epidemic among sexual and gender minority individuals, and have highlighted
syndemic factors such as mental health conditions and socioeconomic factors that affect HIV
risk (van den Berg et al., 2017; Martinez et al., 2016; Robinson, Knowlton, Gielen, & Gallo,
2016). However, there is a dearth of extant literature on how sociodemographic,
psychosocial, and substance use characteristics converge to increase HIV risk in GBM
(Martinez et al., 2016; Batchelder et al., 2017; Muioz-Laboy et al., 2018; Beymer et al.,

2019). Furthermore, few studies have focused primarily on HIV testing, as the primary step



in engagement in the continuum of HIV care (Turpin, 2018) and the framework has been
relatively absent in research on Latinos. Understanding how these factors work in tandem to
impact HIV testing among HLGBM is critical to better inform HIV prevention and
intervention strategies. To address the gap in the current literature around syndemics and HIV
testing in this understudied, yet vulnerable population of GBM, the following aims will be

addressed.

Objectives

The first aim is to describe the prevalence of mental health conditions and
socioeconomic characteristics among HLGBM, comparing those who have ever tested for
HIV, and those who have not. Comparison of the differences in the prevalence of mental
health conditions and socioeconomic characteristics between these two groups will ensure
better application of the syndemic framework in HLGBM, proposed in the subsequent aim.
The second aim of this study is to investigate mental health conditions and sociodemographic
factors that form a syndemic and that increase the HIV vulnerability among HLGBM, which
is necessary to comprehensively explore HIV vulnerability in a high-risk population, as well
as design and implement multilevel interventions. The hypothesis of the second proposed
study is that HLGBM with a syndemic of mental health conditions and socioeconomic factors
will be less likely to have ever tested for HIV compared to those without a syndemic. The last
aim of the study is to test the associations between health care access and HIV testing, and
socioeconomic factors and HIV testing, and assess whether these associations are modified
by race/ethnicity in the GBM population. We hypothesized that greater health care access and
higher socioeconomic status would be associated with greater HIV testing among GBM.
Compared with White GBM, health care access and socioeconomic factors would have less

influence on HIV testing for Black and Hispanic/Latino GBM.



Theoretical Framework

There are three conceptual frameworks used for this study. One of them is Anderson’s
model of health care utilization, which has been used extensively in studies investigating the
use of health services to determine the fundamental effect of each factor of interests on the
utilization of health services, in order to promote prevention, treatment and management of
diseases (Andersen, 1995; Rupali et al., 2013; Jonathan et al., 2019). The majority of studies
included age, marital status, gender/sex, education and ethnicity as predisposing factors,
income/financial situation, health insurance and having a usual source of care/family doctor
as enabling factors, evaluated health status, self-reported/perceived health as well as a very
wide variety of diseases as need factors (Babitsch, Gohl and von Lengerke, 2012). To
determine whether mental health conditions and socioeconomic factors have an effect on
HIV testing in HLGBM, we will include poverty as an enabling factor, and mental health
conditions as the need factor for this study. Since participants will be restricted to HLGBM,
gender and ethnicity will not be included. Other covariates (age, marital status, health
insurance status, not having a personal doctor, and education level) as potential confounding
effects on the association between those factors of interests and the behavior of HIV testing
in this population will also be tested.

As we will explore the effect of being a dual minority on social stressors on accessing
health care among racial/ethnic and sexual minority groups such as Hispanic/Latino gay men
and bisexuals, the Minority Stress Theory will be applicable as well. Minority stress theory
posits that experiences of heterosexist discrimination, racist events, and internalized
heterosexism result in higher prevalence of mental disorders in lesbians, gay men, and
bisexuals compared to their counterparts (Meyer, 2003). There is strong evidence that
Hispanic/Latino MSM are more likely than heterosexual Hispanic/Latinos to have mental

disorders, such as depression and anxiety disorders (Martinez et al., 2017; Kerr, Santurri &



Peters, 2013; King et al., 2008), and substance misuse, such as alcohol and other substance
dependence ( Martinez et al., 2017; Kerr, Ding, Burke & Ott-Walter, 2015). These
experiences may impact the mental health of HLGBM and serve as need factors in the model
of health care utilization and are appropriate to be included in our study. We will assess the
prevalence of mental health conditions in HLGBM in order to understand their association
with the utilization of health services (HIV testing).

The main goal of the study is to explore the syndemic effects of mental health
conditions and socioeconomic factors on HIV testing among HLGBM. For that purpose, we
will use the syndemic framework as an additional conceptual framework for this study. The
syndemic theory posits that multiple risk factors such as alcohol abuse, depression and stress
may interact synergistically to influence HIV testing among HLGBM (Mizuno et al., 2012;
Wilson et al., 2014). Together with the sociodemographic characteristics (e.g., poverty)
included in Andersen’s model, these factors interact with each other and form syndemic
effects on HIV testing in HLGBM, and increase their risk of HIV (Singer & Clair, 2003).

In the third study, we will include education as the predisposing factor, poverty,
health insurance, and having a personal doctor as enabling factors to determine whether
health care access/socioeconomics factors are associated with HIV testing among GBM, as
well as whether their relationships are shaped by race. Other covariates (age, marital status)
will be assessed their confounding effect on the association between those factors of interests

and the behavior of HIV testing among GBM.

Innovation and Significance
My long-term goal is to aid in the reduction of new cases of HIV by providing
empirical evidence that shows the need to address psychosocial, socioeconomic, and health

care access factors that affect GBM. The proposed study is significant and innovative



because it highlights the importance of applying a syndemic framework to investigate
psychosocial and socioeconomic factors in HLGBM. Findings from this study also aids in the
development of new interventions and prevention programs that will comprehensively
address structural and psychosocial factors, in order to promote HIV testing and reduce the
incidence of HIV among this population. A holistic approach that includes efforts to address
mental health conditions and improve socioeconomic conditions among HLGBM is required
to increase uptake of HIV testing among this population. Our findings also indicate that
health care access and socioeconomic characteristics have a large impact on HIV testing
behaviors in certain race/ethnic groups. Public health efforts should address the health care

access needs of minority populations, especially Black and Hispanic/Latino GBM.



Chapter 2 — Methods

Study Design
Data Source

This was a cross-sectional study using data from the Centers for Disease Control and
Prevention’s (CDC) Behavioral Risk Factor Surveillance System (BRFSS) 2017 (CDC,
2017). BRFSS is a state-based system of telephone health surveys that collects information
on health risk behaviors, preventive health practices, and health care access primarily related
to chronic disease and injury. HIV-related behaviors, mental health conditions, and
socioeconomic factors are included in the BRFSS, which makes the dataset suitable for this
study. Data collection is conducted separately by each state. The design uses state-level,
random digit dialed probability samples of the adult (aged 18 and older) population. Data is
weighted taking into consideration of study designs and demographic information (age,

race/ethnicity, sex, marital status, education etc.) (CDC, 2018).

Participants and Criteria for Selection

Participants were U.S. civilian noninstitutionalized individuals aged 18 years and
older residing in households. We restricted analyses to Hispanic/Latino who were identified
as gay or bisexual men for study 1 and study 2. We added White and Black gay and bisexual

men for study 3.

Outcome Variable
The outcome of interest for all three studies was “Having ever been tested for HIV”
(categorized into: 0=No, 1=Yes), assessed by a question asking “Have you ever been tested

for HIV?”



Exposure Variables

One of the main exposure variables were mental health conditions including
depression, heavy drinking, and stress. Depression was measured by a question asking if
participants were “(Ever told) you have a depressive disorder (including depression, major
depression, dysthymia, or minor depression)?” (categorized into: 0=No, and 1=Yes). Heavy
drinking was measured by “Heavy drinkers (adult men having more than 14 drinks per week
and adult women having more than 7 drinks per week)” (categorized into: 0=No, and 1=Yes).
Stress was assessed by the question “Within the last 30 days, how often have you felt this
kind of stress?” under a statement that read: “Stress means a situation in which person feels
tense, restless, nervous, or anxious, or is unable to sleep at night because his/her mind is
troubled all the time.” Possible responses were: None of the time, A little of the time, Some
of the time, Most of the time, or All of the time. In our analysis, we dichotomized these
responses into Low Frequency (None of the time, A little of the time, or Some of the time)
and High Frequency (Most of the time/All of the time) (categorized into: 0= Low Frequency,
and 1=High Frequency). Similar classification has been used in other studies (Bernstein et al.,
2016).

The other main exposure variables were socioeconomic factors including poverty,
age, marital status, health insurance status, having a personal doctor, and education level.
Poverty status was a binary variable (categorized into: 0=No, and 1=Yes) and calculated from
self-reported household income and the number of adults and children in the household,
based on the United States poverty thresholds for 2017. Age was grouped into five
categories, based on the distribution of the sample: 18-24, 25-34, 35-44, 45-54, 55 years or
older. Marital status included responses of married, divorced, widowed, separated, never
married, or a member of an unmarried couple and was categorized as a binary variable

(categorized into: 0=divorced, widowed, separated and never married, and 1=married or a



member of an unmarried couple). Similar classification has been used in prior studies (Balluz
& Strine, 2010). Health insurance status was assessed by a question asking respondents “Do
you have any kind of health care coverage?” (categorized into: 0=No, and 1=Yes). Having a
personal doctor or not was assessed by asking respondents “Do you have one person you
think of as your personal doctor or health care provider?” (categorized into: 0=No, and
1=Yes). Education level was assessed by asking respondents to select their “Level of
education completed” (categorized into: 0= Did not graduate High School, 1=Graduated High
School, 2=Attended College or Technical School, and 3=Graduated from College or

Technical School).

Potential Confounders and Effect Modifiers

Potential confounders in all three analyses included age, marital status, and education
level. In the second study, we also included health insurance status and having a personal
doctor as potential confounders in the analysis.

The main potential effect modifier in study 3 was race. We used an imputed variable
“Race” provided by the BRFSS 2017 data. It was imputed based on two questions that asked
about race based on the United States Census categories and Hispanic ethnic identity. We
combined these items and created three categories (0=White, 1=Black, 2=Hispanic/Latino).
Similar classification has been used in other studies (Dhingra et al, 2011; Marrone et al,

2019).

Statistical Approaches
Power analysis
Power calculations were conducted to provide an idea of the magnitude of effects that

could be reliably detected using conventional tests of significance at an alpha level of 0.05.



