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Abstract

Latinx sexually minoritized men (SMM) in the United States face a disproportionately
high burden of HIV. Despite overall progress in reducing HIV infections among various groups,
new HIV infections among Latinx SMM continue to rise. This increase persists even during a
decade that has introduced highly effective HIV prevention tools, such as once-daily medication
for HIV pre-exposure prophylaxis (PrEP), which is up to 99% effective at preventing HIV.
Despite the availability of these prevention options, Latinx SMM are not equally benefiting from
these strategies, exacerbating HIV inequities within this group. Individual behaviors do not fully
account for the HIV inequities experienced by Latinx SMM, underscoring an urgent need to
identify social and structural determinants of health such as socioeconomic status, access to care,
and stigma that contribute to the burden of HIV in this group. To date, research focused on the
unique experiences and determinants of health among Latinx SMM remains limited. Furthermore,
the threat of fraud to online research by survey bots, potentially compromising the integrity of
data collected through online research, presents a novel structural barrier to advancing HIV
research.

In this dissertation a health equity lens was applied to conduct three studies to explore the
social and structural determinants of HIV prevention among Latinx SMM. A systematic review
was conducted to explore barriers and facilitators of engagement in the PrEP continuum of care
among Latinx SMM and transgender women (Chapter 2). This review demonstrated that social
and structural factors such as PrEP stigma, access to healthcare, and xenophobic policies which
have led to a widespread fear of deportation among Latinx groups influence engagement in the
PrEP continuum of care among both groups. A qualitative descriptive study of 15 Latinx SMM
revealed that participants viewed sexual health promotion as an integral part of their broader

physical and emotional well-being, with a significant focus on protecting themselves from HIV
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(Chapter 3). Social and cultural stigma, driven by patriarchal stereotypes (i.e., Machismo) and
heterosexism, acted as barriers to self-acceptance and HIV self-protection. Despite these
challenges, participants overcame these barriers and took ownership of their sexual health and
HIV self-protection. An online survey conducted to examine the relationships between
intersecting oppression and HIV prevention behaviors, including PrEP use, was compromised by
survey bots. In Chapter 4, an analysis of bot detection strategies revealed that 98% of the
responses showed indications of being fraudulent and likely generated by survey bots. Findings
from this dissertation underscore the need to expand the focus of interventions beyond individual
behavior change to include social and structural determinants of health. Future research is needed
to continue identifying effective strategies for mitigating these issues and ensuring the reliability
of online data collection, as well as to further explore the social and structural determinants that
impact HIV prevention among Latinx SMM. Addressing these challenges will be vital for

developing equitable, structurally responsive HIV prevention interventions for Latinx SMM.
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1. Introduction

1.1 The Problem

Latinx' sexually minoritized men? (SMM) in the United States (U.S.) face the second
highest incidence of HIV, accounting for nearly 24% of newly diagnosed HIV infections in 2022
and 36% of newly diagnosed HIV infections among SMM.' Despite overall progress in reducing
HIV infections among various groups, new HIV infections among Latinx SMM continue to rise
at an alarming rate. From 2012 to 2022, the incidence of HIV among Latinx SMM surged by
35%, a stark contrast to the 26% decrease in HIV infections among White SMM during the same
period.! These increases have occurred over a decade that has offered some of the most powerful
tools available to prevent HIV, such as once-daily medication for HIV pre-exposure prophylaxis
(PrEP), which is up to 99% effective at preventing HIV.? Despite the availability of effective HIV
prevention options, Latinx SMM are not equally benefiting from these strategies, which is
worsening HIV inequities in this group.*

HIV prevention tools can only achieve their intended effectiveness when they are
accessible and available for populations to adopt them for self-protection.® However, public
health responses during the HIV epidemic have failed to account for the longstanding systemic
social and structural inequities in the U.S. which has rendered Latinx populations, including
Latinx SMM, invisible during these efforts.” This invisibility has resulted in inadequate
prevention strategies, insufficient resource allocation, and persistent gaps in HIV care among

Latinx SMM.””?

! An inclusive, gender-neutral term--sometimes used in place of the gendered, binary terms Latino or Latina--used to

describe a person of Latin-American origin or descent. ? Individuals who identify as gay, lesbian, or bisexual, or who
are attracted to or have sexual contact with people of the same gender.



To address HIV inequities among Latinx SMM, it is vital to apply a health equity lens
aims to address the social, economic, and environmental factors to achieve fair and just outcomes
among historically marginalized populations. Moreover, structurally responsive research practices
are needed. This involves engaging communities in the research process and understanding the
unique contextual factors that influence health behaviors among Latinx SMM. Through this lens,
research and interventions can be designed to ensure that the specific needs and circumstances of
Latinx SMM to address fundamental causes of HIV inequities faced by this population. In this
dissertation, a health equity lens was applied to conduct three separate studies to explore the
social and structural determinants of HIV prevention among Latinx SMM, including examining

potential biases and threats to the research generating new knowledge in this area.

1.2. Background
1.2.1. The HIV Prevention Landscape

The HIV prevention landscape has significantly evolved over the past four decades, and
there are a range of strategies available to prevent the transmission of HIV.'*!' Among these
strategies, the use of condoms and regular HIV testing remain fundamental components of
effective prevention. Condoms, when used consistently and correctly, are estimated to reducing
the risk of HIV transmission by 72-91%.'* Regular HIV testing is vital for early detection and
treatment, which can significantly reduce the likelihood of transmission and improve health
outcomes. "

However, the most potent tool currently available for preventing HIV transmission is
PrEP. PrEP is an antiretroviral (ARV) medication that when used consistently and correctly is up
to 99% effective at preventing sexually transmitted HIV.> The FDA first approved the once-daily

oral formulation of PrEP, Truvada®, for use in 2012.'* Since then, the landscape of PrEP options
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has continued to expand. In 2019, the FDA approved Descovy®, another once-daily oral PrEP
medication that provides a safer option for cis-gender® males and transgender® women (TW)."* In
addition to daily oral medications, advancements in PrEP include the development of long-acting
injectable formulations. In 2021, the FDA approved Apretude® (cabotegravir), a long-acting
injectable (LAI) PrEP option administered every two months.'> LAI PrEP addresses adherence
challenges associated with daily pill regimens, offering a more convenient dosing schedule.

There are a number of additional biomedical strategies complementing PrEP. Post-
exposure prophylaxis (PEP) is a short-term ARV treatment regimen that must be initiated within
72 hour of potential HIV exposure. PEP is considered an emergency intervention to prevent HIV
seroconversion following incidents such as unprotected sex, needle sharing, occupational
exposure.'? Another key biomedical strategy is ARV therapy, for people living with HIV. ARV
therapy suppresses HIV viral loads to undetectable levels, and marked reduces the risk of
sexually transmitting HIV to seronegative partners.'*'® Given the advancement of these
biomedical treatments, a “treatment as prevention” approach has also been an effective strategy in
reducing the incidence of HIV in the U.S."

The national strategy 'Ending the HIV Epidemic' aims to reduce new HIV infections in
the United States by 90% by 2030.'° However, HIV prevention strategies are not being
implemented uniformly across all populations, including PrEP. Latinx populations, particularly
Latinx SMM, experience profound inequities in HIV prevention. Addressing these disparities

among Latinx SMM is essential to achieve national HIV prevention goal.

3 An individual whose gender identity aligns with the one associated with the sex assigned to them at birth. A person’s
gender identity that does not necessarily match their assigned sex at birth. # Transgender people may or may not decide
to alter their bodies hormonally and/or surgically to match their gender identity.
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1.2.2. Latinx in the U.S.

Latinx individuals comprise 19% of the U.S. population, making them the largest
minoritized group in the country, although Asian populations are currently among the fastest-
growing.!” By 2050, it is projected that Latinx persons will account for approximately 26% of
U.S. population.'® The Latinx population growth has been historically driven by immigration, but
in the last two decades, this growth has been largely fueled by high birth rates within the U.S."
From 2000 to 2019, approximately 19 million Latinx individuals were born in the U.S, and
currently, 67% of Latinx are U.S. born.'**” However, Latinx immigrants still make up
approximately 44% of the U.S. immigrant population, with significant numbers coming from

Mexico (25%) and Central America (25%).'7*!

1.2.3. Latinx in the U.S. and HIV

It is essential to contextualize the current HIV disparities among Latinx SMM by
considering the profound and longstanding HIV inequities that Latinx populations in the U.S.
have faced since the onset of the HIV epidemic. In 1981, Latinx individuals comprised only 6.4%
of the U.S. population, but they accounted for 16% of HIV infections. Meanwhile NL-Whites,
who made up 80% of the population, accounted for 56% of infections.”> By 1990, Latinx
individuals were dying from HIV at rate 2.5 times than NL-Whites. During this period, scholars
began documenting these disparities, highlighting systemic and structural barriers such as limited
access to healthcare, racism, homophobia, socioeconomic status, and a lack of targeted HIV
funding and outreach in Latinx communities as key drivers of these inequities.”***
Today, these disparities have only worsened. The Latinx population currently accounted

for 31% of all new HIV diagnoses in 2022 despite making up 19% of the U.S. population.'*

Conversely, NL-Whites account for 24% of new HIV diagnoses in 2022, while comprising 76%



of the U.S. population.'** Latinx populations also remain two times more likely to die from
HIV/AIDs compared to NL-Whites, even with the availability of effective ARV treatment.'
While SMM across all racial ethnic groups continue to bear the brunt of HIV accounting for 67%
of new diagnoses in 2022, Latinx SMM face an especially heavy burden. In 2022, they had the
highest rates of new HIV diagnoses among all racial and ethnic groups, with an unprecedented
high of 9,156 cases in 2022." Alarmingly, 64% of these new infections occurred in Latinx SMM
aged 13 to 34.' These data underscore the urgent need for the development of structurally
responsive research and policies to address the unique challenges faced by Latinx SMM in

preventing HIV.

1.2.4. HIV Self-protection in Latinx SMM

When examining key HIV self-protection behaviors, such as consistent condom use,
regular STD testing, and PrEP utilization among Latinx SMM, there are significant gaps that
persist. For example, rates of condomless intercourse among Latinx SMM in the U.S. range from
63% to 74 %.?*" Latinx SMM are also disproportionately burdened by sexually transmitted
infections, including syphilis which is a risk factor for HIV.?** In a recent systematic review,
HIV testing in the last 12 months among studies of Latinx SMM in the US ranged from 21% to
78%, highlighting substantial variation the adoption of HIV testing among Latinx SMM.**
However, individual behaviors do not fully account for disparities in HIV outcomes; therefore, it
is important to identify and address the broader social, economic, and structural determinants that

contribute to these disparities.

1.3. Theoretical Framework
The guiding theoretical framework for this dissertation is a modified Socioecological

model based on Bronfenbrenner’s bioecological model,>! which posits that human development is
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shaped by the interaction between individuals and their environments, which are organized into a
series of nested systems including the: microsystem, mesosystem, exosystem, macrosystem, and
chronosystem, each representing different levels of influence. The microsystem includes
immediate environments like family, peers, and healthcare providers directly affecting HIV
prevention behaviors; the mesosystem encompasses interconnections between these microsystems
in an person’s life; the exosystem involves broader social contexts, such as the built environment
and governmental policies that indirectly impacts an individual; the macrosystem comprises
cultural and societal norms, values, and laws that shape the environment, including attitudes
towards sexuality and systemic racism; and the chronosystem considers changes in the
environment over an individual's lifespan, such as advancements in HIV prevention and life
transitions such as migration.

Applying Bronfenbrenner’s bioecological model allows for a comprehensive examination
of the factors influencing HIV risk and prevention among Latinx SMM. However, it is essential
to apply a health equity lens when examining these influences and how these factors interact
across systems. As such, the Bronfenbrenner model will be adapted with the CDC's health equity
model defines health equity as the state in which everyone has a fair and just opportunity to attain
their highest level of health.**** This model emphasizes the need for societal efforts to address
social and structural determinants of health and to eliminate preventable health inequities.*® This
dissertation will also modify the bioecological model by incorporating the exosystem into the
macrosystem to describe the relevant social and structural determinants of health, including
socioeconomic factors, discrimination, governmental policies, cultural systems, and research
practices. Additionally, the chronosystem will not be operationalized, however, relevant time-
related factors such the advancement of PrEP and immigration/migration factors that influences

HIV prevention among Latinx SMM are discussed throughout.
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1.3.1. Individual

A number of psychosocial factors have been found to influence HIV among Latinx
SMM. For example, mental resources also play an important role in HIV prevention among
Latinx SMM.* Latinx SMM report elevated rates of mental health conditions (e.g., depression
and anxiety) and alcohol and substance abuse disorders compared to their heterosexual
counterparts.*>*¢ Depression is correlated with decreased condom use,””*’, limited
communications skills to negotiate safer sex behaviors,’” and lower intentions to enact safe sex
behaviors*® among Latinx SMM. Anxiety has a significant positive correlation with having
multiple sex partners and UAL*"** Substance abuse is associated with decreased HIV odds of
testing for HIV,* decreased condom use,** and decreased PrEP use and adherence.* The co-
occurrence of HIV, mental health conditions, alcohol and/or substance abuse has also been found
to significantly HIV risk in a number of Latinx populations including Latinx SMM %4648

HIV research has largely focused on how mental health morbidity influence HIV
prevention outcomes, however, what has less often been focused on is how other forms of mental
resources such as coping and optimism influence HIV prevention among Latinx SMM. Research
has noted that active coping, optimism (i.e., the tendency of an individual to have hope and
confidence in a positive future), and psychological well-being are important mental resources that
may help to explain differences in health behaviors among Latinx SGLM.* " Latinx SGLM with
active coping skills engage in greater HIV self-protection behaviors (i.e., condom use, fewer
partners).>** Moreover, a growing body of research suggests that optimistic individuals
experience better behavioral, mental, and physical health outcomes.’***>® Latinx individuals in
the U.S. are more likely than other racial and ethnic minority groups to have optimism in the
‘American Dream’,”” which is the belief that all individuals and families have opportunities for

prosperity through hard work.’”*® Although optimism in the ‘American Dream’ is a salient
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58,59

cultural belief that may impact health outcomes among Latinx populations,”® studies have not

examined the impact of these beliefs on HIV self-protection behaviors among Latinx SMM.

1.3.2. Microsystem
1.3.2.1. Family

Families play a critical role in shaping the values, behaviors, and support systems in all
individuals; however, the influence has found to be stronger in Latinx groups compared to NL
groups.*’ Latinx culture highly values family, often prioritizing the needs of the family above
those of the individual. This strong emphasis on family bonds, support, and loyalty, is a concept
described as familismo and has been frequently studied in the literature.®' ™’

Research suggests that family can simultaneously be a source of support and a stressor in
the lives of Latinx SMM.**® Latinx SMM may experience conflict and rejection within their
families because of their sexual orientation.®””" Although these experiences are not unique to
Latinx SMM, experiencing of family rejection has been found to have a stronger relationship to
adverse mental and physical health outcomes among Latinx SMM than in other racial and ethnic
groups.”>”* Moreover, family conflict and rejection is associated with risk factors for HIV

61.6669.74 anxiety,”* and substance use.®®’* Despite the conflict they

infection including depression,
experience within their families because of their sexual orientation, they consistently refer to the
importance of family support in their lives.** Less in known, however, about how families impact
PrEP use, particularly among young Latinx SMM who rely on their parents financially and are
insured by their parents. This gap in knowledge underscores the need for HIV research focused

on Latinx SMM to thoroughly consider family dynamics, support, and acceptance, as these

factors play a pivotal role in shaping health outcomes and behaviors within this community.



1.3.2.2. Intimate Partners

HIV prevention behaviors are enacted with another person, making them inherently
relational and positions intimate partnerships as central to HIV risk.” Specific partner
characteristics have been found to impede the use of HIV self-protective behaviors among Latinx
SMM such as having older partners which is associated with UAI in Latinx SMM.""7®
Relationship commitment (i.e., monogamous vs casual) has also been associated with differences
in HIV self-protective behaviors among SMM.”®* Single Latinx SMM report greater number of
partners, STIs, and having sex with a partner of unknown status.”® Studies that have examined
condom use differences in primary and casual relationships among SMM have found that
condom use tends to occur more often with casual partnerships than in primary partnerships ”°
and has also been noted among Latinx SMM.* Evidence also suggests that time and familiarity
with casual partners is associated with increases in unprotected intercourse.®’ However, this trend
is not unique to SMM and has also been noted in heterosexual relationships.*** Within in the
context of primary partnerships, positive relationship factors such as greater commitment,
equality, communication, intimacy, and satisfaction appear to predict safer sexual behaviors
among SMM populations.®

The introduction of PrEP has fundamentally changed the approach to HIV prevention
among SMM, ¥ giving individuals greater control over their HIV but also offering couples
multiple strategies for achieving effective HIV self-protection. There remains a significant gap in
our understanding of how partners influence PrEP uptake among Latinx SMM. Specifically, little
is known about how SMM navigate PrEP use with their partners, how it influences relationship
dynamics, and the role of communication and mutual decision-making in these contexts.
Additionally, there is a need to understand how the availability of PrEP interacts with other HIV

self-protective behaviors among Latinx SMM.



1.3.2.3. Peers

Peer networks have a robust influence on the use of HIV self-protective behaviors in
Latinx SMM, serving as a primary sources of support, information, and validation.*” ™ Peer
networks with low HIV knowledge or negative attitudes about condom use are associated with
low condom use among Latinx SMM.**** Additionally, evidence suggest that peers can play a

role in shaping perceptions about PrEP among Latinx SMM.”*%*

1.3.2.4. Healthcare Providers

Healthcare providers directly interact with Latinx SMM and influence their HIV self-
protection behaviors. PrEP requires ongoing interaction between Latinx SMM and healthcare
providers and makes the quality of these interactions central to the adoption and adherence of this
HIV prevention option. However, healthcare providers often lack the training to engage in
culturally responsive communication with Latinx SMM.” Healthcare provider bias and
discrimination can lead to differential treatment and reduced quality of care that create significant
barriers to equitable sexual healthcare for Latinx SMM. For instance, healthcare providers are
less likely to discuss PrEP as an HIV prevention option with Latinx SMM.* It is important to
explore Latinx SMM experiences engaging in sexual health promotion and HIV prevention,
particularly focusing on their interactions with healthcare providers. Understanding these
experiences can provide insights into how providers can better support HIV prevention among

Latinx SMM.

1.3.3. Macrosystem
1.3.3.1. Interlocking systems of Oppression
Latinx SMM endure interlocking systems of oppression such as socioeconomic

inequality, racism, heterosexism, xenophobia which adversely impact their HIV prevention
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outcomes.”®”” Oppression can be defined as the use of power to disempower, marginalize, silence
or otherwise subjugate one social group or category, for the continued social, economic, and
political power and/or privilege of the oppressor.'® % This dissertation aims to gain a greater
understanding of how these systems of oppression influence HIV prevention outcomes including

PrEP and shape sexual health promotion.

1.3.3.2. Socioeconomic Oppression

Socioeconomic status is an important social determinant of health (SDOH) and is
intrinsically tied to HIV outcomes.'®” Latinx’s in the U.S. face significant socioeconomic
disadvantages and limited access to healthcare. Around 20% of Latinx live in poverty, compared
to the national average of 13%,%° and Latinx sexual and gender minorities face even higher rates
of poverty at 32% compared to 15% among their NL-white counterparts.'® Furthermore, 33% of
Latinx are uninsured, which is nearly double the national uninsured rate of 9.8%.'" Latinx sexual
and gender minorities have an uninsurance rate of 28%, which is slightly lower than their
heterosexual and cisgender Latinx counterparts.'” However, they still have the highest rates of
uninsurance compared to sexual and gender minorities from other racial and ethnic groups.

Educational disparities are also stark among the Latinx population. Latinx individuals are
less likely to move beyond high school education with 59% of Latinx’s reporting high school as
their highest level of education compared to the national average of 39%.%° Only 17% of Latinx
individuals are college educated, in contrast to the national average of 38%.%” Among sexual and
gender minorities, 22% of Latinx individuals are college educated compared to 43% of their NL-
white counterparts.'® These educational attainment gaps are even more pronounced among

foreign-born Latinx, with 71% having only a high school education or less.*’
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1.3.3.3. Political oppression

Latinxs are currently living in one of the most anti-immigrant eras in U.S. history.'" At
the federal level, there has been an expansion of programs to reduce the number of undocumented
immigrants living in the U.S. since 9/11.'” From 2009 to 2019, 714 anti-immigrant state policies
were enacted across all 50 states. Tougher immigration enforcement has led to a record number of
deportations in the last decade.'””!®® Deportations have a profound impact on the safety of
stability of Latinx families across the U.S in various ways: a) separation of families; b) fear to
access health and human services; ¢) employment restrictions related to E-verify mandates; and
d) stress related to constant uncertainty.’!%%!1%

Anti-immigration policies are a modifiable structural determinant of health and are a
form of systemic racism’’ that have important implications in the health of both immigrant and
U.S.-born Latinx populations.”®* For example, undocumented Latinx were excluded from the
affordable healthcare act and are often uninsured.””''° Mistrust and fear can make undocumented
immigrants less likely than the general population to access health services.'”''! Undocumented
SMM are less likely to disclose sexual orientation to health providers,''? and are less likely to
engage in HIV testing and PrEP use.®'"* These gaps in HIV prevention care have been linked to
delays in HIV/STI diagnoses which leads to poorer HIV treatment outcomes and can increase the
spread of HIV.!""!!* Further, undocumented Latinx SMM experience high levels of stress (i.e.,
acculturation stress, financial stress, etc) which is associated with maladaptive coping behaviors
such as binge drinking and substance abuse.''>!'®

Although immigration policies likely have the greatest impact among undocumented
Latinx SMM, U.S.-born Latinx SMM may also experience stressors related to these policies.'"’

Latinx families in the U.S. tend to live in multifamily households and are often part of mixed-

status families (i.e., families whose members include people with differences in citizenship
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status).''® Moreover, these policies fuel law enforcement racial profiling and discrimination
towards Latinos at the community level and contribute to the ‘stigma of illegality’, which affects
all Latinx SMM regardless of their documentation status.''''” However, it remains unclear how

this stigma towards Latinx’s influence HIV prevention behaviors among Latinx SMM.

1.3.3.4. Social and Cultural Oppression

Two systems of oppression that have a pervasive and enduring influence in the lives of
Latinx SMM are patriarchy (i.e., the systemic domination of women by men) and heterosexism
(i.e., the assumption that heterosexuality is the default or superior sexual orientation). These
systems of oppression are pervasive throughout society and manifest uniquely in Latinx culture.®

Machismo
Machismo is a concept that represents the manifestation of patriarchy within the Latinx

community, describing traditional gender norms that place masculinity and men in a superior
position to women.'?*'*! The pervasiveness of machismo in Latinx culture makes it challenging
for Latinx SMM to express their sexuality, especially to their families.’*'**

Latinx men are viewed as patriarchs within the family and are expected to display and
exert their male influence.®” Even though Latinx SMM also engage in masculine behavior, their

sexual identity is considered the antithesis of masculinity in Latinx communities,®!**

creating
a constant clash between creating a constant clash between their personal identity and societal
expectations. This tension can lead to significant psychological stress, internalized homophobia,
and a sense of alienation from both their families and the broader community.'?*"'** Moreover, the
societal pressure to adhere to machismo ideals can also influence disclosure of sexual identity to
healthcare providers,” and willingness to seek HIV prevention and care.®*'?"'?® Greater
machismo beliefs are negatively associated with HIV self-protective behaviors including PrEP

adherence, condom use, HIV testing, and condom negotiation with a partner.'?*'2%713!
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Homophobia

Homophobia, or the fear, hatred, or prejudice against homosexual individuals, is a
pervasive system of oppression in the lives of Latinx SMM.®® Within Latinx communities,
homophobia is deeply intertwined with cultural norms and religious beliefs that stigmatize same-
sex relationships. Latinx SMM face homophobia within their families, which can manifest in

132,133 yerbal or physical abuse,"**'*® and the withholding of

various forms, such as rejection,
financial and emotional support.** Anticipating or experiencing homophobia in healthcare settings
can also lead Latinx SMM to avoid seeking sexual healthcare.'*”'** It is important to consider
how experiences with homophobia shape HIV prevention behaviors among Latinx, particularly
the use of PrEP.
Sexual silence

Sexual silence refers to the cultural and social practice of avoiding open discussions and
expressions about sexuality.”*'?"'* In many Western cultures, including U.S. Latinx
communities, sexual silence is prevalent. Sexual silence intersects with homophobia perpetuating
stigma and shame around Latinx SMM’s sexual identity. Sexual silence may cause significant
difficulty during adolescence into early adulthood because it forces Latinx SMM to conceal their
sexuality, which may delay their ability to integrate their sexual identity into their lives.®*'*" Lack
of openness regarding sexual identity with family has been reported to contribute to unsafe sexual

behaviors including, lack of condom negotiation with partners '*"-'4°

and anonymous unprotected
sexual encounters.'*’ Moreover, sexual silence leads inadequate sexual education among Latinx

SMM which is a critical component of sexual health.'"!
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1.3.3.5. Research Practices

The progress of HIV prevention efforts among Latinx SMM has been significantly
hindered by a lack of inclusive and structurally responsive research practices.”*!*” Researchers
often fail to account for the unique cultural, social, and structural factors that influence the health
behaviors and needs of Latinx SMM, leading to interventions that are less effective or even
inaccessible to this population.>'**'* Even though HIV has a disproportionate burden on racial
and ethnic minorities, including Latinx’s, they are underrepresented in descriptive and clinical
research studies.'* For example, Latinx SMM were underrepresented in PrEP clinical trials, and
the roll out of PrEP included minimal formative research among this group,'**'*¢ which has
contributed to the suboptimal rates of PrEP use currently observed in this population.