For Poisson regression, a power analysis was used to determine the sample size needed to
achieve reasonable power (0.80) using this regression modeling and a range of effect sizes.
Cohen’s suggestions for a small (d=0.2) and a medium effect size (d=0.5) were used for the
power calculation in this study.

Given our expected allocation ratio (N2/N1) of 2 (Equal sized sample groups mean
that the allocation ratio N2/N1 is “1”), for a small effect size d=0.2, a total sample size of
1220 is needed to achieve a power of 0.80. For a moderate effect size d=0.5, a total sample
size of 198 is needed to achieve a power of 0.80. Therefore, given our sample size of 813 for
study 1 and study 2, an effect size slightly above 0.2 will most likely be needed to detect
differences in syndemic factors among those who have and have not been HIV tested among
HLGBM. As we have a total sample of 4450 participants for study 3, a small effect size will
most likely be needed to detect race modifying the association between health care access
and socioeconomic factors and HIV testing among GBM. Given HLGBM were an
understudied population, so unfortunately, we did not have preliminary data for the power
analysis. There was less than 5% nonresponse to all variables thus a complete-case analysis

was used. All power analyses were conducted using GPower 3.0.10.

Analysis

We conducted univariate analyses for each variable of interest and reported
percentages to describe the proportion of the sample who endorsed these items. Bivariate
analyses using Rao-Scott chi-square were conducted to determine whether there were
differences between these two groups of participants (i.e. ever tested vs never tested) in terms
of each exposure variable of interest. Bivariate analyses were stratified by race in the third

study to determine whether there were differences between these two groups of participants
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in terms of the association between socioeconomic factors and HIV testing, and health care

access factors and HIV testing.

Model Specifications

For all studies, Chi-square tests were used to evaluate the association between having
ever been tested for HIV and the exposure of interests. As the outcome was binary, Poisson
regression was used to generate prevalence ratios. The reason for choosing this method is that
Poisson regression works well with binary measures to produce a prevalence ratio. It also
allows for robust incorporation of confounders without the same convergence limitations
present using log-binomial modeling. For study 2, as we were testing synergistically
interacting metal health and socioeconomic conditions, for each pairwise combination of
interaction terms, we examined an unadjusted model and a model adjusted for confounders.
To examine race as a potential modifier for study 3, we used interaction terms. Interaction
terms for race and each exposure were included (i.e. poverty*race, health insurance
status*race, having a personal doctor*race). Additionally, a term for the main effect of race
was also included. Potential confounders were included based on literature. The 2-sided 95%

confidence intervals were also reported along with each prevalence ratio.

Assessment of Model Assumptions

Variance inflation factor (VIF) measures the impact of collinearity among the
variables in a regression model. Values of VIF smaller than 5 may indicate that
multicollinearity is likely not an issue for the study. We assessed VIF and found no evidence
of multicollinearity. Overdispersion is the presence of greater variability (statistical
dispersion) in a data set than would be expected based on a given statistical model. We

included scale parameter for overdispersion.
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All analyses included statements accounting for complex survey design (strata and
cluster statements) and subpopulation statements, with using SAS 9.4 (SAS Institute, Inc.,

Cary, NC).

Overall Study Strengths and Limitations

To my knowledge, this study is innovative in using representative, population-based
data to assess the syndemic effect of mental health and socioeconomic characteristics among
HLGBM in the context of HIV testing, and to examine whether race modifies the association
between health care access and socioeconomic factors and HIV testing among GBM, which
contributes to the gap of knowledge in the research of HIV testing. Using a nationally
representative, population-based dataset, also provides a sample size sufficiently large
enough to assure reliable estimates for those who have tested and not tested among GBM.

However, there are several limitations that should be notes. First, as a cross-sectional
study, the exposure and outcome were simultaneously assessed and therefore, a temporal
relationship between exposure and outcome could not be established. Furthermore, it is
possible that individuals who had a positive HIV test developed depressive disorders,
negative drinking behaviors, and/or felt stress more frequently after they tested positive for
HIV testing. Second, data on HIV and mental health were measured with single items that
lack specificity; accordingly, this increases measurement error. Third, as the study relied
entirely on self-reporting, and several of the constructs were subject to social desirability
bias, HIV testing behaviors might be overreported. In addition, sexual identity may have
some effect of modification on the association between health care access and socioeconomic
factors and HIV testing among GBM, however, as this study did not focus on the differences

within sexual minorities, we did not assess sexual identity as a modifier.
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Chapter 3 - Mental Health Conditions and Socioeconomic Characteristics Associated

with HIV Testing Among Hispanic/Latino Gay and Bisexual Men (Manuscript 1)

Abstract

Background: Hispanic/Latino Americans males have disproportionately higher rates
of HIV infection compared to their White counterparts. Due to a lack of studies on this
population, we sought to describe the prevalence of mental health conditions and
socioeconomic characteristics of HLGBM in the United States. Methods: I performed a
secondary data analysis on 813 HLGBM from the 2017 BRFSS. I used weighted Poisson
regression models to examine the prevalence of mental health conditions and socioeconomic
risk factors among HLGBM comparing those who have and have not been tested for HIV.
Results: The results of bivariate associations indicated that depression (prevalence ratio
[PR]=1.36; 95% CI: 1.12, 1.64) and frequent high stress (PR=1.23; 95% CI: 1.02, 1.49) were
associated with a higher prevalence of HIV testing, whereas poverty was associated with a
lower prevalence of HIV testing (PR=0.64, 9% CI: 0.55, 0.75). In an adjusted model that
included mental health and demographic variables including age, marital status, health
insurance status, access to a personal doctor, and education, only poverty status maintained
an association with HIV testing at p<.05 (PR=0.77, 95% CI: : 0.65, 0.92). Discussion:
Findings from this study identified that HIV testing behavior is patterned by worse mental
health outcomes and higher socioeconomic positions. This study lays the groundwork for
exploring how sociodemographic and mental health conditions are associated with HIV
testing among HLGBM and can inform strategies to promote HIV testing among this highly

vulnerable group.
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Background

Hispanic/Latino Americans have disproportionately higher rates of HIV infection
compared to their White counterparts (CDC, 2018). In 2017, despite comprising only 18% of
the total US population, 10,292 Hispanic/Latino Americans were newly diagnosed with HIV,
which accounted for 26% of the total new HIV infections (40,324) in the US (CDC, 2018).
Although efforts to prevent HIV among Hispanics/Latinos have been conducted, leading to
overall declines in HIV, new infections in this population have begun to increase in recent
years, especially among men (CDC, 2018). Gay and bisexual men (GBM) are more affected
by HIV than other subpopulations (CDC, 2019). In 2015, despite representing only 2% of the
Hispanic/Latino population, Hispanic/Latino Gay and Bisexual Men (HLMSM) accounted
for 67% of HIV diagnoses in this population (CDC, 2018).

The challenges across the HIV continuum begin with knowing one’s status to
achieving an undetectable viral load, resulting in delayed HIV diagnosis (CDC, 2019).
Knowing one’s HIV status is important to help take steps to prevent onward transmission of
HIV and early detection of HIV can help people take full advantage of HIV treatment
(Hoenigl et al., 2016; Lesko et al., 2016; Batavia et al., 2016; Mehta et al., 2016).
Antiretroviral Therapy (ART) is a medication that if taken correctly, helps to keep the viral
load undetectable and is most effective if initiated before symptoms develop, meaning early
screening is critical (Hoenigl et al., 2016; Lesko et al., 2016). Based on the National
HIV/AIDS Strategy (NHAS) 2020, one specific goal related to early HIV diagnosis and
effective care is to increase the percentage of HIV-positive individuals aware of their status
to 90% (ONAP, 2015). However, it was estimated that around one in six Hispanic/Latino
Americans who are living with HIV in the United States are unaware of their status (CDC,

2018). Increasing HIV testing uptake in this population is critical to meet the national goal.
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Hispanic/Latino communities face a number of challenges to accessing HIV
prevention and treatment services (Levison, Levinson, & Alegria, 2018). Extant literature has
shown that poverty, migration patterns, lower educational level, and language barriers are key
barriers to HIV testing and treatments in this population (Dolwick Grieb et al., 2015;
Levison, Levinson, & Alegria, 2018; Mufioz-Laboy et al., 2018; Martinez et al., 2016).
Further studies have found that social, structural and psychological factors also serve as
barriers to HIV prevention and care. A study conducted in New York City determined the
vulnerability to HIV among Latino men was associated with the structural, social, biological
factors, and the context of social marginalization (Wilson et al., 2014).

Although numerous studies have been conducted to explain the high rates of HIV
infection among gay and bisexual men in the United States, most of them are focused
primarily on sexual risk behaviors (Kim et al., 2019; Muiioz-Laboy et al., 2018; Martinez et
al., 2016; Singer and Clair, 2003). Limited evidence can be found for factors associated with
HIV testing in Hispanic/Latino Gay and Bisexual Men (Martinez et al., 2016; Painter et al.,
2019). In research with black MSM, Turpin and colleagues found that there was a syndemic
of depression, poverty, and a lack of health care access that negatively affects HIV testing
among black MSM (Turpin, 2018). The mental health conditions and socioeconomic factors
that present challenges to HIV testing among Black MSM are also disproportionately
common among Latino GBM and put them at higher risk for HIV infection (Lewis & Wilson,
2017; Martinez et al., 2017; Mufioz-Laboy et al., 2018; Martinez et al., 2016; Gonzalez-
Guarda et al., 2016; Gonzalez-Guarda et al., 2011; Singer and Clair, 2003). Given the racial
disparities in HIV with HLGBM facing heightened risk for infection, it is important to
examine the prevalence of mental health conditions and socioeconomic factors among

HLGBM who have ever been tested for HIV and those who have not.
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We used a theoretical model derived from the Anderson’s Model of Health Care
Utilization in this study. Andersen’s Behavioral Model (BM) has been used extensively in
studies investigating the use of health services to determine the fundamental effect of each
factor of interest on the utilization of health services, in order to promote prevention,
treatment and management of diseases (Andersen, 1995; Rupali et al., 2013; Jonathan et al.,
2019). In our study, we utilized this model as a conceptual framework to determine whether
mental health conditions and socioeconomic factors had effects on HIV testing in HLGBM.