Moreover, There have been calls for more meaningful engagement in HIV prevention
efforts from the communities who experience the greatest burden but are often the least
represented in research.'*” When studies do include Latinx populations they may not use
culturally and linguistically adapted instruments.'*® Moreover, aggregated data often obscure the
specific experiences and needs of Latinx SMM by lumping them into broader categories.
Disaggregating data by ethnicity, sexual orientation, and other relevant factors is crucial for
identifying distinct trends and tailoring interventions accordingly. The lack of granular data can
lead to a one-size-fits-all approach that does not account for the diversity within the Latinx SMM
population.'*’

An emerging issue is social scientists reliance on online research as a strategy to engage
Latinx SMM in HIV research because of the increasing prevalence of bot fraud in online
surveys."*’ As online surveys have become a popular method for data collection due to their
convenience and reach, they have also become targets for fraudulent responses generated by

bots."*"!52 Bots can generate fraudulent responses that compromise data quality, leading to
15



inaccurate findings which can significantly harm Latinx SMM and undermine HIV prevention
progress. This challenge underscores the need for robust research designs to ensure the integrity
of the research process and the reliability of the data collected.'**'3*

From a health equity perspective, effective HIV prevention research must engage the
community it aims to serve. In this dissertation, several important steps were taken to ensure that
the research was inclusive and grounded in community needs. Study materials were made
available in both English and Spanish. A back-translation process to maintain accuracy and
cultural relevance.'*® Bilingual study collaborators were engaged to facilitate effective
communication and understanding throughout the research process. Community consultation
sessions were conducted to ensure that the study design and instruments were culturally and
linguistically appropriate.'*® This involved seeking input from community members to refine and
validate the tools used for data collection.

Efforts were made to recruit a diverse sample of Latinx SMM, including immigrants and
Spanish speakers, to capture a broad range of experiences and perspectives. Qualitative
interviews were conducted in participants' preferred languages, and the data were analyzed in
Spanish to ensure that the findings accurately reflected the participants' meanings and nuances.'>
This approach helped to preserve the integrity of the participants' voices and provided a deeper
understanding of their experiences. Through these inclusive and community-centered practices,

this dissertation aimed to produce findings that are both meaningful and applicable to the Latinx

SMM population.

1.4. Purpose Statement and Aims
The purpose of this dissertation is to understand how interactions between Latinx SMM

and their immediate environments, such as family, friends, and healthcare providers, influence
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HIV self-protection behaviors. Latinx TW will be included in the systematic review, however,
subsequent chapters will only include Latinx SMM. An in-depth rationale for this is provided in
chapter 2. This dissertation will also address the methodological challenges of conducting
reliable online surveys in Latinx SMM. Each chapter focuses on different aspects of these

overarching goals, as detailed below.

1.4.1. Chapter 2 - Barriers and Facilitators Along the PrEP Continuum
of Care among Same-Gender Loving Latinx Men and Latinx
Transgender Women: A Systematic Review

A systematic review of the literature was conducted using the PrEP continuum of care to
synthesize existing knowledge on the factors that enable or impede Latinx SMM and Latinx
TGW from engaging in the PrEP cascade of care. Specifically, the aims of this review were to: 1)
identify the barriers and facilitators of PrEP use among SGL Latinx men and Latinx Transgender
women using the PrEP cascade of care, and 2) to identify variables that are correlated with PrEP
awareness, knowledge, PrEP use, and PrEP adherence among SGL Latinx men and Latinx

Transgender women.

1.4.2. Chapter 3 - Understanding Sociocultural Influences in Sexual
Health Promotion and HIV Protection among Latinx Sexually
Minoritized Men: A Qualitative Study

This study specifically addresses the gap in understanding how Latinx SMM navigate the
complexities of sexual health promotion and HIV self-protection within their unique sociocultural
environments, an area that has been underexplored in current research. Given the wide range of
options available for HIV prevention, this study aims to: 1) describe sexual health promotion and
HIV self-protection among Latinx SMM, including how they perceive sexual health and the

specific behaviors they adopt for HIV self-protection.; and 2) describe the sociocultural barriers
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and facilitators that influence sexual health promotion and HIV self-protection among Latinx

SMM.

1.4.3. Intersecting Oppression and HIV Self-Protective Behaviors
among Latinx SMM: Impact of Tangible and Mental Factors and
Nativity

This chapter initially aimed to present quantitative data testing a conceptual model
examine the impact of intersecting oppression (sexual orientation discrimination, Latinx
discrimination, and fear of deportation) and HIV self-protective behaviors (PrEP use, condom-
use, STI prevention, and routine HIV testing). However, significant bot attacks during data
collection necessitated a shift in focus to address the critical issue of bot detection in online
surveys. The revised aims of this chapter are: 1) to evaluate various bot-detection strategies used
in assessing the authenticity of survey responses collected from an online-based survey targeting
Latinx SMM; and 2) to outline new directions for enhancing bot-detection strategies in online
survey research. To achieve this, the study will: a) describe recruitment and response patterns in
the online sexual health survey targeting Latinx SMM; b) evaluate bot detection strategies that
were implemented based on the literature to distinguish bot-generated responses from human
responses; and c¢) compare key demographic and study variables between valid and invalid
responses. These findings will provide empirical evidence on the effectiveness of current bot-
detection strategies and offer insights for future improvements in the field.

In summary, this dissertation uses a socioecological framework and a health equity lens
to examine the multilevel factors that influence HIV self-protection behaviors among Latinx
SMM. The findings will contribute to a deeper understanding of the barriers and facilitators

affecting HIV prevention efforts in this population, providing valuable insights for developing
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more effective, structurally responsive interventions and policies aimed at reducing HIV

inequities among Latinx SMM.
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2. Barriers and Facilitators Along the PrEP Continuum of
Care among Latinx Sexual Minoritized Men and
Transgender Women: A Systematic Review

Matos, L., Janek, S., Holt, L., Ledbetter, L., Gonzalez-Guarda, R. (2024) Barriers and Facilitators
Along the PrEP Continuum of Care among Latinx Sexual Minoritized Men and Transgender

Women: A Systematic Review. AIDS and Behavior. Reproduced with permission from Springer
Nature

2.1. Introduction

Despite Latinx individuals comprising only 18% of the U.S. population, Latinx cisgender
sexual minoritized men (SMM) and transgender women (TW) disproportionately account for
33% and 26% of new HIV infections among their respective groups.' Although new HIV
infections decreased in the United States overall from 2015 to 2019, the incidence of HIV has
remained unchanged among Latinx SMM and TW during this period, indicating that these groups
are not benefiting equally from existing HIV prevention strategies.'>’ Notably, the utilization of
preventative measures like PrEP is significantly lower among Latinx SMM and TW compared to
their counterparts from other racial and ethnic groups.'*'*® These disparities in PrEP use, coupled
with stagnating rates of new HIV infections, underscore the disproportionate burden of HIV
among Latinx SMM and TW.

Pre-exposure prophylaxis (PrEP) is a biomedical HIV prevention tool that utilizes
antiretroviral drugs to prevent sexually transmitted HIV infection and is 99% effective at
preventing HIV transmission.? PrEP was initially approved by the Food and Drug Administration
(FDA) in 2012 as a once-daily oral medication (e.g., Truvada®). As of 2021, the FDA has also
approved the use of long-acting injectable PrEP (e.g., Apretude®). The U.S. HIV national
strategy, Ending the HIV Epidemic,'* has identified PrEP as a vital public health intervention to

reduce HIV transmission rates among key populations, including Latinx SMM and TW.
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However, despite its effectiveness and public health efforts to promote PrEP use, inequities in
PrEP access and utilization persist among Latinx SMM and TW populations.'®

The PrEP continuum of care refers to a sequence of stages required for the optimal
utilization of PrEP.'®! These stages include PrEP awareness, willingness, access/use, and
adherence. Latinx SMM and TW face a myriad of challenges in each stage of the PrEP
continuum of care. Factors such as lack of knowledge about PrEP, limited healthcare access,
stigma and discrimination, and cultural norms contribute to gaps to engagement in the PrEP
continuum of care for Latinx SMM and TW.*!%!63 In addition to these shared challenges, Latinx
TW face additional barriers such as heightened stigma and discrimination related to transphobia,
specific gender-affirming healthcare needs, and greater socioeconomic disadvantage that
compound barriers to engagement in the PrEP care continuum.'®

Prior systematic reviews have highlighted the barriers facing Latinx SMM and
transgender populations within the PrEP continuum of care. A review by Zapata'®® identified
individual, interpersonal, community, and structural barriers and facilitators along the PrEP
continuum of care among Latinx SMM. The review, which included literature until 2019,
emphasized factors such as limited PrEP awareness and knowledge, concerns about side effects,
fear of stigma, and lack of access to care as key barriers to PrEP utilization. Similarly, a review
by Dang et al.'® identified social and economic marginalization as significant barriers to PrEP
utilization among transgender individuals, including Latinx TW. While these reviews provide
valuable insights, no literature review exists, to our knowledge, that specifically focuses on
engagement in each PrEP continuum stage or the multilevel determinants of PrEP care for both
Latinx SMM and TW. A synthesis of the literature on engagement in the PrEP continuum of care,
as well as the barriers and facilitators that impact each stage, is crucial for developing tailored

strategies to address disparities and improve PrEP utilization among Latinx SMM and TW.
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To address this gap, this systematic review aims to comprehensively examine the
literature on the stages of the PrEP care continuum among Latinx SMM and TW in the United
States. Specifically, this review will: 1) describe engagement in the various stages of the PrEP
care continuum among Latinx SMM and TW, including awareness, willingness, use,
adherence/discontinuation; and 2) identify multilevel determinants that function as barriers or
facilitators to engagement in the PrEP continuum of care for Latinx SMM and TW. Recognizing
the distinct health needs of Latinx SMM and TW, this review sought to identify both shared and
divergent barriers and facilitators within the PrEP continuum of care for these groups, thereby
addressing a critical gap in the literature. This review provides a foundation for future research
and interventions aiming to eliminate HIV inequities and improve PrEP care engagement among

Latinx SMM and TW.

2.2. Methods
2.2.1. Study Design

The protocol for this systematic review was registered through PROSPERO (registration
no. CRD42021239360). We reported findings in accordance with the Preferred Reporting Items

for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines.'®’

2.2.2. Study Populations

There has been increasing recognition of the need for HIV prevention research to study
SMM and TW as separate groups due to their distinct health needs, social experiences, and
healthcare access issues.'® In this review, the decision to include Latinx SMM and TW was
informed by several factors that emerged during our research process. During our preliminary
literature search, we identified multiple studies that encompassed both SMM and TW. The

intersection of barriers shared by these groups, such as language barriers, discrimination, and
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healthcare inequities, prompted us to consider the value of a more inclusive approach.
Additionally, there were no published reviews focused on Latinx TW. By including studies that
focus on both populations, our review aims to identify common barriers and facilitators that can
inform broader intervention strategies, while also acknowledging the distinct challenges each

group faces.