Stigma and discrimination serve as predisposing factors as well in the utilization of
health services, such as HIV testing. The Minority Stress Theory posits that stigma,
prejudice, and discrimination create a hostile and stressful social environment that leads to
excess in social stressors and ultimately, contributes to adverse mental health problems and
increased sexual risk among racial/ethnic and sexual minority groups (Dyer, 2013).
Therefore, this model is suitable for our study as well, in which we explored the effect of
social stressors on getting health care among racial/ethnic and sexual minority groups such as
HLGBM (Meyer, 2003). Meyer (2003) posited that experiences of heterosexist
discrimination, racist events, and internalized heterosexism result in higher prevalence of
mental disorders in lesbians, gay men, and bisexuals. There was strong evidence that
HLGBM are more likely to have mental disorders, such as depression and anxiety disorders
(Martinez et al., 2017; Kerr, Santurri & Peters, 2013; King et al., 2008), substance misuse,
such as alcohol and other substance dependence (Martinez et al., 2017; Kerr, Ding, Burke &
Ott-Walter, 2015) than heterosexual people. Therefore, these mental health conditions were
included in our study and examined in relation to uptake of HIV testing.

The overall goal of this study was to describe the prevalence of mental health
conditions and socioeconomic characteristics of HLGBM in the United States, and assess

differences between those who had ever been HIV tested and those who had not. We
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hypothesized HLGBM who had not been tested for HIV would have worse mental health
outcomes and lower socioeconomic position when compared to those who had ever been

tested.

Methods
Sample

This was a cross-sectional study using data from the Centers for Disease Control and
Prevention’s (CDC) Behavioral Risk Factor Surveillance System (BRFSS) 2017 (CDC,
2017). The BRFSS is a state-based system of telephone health surveys that collects
information on health risk behaviors, preventive health practices, and health care access
primarily related to chronic disease and injury. HIV-related behaviors, mental health
conditions, and socioeconomic factors are measured in the BRFSS, which makes the dataset
suitable for this study. Data collection is conducted separately by each state. The design uses
state-level, random digit dialed probability samples of the adult (aged 18 and older)
population. Data is weighted taking into consideration of study designs and demographic
information (age, race/ethnicity, sex, marital status, education etc.) (CDC, 2018).

Participants of BRFSS are U.S. civilian noninstitutionalized individuals aged 18 years
and older residing in households. Given the purpose of this study was to describe mental
health conditions and socioeconomic factors associated with having ever been tested for HIV
or not in HLGBM, we restricted analyses to male Hispanic/Latino Americans, who were aged
18 years and older, and identified as gay or bisexual. A total of 813 participants were

included in our study.

Measures
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The outcome of interest “Having ever been tested for HIV” was derived from a
question that asked participants “Have you ever been tested for HIV?” (categorized into:
0=No, 1=Yes).

The main exposure variables were mental health conditions include depression, heavy
drinking, and stress. Depression was measured by a question asking if participants were
“(Ever told) you have a depressive disorder (including depression, major depression,
dysthymia, or minor depression)?” (categorized into: 0=No, 1=Yes). Heavy drinking was
measured by a question, which asked participants to answer yes or no to the following:
“Heavy drinkers (adult men having more than 14 drinks per week and adult women having
more than 7 drinks per week) ” (categorized into: 0=No, 1=Yes). Stress was assessed by the
question “Within the last 30 days, how often have you felt this kind of stress?” under a
statement that “Stress means a situation in which person feels tense, restless, nervous, or
anxious, or is unable to sleep at night because his/her mind is troubled all the time.” Possible
responses were: None of the time, A little of the time, Some of the time, Most of the time, or
All of the time. In our analysis, we dichotomized these responses into Low Frequency (None
of the time, A little of the time, or Some of the time) and High Frequency (Most of the
time/All of the time) (categorized into: 0= Low Frequency, and 1=High Frequency). Similar
classification has been used in other studies (Bernstein et al., 2016).

The main exposure variables of socioeconomic factors were poverty, age, marital
status, health insurance status, having a personal doctor, and education level. Poverty status
was a binary variable (categorized into: 0=No, and 1=Yes) calculated from self-reported
household income and number of adults and children in the household, based on the United
States poverty thresholds for 2017. Age had five categories: 18-24, 25-34, 35-44, 45-54, 55
or older. We reduced the responses of “55-64” and “65 or older” as “55 or older” given the

HIV incidence was substantially lower among individuals above the age of 54 (CDC, 218).
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We dichotomized marital status by responses of “divorced, widowed, separated and never
married” as “No”, and “married, and a member of an unmarried couple” as “Yes”
(categorized into: 0=No, and 1=Yes). Similar classification has been used in other studies
(Balluz & Strine, 2010). Health insurance status was assessed by a question asking
participants “Do you have any kind of health care coverage?” (categorized into: 0=No, and
1=Yes). Having a personal doctor was derived from a question asking participants “Do you
have one person you think of as your personal doctor or health care provider?” (categorized
into: 0=No, and 1=Yes). Education level was assessed by “Level of education completed”
(categorized into: 0= Did not graduate High School, 1=Graduated High School, 2=Attended

College or Technical School, and 3=Graduated from College or Technical School).

Statistical Analysis

Our sample of HLGBM participants were categorized as those who had ever been
tested for HIV, and those who had not been tested for HIV. We conducted univariate analysis
for each variable of interest using percentages.

Bivariate analysis using Rao-Scott chi-square was conducted to determine whether
there were differences between these two groups of participants in terms of mental health and
socioeconomic characteristics. As the outcome was binary, Poisson regression was used to
generate prevalence ratios. The 2-sided 95% confidence intervals were also reported along
with each prevalence ratio.

There was less than 5% nonresponse to all variables thus a complete-case analysis
was used. We assessed variance inflation factor (VIF) and found no evidence in support of
multicollinearity. All analyses included statements accounting for complex survey design

(strata and cluster statements), using SAS 9.4 (SAS Institute, Inc., Cary, NC).
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Results

In the total sample of 813 HLGBM, 47.1% had ever been HIV tested, 13.5% of had
depressive disorders, 10.1% reported heavy drinking, and high frequency stress (14.8%) was
less common than low frequency stress (85.2%). A percentage of 42.3 participants were
living below the federal poverty level, 46.5% were married or a member of an unmarried
couple, and 53.6% had an education of high school or less. More than half of the sample
reported that they had health insurance (51.6%), as well as having a personal doctor (51.9%).

There were differences in mental health conditions and socioeconomic characteristics
of HLGBM between those who had ever had an HIV test and those who had not (Table 1).
Compared to participants who had ever had an HIV tested, those who had not been tested
were significantly more likely to be in poverty (52.5% compared to 34.6%), be married
(58.3% compared to 42.2%), have no health insurance (52.8% compared to 29.8%), not
having a personal doctor (59.0% compared to 36.4%), and have an education of less than
high school (65.2% compared to 21.2%). They were less likely to have depressive disorders
(9.0% compared to 22.2%), engage in heavy drinking (4.6% compared to 7.9%), and to
report frequency high stress (12.2% compared to 16.9%). However, the differences in mental
health outcomes were not statistically significant.

Table 2 shows the results of the Poisson regression model. Among measures of
mental health conditions, having depressive disorders (PR=1.36; 95% CI: 1.12, 1.64) and
having frequency high stress (PR=1.23; 95% CI: 1.02, 1.49) were significantly associated
with higher prevalence of having ever been HIV tested in unadjusted models. However, these
differences were no longer significant in the full model adjusted for confounders. Poverty
was significantly associated with lower prevalence of having ever been HIV tested in both
unadjusted (PR=0.64; 95% CI: 0.55, 0.75) and adjusted (PR=0.77; 95% CI: 0.65, 0.92)

models.
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Discussion

This study showed that individuals with a history of HIV testing were more likely to
report a history of depression, heavy drinking, and high frequency of stress when compared
to individuals who had not had an HIV test. We also found that poverty was negatively
associated with HIV testing among HLGBM. Taken together, our results suggest that HIV
testing behavior is patterned by worse mental health outcomes and higher socioeconomic
positions.

Study findings confirmed that HLGBM living above the federal poverty level are
more likely to have been tested for HIV.. Research on males in general has noted thatincome
might affect the HIV testing behaviors of men. A study focused on factors associated with
HIV testing in Mozambique suggests financial barriers to HIV testing might be substantial in
men, and possibly due to the cost of transportation to static health facilities (Agha, 2012);
Another study indicates that barriers to HIV testing includes lack of free/low cost care
(Sandra et al., 2011). Also, it has been found that poverty is associated with lower lifetime
HIV testing among black MSM in the U.S. (Turpin, 2018).

Although limited research has focused on poverty and HIV testing among HLGBM,
challenges that Hispanic/Latino communities are facing may limit their access to HIV
prevention and treatment services (Levison, Levinson, & Alegria, 2018). Studies have
indicated that poverty, migration patterns, lower educational level, and language barriers may
serve as barriers to HIV testing and treatments in this population (Dolwick Grieb et al., 2015;
Levison, Levinson, & Alegria, 2018; Mufioz-Laboy et al., 2018; Martinez et al., 2016).
Garcia and colleagues found that structural barriers such as poverty may limit awareness
about HIV infection risks and opportunities for testing among HLGBM (Garcia, et al., 2016).

Therefore, in order to promote the uptake of HIV testing among HLGBM, it is urgent to
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develop new interventions and prevention programs that targeted to HLGBM in particular
and comprehensively address structural and psychosocial issues that HLGBM may face.

It is important to consider our results in the context of several limitations. First, as a
cross-sectional study, the exposure and outcome were simultaneously assessed, and the
temporal relationship between exposure and outcome could not be established. It is possible
that individuals who had HIV tested positive developed depressive disorders, heaving
drinking behaviors, and/or frequent high stress after their testing behaviors. Second, data on
HIV and mental health were measured with single items that lack specificity; accordingly,
this increases measurement error. For example, depressive disorders were measure by asking
whether participants ever had depression, major depression, dysthymia, or minor depression.
These four levels of depression might have different influence on HIV testing behaviors,
which might contribute to measurement bias in the results. Third, as the study relied entirely
on self-reporting, and several of the constructs were subject to misclassification and/or social
desirability bias, mental health conditions might be underreported, resulting in an
underestimation of the true association between X and Y. Finally, as HLGBM face high risk
for HIV, the HLGBM might be more likely to falsely report that they had been tested for HIV
as the result of social desirability bias.

Despite these limitations, this study was innovative in several respects. First, it uses
representative, population-based data to determine the mental health and socioeconomic
characteristics among HLGBM in the context of HIV testing, which fills a gap in knowledge
about HIV testing. It is important to consider Hispanic/Latino Gay and Bisexual Men on their
as a distinct population, because mental health conditions and socioeconomic factors are also
disproportionately common among HLGBM and put them at higher risk for HIV infection.

Second, the sample size was large as it reflected an understudied minority population of
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HLGBM, and was sufficient to assure reliable estimates for those who ever had tested and
not tested among HLGBM.
Conclusions

Evaluation of the prevalence of sociodemographic and mental health conditions
factors among HLGBM from across the United States contributed much needed descriptive
data on HLGBM and will help inform the application of the syndemics approach in this
population. This study lays the groundwork for exploring how sociodemographic and mental
health conditions are associated with HIV testing among HLGBM and can inform strategies
to promote HIV testing among this uniquely vulnerable population. Our findings indicate that
healthcare professionals and public health practitioners should focus on the uptake of HIV
testing among HLGBM. Further studies are needed to explore whether sociodemographic and
mental health conditions operate as a syndemic and impact HIV testing of this highly
vulnerable group. The applicatuion of syndemics to the exploration of >....... would be
beneficial, as it would influence the ways in which interventions to increase uptake of testing

are targeted.
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Table 1. Mental Health Conditions and Socioeconomic Characteristics stratified by HIV Testing
among Hispanic/Latino Gay and Bisexual Men (n=813): Behavioral Risk Factor Surveillance System

(BRFSS) 2017 (Weighted).

HIV Tested X% HIV not Tested X%
(n=379)% (n=434)%

Self-reported Lifetime History of Depression
No 77.8 91.9
Yes 22.2 9.0

p-value: 0.1532
Heavy Drinking, Past 30 Days
No 92.1 95.4
Yes 7.9 4.6

p-value: 0.7826
Perceived Stress, Past 30 Days
Low 83.1 87.8
High 16.9 12.2

p-value: 0.2134
Poverty Status
Not in Poverty 65.4 47.5
Poverty 34.6 52.5

p-value: 0.0020
Age (years)
18-24 12.1 12.4
25-34 23.5 19.1
35-44 21.4 22.1
45-55 16.4 14.7
55+ 26.6 31.6

p-value: 0.0979
Marital Status
Not Married 57.8 41.7
Married / Partner 42.2 58.3

p-value: 0.0007
Health Insurance Status
No 29.8 52.8
Yes 70.2 47.2

p-value: 0.0066
Personal Doctor
No 36.4 59.0
Yes 63.6 41.0

p-value: 0.0051
Education
Less than High School 29.8 65.2
High School 24.5 21.2
Some College 20.1 8.1
College Graduate 25.6 5.5

p-value: <0.0001

All p-values calculated using a Rao-Scott chi-square test. Significant values (p<.05) bolded.
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Table 2. Prevalence Ratios (PR) and 95% Confidence Intervals (CI) for the Association Between

Mental Health Conditions and Socioeconomic Characteristics and Ever Having an HIV Test among
Hispanic/Latino Gay and Bisexual Men (n=813): Behavioral Risk Factor Surveillance System (BRFSS)

2017 (Weighted)

Self-reported Lifetime History of Unadjusted Model Adjusted Model*
Depression PR (95%CI) PR (95%CI)
No 1.00 1.00

Yes 1.36 (1.12, 1.64) 1.16 (0.94, 1.43)
Heavy Drinking, Past 30 Days

No 1.00 1.00

Yes 1.07 (0.84, 1.35) 0.96 (0.75, 1.24)

Perceived Stress, Past 30 Days

Low

1.00

1.00

High

1.23 (1.02, 1.49)

1.05 (0.86, 1.28)

Poverty Status

Not in Poverty

1.00

1.00

Poverty 0.64 (0.55, 0.75) 0.77 (0.65, 0.92)
Age (years)

18-24 1.00
25-34 1.84 (1.44, 2.35)
35-44 1.96 (1.50, 2.56)
45-54 1.38 (0.99, 1.93)
55+ 1.72 (1.31, 2.24)
Marital Status

Not Married 1.00

Married / Partner

0.75 (0.63, 0.88)

Health Insurance Status

No 1.00

Yes 1.06 (0.88, 1.27)
Personal Doctor

No 1.00

Yes 1.26 (1.05, 1.52)

Education Levels

Less than High School

1.00

High School 1.65 (1.34, 2.04)
Some College 1.84 (1.47, 2.30)
College Graduate 1.72 (1.32, 2.22)

Note: significant values are bolded.
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Chapter 4 - Syndemics and HIV Testing among Hispanic/Latino Gay and Bisexual Men
(Manuscript 2)

Abstract

Background: Marginalized populations, including Hispanic/Latino Gay and Bisexual
Men (HLGBM) are disproportionately affected by HIV in the United States. HIV testing
remains a cornerstone of as a secondary public health intervention, while limited research has
focused on HIV testing in Hispanic/Latino sexual minorities. Methods: To understand how
mental health conditions and socioeconomic characteristics operate as a syndemic to
influence HIV testing for HLGBM, I applied a syndemic model of synergistically interacting
epidemics among HLGBM. I performed a secondary data analysis on 813 HLGBM from the
2017 BRFSS and used weighted Poisson regression models to examine the applicability of
syndemic theory to HIV testing among HLGBM. Results: Results from interaction tests
supported the application of syndemic theory to HIV testing (p-values <.05 for all pair-wise
interactions between risk factors). We used strata-specific estimates to display the synergistic
relationships between combinations of risk factors, adjusted for demographic characteristics.
For example, individuals who were poor and that had a mental health condition (i.e.,
depressive disorder, heavy alcohol consumption, frequent high stress) had a lower prevalence
of HIV testing relative to those with poverty or a mental health condition alone (e.g. among
HLGBM living in poverty, those who were heavy drinkers had 0.16 (95% CI: 0.05, 0.54)
times the prevalence of having an HIV test compared to those were not in poverty and not
heavy drinkers). Discussion: Findings demonstrated that sociodemographic factors and
mental health conditions facing HLGBM work in tandem and contribute to syndemic
conditions. The intersectional examination of syndemics can improve HIV prevention at the
social level that will reduce barriers to HIV testing and prevention services in their

communities.
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Background

HIV continues to be a major public health concern in the United States (UNAIDS,
2018). Marginalized populations, including Hispanic/Latino Americans are
disproportionately affected by HIV (CDC, 2018). Nearly 252,400 Latinos were living with
HIV by the end of 2015, which accounted for 23% of the total population of people living
with HIV in the United States, despite Hispanics/Latinos only comprising around 18% of the
total US population (CDC, 2018). Despite HIV prevention efforts on transmission among
racial/ethnic minority populations, new diagnoses of HIV continue to increase among
Hispanics/Latinos, especially among Hispanic/Latino men (CDC, 2018). It was estimated that
among Hispanic/Latino, Hispanic/Latino men accounted for 87% (8,999) of new HIV
diagnoses am in 2016, and 85% (n=7,689) of diagnosed HIV acquisition were among Latino
gay and bisexual men (GBM) (CDC, 2018). Sexual and gender minority Latinos are a
vulnerable subgroup which may be marginalized along dimensions of both ethnic minority
status and sexual orientation (CDC, 2019). Between 2010 and 2016, new HIV diagnoses
among Hispanic/Latino men who have sex with men (MSM) increased by approximately
30%, from 6,400 to 8,300 (CDC, 2019). In 2016, 85% of new HIV diagnoses among Latinos
were among the subgroup of MSM (CDC, 2018).

One important challenge across the HIV continuum is the fact that 14% are unaware
of their HIV status (CDC, 2019). CDC recommends increased HIV testing to address the
disproportionate burden of HIV among racial/ethnic minorities (CDC, 2019), including
Hispanic/Latino Americans. One specific goal related to early HIV diagnosis and effective
care of the National HIV/AIDS Strategy (NHAS) 2020 is to increase the percentage of HIV-
positive individuals who are aware of their status to 90% (ONAP, 2015). However, among
Hispanic/Latino people living with HIV, approximately 1 in 6 have not received a diagnosis

(CDC, 2018). Testing for HIV remains a cornerstone of as a secondary public health
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intervention because it is the only way to know for sure whether you have acquired HIV,
which in turn may influence one to maintain a healthy life, as well as reduce onward
transmission of the virus (Levison, Levinson, & Alegria, 2018; Cohen et al., 2016; CDC,
2018; UNAIDS, 2018). Findings from the study conducted by Mehta et al. suggested that
people who were aware of their infection status were less likely to transmit the virus to others
compared to those who were unaware of their status (2016). Studies also showed that HI'V-
positive people with undetectable viral loads are less infectious and less likely to transmit
HIV through sexual contact compared to those whose viral loads are not under control
(Cohen et al., 2016). To effectively reduce one’s viral load, treatment of HIV should be
initiated before symptoms develop (CDC, 2018).

The low testing rates in Hispanic/Latino Gay and Bisexual Men (HLGBM) is
particularly concerning given the engagement in HIV risk factors, as well as HIV acquisition
in this population, and thus there is an urgent need to increase HIV testing in this population
to meet the national goal (UNAIDS, 2018). In adult MSM, the evidence is clear that
psychosocial and structural factors are associated with engagement in high-risk behaviors,
such as condomless sex. and increased acquisition of HIV, These psychosocial and structural
factors, which often co-occur with one another are also associated with lower rates of HIV
testing and diagnosis (Martinez et al., 2016; Batchelder et al., 2017; Mufioz-Laboy et al.,
2018; Beymer et al., 2019). The syndemics framework has been used to explain the high rates
of HIV among gay and bisexual men (GBM) in the United States (van den Berg et al., 2017;
Martinez et al., 2016; Robinson, Knowlton, Gielen, & Gallo, 2016). Syndemics refers to
multiple co-occurring adverse conditions that work together to increase negative health
outcomes such as HIV risk and acquisition (Singer and Clair, 2003; Singer, 2009; van den
Berg et al., 2017). Recently, a study by Turpin and colleagues applied the theory to

understand HIV testing behaviors among Black MSM (2018). The findings from the study
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highlighted a syndemic of depression, poverty, and a lack of health care access that
negatively affected HIV testing among Black MSM (Turpin, 2018).