2.2.3. Search Strategy

The databases searched comprised of PubMed (via MEDLINE), CINAHL Complete (via
EBSCOhost), PsycINFO (via EBSCOhost), Embase (via Elsevier), and Scopus (via Elsevier).
The comprehensive search was developed and conducted by a medical librarian (L.L.) and
included a mix of search terms representing ‘pre-exposure prophylaxis’, ‘Latinx’, ‘male’, and
‘transwoman’. Search hedges and database filters were used to remove publication types such as
editorials, case studies, comments, and animal-only studies as was appropriate for each database.
We searched for studies published in the date range of July 16, 2012, marking the FDA’s
approval of PrEP, to August 15, 2023. The original search was performed in February 2021, with
an updated search in August 2023, and found 2,090 citations. Reference lists of selected studies
were hand searched to retrieve relevant publications that were not identified in the computerized
search. Litmaps,'®® a citation chasing software that visually maps related academic literature, was
used to identify, and retrieve additional relevant studies, through the citations of included studies.
A completely reproducible search strategy, including date ranges and search filters, for all
databases are detailed in Appendix A. All database search results were imported into
Covidence,'® an online data management software for systematic reviews and duplicates were

removed by the software (N=1,306).
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2.2.4. Eligibility Criteria

Peer-reviewed studies were included in the review if they met the following criteria: 1)
exclusively focused on Latinx SMM or TW, or provided a subgroup analysis for these groups (i.e.
at least one quantitative or qualitative result specific to Latinx participants), and either 2a)
reported quantitative findings on one or more stages of the PrEP continuum (i.e., awareness,
willingness/intentions/acceptability, use/accessibility, adherence/discontinuation/retention), or
2b) reported qualitative findings to identify barriers/facilitators along one or more stages of the
PrEP continuum. In recognition of the rapid pharmacologic advancements in PrEP, this review
encompassed both oral and long-acting injectable forms within the scope of the PrEP care
continuum. Studies were excluded if they: 1) only presented aggregate analytical results for
Latinx SMM and/or TW with other racial ethnic groups, meaning no separate results specific to
Latinx MSM and/or TW); 2) were conducted outside of the U.S.; 3) were a intervention study
(e.g., randomized control trial), systematic review, commentary/editorial, or unpublished grey
literature (i.e. dissertations); and 4) did not report relevant quantitative or qualitative findings
regarding barriers/facilitators of the PrEP continuum of care. Intervention studies related to PrEP,
such as randomized control trials, were excluded because intervention effects could obscure the
broader behavioral, social, and systemic factors influencing the PrEP continuum of care among
Latinx SMM and TW. Grey literature was excluded from this systematic review to maintain a
focus on studies that have undergone the peer-review process to ensure a higher level of

methodological rigor and reliability in the synthesized evidence.

2.2.5. Study Screening
Article titles and abstracts were independently screened for eligibility by two reviewers.

Articles that met the inclusion criteria were then included for full-text review. This full-text
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review was conducted independently by two reviewers, and articles that met all eligibility criteria
were included in the final data extraction. A third, independent arbitrator was consulted during
screening stages to resolve any conflicts and make a final decision. Any conflicts between
reviewers during data extraction stages were addressed through discussions to reach consensus.
Following full-text review, a hand search of eligible articles was performed and Litmaps'® was

used to locate any studies missed within the initial search.

2.2.6. Data Extraction

After the identification of eligible studies for the review, data extraction was performed.
The primary reviewer collected essential information from each study using a predefined data
extraction form to ensure consistency. The extracted data included study details such as authors,
year of publication, study design, sample size, demographics, outcome measures, and key
findings related to the PrEP continuum of care. For quantitative studies, effect sizes, confidence
intervals, and p-values were extracted to describe the findings and outcomes of each study. For
qualitative studies, both direct quotes from participants and descriptive statements from the
studies were collected to identify common themes related to barriers and facilitators encountered
across different stages of the PrEP care continuum.

The data extraction form was piloted on a sample of studies before full extraction. An
independent second reviewer verified the information extracted by the primary reviewer. Any
discrepancies identified were resolved through mutual discussion. If any necessary data were
unavailable in the published studies, the authors were contacted to obtain the missing

information.
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2.2.7. Quality Appraisal

The methodological quality of each study was assessed using the Mixed Methods
Appraisal Tool (MMAT).'” This tool was designed to evaluate the methodological integrity of
qualitative, quantitative, and mixed-methods research. Each study was independently assessed by
two investigators with disagreements managed by consensus. Each study was assigned a score
based on the overall number of criteria met (i.e., 20% corresponds to one criteria met; 100%
corresponds to all criteria met). The criteria encompassed various aspects of research quality
including the clarity of research questions, representativeness of the sample, and the
appropriateness of data collection procedures and analysis.'” This study utilized a risk of bias
tool to assess and report quality of included studies rather than to exclude articles based on these

criteria.

2.2.8. Synthesis

The synthesis of data from the included studies was performed using a narrative synthesis
approach. Study findings were organized and grouped by continuum stages to provide a narrative
summary of PrEP care engagement among Latinx SMM and TW. To identify barriers (i.e.,
factors that have a negative impact on PrEP continuum stages) and facilitators (i.e., factors that
have a positive impact on PrEP continuum stages), quantitative studies and qualitative studies
were analyzed separately. Subsequently, the results were integrated to provide a comprehensive
understanding of the PrEP continuum of care among Latinx SMM and TW.'"!

The scarcity of studies on Latinx TW posed a challenge to this review’s goal of
describing the shared and divergent barriers and facilitators to engagement in the PrEP continuum
of care among Latinx SMM and TW. To avoid conflating results between groups, we made

concerted efforts to provide citations specific to each group wherever possible, indicating the
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number of studies that focused on SMM, TW, or both. Additionally, we highlighted instances
where the data were specific to one group to offer a more nuanced understanding of the distinct

barriers and facilitators faced by Latinx SMM or TW.

2.3. Results

2.3.1. Search Results and Study Characteristics

The study selection process is presented by a flowchart as per PRISMA guidelines
(Figure 1). After removing duplicates, 781 relevant titles and abstracts were screened. A total of
143 citations were included for full text review, and a total of 56 were included in this review
(Appendix B and C). Of the 87 studies that were excluded, 39 did not provide results specific to
Latinx SMM or TW. The remaining studies were excluded for a variety of other reasons (Figure

1). Details on the excluded articles and reasons for exclusion are provided in Appendix D.
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Figure 1: PRISMA 2020 Flow Diagram

Among the included studies, 32 were cross-sectional studies, one of which incorporated a
mixed methods research design, and 17 employed a qualitative approach. Seven of the studies

used longitudinal data,'’?'"® with three using baseline data only,'”>!7>!7® Additionally, two studies
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conducted a retrospective analysis using electronic medical records from sexual health
clinics.!”!* Sample size ranged from 60 to 9,010 participants for quantitative studies and from
13 to 104 participants for qualitative studies. The robvis visualization tool'®' was used to present
the risk of bias assessment of quantitative (Appendix E) and qualitative studies (Appendix F).
Quantitative studies (n=39) ranged in quality scores of 20% to 100%, with a median score of
80%. Qualitative studies (n=17) ranged in quality scores of 80% to 100%, with a median score of
100%.

Most studies explored more than one stage along the PrEP continuum of care, with PrEP
use being the most studied stage. Forty-eight studies explored oral PrEP and three studies
explored willingness to use long-acting injectable PrEP.'**"'% Only four studies specifically
focused on TW'®'% and 11 incorporated cisgender SMM and gender minorities,'’%!7176.189-194
The remaining studies (n = 41) focused on cisgender SMM. It is noteworthy that 36 studies
included samples comprised of multiple racial and ethnic groups. Geographically, the studies
were dispersed across the United States, with 18 conducted nationwide, 17 in the West, nine in
the South, nine in the Northeast, and two in the Midwest. One study reported data from 4
metropolitan U.S. cities using data from the National HIV Behavioral Surveillance survey.

The qualitative studies primarily employed individual interviews (n=10), focus groups
(n=3), and online surveys with open-ended questions (n=1). Two of these qualitative studies
adopted a combination of individual interviewing and questionnaires to assess influencing factors
on PrEP engagement.'>!%® Quantitative studies primarily employed survey questionnaires to

gather self-reported data on outcomes of PrEP awareness, willingness, use, and adherence.
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2.3.2. Description of the PrEP Continuum of Care
First, we present a synthesis of the PrEP continuum of care using a narrative approach.
Subsequently, we present key barriers and facilitators shaping engagement in the PrEP continuum

of care among Latinx SMM and TW.

2.3.2.1. PrEP Awareness

Sixteen studies examined PrEP awareness among SMM and/or TW *6:87.113.131.I58.186.192.196-
204 Among these studies, 18 focused on SMM, 68713 BLISI96-204 e on TW, '8¢ and one on both
SMM and TW.'"? Seven studies provided rates of PrEP awareness solely for Latinx
SMM_ #6-11313LIS8.196.198.208. A ywareness ranged from as low as 47% *° to 85%.'" Data from the
American Men's Internet Survey showed that PrEP awareness among Latinx SMM increased
from 44% to 74.5% between 2013 to 2017.%** Two studies examined racial and ethnic differences
in PrEP awareness, finding that Latinx individuals had lower rates of PrEP awareness compared
to non-Latinx White (hereafter referred to as White) SMM .22

Only one study included data on PrEP awareness among Latinx TW, reporting a rate of
77% among a sample in South Florida.'®® The PrEP awareness rate was not significantly different
between Latinx TW and White TW but was significantly higher than that of non-Latinx Black
(hereafter referred to as Black) TW. This study was conducted in a relatively small sample of TW
(n=60); therefore, other factors that may influence PrEP awareness among Latinx TW could not

be fully explored.

2.3.2.2. PrEP Willingness
A total of 23 studies examined PrEP willingness among SMM and/or TW with Latinx
samples 465711313 LIT4IB2IS3ISIS.I9LIINI6-199201-207 A cionificant portion of these studies (n=18)

focused on SMM,*6-87-113:13L174.182,183,196-199.201-207 ' while a smaller number focused on TW,'®¢ or
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both SMM and TW.'®11-192194 Eiye studies reported PrEP willingness rates for Latinx
SMM,!!13:131.182:205.208 511§ these ranged from 38%%%° to 71%.'"* Data from the American Men's
Internet Survey showed that PrEP willingness among Latinx SMM across the U.S. increased from
49% in 2013** to 84% in 2020."”” Two studies found that PrEP willingness rates were higher
among Latinx SMM compared to White SMM.?%2% One study reported that willingness to use
long-acting injectable PrEP was higher among Latinx SMM and Latinx gender minoritized
individuals, including TW, compared to their White counterparts in both groups.'® The only

study that reported PrEP willingness rates among Latinx TW showed a rate of 68%."*

2.3.2.3. PrEP Use

A total of 30 studies examined PrEP use among Latinx SMM and/or
TW.46,87,113,172,173,175,177,179,180,185—188,190,194—196,201,206,208—218 The vast majority of these were among
SMM (n=23 #6871 13173,177.179.180.188,195,196.201.206.20-218. a1 yuoh several highlighted use among
TW, 187 and SMM and TW.!72!75190.194 Twelve studies reported on PrEP use rates among
Latinx SMM.46’113’180’194’196’198’204’208’215’216’218’219 PrEP use ranged from <1%208 to 45%215 among
Latinx SMM in these studies. In national samples of Latinx SMM, there were increases in PrEP
use over time, indicating a positive trend in PrEP usage. Sullivan et al.,”** found that the rate of
PrEP use among Latinx SMM increased from 1.5% in 2013 to 16% in 2017. A separate study
conducted online across the U.S. found that 30% of the Latinx SMM participants reported using
PrEP in 2019.2"

In a study of SMM and TW living in Long Island, the PrEP use rate was 74% among
Latinx individuals.' Latinx ethnicity was also associated with higher rates of PrEP use

compared to other racial/ethnic groups; however, this study did not disaggregate PrEP use

between SMM and TW, which limited findings. Two studies reported PrEP use rates for Latinx
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TW."#1%8 One study found that 15% of Latinx TW reported using PrEP,'* while the other study
reported a much higher rate of 75%.'*® Rivera and colleagues'®® found that PrEP use was higher

among Latinx TW compared to Black TW.

2.3.2.4. PrEP Adherence and Discontinuation

A total of nine studies examined PrEP adherence among Latinx SMM and/or
TW 468713L178,185,199202210220 ) thee included studies, seven focused on SMM 4687131,199.202210.220
one on TW,'® and one on both SMM and TW.'”® PrEP adherence rates among Latinx SMM
ranged from 47%'”*® to 79%."*' One study examined racial ethnic differences in adherence rates
and found no differences in PrEP adherence between Latinx, Black, and White SMM.” Another
study found no differences in PrEP adherence between Latinx and White SMM.?* Only one
qualitative study reported PrEP adherence rates among Latinx TW and found that 74% of TW
were PrEP adherent.'®® Three studies examined discontinuation of PrEP as an outcome instead of
PrEP adherence.'®!'7**'8 Among these studies one included SMM,?*"* and two included both
SMM and TW."7%!'"® Two of these studies found no racial and ethnic differences in PrEP

discontinuation.'”62!8

while the other reported that Latinx SMM and gender minoritized
individuals were more likely to report PrEP use discontinuation compared to their Black SMM
and gender minoritized counterparts.'”® However, 94% of these participants identified as

cisgender men and the study did not provide subgroup analyses for gender minoritized groups,

specifically TW.

2.3.3. Barriers and Facilitators
2.3.3.1. PrEP Knowledge and Misinformation
Higher levels of PrEP knowledge facilitated engagement in the PrEP continuum of care

among Latinx SMM.¥"*®® However, notable deficits in PrEP knowledge were observed for both
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Latinx SMM and TW, which acted as a barrier to their PrEP willingness and use.'®*192201.211.221

Common knowledge gaps included limited understanding of the drug regimen, PrEP
effectiveness, and the differences between PrEP and post-exposure prophylaxis (PEP). In
qualitative studies of both Latinx SMM and TW, the lack of clarity on these aspects led to
reduced motivation to use PrEP."**!*? Latinx SMM were apprehensive about using PrEP because
they felt uninformed about the “science” of the medication.??? Specifically, they wanted to be
more informed about the scientific evidence supporting the preventative benefits of PrEP, such as
the percent reduction in risk of HIV transmission, to ensure that the medication’s benefits
outweigh the health risks.'¥?** Importantly, Latinx SMM and TW raised the issue of knowledge
deficits about HIV prevention and sexual health as a broader challenge within the Latinx
community. They described this issue as a barrier to being informed not only about PrEP but
about sexual health in general.'8>!87:192212223.224 Eyyrthermore, even when Latinx SMM and TW
were aware of PrEP and had a desire to use it, they lacked knowledge on how to access these
services.'® This included limited awareness about the locations of clinics offering PrEP services,
available financial assistance programs, and how to approach discussions with healthcare
providers about PrEP.'#201212223 These knowledge gaps and uncertainties surrounding PrEP were
found to be a barrier to PrEP willingness and use among Latinx SMM and TW'#9-201:212.223

Lack of information regarding PrEP side effects was a notable barrier to PrEP initiation
among eight included studies.'®":19319197.198:201212.222 O thege eight studies, six focused on

SMM 95 197:198.201.212.222 4 two focused on TW.'¥"* Latinx SMM reported apprehensions and

fears about using PrEP, citing concerns that PrEP induces other health problems,'?*197:198:201.212.222

Similarly, Latinx TW also expressed concerns regarding the use of PrEP due to fears of adverse

health effects.'® Specifically, long term PrEP side effects of liver damage, kidney toxicity, and

loss of bone density decreased PrEP willingness among Latinx SMM and TW. 89193198222

33



Latinx TW expressed distinct side effect concerns compared to Latinx SMM, specifically
regarding the concurrent use of hormone therapy and PrEP.'*>'* These concerns stemmed from a
lack of knowledge on the potential drug interactions between PrEP and gender-aftirming
hormones, and ultimately deterred PrEP use and adherence.'®”'®” Across studies, Latinx TW
prioritized hormone therapy over taking PrEP, therefore, beliefs that adding PrEP to their
medication regimen could have adverse health consequences or reduce hormone therapy
effectiveness challenged PrEP care engagement among this group.'>!87:18%19 Consistent with
earlier results, Latinx TW who were knowledgeable about PrEP and adhering to hormone
therapy, had higher rates of PrEP use than TW who were not adhering to hormone therapy.'®
These findings suggest that involvement in gender-affirming care has a positive influence on
PrEP care engagement among Latinx TW.

Misinformation on social media or from their social networks was a barrier to PrEP care
engagement among Latinx SMM'?1:193:197:201212.222 a4 TW 9! Across several studies, Latinx
SMM shared beliefs related to PrEP side effects that reflected misinformation and were focused
on worst-case scenarios (e.g., renal failure) as a reason for not starting PrEP.'*32!212222 Hearing
about anecdotal experiences of PrEP side effects from social media and friends also discouraged
Latinx SMM from using PrEP.?** Notably, Latinx SMM and TW were found to be more strongly
influenced by negative marketing about PrEP, regardless of its accuracy, compared to other racial
and ethnic groups.'”! For example, a study assessing PrEP willingness among SMM and TW
found that Truvada® lawsuit advertisements had a significantly greater negative impact on
willingness to use PrEP among Latinx SMM and TW compared to their White counterparts.'®'
Latinx SMM and TW were more likely to perceive Truvada as unsafe, and the ads were reported

as negatively influencing their decisions regarding PrEP usage.'”' However, it should be noted
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that cisgender men made up 97% of the sample, and the analysis did not provide specific findings

on PrEP willingness among Latinx TW.

2.3.3.2. Mental Health and Substance Use

Mental health disorders and symptoms were examined as factors influencing engagement
in the PrEP continuum of care in 13 studies.*®!13172173:176.178.182,192,194.200208 215218 ' 3 thege studies,
eight focused on SMM*6:113:173.182200208215.218 5 five focused on both SMM and
TW. 7276178192194 S dies reported on factors of anxiety, depression, substance use, and trauma
(e.g., intimate partner violence). The studies yielded mixed findings regarding the relationship
between mental health and substance and alcohol use with engagement in the PrEP continuum of
care among Latinx SMM and TW. Blashill et al.,*® examined the impact of a psychosocial
syndemic including binge drinking, depression, drug use, and a history of trauma on progression
through the PrEP continuum of care among Latinx SMM in San Diego. They found that a higher
psychosocial syndemic burden did not significantly inhibit PrEP awareness, willingness, or use
but was associated with lower adherence to PrEP. This finding suggested that while psychosocial
factors may not hinder initial engagement with PrEP among Latinx SMM, they can pose
challenges to sustained adherence. In a separate study, depression and alcohol use did not
significantly impact engagement in the PrEP continuum of care among Latinx SMM in South
Florida.?”® Consistent with these findings, in a national sample of young SMM and gender
minoritized individuals, including TW, PrEP use did not significantly differ between those with
and without depressive symptoms, regardless of race and ethnicity.'”

Substance and alcohol use predicted higher odds of PrEP unawareness among young

SMM living in Southern states.”” In a national sample of SMM, substance use predicted the

likelihood of PrEP use and greater PrEP adherence among participants >25 years of age.”'® In
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contrast, a separate study of Latinx and Black SMM and gender minoritized individuals found
that cannabis use was the only illicit drug associated with higher odds of PrEP discontinuation.'”
Interestingly, several studies did not find a significant relationship between PrEP engagement and

the use of drugs or alcohol among Latinx SMM_7-173.182.215

2.3.3.3. Sexual Risk Behavior

Sexual risk behaviors were used as predictors of the PrEP care continuum in 11 studies,
all of which were quantitative in design,'!®!73:176-178.I82.188,194.198208.218 (3f thege studies, seven
focused on SMM, 13173 177.182,198.208.218 e focused on TW'®E, and three focused on both SMM and
TW.!76:178194 These risk behaviors encompassed condomless anal sex (CAS), multiple sex
partners, the HIV status of partners, a history of sexually transmitted infections (STIs), and
participation in sex work. In an analysis of overall engagement in the PrEP continuum of care,
Latinx SMM who engaged in high risk sexual behaviors were more likely to be actively involved
in the care continuum.?”® Sexual risk behaviors were also associated with each respective stage of
the PrEP continuum of care among Latinx SMM. Those who engaged in higher rates of CAS, had
multiple partners, and had a history of STIs demonstrated higher levels of awareness and
willingness to use PrEP.'!*!%22% These findings suggest that Latinx SMM who are at greater risk
of HIV may be more likely to recognize the need for PrEP and express readiness to use it.
Interestingly, Bauermeister et al.,'” did not find a significant association between unprotected
receptive anal intercourse and PrEP awareness among young SMM regardless of race and
ethnicity, suggesting that the relationship between risk behaviors and PrEP awareness may vary
among different groups.

The influence of sexual risk behaviors on PrEP use varied among Latinx SMM and TW.

Latinx SMM with multiple partners and engaging in CAS had higher odds of PrEP use and
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adherence.'””'*8218220 Fyrthermore, Latinx SMM who had a partner living with HIV had an 11
times higher odds of using PrEP compared to those whose partner was living without HIV."”® One
study of Black and Latinx TW (60% identified as Latinx) in NYC found that while CAS
predicted PrEP use in the unadjusted analysis, CAS was not significant in the full model after
accounting for other factors such as provider relationship and having access to gender-affirming
services.'™ In a qualitative study of Black and Latinx TW PrEP users, the majority of participants
reported having more than six casual partners within a six-month period, and nearly half of the
sample were employed as sex workers.'® Latinx TW in this study described their sexual

behaviors, including having multiple sex partners and CAS as motivating factors to use PrEP.

2.3.3.4. Risk Perception

The role of risk perception emerged as a key factor in PrEP engagement in eight
studies. '8194-196,198201.212.225 (3f these studies, six focused on SMM,'9%:196:198.201212.225 a4 two
focused on both SMM and TW."**"** Individuals who identified themselves to be at higher risk
for HIV were not only more likely to be aware of PrEP but also demonstrated higher willingness
and subsequent PrEP use.'**?'? Higher HIV risk perception correlated with increased PrEP uptake
among Latinx SMM and TW.,'** whereas lower perceived risk of HIV was associated with lower

willingness to initiate PrEP use in a sample of Latinx SMM.>'?

Risk perception was often
influenced by a range of individual and interpersonal factors, including condom use, relationship
status, number of partners, and HIV status of partners.'8!9>196201:212 For example, SMM who
preferred to use condoms consistently or were in a monogamous relationship reported lower
willingness to use PrEP.'?>190198225 However, having multiple sex partners or having partners

living with HIV was reported as reason for greater PrEP willingness and use by Latinx SMM and

TW 189,196
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Several studies revealed a disconnect between perceived risk and actual risk behavior
engagement among Latinx SMM, which may have contributed to suboptimal PrEP engagement in
this group.'”® In a sample comprised of 64% young Latinx SMM, 65% of participants self-
identified as being at low risk for HIV infection, yet half of these individuals were classified as
moderate to high risk based on scores obtained from an HIV risk assessment tool.'”> While other
studies did not specifically focus on discrepancies between perceived risk and risk behaviors
among Latinx SMM, their data highlighted gaps between risk behavior and PrEP
uptake, 113180186192 Bor instance, > 50% of Latink SMM reported engaging in behaviors that put
them at high risk for HIV infection, yet only 6% of these individuals used PrEP.'"?
2.3.3.5. Medical Mistrust

Medical mistrust also acted as a barrier to PrEP uptake among Latinx SMM,'%6:198.202.208.221
SMM with higher levels of medical mistrust were less likely to progress along the PrEP
continuum of care, from awareness to initiation and adherence.”****® One study found that 50% of
Latinx SMM who were not PrEP users held beliefs of mistrust towards the government, and
viewed PrEP as a potential means of experimentation.'”® A separate study of Black and Latinx
SMM living in the South found that this mistrust also extends to pharmaceutical companies and
healthcare providers with concerns about the financial motivations behind their recommendations
for PrEP."”® No studies examined the influence of medical mistrust on the PrEP continuum of

care among Latinx TW.

2.3.3.6. Benefits of PrEP Use
The use of PrEP among Latinx SMM and TW revealed psychological, emotional, and
social benefits.'#7-196:201-209210222 \While most of these studies focused on Latinx

SMM,196:201.209210222 5ne study specifically targeted TW.'®” Among Latinx SMM, PrEP use
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seemed to bolster users' sense of connection to their community, as they felt they were
contributing to the fight against HIV.?” Latinx SMM PrEP users reported a greater sense of
empowerment, responsibility, and control over their sexual health, which led to a heightened
awareness of sexual risk behaviors.?’?* Furthermore, they reported increased feelings of safety
and believed that PrEP fostered an environment conducive to more sexual exploration and
pleasure. For some Latinx SMM, this environment enabled them to engage in CAS “without fear”
of HIV transmission.””” Regardless of condom use preferences, PrEP users psychologically
benefitted from a reduction in anxiety, and stress related to HIV and sexual behavior.'8-1%6222
PrEP was also viewed as an insurance policy in circumstances of condom failure among Latinx

SMM and TW.'8":196201 Importantly, for Latinx TW involved in sex work, PrEP provided added

protection and reassurance in instances of condom negotiation challenges or client violence.'®’

2.3.3.7. PrEP Stigma

PrEP stigma was a noteworthy barrier to PrEP care engagement among Latinx SMM and
TW across levels of influence. While the majority of these studies focused on Latinx
SMM,195-196.198.199.207.210-212.224.225 1 yable findings also highlighted PrEP stigma among TW,'® with
some studies examining the experiences of both SMM and TW.'"®"'¥ Latinx SMM and TW were
acutely aware of the stigma surrounding the use of PrEP and the negative social consequences of
PrEP use, such as judgment, stereotypes, and rejection.'®>*!° Latinx SMM using PrEP commonly
reported experiences with stereotyping, such as being labeled 'irresponsible,’ 'Truvada whore,' or
'slut,' while Latinx non-PrEP users often associated these negative labels with PrEP
use,!8:199207.21021L24 1 atiny SMM and TW anticipated and experienced PrEP stigma from friends,
P 185,189,196,211,212

family, and intimate partners, who disapproved or judged their decision to use PrE

PrEP stigma also infiltrated interactions with healthcare providers. Latinx SMM reported feeling

39



judged and reprimanded by medical providers when discussing PrEP and seeking care.?'® These
negative experiences with healthcare providers contributed to a lack of trust and a reluctance to
disclose PrEP use or seek medical support for PrEP-related needs.?'’ Latinx SMM also
internalized this stigma, labeling individuals who used PrEP as lacking sexual self-control, being
promiscuous, and engaging in other forms of risk behaviors, such as drug use.'”>*** Internalized
PrEP stigma challenged the ability of some Latinx SMM to properly evaluate their own HIV
risk,'” and decreased their motivation to seek HIV prevention care out of fear that they would be
judged for seeking these services.”’