To date, limited research has focused on HIV testing in Hispanic/Latino sexual
minorities, despite their recognition as a priority population for HIV prevention (Martinez et
al., 2016; Painter et al., 2019). A syndemic of mental health conditions and socioeconomic
factors are not unique to Black GBM, but also serve as barriers to HIV testing in Latino
GBM, putting them at higher risk for HIV, as well (Lewis & Wilson, 2017; Martinez et al.,
2017; Mufioz-Laboy et al., 2018; Martinez et al., 2016; Gonzalez-Guarda et al., 2016;
Gonzalez-Guarda et al., 2011; Singer and Clair, 2003). Syndemic theory as applied to
Hispanic/Latino MSM posits that they experience a set of risk factors that interact
synergistically to increase HIV risk, acquisition and transmission (Mufioz-Laboy et al., 2018;
Martinez et al., 2016; Gonzélez-Guarda et al., 2016). Mental health conditions faced by
HLGBM, including depression, stress and alcohol consumption may influence sexual risk
behavior and low HIV testing rates in this population (Mufioz-Laboy et al., 2018; Lewis
& Wilson, 2017; Martinez et al., 2016; Gonzalez-Guarda et al., 2016; Gonzalez-Guarda et al.,
2011; Singer and Clair, 2003). Hispanic/Latino men frequently face barriers to HIV testing
due to poverty, migration patterns, lower educational level, lack of access to health care and
language barriers (Dolwick Grieb et al., 2015; Levison, Levinson, & Alegria, 2018; Mufioz-
Laboy et al., 2018; Martinez et al., 2016). Hispanic/Latino MSM face these same barriers, but
may also be marginalized due to their experiences or fear of HIV-related stigma, which in
turn might reduce HIV testing (Martinez, 2019). Martinez et al. (2016) explored the impact of
syndemic conditions on adult sexual HIV risk behaviors among predominantly Latino MSM.
Results demonstrated that factors such as depression, high-risk alcohol consumption,
discrimination, and childhood sexual abuse were intertwined and increased HIV risk in this

population (Martinez et al., 2016). Therefore, syndemic theory was well suited to account for
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low rates of HIV testing in that sample of HLGBM (Gonzalez-Guarda et al., 2011; Gonzalez-
Guarda et al., 2016; Singer and Clair, 2003).

Moreover, few studies have applied the syndemic model of synergistically interacting
epidemics to test syndemic theory (Tomori et al., 2018; Hatcher et al., 2019). A study
conducted in India found that the syndemic model of synergistically interacting epidemics
were strongly supported (Chakrapani et al., 2019). Chakrapani et al. suggested to sharpen
syndemic models so that their empirical predictions can be adequately tested and
distinguished from other theories of disease distribution (2019).

Another conceptual framework used for our study was Anderson’s Model of Health
Care Utilization, which has been used extensively in studies investigating the use of health
services to determine the fundamental effect of each factor of interests on the utilization of
health services (Andersen, 1995; Rupali et al., 2013; Jonathan et al., 2019). As we would
explore the double effect of social stressors on getting health care among racial/ethnic and
sexual minority groups such as Hispanic/Latino gay and bisexual men, the Minority Stress
Theory is applicable as well because it posits that experiences of heterosexist discrimination,
racist events, and internalized heterosexism result in higher prevalence of mental disorders
(e.g., depression) in lesbians, gay men, and bisexuals compared to their counterparts (Meyer,
2003). Together with the sociodemographic characteristics (e.g., poverty) included in
Andersen’s model, these factors interact synergistically and form a syndemic, which affects
HIV testing in HLGBM, and increase their risk of HIV (Singer & Clair, 2003).

Given the racial/ethnic disparities in HIV among GBM, with Hispanic/Latinos
disproportionately affected, it is important to understand how mental health conditions and
socioeconomic characteristics operate as a syndemic to influence HIV testing for HLGBM in
the United States, which is the overall goal of this study. The aim was to determine whether

these factors interact synergistically and form a syndemic and whether that syndemic effects
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HIV testing in HLGBM. We hypothesized that HLGBM with a syndemic would be less

likely to have ever been tested for HIV testing compared to those without a syndemic.

Methods
Sample

This was a cross-sectional study using data from the Centers for Disease Control and
Prevention’s (CDC) Behavioral Risk Factor Surveillance System (BRFSS) 2017 (CDC,
2017). BRFSS is a state-based system of telephone health surveys that collects information
on health risk behaviors, preventive health practices, and health care access primarily related
to chronic disease and injury. HIV-related behaviors, mental health conditions, and
socioeconomic factors are included in the BRFSS, which makes the dataset suitable for this
study. Data collection is conducted separately by each state. The design uses state-level,
random digit dialed probability samples of the adult (aged 18 and older) population. Data is
weighted taking into consideration of study designs and demographic information (age,
race/ethnicity, sex, marital status, education etc.) (CDC, 2018).

Participants were U.S. civilian noninstitutionalized population aged 18 years and
older residing in households. For our study, we restricted to male Hispanic/Latino Americans

who identified as gay or bisexual.

Measures

The outcome of interest “Having ever been tested for HIV” was a dichotomous
variable (categorized into: 0=No, 1=Yes), which asked participants “Have you ever been
tested for HIV?”.

Syndemic Components: The exposure variables included a socioeconomic factor of

poverty, and mental health conditions including depression, heavy drinking, and stress.
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Poverty status was a binary variable (categorized into: 0=No, and 1=Yes) calculated from
self-reported household income and the number of adults and children in the household,
based on the United States poverty thresholds for 2017. Depression was measured by a
question asking if participants were “(Ever told) you have a depressive disorder (including
depression, major depression, dysthymia, or minor depression)?” (categorized into: 0=No,
and 1=Yes). Heavy drinking was measured by a question, which asked to answer yes or no to
the following: “Heavy drinkers (adult men having more than 14 drinks per week and adult
women having more than 7 drinks per week)” (categorized into: 0=No, and 1=Yes). Stress
was assessed by the question “Within the last 30 days, how often have you felt this kind of
stress?” under a statement that “Stress means a situation in which person feels tense, restless,
nervous, or anxious, or is unable to sleep at night because his/her mind is troubled all the
time.” Possible responses were: None of the time, A little of the time, Some of the time, Most
of the time, or All of the time. In our analysis, we dichotomized these responses into two
categories: Low Frequency and High Frequency (categorized into: 0=None of the time, A
little of the time, or Some of the time; 1=Most of the time/All of the time). Similar
classification has been used in other studies (Bernstein et al., 2016).

Potential confounders in the analysis of our study were age, marital status, health
insurance status, having a personal doctor, and education level. Age was grouped into five
categories, based on the distribution of the sample: 18-24, 25-34, 35-44, 45-54, 55 or older.
Marital Status had responses of married, divorced, widowed, separated, never married, and a
member of an unmarried couple. We categorized marital status as a binary variable (married
or a member of an unmarried couple) by “Yes” and (divorced, widowed, separated and never
married) as “No” responses (categorized into: 0=No, and 1=Yes). Similar classification has
been used in prior studies (Balluz & Strine, 2010). Health insurance status was assessed by a

question asking respondents “Do you have any kind of health care coverage?” (categorized
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into: 0=No, and 1=Yes). Having a personal doctor or not was assessed by asking respondents
“Do you have one person you think of as your personal doctor or health care provider?”
(categorized into: 0=No, and 1=Yes). Education level was assessed by “Level of education
completed” (categorized into: 0= Did not graduate High School, 1=Graduated High School,
2=Attended College or Technical School, and 3=Graduated from College or Technical

School).

Statistical Analyses

Participants were categorized as HLGBM who had ever been tested for HIV, and
HLGBM who had not ever had an HIV test. In the total sample of 813, there was less than
5% nonresponse to all variables thus a complete-case analysis was used. We performed
univariate analyses for each variable of interest and described by percentages.

Bivariate analyses were conducted to determine whether or not there were differences
between these two groups of participants in terms of the syndemic factors. Chi-square tests
were used to evaluate the association between having a syndemic of mental health conditions
and socioeconomic factors and ever having an HIV test. As the outcome was binary, Poisson
regression was used to generate prevalence ratios. We tested for interacting metal health and
socioeconomic conditions, using 6 separate models for each pair of variables that we
hypothesized would interact with each other. All p-values were calculated using a Rao-Scott
chi-square test and significant values (p<.05) were bolded. Finally, using the regression
coefficients from the model that included interaction terms, we estimated strata-specific odds
ratios for combinations of the mental health and socioeconomic variables (i.e., six in total).
For each of these combinations, we examined an unadjusted model and a model adjusted for
confounders. The 2-sided 95% confidence intervals also were reported along with each

prevalence ratio.
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All analyses included statements accounting for complex survey design (strata and
cluster statements) and subpopulation statements using SAS 9.4 (SAS Institute, Inc., Cary,

NO).

Results

In the total sample of 813 HLGBM, 47.1% had ever had an HIV test, 46.5% were
married or a member of an unmarried couple, 53.6% had an education of high school or less.
More than half of the sample reported that they had health insurance (51.6%), and 51.9%
reported they had a personal doctor.

There were differences in the prevalence of the syndemic factors between those who
ever had an HIV test and those who had not (Table 1). Compared to participants who had not
been tested, those who ever had an HIV test were more likely to have depression disorders
(22.2% compared to 9.0%), engage in heavy drinking (7.9% compared to 4.6%) and high
frequency of stress (16.9% compared to 12.2%). Those who had not been tested were more
likely to be in poverty (52.5% compared to 34.6%), compared to those who ever had an HIV
test.

Table 2 shows the results of the Poisson regression model. There were no significant
main effects of any of the mental health conditions in the adjusted model. In adjusted models,
participants in poverty had 0.77 (95% CI: 0.65, 0.91) times the prevalence of having an HIV
test compared to those not in poverty.

In our examination of interactions between pair-wise combinations the predictors
variables, we observed significant negative interactions between each of the mental health
conditions and poverty in the unadjusted and adjusted models (all p-values <.05). Participants
in poverty who had depressive disorders had 0.47 (95% CI: 0.31, 0.71) times the prevalence

of having an HIV test compared to those were not in poverty and not had depressive
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disorders. HLGBM in our sample lived in poverty who were heavy drinkers had 0.16 (95%
CI: 0.05, 0.54) times the prevalence of having been HIV tested compared to those were not in
poverty and not heavy drinkers. Individuals in poverty who had high frequency of stress had
0.30 (95% CI: 0.20, 0.46) times the prevalence of having been HIV tested compared to those
not in poverty and had low frequency of stress. In addition, participants who reported
frequent high stress and who had depressive disorders had 0.63 (95% CI: 0.46, 0.87) times
the prevalence of having been HIV tested compared to those without depressive disorders and

reported frequent low stress.