PrEP stigma intersected with other stigmas, such as HIV stigma, homophobia, and
transphobia to shape PrEP care engagement among Latinx SMM?*'%%*? and TW.'8!%7 These
stigmas were upheld and reinforced by religion and Latinx cultural norms, creating barriers in the
PrEP continuum of care for both groups. For example, Latinx SMM reported that religion and
conservative views within Latinx culture made conversations around sexuality and HIV taboo,

207.210.212223 This led to avoidance of conversations

creating a culture of silence around these topics.
with families and healthcare providers about sexuality and PrEP, reducing opportunities for
engagement in PrEP care.””® Additionally, Latinx SMM feared being stigmatized as living with
HIV if they took PrEP, due to a lack of knowledge within their social networks about the
distinction between PrEP and anti-retroviral therapy.?'®*'> In one study, a participant who was
covered by his parents' health insurance recounted the difficult experience of being confronted by
his father about his HIV status after the insurance company sent a notice about his PrEP
medication to their home.?”> Furthermore, masculinity norms, such as machismo (a set of ideals
and beliefs categorized by hypermasculinity, dominance, and aggression),'?' impeded PrEP care

engagement among Latinx SMM. The ingrained beliefs associated with machismo may prevent

Latinx SMM from taking PrEP, as seeking healthcare is perceived as inconsistent with ‘macho’
40



behavior.”? In fact, Latinx SMM with high levels of machismo were associated with decreased
engagement in the PrEP continuum of care.'*! Similarly, Latinx TW PrEP users reported being
stigmatized as living with HIV by their families and communities because of their gender identity
which made it challenging for them to have conversations about PrEP use.'®

To avoid rejection and disapproval from their intimate partners, peers, and family, some
Latinx SMM?*'® and TW'® opted to conceal their PrEP use. For instance, by not disclosing their
PrEP use, some Latinx SMM and TW were able to avoid pressure to engage in unprotected sex, a
common assumption made by partners who believed PrEP users were more promiscuous and
engage in unprotected sex.'*>'*>?!" A unique concern among Latinx TW, not shared by Latinx
SMM, was the fear that their heterosexual intimate partners might react violently upon
discovering their PrEP usage, as they would assume they were lying about their HIV status.'®
Additionally, Latinx TW who engaged in sex work expressed concerns that assumptions about
their HIV status could adversely affect their livelihood as well as increase the risk of
discrimination or violence from clients.'®” Therefore, Latinx SMM and TW concealed PrEP use
as a self-protective strategy to circumvent social stigma. This allowed them to avoid potential
conflicts with intimate partners, peers, and family who lacked understanding about PrEP or may
not support PrEP use.

Although most studies explored PrEP stigma qualitatively by examining individual
experiences and perceptions, a few quantitative studies investigated the impact of PrEP stigma on
engagement in the PrEP continuum of care. For example, Watson et al.,'”” found that higher
levels of internalized PrEP stigma predicted lower odds of PrEP use among SMM and TW,
including Latinx individuals. PrEP stigma was also found to predict lower engagement across all
stages of the PrEP continuum of care among Latinx SMM.?* Robles et al.,**® translated the PrEP

174

Stigma Scale' " to Spanish, and tested its validity and reliability in a large sample of Latinx
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SMM. For English-speaking participants higher levels of PrEP-related stigma were associated
with a decreased probability of perceiving oneself as a candidate for PrEP, lower willingness to
use PrEP, and lower intentions to use PrEP in the future. However, among Spanish-speaking
participants, PrEP stigma had no relationship with these outcomes, suggesting potential

differences in the impact of stigma on PrEP utilization between these groups.

2.3.3.8. Relationship-Level

Relationship factors were examined as a predictor of PrEP willingness and use among
Latinx SMM and TW. 6176188218 Of these four studies, two focused on SMM,***!8 one focused on
TW,'™ and one focused on both SMM and TW.'® Latinx SMM who were single or in an open
relationship were more likely to use and adhere to PrEP compared to those who were in a
committed partnership or married.***'® Qualitative studies shed light on reasons Latinx SMM in
committed relationships may find PrEP use less appealing.'***'' Some Latinx SMM reported that
PrEP use while in a relationship may be perceived as a lack of trust or fidelity which created
challenges in communication and negotiation around its use.”'' Latinx SMM,"**'! and TW'*?
perceived PrEP as unnecessary in mutually monogamous relationships with partners who were
also living without HIV. Conversely, other Latinx SMM felt that it was important to continue to
use PrEP to remain protected even if they were in a monogamous relationship.?'! In line with
these findings, Latinx SMM with supportive partners had increased odds of PrEP use,*'” with
individuals receiving partner support having nearly four times higher odds of using PrEP
compared to those without it, after controlling for socioeconomic factors, language preference,
and community connectedness.?!* Only one study examined partner support as a predictor of

PrEP use among Latinx TW, and it did not find a relationship between having a main partner or
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partner support and PrEP use.'®® These findings revealed variation in the influence of relationship

dynamics on PrEP decision-making between Latinx SMM and TW.

2.3.3.9. Healthcare Providers

This review identified several key findings regarding the impact of healthcare providers
on PrEP engagement within these communities. Latinx SMM and TW both considered healthcare
providers to be trusted sources of PrEP information.*”'*”?!? In one study, Latinx SMM who
learned about PrEP from a provider were 16 times more likely to initiate PrEP than those who
learned about PrEP from social media.?” However, Latinx SMM and TW also described
experiences with healthcare providers who were not knowledgeable about PrEP.'%!87:190.222 Eor
example, 54% of Latinx SMM reported that their providers did not have information about PrEP
when they asked about it.'”® PrEP knowledge gaps among healthcare providers left Latinx SMM
without appropriate guidance to decide if PrEP was right for them.?'? Importantly, concerns about
side effects persisted among Latinx SMM who used PrEP, stemming from insufficient education
on PrEP by their healthcare providers.””* For some Latinx SMM, insufficient education by
providers, coupled with experiencing mild side effects of PrEP use such as digestive issues or
elevated creatinine levels, led them to discontinue PrEP.!%3%?

Experiences of racism, homophobia, and transphobia within healthcare settings were also
reported, and contributed to Latinx SMM’s and TW’s reluctance to seek PrEP services from
traditional healthcare providers.'”>?** For some Latinx SMM, disclosing sexual orientation to
providers was a barrier to using PrEP."7*"°*!% In a study of Latinx SMM, nearly 50% of the
respondents would not be willing to ask their healthcare provider for PrEP because they did not

want to disclose that they engaged in sex with men.'”® Conversely, Latinx SMM who identified as

gay had greater engagement in the PrEP care continuum compared to SMM who identified as
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bisexual or heterosexual.*®!17%176:177.180.190218 por T atinx TW, a lack of transgender competent care
was a barrier to accessing PrEP related care.'®” Consequently, Latinx TW emphasized the need
for healthcare providers who prescribe hormone therapy to also advocate more strongly for PrEP
services.'®” Additionally, Latinx TW reported fearing that having an honest conversation with
healthcare provider about their sexual behaviors would lead the provider to restrict their access to
hormone therapy.'®’

Non-judgmental, knowledgeable, and gender-affirming providers facilitated PrEP use
among Latinx SMM and TW. For both groups, having a healthcare provider with whom they had
an established relationship, who understood their unique experiences and needs, and who could
provide affirming care was instrumental in promoting PrEP uptake.'”>'®! Latinx TW who were
out to their healthcare provider about their gender identity had substantially higher odds of PrEP
use than those who were not.'” Latinx TW felt that supportive healthcare providers facilitated
their PrEP journey by educating them, addressing their concerns, and linking them to
resources.'*>!*” Healthcare providers also discussed strategies for taking PrEP discreetly with
Latinx TW, and offered guidance on how to safely navigate PrEP disclosure.'®”*!! Lastly,
providers who demonstrated a comprehensive understanding of PrEP, its efficacy, side effects,
and potential benefits were more likely to effectively educate and engage Latinx SMM and TW in

PrEP care.'8>1%

2.3.3.10. Peer-Level Community Support

Peer-level community support emerged as a key facilitator in the engagement in the PrEP
continuum of care among Latinx SMM'"%29122 and TW.!"2!87 For instance, a greater number of
peers on PrEP predicted higher odds of lifetime PrEP use (compared to no PrEP use history)

among SMM and TW, including Latinx groups,'” suggesting that peers can serve as a source of
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social support.'” In separate studies, both Latinx SMM'#7:2°1:22 and TW'¥" expressed the need for
communities to increase the availability of peer navigators who share their sexual, gender, and
racial/ethnic identities. Peer navigators were seen by both groups as crucial for bridging existing
gaps in PrEP care by providing relatable support.'®”?*122 Additionally, Latinx SMM expressed
characteristics of peer navigators that would be most desirable which included being

knowledgeable about PrEP, empathetic, compassionate, and being a strong communicator.*

2.3.3.11. Community Organizations

Community agencies and clinics were also identified as an important source of support
for PrEP use by disseminating information about PrEP and how to access it.'”* Latinx community
agencies were also described as potential venues to facilitated PrEP care engagement because
they are more accessible for Spanish-speaking and/or undocumented Latinx SMM and
TW. 92201212 Gender-affirming community clinics provided Latinx TW with opportunities to learn
about PrEP and ask questions in an accepting environment which ultimately facilitated PrEP
use.'®” Moreover, a greater sense of connection within the community facilitated engagement in
the PrEP continuum of care among both Latinx SMM and TW."'*2%-2!° Robles et al.,*'” reported
that having a greater connection to the gay community is linked to higher PrEP use among Latinx
SMM. They also found an interaction between gay community connectedness and Latinx group
membership, with participants feeling a greater sense of belonging to the Latinx community
moderating the positive relationship between gay community connectedness and PrEP use.*"’
PrEP use itself also enhanced the sense of connection that Latinx SMM felt to the gay community
by providing them with a sense of belonging.?” Importantly, both Latinx SMM and TW PrEP
users utilized their disclosure of PrEP as an opportunity to spread awareness and knowledge

about PrEP within their communities.'3%!8%2%
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2.3.3.12. Structural Factors

Socioeconomic Status
Socioeconomic disadvantage emerged as a key structural barrier as measured by

113,172,177,178,196,197,199,214,219,221,224 201

income, economic insecurity,””' and housing instability.*!”® Two
of these studies included Latinx SMM and gender minoritized individuals.'”>'”® Latinx SMM who
experienced socioeconomic disadvantage faced marked inequities across the PrEP care
continuum,''377196:.197.19.214.219 B example, Garcia and Saw'®® found that only 33% of SMM
from low-income backgrounds (annual income <$50,000) were aware of PrEP, with a mere 1.5%
reporting PrEP use. In stark contrast, 92% and 73% of men with high SES were aware of and
used PrEP, respectively. In a separate study, Latinx SMM with a high school education or less
were 20 times more likely to be unaware of PrEP compared to those with a 4-year college degree

or higher, after controlling for other sociodemographic factors such as age, sexual orientation, and

sexual behaviors.'"® Predictably, lack of health insurance was also found to a barrier to PrEP

113,196 172,173,206,218
b

awareness, use and adherence.'’>!'"%?!'® No studies have quantitatively examined
the impact of structural factors exclusively on Latinx TW. However, two qualitative studies
reported that Latinx TW faced higher levels of structural disadvantage, including economic,
employment, and housing instability, compared to Latinx SMM.'**!** These disadvantages

exacerbated challenges along the PrEP continuum of care for this group.