Discussion

The results from this study show that poverty is associated with HIV testing behaviors
among HLGBM. HLGBM who were in poverty were less likely to get tested for HIV than
those who were not in poverty. Moreover, poverty significantly interacted with mental health
conditions, which resulted in negative interaction effects on having ever been HIV tested. We
found that individuals with mental health conditions (depressive disorders, heavy drinking, or
high frequency of stress) and who were not in poverty were more likely to have an HIV test.
A similar pattern was found in a study of HIV testing behaviors among Black MSM, which
highlighted a syndemic of depression, poverty, and a lack of health care access that
negatively affected HIV testing among Black MSM (Turpin, 2018).

However, limited studies can be found that aim to understand how mental health
conditions and socioeconomic characteristics operate as a syndemic to influence HIV testing
for HLGBM in the United States. Hispanic/Latino communities may face a number of
challenges to accessing HIV prevention and treatment services (Levison, Levinson, &
Alegria, 2018). Studies demonstrated that poverty, migration patterns, lower educational

level, and language barriers were barriers to HIV testing and treatments in this population
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(Dolwick Grieb et al., 2015; Levison, Levinson, & Alegria, 2018; Munoz-Laboy et al., 2018;
Martinez et al., 2016). Garcia and colleagues found that structural barriers such as poverty
may limit awareness about HIV infection risks and opportunities for testing among HLGBM
(Garcia, et al., 2016). In prior research on HLGBM, one study found that poverty was
associated with limited awareness about HIV infection risks and opportunities for testing
(Garcia, et al., 2016). This study aligns with our results, which showed that HLGBM who
were in poverty were less likely to get tested for HI'V than those who were not in poverty.
Other studies have also found that HLGBM with mental health conditions such as depression,
stress and alcohol consumption, are less likely to engage in HIV testing (Muioz-Laboy et
al., 2018; Lewis & Wilson, 2017; Gonzalez-Guarda et al., 2016; Gonzalez-Guarda et al.,
2011). Future interventions and prevention programs for promoting HIV testing uptake
among HLGBM should be tailored to addressing mental health conditions for poor HLGBM
in particular, help them deal with mental health issues and increase their access to HIV
testing and treatments.

In contrast to other studies, findings from our study indicated worse mental health
conditions were associated with higher prevalence of HIV testing among HLGBM. Our
results may conflict with existing findings due to some limitations in the study design. First,
as a cross-sectional study, the exposure and outcome were simultaneously assessed, therefore
a temporal relationship between exposure and outcome could not be established.
Furthermore, it is possible that individuals who had a positive HIV test developed depressive
disorders, negative drinking behaviors, and/or felt stress more frequently after they tested
positive for HIV testing. Second, as BRFSS was not designed for the purpose of HIV and
mental health only, data on HIV and mental health were measured with single items, which
contributed to the lack of specificity and increases measurement error. For example, the

exposure of heavy drinkers was defined as adult men having more than 14 drinks per week
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and adult women having more than 7 drinks per week. However, the questionnaire did not
specify what kind of drinks for this question. The impact of different kinds of drinks on
individuals’ HIV testing behaviors might differ, which might contribute to measurement bias
in the results. Third, as the study relied entirely on self-reporting, and several of the
constructs were subject to social desirability bias, mental health conditions might be
underreported. As HLGBM were at high risk for HIV, there was an expectation that they
should have annual routine HIV tests. Due to social desirability bias, HLGBM might be more
likely to falsely report that they had been tested for HIV. Another limitation of the study is
we did not include sexual identity as a modifier. Sexual identity may have some effect of
modification on the association between syndemics and HIV testing among Hispanic/Latino
GBM, however, as this study did not focus on the differences within sexual minorities, we
did not assess that.

This study also has a number of strengths, first being that we used representative,
population-based data to assess the syndemic effect of mental health and socioeconomic
characteristics among HLGBM in the context of HIV testing, which filled in the gap of
knowledge in the research of HIV testing. In addition, the sample size of the study was large
as it reflected an understudied minority population of HLGBM, and it was sufficient to assure

reliable estimates for those who ever had tested and not tested among HLGBM

Conclusions

This evaluation of the prevalence and interaction of sociodemographic and mental
health conditions factors among HLGBM from across the United States provides an
application of the syndemics approach in this HLGBM population. Our study indicates that
HIV testing is closely enmeshed in conditions of poverty among HLGBM, and

sociodemographic and mental health conditions work in tandem to influence their HIV
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testing behaviors. These results can inform the way we promote HIV testing among this
highly vulnerable group. Our best chance to reduce the health disparity in HIV prevention
that is HIV testing will be to develop targeted interventions at the social level that will reduce
barriers to HIV testing and prevention services in their communities. A holistic approach that
includes efforts to address mental health conditions and improve socioeconomic conditions
among HLGBM is required to increase uptake of HIV testing among this population. In order
to assess sexual identity as a potential modifier of the association between syndemics and
HIV testing among Hispanic/Latino GBM, further studies conducted among different groups

of sexual minorities are needed.
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Table 1. Mental Health Conditions and Socioeconomic Characteristics stratified by HIV Testing
among Hispanic/Latino Gay and Bisexual Men (n=813): Behavioral Risk Factor Surveillance System

(BRFSS) 2017 (Weighted).

HIV Tested X% HIV not Tested X%
(n=379)% (n=434)%

Self-reported Lifetime History of Depression
No 77.8 91.9
Yes 22.2 9.0

p-value: 0.1532
Heavy Drinking, Past 30 Days
No 92.1 95.4
Yes 7.9 4.6

p-value: 0.7826
Perceived Stress, Past 30 Days
Low 83.1 87.8
High 16.9 12.2

p-value: 0.2134
Poverty Status
Not in Poverty 65.4 47.5
Poverty 34.6 52.5

p-value: 0.0020
Age (years)
18-24 12.1 12.4
25-34 23.5 19.1
35-44 21.4 22.1
45-55 16.4 14.7
55+ 26.6 31.6

p-value: 0.0979
Marital Status
Not Married 57.8 41.7
Married / Partner 42.2 58.3

p-value: 0.0007
Health Insurance Status
No 29.8 52.8
Yes 70.2 47.2

p-value: 0.0066
Personal Doctor
No 36.4 59.0
Yes 63.6 41.0

p-value: 0.0051
Education
Less than High School 29.8 65.2
High School 24.5 21.2
Some College 20.1 8.1
College Graduate 25.6 5.5

p-value: <0.0001

All p-values calculated using a Rao-Scott chi-square test. Significant values (p<.05) bolded.
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Table 2. Prevalence ratios (PR) and 95% confidence intervals (CI) for the association between Mental
Health Conditions and Socioeconomic Characteristics and ever having been HIV tested among
Hispanic/Latino Gay and Bisexual Men (n=813): Behavioral Risk Factor Surveillance System (BRFSS)

2017 (Weighted).
Unadjusted® Adjusted ®
PR (95% CI) PR (95% CI)

Self-reported Lifetime History of Depression 1.36 (1.12,1.64) 1.19 (0.97, 1.46)
(Ref: Not in Depression) 1.00 1.00
Heavy Drinking, Past 30 Days 1.07 (0.84, 1.35) 1.05 (0.82, 1.35)
(Ref: Not Having Heavy Drinking) 1.00 1.00

High Perceived Stress, Past 30 Days 1.23 (1.02,1.49) 1.06 (0.87, 1.30)
(Ref: Low Perceived Stress) 1.00 1.00
Poverty 0.64 (0.55, 0.75) 0.77 (0.65, 0.91)
(Ref: Not in Poverty) 1.00 1.00
Depression + Poverty 0.46 (0.31, 0.68) 0.47 (0.31, 0.71)
(Ref: Neither) 1.00 1.00
Heavy Drinking + Poverty 0.11 (0.03, 0.38) 0.16 (0.05, 0.54)
(Ref: Neither) 1.00 1.00

High Stress + Poverty 0.28 (0.19, 0.41) 0.30 (0.20, 0.46)
(Ref: Neither) 1.00 1.00
Depression + Heavy Drinking 1.00 (0.60, 1.66) 0.80 (0.47, 1.36)
(Ref: Neither) 1.00 1.00
Depression + High Stress 0.67 (0.49, 0.91) 0.63 (0.46, 0.87)
(Ref: Neither) 1.00 1.00
Heavy Drinking + High Stress 1.00 (0.63, 1.60) 0.68 (0.41,1.11)
(Ref: Neither) 1.00 1.00

2 Each prevalence ratio shown in the “unadjusted column is a bivariate association, estimated using a separate model

(i.e., this column displays the results of 12 separate models).

® Each prevalence ratio show in the “adjusted” column is estimated using a separate model (i.e., 12 in total), and is
includes the following covariates: Age, Marital Status, Health Insurance Status, Personal Doctor, and Education

Levels.

Note: All p-values calculated using a Rao-Scott chi-square test. Significant values (p<.05) bolded.
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Chapter 5 - HIV Testing among Gay and Bisexual Men: Exploration of Patterns by

Race/Ethnicity, Health Care Access, and Socioeconomic Status (Manuscript 3)

Abstract

Background: HIV remains a major public health crisis in the United States, and
disproportionately affect Gay and bisexual men (GBM), with ethnic/racial minorities bearing
a disproportionate burden of disease. HIV testing is an essential gateway to HIV prevention,
yet uptake remains subpar. Few studies have assessed race as a modifier of the association
between health care access and socioeconomic factors and HIV testing among GBM,
warranting further investigation. Methods: In this study, we sought to describe the
prevalence of health care access and socioeconomic factors among GBM who had ever been
tested for HI'V and those who had not been tested, stratified by race; and to determine
whether race/ethnicity modified the association between health care access and
socioeconomic factors and HIV testing among GBM. We performed a secondary data
analysis on 4450 GBM from the 2017 BRFSS. We used weighted Poisson regression models
that included multiplicative interaction terms to test our hypotheses. Results: Our analyses
revealed that race/ethnicity modified the associations between health care access and
socioeconomic factors with HIV testing (all p-values <.05). In adjusted models stratified by
race/ethnicity, poverty was associated with HIV testing among Black GBM (PR=1.21;
95%CI 1.06, 1.38) and White GBM (PR=0.86; 95% CI: 0.80, 0.93) in opposite directions;
and having a personal doctor was associated with a higher prevalence of HIV test among
Hispanic/Latino GBM only (PR=1.30; 95% CI: 1.10, 1.53). Results from this study suggest
that being White and having insurance, having a personal doctor, as well as higher household
income were protective, which advance knowledge about HIV testing among GBM.

Discussion: Findings from this study further support addressing racial disparities in health
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care access and improving socioeconomic conditions, which together may promote HIV

testing uptake among high-risk populations.
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Background

In the United States (U.S.), human immunodeficiency virus (HIV) continues to spread
and remains a major public health crisis (CDC, 2019). At the end of 2016, there were an
estimated 1.1 million adults and adolescents living with HIV in the U.S., and the overall
deaths among people with diagnosed HIV since the beginning of the HIV epidemic was
658,507 (CDC, 2018). African Americans and Hispanics/Latinos are disproportionately
affected by HIV. In 2017, African Americans accounted for 43% (16,694) of HIV diagnoses
and 13% of the population, and similarly, Hispanics/Latinos accounted for 26% (9,908) of
HIV diagnoses and 18% of the population (CDC, 2018).

Gay and bisexual men (GBM) are a vulnerable subgroup that is more affected by HIV
than their heterosexual counterparts, accounting for 66% (25,748) of all HIV diagnoses in
2017 (CDC, 2018). In particular, HIV diagnoses remained stable among all GBM from 2012
to 2016, however, there are remarkable disparities among different race/ethnicity groups
(CDC, 2018). Black/African American gay and bisexual men accounted for the largest
number of HIV diagnoses (9,807), followed by Hispanic/Latinos (7,436) and Whites (6,982)
(CDC, 2018). Census-tract data have shown that health care access and socioeconomics
characteristics such as poverty, low educational attainment and lack of access to healthcare
are associated with elevated HIV diagnoses rates among GBM (CDC, 2019). These
associations also have been found among Black sexual minority populations (El-Bassel et al.,
2010; Gant et al., 2014).

One important challenge across the HIV prevention continuum is being unaware of
one’s HIV status (CDC, 2019). In the U.S., among 1.1 million people with HIV, 15%
(162,500) of them do not know they have the virus, and these individuals are responsible for
nearly 40% of new HIV cases(CDC, 2018). Among GBM living with HIV, approximately 1

in 6 (17%) have not received a diagnosis (CDC, 2018). HIV testing is an essential gateway to
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secondary HIV prevention, treatment, and support services because early detection of HIV
can help people to receive further information about HIV risk and its transmission,
prevention, as well as fully utilize HIV treatments (Hoenigl et al., 2016; Lesko et al., 2016;
Batavia et al., 2016; Mehta et al., 2016). Findings from Mehta and his colleagues indicated
that people who were aware of their acquisition of HIV, were less likely to transmit the virus
to others when compared to those who were unaware of having acquired HIV (2016). It was
also suggested that early initiation of Antiretroviral Therapy (ART) before developing
symptoms helped improve morbidity and mortality in all stages of HIV infection (Hoenigl et
al., 2016; Batavia et al., 2016; Lesko et al., 2016). Considering the high prevalence and
incidence of HIV among GBM, promoting HIV testing uptake in this vulnerable population
is in urgent need (UNAIDS, 2018).

Extant literature indicates that the likelihood of using healthcare services (such as
HIV testing) are higher for those in higher income brackets, as well as those who have health
insurance (Lo&Cheng, 2012; Mandiwa & Namondwe, 2018), and education in HIV
prevention are associated with increased awareness of HIV testing (Ostermann et al., 2007;
Yehia, et al., 2014). A study that examined factors associated with HIV testing uptake found
that educational levels were strongly positively associated with HIV testing, which indicated
that those men who weren’t as well educated may not fully realize the benefits of testing for
HIV (Mandiwa & Namondwe, 2018). While these studies shed some light on factors that
influence testing, they don’t take into account the racial/ethnic disparities we see in testing
rates. There are striking racial disparities in HIV testing rates, in which Black and Hispanic
GBM remain as the most vulnerable populations of being less likely to test for HIV (CDC,
2019). Despite the HIV testing rates among Black and Hispanic sexual minority populations
being higher when compared with other racial minority groups, the relatively high rates of

HIV testing were disproportional with their relatively high HIV prevalence rates (CDC,
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2019). To date, extant studies have attempted to assess the influence of health care access and
socioeconomic factors on HIV testing in GBM (Turpin, 2018; Agénor et al., 2019), however,
few studies examine race as potential modifier of the association.

To fill this gap in knowledge, we used the model derived from Anderson’s Behavioral
Model of Health Care Utilization to explain the relationships between health care access and
socioeconomic factors on HIV testing among GBM. As proxies for health access, we
included health insurance status, having a personal doctor, and poverty as enabling factors to
determine whether health care access and socioeconomic factors were associated with HIV
testing among GBM, as well as whether their relationships differed by racial category. Age,
education levels and marital status were included as covariates to control for their
confounding effect on the association between the primary factors of interests and HIV
testing among GBM.

The overall goal of this study was to assess whether race modified the association
between health care access and socioeconomic factors and HIV testing among GBM in the
United States. My research aimed to describe the prevalence of health care access and
socioeconomic factors among GBM who had ever been tested for HIV and those who had not
been tested, stratified by race; and to determine whether race modified the association
between health care access and socioeconomic factors and HIV testing among GBM. We
hypothesized that greater health care access and higher socioeconomic status would be
associated with greater HIV testing among GBM. Compared with White GBM, health care
access and socioeconomic factors would have less influence on HIV testing for Black and

Hispanic/Latino GBM.

Methods

Sample
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This was a cross-sectional study using data from the Behavioral Risk Factor
Surveillance System (BRFSS) 2017, the world’s largest, annual population-based telephone
survey system tracking health conditions and risk behaviors in America since 1984 (CDC,
2017). HIV-related behaviors, mental health conditions, and socioeconomic factors are
addressed in the BRFSS, which makes the dataset suitable for this study. Data collection is
conducted separately by each state. The design uses state-level, random digit dialed
probability samples of the adult (aged 18 and older) population. Data are weighted taking into
consideration the complex study designs and demographic information (age, race/ethnicity,
sex, marital status, education etc.) (CDC, 2018). Participants were limited to races of Black,
Hispanic/Latino, or White, males who were aged 18 years and older, and identified as gay or

bisexual.

Measures

The outcome of interest “Having ever been tested for HIV” was a dichotomous
variable (yes/no) that asked “Have you ever been tested for HIV?” (categorized into: 0=No,
1=Yes).

Health care access: The main exposure variable was health care access, which
included healthcare insurance status and having a personal doctor. Health insurance status
was assessed by a question asking respondents “Do you have any kind of health care
coverage?” (categorized into: 0=No, and 1=Yes). Having a personal doctor was assessed by
a question that asked respondents “Do you have one person you think of as your personal
doctor or health care provider?” (categorized into: 0=No, and 1=Yes).

Socioeconomic Factors: The second main exposure variable was poverty. Poverty

status was a binary variable (categorized into: 0=No, and 1=Yes) calculated from self-
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reported household income and number of adults and children in the household, based on the
United States poverty thresholds for 2017.

We used an imputed variable “Race” provided by the 2017 data. It was imputed based
on two questions: The first question asked about race” based on the United States Census
categories, and the other question was included for Hispanic ethnic identity. We combined
these items and created three categories (0=White, 1=Black, 2=Hispanic/Latino). Similar
classification has been used in other studies (Dhingra et al, 2011; Marrone et al, 2019).

Potential confounders in the analysis of our study were age, marital status, and
education level. Age had five categories: 18-24, 25-34, 35-44, 45-54, 55 and older. Marital
Status was categorized as married, divorced, widowed, separated, never married, and a
member of an unmarried couple. We reduced responses of “married” and “a member of an
unmarried couple” as “Yes” and “divorced”, “widowed”, “separated” and “never married” as
“No” (0=No, and 1=Yes). Similar classification has been used in other studies (Balluz &
Strine, 2010). Education level was assessed by the respondent indicating the “Level of
education completed” (categorized into: 0= Did not graduate High School, 1=Graduated High
School, 2=Attended College or Technical School, and 3=Graduated from College or
Technical School). These variables were selected as potential confounders as they were not

likely to mediate the association between any of the exposures of interests and HIV testing.

Statistical Analyses

Participants were categorized as those who ever had an HIV test, and those who had
not. There was less than 5% nonresponse to all variables thus a complete-case analysis was
used. We conducted univariate analyses for each variable of interest, and reported
percentages to describe the proportion of the sample who endorsed these items. Bivariate

analyses were conducted and stratified by race to determine whether or not there were
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differences between these two groups of participants in terms of the association between
health care access factors and HIV testing, and socioeconomic factors and HIV testing.

As the outcome is binary, Poisson regression was used to generate prevalence ratios.
The reason for choosing this regression model was that Poisson regression is not only used
for count data, it also works well with binary measures. When used with binary outcomes, it
produces prevalence ratios, allowing for robust incorporation of confounders. Terms for each
of the exposures (healthcare insurance status, having a personal doctor, and poverty) were
included in the model. To examine race as a potential modifier, we used separate models with
interaction tests to examined the significance of interaction terms for race and each exposure
(i.e. health insurance status*race, having a personal doctor*race, and poverty*race).
Additionally, a term for the main effect of race were also included. Age, education level and
marital status were included as confounders based on literature. For each of these
combinations, we examined an unadjusted model and a model adjusted for confounders. All
p-values were calculated using a Rao-Scott chi-square test and significant values (p<.05)
were bolded. The 2-sided 95% confidence intervals also were reported along with each
prevalence ratio.

We assessed variance inflation factor (VIF) and found no evidence of
multicollinearity. All analyses included statements accounting for complex survey design
(strata and cluster statements) and subpopulation statements, using SAS 9.4 (SAS Institute,

Inc., Cary, NC).

Results
In the total sample of 4450 GBM, 54.5% reported that they had ever been tested for
HIV, 35.2% were poor, 68.9% reported that they had a personal doctor, and 75.2% reported

that they had health insurance. Less than half of the participants (41.6%) were married or a
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member of an unmarried couple, 26.4% had an education of high school or less, and the
majority of the sample was 55 years of age or older (32.9%). White individuals accounted for
54.9% of the total sample and 55.8% of those who were HIV tested, followed by
Hispanic/Latinos (35.7% and 30.6%), and Black (9.4% and 12.9%).

White GBM showed differences in the socioeconomic characteristics and HIV testing
(Table 1). Among White GBM, those who had not been tested were significantly more likely
to be in poverty (30.0% compared to 19.7%), compared to those who had ever had an HIV
tested. Significant differences in health care access and HIV testing were only found among
Hispanic/Latino GBM. Compared to Hispanic/Latino GBM who had not been tested for HIV,
those who had ever had an HIV tested were significantly more likely to having health
insurance (70.6% compared to 47.0%), and having a personal doctor (63.5% compared to
38.6%). There were no significant differences in health care access and socioeconomic
factors and HIV testing for Black GBM.