Language Barriers
Latinx SMM and TW experienced significant language-related barriers in accessing PrEP

information and services.''*'®”1%2 Both groups identified the limited availability of linguistically
and culturally responsive materials for PrEP as a barrier to awareness and access among Spanish-
speakers.'**19%2!2 This lack of resources may have contributed to the finding that Latinx SMM
who were Spanish-speakers were less likely to engage in the PrEP continuum of care compared to

English-speaking Latinx SMM.'"* Additionally, Latinx SMM and TW Spanish-speakers may be
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hesitant to seek PrEP care because they cannot communicate effectively with their healthcare
providers regarding their HIV prevention needs.'"*'*”!2 Moreover, language barriers may be of
greatest concern to recent immigrants. One study found that Latinx SMM who were recent
immigrants in the U.S. (< 5 years) endorsed greater concerns about language barriers to PrEP
access compared to those who were established immigrants (> 5 years) or born in the U.S.**!

Documentation Status
Documentation status, or immigration status, was another important factor that

contributed to PrEP continuum of care inequities among Latinx SMM and TW. 187192212 1 atinx
SMM who were undocumented were five times less likely to know how to access PrEP compared
to their U.S. citizen counterparts.'' In addition to gaps in knowledge and awareness, Latinx
SMM and TW who were undocumented were reluctant to seek out PrEP services due to concerns
about their legal status and fears of immigration-related consequences.'®”'**?'2 Recent immigrant
SMM were also more likely to report immigration status concerns as a barrier to PrEP use than
established immigrant and U.S.-born SMM.*!

Intersecting Structural Challenges
Qualitative studies highlighted how structural conditions are interconnected and interact

to impede engagement within the PrEP continuum for Latinx SMM and TW, revealing nuances
beyond those captured in quantitative studies that are worth mentioning. Across studies,
narratives from Latinx SMM and TW also indicated that in the absence of stable employment,
consistent healthcare coverage, reliable transportation, and secure housing, it is less financially
feasible to engage in PrEP related care.'®"18%192:193.196:201212 B o ingtance, a Latinx TW described
discontinuing PrEP after starting a new job where the health insurance plan did not cover PrEP as
a preventative medication and she could not afford the $100 deductible, highlighting that
employment and insurance status do not adequately account for the material realities faced by

individuals that impede PrEP use.'”® Moreover, the time commitment required for PrEP use and
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adherence such as time-off work for follow-up appointments, clinic visits, and commute time,
were described as intangible costs to PrEP use and adherence. In the face of competing priorities,
such as work, family, and school obligations, these time commitments discouraged Latinx
SMM!7:195:201.212.221 5 q TW'?? from engaging in the PrEP care continuum. Additionally, Latinx
SMM identified that undocumented status and low SES often have jobs without paid time off or

comprehensive insurance.*'?

2.4. Discussion

We conducted a systematic review of the literature focused on Latinx SMM and TW’s
engagement in the PrEP care continuum. This review additionally encompassed an analysis of
both barriers and facilitators. To our knowledge, our review stands out as the first to offer a
comprehensive exploration of PrEP engagement specifically targeting both Latinx SMM and TW.

Our findings expand on Zapata et al.’s'®®

review on the PrEP care continuum among Latinx SMM
by incorporating studies within the last five years and including the unique experiences of Latinx
TW. While we initially set out to provide a comparative analysis of Latinx SMM and TW along
the PrEP care continuum, the limited available literature on Latinx TW did not allow for this.
Despite this limitation, our review highlights key findings that can inform interventions and
strategies to improve PrEP engagement among Latinx SMM and TW populations.

In line with earlier reviews, PrEP awareness, coupled with accurate knowledge, was a
key factor in PrEP use and adherence among Latinx SMM and TW.'¢316%:166:226 Oy review adds
to previous findings by highlighting that pervasive knowledge gaps about HIV within the Latinx
community deterred Latinx SMM and TW from engaging in PrEP care. The persistent lack of

HIV education within Latinx communities is closely tied to several unique barriers, including

language differences, immigration status, cultural stigmas, and socioeconomic inequality.”® To
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address these HIV knowledge gaps within Latinx communities, it is essential to implement
culturally responsive programs that increase the knowledge of HIV transmission, prevention
strategies, and biomedical innovations like PrEP and treatment-as-prevention. One such example
is jListos! (Ready!), a program developed in 2016 in New York City. jListos!, is a sex-positive,
culturally responsive marketing campaign aimed at increasing PrEP awareness and access.””’
Uniquely, this bilingual campaign targets all Latinx groups, irrespective of their sexual or gender
identity. New York City's robust and comprehensive approaches to PrEP implementation®® has
yielded substantial public health benefits, with an 18% reduction in new HIV diagnoses within
the Latinx community between 2016 and 2022." Importantly, this decline in HIV incidence
paralleled reductions observed among White groups,' which has yet to be achieved on a national
scale.*!***?’ While additional interventions need to be developed and tested, culturally responsive
interventions offer a promising pathway for addressing HIV inequities within the Latinx
community.

Consistent with findings from previous reviews, PrEP stigma was a multilevel barrier and
contributed to gaps in PrEP use among Latinx SMM and TW.'¢*!66226 The concerns expressed by
Latinx TW about disclosing PrEP use, due to fears of intimate partner violence, underscore the
critical intersection of stigma, discrimination, and violence that amplifies their risk of HIV. This
finding is also consistent with the broader literature, which has shown that TW experience higher
rates of intimate partner violence compared to SMM.*%?*! Therefore, it is imperative that PrEP
programs adopt comprehensive approaches that address not only the biomedical needs but also
the social and psychological well-being of Latinx TW. This review also uniquely highlighted that
the influence of PrEP stigma may vary across different subgroups of Latinx SMM. For example,
PrEP stigma was found to negatively impact PrEP care engagement among English speaking

Latinx SMM but had no impact on PrEP outcomes for Spanish-speakers. One potential reason for
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this finding could be that there are cultural nuances related to PrEP stigma that are not adequately
being captured by existing PrEP stigma scales, underscoring a need for culturally validated scales
to measure PrEP stigma among Latinx SMM who primarily speak Spanish. This finding
highlights the importance of collecting data that will provide a nuanced understanding of the
varied experiences, beliefs, and behaviors among Latinx individuals, given the vast cultural,
linguistic, and socioeconomic diversity within this group.'*’

Our research corroborates earlier studies that identify social support as a key factor
influencing engagement in the PrEP continuum of care.'*>*® Yet, Latinx SMM and TW reported
challenges receiving support related to PrEP use within their social networks. Findings from this
review suggest that informational, emotional, and instrumental support are key forms of social
support that may facilitate PrEP care engagement among Latinx SMM and TW. Despite the
importance of social support as a facilitator of PrEP engagement, only one qualitative study
explored PrEP use among Latinx couples,'*? and none explored how family support (or lack
thereof) influences engagement in the PrEP continuum of care. Future research could explore not
only the types of social support that are most beneficial within the PrEP continuum of care, but
also to identify the sources of this support (e.g., family, healthcare providers, or peers), and the
optimal timing for this support to be most effective.

The desire for Latinx SMM and TW peer-led interventions emerged as a theme across
studies. The extensive success of peer-led interventions at improving HIV prevention outcomes

232-234

has been widely documented in the literature, and such interventions have also shown

promise in increasing PrEP uptake among SMM and TW.*>*¢ Peer-led interventions can help to
fill gaps in PrEP education, navigation assistance, and social support within the community.
.236237

However, few peer-led interventions targeting SMM and TW of color have been develope

and to date, none specifically target Latinx SMM and TW.?*® Furthermore, the development of
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culturally-responsive peer-led interventions is particularly important for Latinx SMM and TW
adolescents and young adults between the ages of 13 and 35, who face the highest burden of HIV
compared to other age groups.'

Beyond addressing knowledge and social support mechanisms through individual and
community-based interventions, it is necessary to address the structural barriers hindering
engagement in the PrEP continuum of care among Latinx SMM and TW. Aligning with the
broader literature on PrEP use, this review found that structural inequities related to access to
care, transportation, health insurance, and socioeconomic status created notable challenges to
PrEP care engagement among Latinx SMM.'®>1% Although the exploration of structural factors
among Latinx TW, Spanish-speakers, and undocumented individuals was limited in this review,
several studies mirrored previous research findings suggesting that these groups experience
greater structural inequality than their cisgender, English-speaking, U.S. citizen
counterparts.'”"#*?*°These findings highlight the need for structurally responsive approaches to
address PrEP inequities that aim to strengthen individual and community resources while actively
dismantling structural barriers. For example, TRIUMPH (Trans Research—Informed communities
United in Mobilization for the Prevention of HIV), is a multicomponent PrEP intervention
targeting transgender groups in California.”*® This community-based intervention leveraged
community-based health services and peer navigators to address PrEP education, social support,
and access needs among transgender groups, and proved to be highly successful among Latinx
TW.*® The success of interventions like TRIUMPH serves as a promising example of how
structurally responsive strategies can improve PrEP care engagement among Latinx TW.

Moreover, there are opportunities to improve the operationalization of the wide range of
structural challenges faced by these groups, to capture a more complete picture of the types of

resources needed to engage in PrEP care. Specifically, the time commitment needed to
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consistently access and adhere to PrEP is largely unrecognized. This includes not only the
physical time spent in healthcare settings for PrEP appointments and medication pick-up, but also
the time and effort required for appointment scheduling, transportation, and dealing with potential
insurance barriers. The time commitment required to engage in PrEP care also represents a
financial burden distinct from, yet overlapping with, SES.'”**"! Yet, extant literature on PrEP
barriers has mainly focused on understanding how time constraints among healthcare providers
impact the implementation and delivery of PrEP.>*! The increasing availability of long-acting
PrEP has the potential to reduce the time burden associated with daily oral PrEP, particularly
young Latinx SMM and TW, however no studies included in this review reported data on the
benefits of LAI use among these groups. Addressing the time burden associated with PrEP care
is essential, especially for young Latinx SMM and TW who may have competing demands such
as education, employment, family responsibilities, and navigating social and cultural stigmas.***"
% Future research should explore strategies to align PrEP care with the needs of Latinx SMM
and TW populations as well as the potential benefits of long-acting injectable PrEP to increase

PrEP use and adherence in this group.

2.4.1. Limitations

There are several limitations to consider in this review. While we found that the studies
included generally met criteria for methodological rigor, limitations were noted in the domains of
measurement and analysis. For example, studies failed to detail information about measures (e.g.,
reliability, validity) and describe how non-response bias was addressed (e.g., imputation of
missing values). Most of the included studies employed a cross-sectional design, limiting our
ability to examine causal relationships and discern patterns of PrEP care continuum engagement

among Latinx SMM and TW over time. Surprisingly, only four studies focused on TW met
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inclusion criteria for this review, two of which reported data from the same sample.'®>'%" Studies
that included both SMM and transgender individuals did not disaggregate data for Latinx
populations based on sexual orientation and gender identity. Some studies, also, did not
disaggregate data by gender identities (i.e., transgender male, transgender female, and non-binary
individuals) in their analysis further limiting our findings in Latinx TW. Many studies did not
report the nativity (i.e., U.S.-born), ethnic identity (e.g., Cuban, Mexican), or immigration related
variables of Latinx samples. There were also methodologic limitations in the way studies
analyzed race and ethnicity variables, with many studies utilizing Latinx ethnicity as a control
variable rather than exploring the unique experiences and barriers faced by Latinx individuals.
The literature had a significant focus on barriers along the PrEP continuum of care, but
there was limited discussion of facilitators of PrEP engagement among Latinx SMM and TW.
The lack of research on facilitators and strategies to promote PrEP use and sustained adherence
among Latinx SMM and TW individuals limited our understanding of effective approaches to
addressing barriers and promoting PrEP uptake in this population. Similarly, the studies largely
focused on individual factors that influence PrEP uptake, thereby limiting our understanding of
how multilevel factors impact PrEP care engagement and interactions across these levels.
Another significant limitation of the literature is the dearth of research on PrEP adherence and
discontinuation. Further, measurement of PrEP discontinuation varied across studies. Most often
discontinuation patterns were measured cross-sectionally by comparing ‘lifetime’ users to
‘current’ users which fails to capture important factors such as duration of use or reasons for
discontinuation. Therefore, our understanding of adherence and discontinuation patterns among

Latinx SMM and TW remains unclear.
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2.4.2. Research Implications

It is imperative for future research to specifically focus on the unique experiences of
Latinx TW in the context of PrEP engagement rather than conflating their experiences with that
of Latinx SMM.'** Given the disproportionate burden of HIV among Latinx TW, there is a
pressing need to engage and retain this group in research. Additionally, it is necessary for studies
to carefully consider how data for Latinx populations is collected and reported. Future research
should also attempt to capture the unique factors that influence health outcomes among Latinx
populations. These factors include, but are not limited to, nativity (i.e., U.S.-born vs. born
abroad), country of origin (e.g., Mexico, Puerto Rico), migration-related factors (e.g., years in the
us, citizenship), and language proficiency.'**** It is also important for research to pivot from
predominantly risk-deficit models to a strength-based paradigm when exploring PrEP
engagement among Latinx SMM and TW.2**?*" The current scarcity of research on facilitators
suggests a skewed focus on barriers and deficits. Therefore, a paradigm shift towards the inherent
strengths, resources, and resilience within the Latinx SMM and TW communities is needed to

promote engagement in the PrEP care continuum.