The results of interaction tests for interaction terms for race and each exposure were
significant (p<.05), which provided the rational of stratified analysis (Table 2). Table 2
shows the results of the Poisson regression models stratified by race/ethnicity. In models
adjusted for age, education levels and marital status, poverty showed significant effects on
HIV testing among Black GBM (PR=1.21; 95%CI 1.06, 1.38), and White GBM (PR=0.86;
95% CI: 0.80, 0.93) in opposite directions. Having a personal doctor (PR=1.30; 95% CI:
1.10, 1.53) was significantly associated with having an HIV test among Hispanic/Latino

GBM.

Discussion

This study demonstrates that Hispanic/Latino GBM who had a personal doctor were

more likely to get HIV tested than those who did not have a personal doctor. Having health
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insurance had a positive effect on HIV testing as well; although the association was not
strong, the findings were consistent with previous literature (Mandiwa & Namondwe, 2018).
Poverty were found its negative effect on HIV testing among White GBM, which confirmed
previous literature that GBM who were in poverty were less likely to use healthcare services
such as HIV tests (Lo&Cheng, 2012; Turpin, 2018; Agénor et al., 2019). Results for Black
GBM indicated that Black GBM who were in poverty were more likely to had been tested for
HIV, which conflicts with our hypothesis. Results supported our hypothesis that race
modified the association between health care access and socioeconomic characteristics and
HIV testing. We found that being Black or Hispanic/Latino negatively influenced the
association between health care access and socioeconomic factors and HIV testing among
GBM, compared to White GBM, indicating that being white and having insurance, having a
personal doctor, as well as not living in poverty were protective, which added knowledge in
the research of HIV testing for these two groups of men.

There are several strengths of the study. One is its generalizability to GBM in the
United States as we used nationally representative data to assess the modification effect of
race. The other strength is that the sample size was large as it reflected an understudied
minority population of HLGBM, and was sufficient to assure reliable estimates for those who
ever had tested and not tested among HLGBM

However, this study also has several limitations. First, as a cross-sectional study, the
exposure and outcome were simultaneously assessed, the temporal relationship between
exposure and outcome could not be established. Second, as BRFSS was not designed for the
purpose of studying HIV and mental health only, therefore data on HIV and mental health
were measured with single items, which contributed to the lack of specificity and increased
measurement error. For example, there was an issue with temporality in the measurements

given the HIV testing was asked for ever had been tested. We did not have information about
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the frequency of testing behaviors as well. If the majority of participants had just once been
tested in their lifetime, the association between HIV testing and health care access and
poverty might be overreported. Third, as the study relied entirely on self-reporting, and
several of the constructs were subject to social desirability bias, HIV testing behaviors might
be overreported. In addition, sexual identity may have some effect of modification on the
association between health care access and socioeconomic factors and HIV testing among
GBM, however, as this study did not focus on the differences within sexual minorities, we

did not assess sexual identity as a modifier.

Conclusions

Given the racial disparities in HIV rates among GBM, it is important to understand
why individuals in racial/ethnic groups facing the highest burden of HIV may not engage in
regular HIV testing. Future research should include multi-ethnic populations of GBM and
assess the extent to which differences exist within the social contexts in which they live and
the extent to which health care access and related socioeconomic characteristics contribute to
the continued high rates of undiagnosed HIV infections among GBM. This study is important
because it is the first analysis to examine whether race modifying associations between health
care access and socioeconomic factors with HIV testing outcome, which has implications for
prevention strategies. It is well-known that GBM contribute to the highest number of HIV
infections, and Black GBM and HLGBM have been characterized as subpopulations of GBM
that have been severely affected by HIV (CDC, 2019). Our study indicates that being white
and having insurance, having a personal doctor, as well as not living in poverty were
protective, which highlighted the need for the development of more effective HIV testing
promotion programs for Black and Hispanic/Latino GBM, increasing their access to health

care services, addressing structural factors such as transportation to clinics.
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Table 1. Health care access and Socioeconomic Characteristics Stratified by Race and HIV Testing Status

among Gay and Bisexual Men (n=4450): Behavioral Risk Factor Surveillance System (BRFSS) 2017

(Weighted).
Variables Black (n=356) Hispanic/Latino White (n=3185)
(n=909)
HIV Test No HIV HIV Test | No HIV HIV Test No HIV
X% Test X% Test X% Test
(n=231) X% (n=411) X% (n=1750) X%
% (n=125) % (n=498) % (n=1435)
% % %
Health Insurance Status
No 16.0 18.4 29.4 53.0 7.4 8.5
Yes 84.0 81.6 70.6 47.0 92.6 91.5
p-value 0.3573 0.0023 0.2827
Personal Doctor
No 21.6 224 36.5 614 16.1 17.4
Yes 78.4 77.6 63.5 38.6 83.9 82.6
p-value 0.7483 0.0005 0.4478
Poverty Status
Not in Poverty 66.7 74.4 57.7 46.0 80.3 70.0
Poverty 333 25.6 42.3 54.0 19.7 30.0
p-value 0.1687 0.9980 <0.0001
Age (years)
18-24 10.8 12.0 12.9 12.7 8.0 114
25-34 16.5 9.6 24.1 19.7 14.2 7.1
35-44 18.2 5.6 20.7 22.7 10.0 4.3
45-55 25.1 13.6 15.8 16.1 20.5 9.1
55+ 294 59.2 26.5 28.9 474 68.2
p-value 0.0016 0.3630 <0.0001
Marital Status
Not Married 79.7 72.8 57.7 41.2 61.3 56.2
Married / Partner 20.3 27.2 42.3 58.8 38.7 43.8
p-value 0.1059 0.0005 0.2333
Education
Less than High School 11.7 24.8 304 66.5 3.0 10.0
High School 30.7 33.6 24.1 20.9 15.6 30.6
Some College 28.6 20.0 20.7 7.6 26.1 22.6
College Graduate 29.0 21.6 24.8 5.0 55.3 36.7
p-value 0.0489 <0.0001 <0.0001

All p-values calculated using a Rao-Scott chi-square test. Significant values (p<.05) bolded.
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Table 2. Prevalence ratios (PR) and 95% confidence intervals (CI) for the association between
Health care access and Socioeconomic Characteristics and ever having been HIV tested among
Gay and Bisexual Men (n=4450): Behavioral Risk Factor Surveillance System (BRFSS) 2017

(Weighted).

Models Unadjusted Model Adjusted Model *
PR (95% CI) PR (95% CI)

Black

Health Insurance Status

No 1.00 1.00

Yes 1.13 (0.96, 1.34) 1.21 (0.94, 1.33)

Personal Doctor

No 1.00 1.00

Yes 0.94 (0.82, 1.08) 0.99 (0.86, 1.16)

Poverty Status

Not in Poverty

1.00

1.00

Poverty 1.12 (0.99, 1.26) 1.21 (1.06, 1.38)
Hispanic/Latino

Health Insurance Status

No 1.00 1.00

Yes 1.28 (1.09, 1.49) 1.09 (0.92, 1.29)
Personal Doctor

No 1.00 1.00

Yes 1.38 (1.18, 1.62) 1.30 (1.10, 1.53)

Poverty Status

Not in Poverty

1.00

1.00

Poverty 1.03 (0.90, 1.19) 1.13 (0.98, 1.30)
White

Health Insurance Status

No 1.00 1.00

Yes 1.09 (0.98, 1.21) 1.06 (0.95, 1.18)
Personal Doctor

No 1.00 1.00

Yes 1.02 (0.94, 1.11) 1.08 (0.99, 1.18)

Poverty Status

Not in Poverty

1.00

1.00

Poverty

0.76 (0.70, 0.82)

0.86 (0.80, 0.93)

Prevalence ratio show in the “adjusted” column is adjusted for the following covariates: Age, Marital Status, and

Education Levels.

Note: All p-values calculated using a Rao-Scott chi-square test. Significant values (p<.05) bolded.
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Chapter 6 — Conclusions

This research highlights the importance of applying the syndemic framework, which
included mental health conditions and sociodemographic factors, to better understand the
HIV testing behaviors in high-risk populations, such as HLGBM. These results contribute to
establishing the relevance of Syndemics theory for HLGBM. Our findings indicate that
healthcare professionals and public health practitioners should pay attention to the uptake of
HIV testing among HLGBM. Interventions that target mental health conditions as well as
access to HIV tests are urgently needed promote HIV testing among this population.

Our study also laid the groundwork for exploring how sociodemographic and mental
health conditions work in tandem to influence HIV testing among HLGBM and can change
the way we promote HIV testing among this highly vulnerable group. Our study indicates
that HIV testing is closely enmeshed in conditions of poverty among HLGBM, and
sociodemographic and mental health conditions work in tandem to influence their HIV
testing behaviors. Assessment of the interactions of sociodemographic and mental health
conditions as barriers to HIV testing among HLGBM not only advanced the current
understanding of syndemics and HIV testing, but more importantly, better informed the way
researchers and policymakers addressed HIV vulnerability among HLGBM. Findings from
these analyses contribute critical information to an understudied research area and provided
insight into the development of targeted HLGBM prevention programs that addressed
structural and mental health conditions. Our best chance to reduce the health disparity in HIV
prevention that are associated with HIV testing will be to develop targeted interventions at
the social level that will reduce barriers to HIV testing and prevention services in their

communities. A holistic approach that includes efforts to address mental health conditions
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and improve socioeconomic conditions among HLGBM is required to increase uptake of
HIV testing among this population.

This study also focused on how race modified the association between these barriers
and HIV testing. Results demonstrated being white and having insurance and having a
personal doctor, as well as not living in poverty were protective, which filled knowledge gaps
in the research of HIV testing for Black GBM and Hispanic/Latino GBM. Our findings
informed methods to increase HIV testing in healthcare settings that treated underserved
GBM. Findings provided insights on the efficacy of methods to increase HIV testing
utilization in healthcare settings that treat underserved GBM. This study may offer
recommendations for developing a high-impact prevention strategy targeted at underserved
GBM and practical suggestions for providing services for this population. Our findings also
indicate that health care access and socioeconomic characteristics have a large impact on HIV
testing behaviors in certain race/ethnic groups. Public health efforts should address the health

care access needs of minority populations, especially Black and Hispanic/Latino GBM.
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