2.4.3. Clinical Implications

Given the complex nature of our research findings, we utilize these insights to offer
practical clinical implications that can enhance PrEP outcomes for Latinx SMM and TW.
Healthcare providers play a pivotal role in providing PrEP education and support to Latinx SMM
and TW. However, PrEP knowledge among providers in the U.S. remains low, and less than 40%
of providers accurately understand key aspects of PrEP, such as its indications, dosing schedule,
and side effects.”*® While providers who are educated about PrEP is crucial, it is equally

important for providers to have training on cultural responsiveness and strategies to engage
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patients in shared decision making.” Bridging these educational gaps among providers is a
critical step in improving PrEP engagement, and by extension, the overall healthcare outcomes
for Latinx SMM and TW. Further, healthcare providers who delivered gender-affirming care
facilitated PrEP care for Latinx TW. Thus, it is equally important for healthcare providers to
receive training in gender-affirming care, including the management of PrEP delivery
concurrently with hormone therapy, to promote engagement in the PrEP continuum of care
among Latinx TW.

The use of telehealth for PrEP follow-up consultations can save patients time and money
associated with in-person visits, making it easier for them to stay engaged in their care.?***>
Telehealth-based PrEP programs have been shown to help engage and retain patients in PrEP
care, and was a valuable approach for maintaining continuity of care during service disruptions
related to the COVID-19 pandemic.?” Studies have demonstrated the feasibility and acceptability
of telehealth-based PrEP initiation programs, which include telemedicine visits, home delivery of
medications, and self-testing kits among SMM and TW of color.?*>**! For Latinx SMM and TW,
telehealth offers an alternative means for those who are unable to attend in-person visits due to
logistical constraints, such as transportation or work hours, and offer an alternative to traditional
clinic-based models. Therefore, telehealth could play a crucial role in overcoming some of the
structural obstacles that impede broader PrEP adoption for these groups. However, it is crucial
that telehealth services are designed to be accessible to all, to avoid exacerbating existing
disparities, such as the 'digital divide' and limitations in insurance coverage. As we move toward
more virtual healthcare solutions, efforts must be made to ensure these platforms are equitable

and do not inadvertently exclude under-resourced Latinx SMM and TW.
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2.4.4. Policy Implications

Our systematic review highlights the interconnectedness of healthcare access, immigrant
status, and socio-political factors, and underscored the disparities that Spanish-speaking and
undocumented Latinx SMM and TW experience along the PrEP continuum of care. Moreover,
the surge in anti-immigrant policies in the U.S., particularly since 2016, have had negative health
impacts on Latinx communities.’”*®*? The rise in anti-immigrant policies has also coincided with
lower engagement in PrEP care and higher rates of new HIV diagnoses, particularly in the South
and Midwest—regions with the most anti-immigrant legislation."” Such legislation not only limit
immigrants' access to public health services and other resources, but also has spill-over effects on
other Latinx populations, including U.S.-born individuals.''”*? Latinx SMM and TW are
especially marginalized, as their experiences at the intersection of gender, sexual orientation, and
immigration status, create barriers to healthcare access. Barriers which are only further
exacerbated by anti-immigration policies which can prevent immigrants from obtaining health
insurance coverage, restrict eligibility to government funded programs (e.g., Medicaid), and
create a climate of hostility towards immigrants in healthcare settings.””**

It is important to address the structural barriers to healthcare access, such as Medicaid
expansion, which can significantly enhance the availability and uptake of PrEP.?** This is
especially critical in states with high Latinx populations (e.g., Texas, Florida) where the lack of
Medicaid expansion disproportionately affects access to essential preventive services among
Latinx groups.”>* Moreover, expanding state-funded coverage to include adult immigrants
regardless of their immigration status, a policy currently adopted by only five states, is essential
to ensure equitable access to PrEP and other preventive services for Latinx SMM and TW.**®
Policy changes are urgently needed to address legal and systemic barriers that hinder healthcare

access among Latinx groups, particularly among undocumented Latinx individuals. These policy
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changes should be informed by research findings, with a focus on collecting and evaluating data
to develop an intersectional understanding of how social experiences, influenced by overlapping
identities such as sexual identity, gender identity, language, and nativity, may impact sub-

populations like Latinx SMM and TW differently.

2.5. Conclusion

Through our systematic review focusing on the PrEP continuum of care among Latinx
SMM and TW, we uncovered pivotal insights that reflect the complex interplay of social,
cultural, and structural factors influencing PrEP outcomes in these groups. While studies shed
light on the experiences of Latinx SMM and TW, it is evident that there remains a pressing need
for more comprehensive and nuanced research, particularly for Latinx TW who were vastly
underrepresented in the literature. Findings from this review underscore that multifaceted,
culturally responsive approaches within PrEP implementation efforts are essential to achieve
PrEP equity and to effectively end the HIV epidemic among Latinx SMM and TW. Effective
solutions must be tailored to the specific needs and strengths of Latinx SMM and TW, as a one-

size-fits-all approach will not be adequate to achieve equitable access to PrEP.
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3. Understanding Sociocultural Influences in Sexual
Health Promotion and HIV Protection among Latinx
Sexually Minoritized Men: A Qualitative Study

Matos, L., Janek. S., Salas, J., Munoz, C., Relf, M., Gonzalez-Guarda, R. Understanding

Sociocultural Influences in Sexual Health Promotion and HIV Protection among Latinx Sexually
Minoritized Men: A Qualitative Study. PLOS One. (will be submitted to PLOS one 7.8.24)

3.1. Introduction

Latinx sexual minoritized men (SMM) in the United States (US) are disproportionately
affected by HIV, representing 32% of new diagnoses among SMM as of 2021." Although overall
new HIV diagnoses declined across the U.S. by 9% from 2015 to 2021, the rates of new HIV
diagnoses among Latinx SMM increased by 4% in that same time frame, indicating inequities in
prevention efforts." Approved by the FDA in 2012, HIV pre-exposure prophylaxis (PrEP) is 99%
effective at preventing HIV transmission but remains underutilized among Latinx SMM. For
example, data from a recent survey showed that only 6% of Latinx individuals who could benefit
from PrEP, the majority of whom are SMM, are using it, compared to 25% of non-Latinx
Whites.?***7 These inequities in PrEP access and use highlight a critical gap in HIV prevention
among this group.

The introduction of PrEP has transformed the HIV prevention landscape, shifting from
relying solely on traditional behavioral methods like condom use to a biomedical approach that
offers individuals greater control over protecting themselves against HIV.* This critical change
has not only redefined self-protection strategies against HIV but also prompted researchers to
broaden their focus when understanding factors that influence the uptake of HIV prevention
behaviors.*® A recent study demonstrated that PrEP use and adherence of PrEP is associated with
increased engagement in sexual health services and heightened awareness of overall well-being

among users, indicating a broader impact on sexual health beyond HIV prevention alone.*®
58



Findings from a qualitative study found that PrEP use increased self-awareness of sexual risk-
taking behaviors and sexual health among Latinx SMM.?%

The World Health Organization (WHO) describes sexual health as not just the absence of
sexually transmitted infections (STI) such as HIV, but as a state of complete physical, emotional,
mental, and social well-being in aspects of sexuality.”*® This definition also includes the
promotion of safe, consensual, and satisfying sexual experiences, and recognizes the influence of
socio-economic, cultural, and environmental factors on sexual health and protective behaviors.?®
This broader understanding of sexual health is highly relevant for Latinx SMM, who navigate a
complex web of influences on their sexual well-being.

Essential aspects of healthy human sexuality such as communication about sex, positive
sexual identity, sexual health care, and sexual autonomy are often constrained by social norms
that converge in unique ways within Latinx communities.”***** The pervasive influences of
machismo (strong sense of masculine pride), sexual silence (the complete suppression of openly

discussing sex and sexuality), and religion'?%2¢!:262

create heteronormative, sexually conservative
environments that stigmatize and constrain Latinx SMM’s ability to openly express their sexual
identities.”® These environments hinder their ability to engage in healthy sexual exploration,
access to accurate information, and access to sexual healthcare because they perpetuate stigma
and discrimination and create a culture of silence around sexuality.'*""'*>?%3 This can lead to
misinformation, fear, and shame, which further alienate Latinx SMM from seeking necessary
healthcare services and engaging in open conversations about their sexual health.?**2% In
addition, structural challenges, including healthcare provider bias, language barriers, limited
access to culturally affirming healthcare, and lack of health insurance limit access to essential

sexual health care services like PrEP among Latinx SMM, '!%267-268
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Despite these challenges, there are Latinx SMM who successfully navigate this complex
landscape to engage in sexual health promotion. This study specifically addresses the gap in
understanding how Latinx SMM navigate the complexities of sexual health promotion and HIV
self-protection within their unique sociocultural environments, an area that has been
underexplored in current research. Given the wide range of options available for HIV prevention,
this study aims to: 1) describe sexual health promotion and HIV self-protection among Latinx
SMM, including how they perceive sexual health and the specific behaviors they adopt for HIV
self-protection; and 2) describe the sociocultural barriers and facilitators that influence sexual
health promotion and HIV self-protection among Latinx SMM. Sexual health promotion refers to
the strategies and activities aimed at enhancing sexual health and well-being by preventing
sexually transmitted infections (STIs) including HIV, improving sexual health knowledge and
behaviors, and increasing access to sexual health services.”>® We define HIV self-protection as the
actions and practices individuals undertake to reduce their risk of acquiring HIV, including the
correct and consistent use of condoms, regular engagement in HIV testing, practicing safer sex,
and utilizing PrEP. By investigating the experiences of Latinx SMM with sexual health
promotion and HIV-self-protection, this study aims to provide a greater understanding of sexual

healthcare needs among Latinx SMM.

3.2. Methods
3.2.1. Study design

This study used a qualitative descriptive design®® to explore sexual health promotion and
HIV self-protection among cisgender Latinx SMM living across the U.S. Individual in-depth

qualitative interviews were conducted to inquire about participants’ perceptions of sexual health
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promotion. Additionally, we inquired about socio-cultural barriers and facilitators of specific HIV

and STI prevention strategies such as condom use, PrEP use, and partner negotiation.

3.2.2. Participants

Between October 2020 and July 2021, a purposive sample of 15 Latinx SMM were
recruited based on the following eligibility criteria: self-identifying as being of Hispanic or Latinx
descent (i.e., foreign-born or US-born), cisgender male, English or Spanish-speaking, aged 18 and
older, and self-identifying as living without HIV. Participants were recruited for this study using
three methods. First, participants who met our inclusion criteria were purposively sampled from
an ongoing study of Latinx young adults (1R0O1MDO012249; PI: Gonzalez-Guarda). The SER
Hispano study is an ongoing study on the health of young adult immigrants (18-44 years) in the
southeastern region of the US (N=391). Participants who met eligibility criteria and agreed to be
contacted for future studies were provided information about this study. Eleven eligible
participants were identified from The SER Hispano study and consented to be contacted
regarding future research, but only three participants enrolled in this study. Second, recruitment
messages were posted on Latinx Facebook groups, Reddit threads for Latinx or SMM, and
Craigslist. Participants who were recruited online contacted researchers by email or phone and
were screened for study eligibility. Snowball sampling techniques were also used.”’® For example,
Latinx SMM who had already enrolled in the study were asked to inform friends who met study
inclusion criteria. All participants were screened by one of four bicultural, bilingual researchers
that were a part of this study. A total of 20 participants were screened for this study. Of those, 15
individuals were enrolled in this study, three participants were recruited from an on-going study,
11 from social media, and one participant was recruited through snowball sampling techniques.

Participants received a $30 Visa gift card for their participation.
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3.2.3. Setting
Interviews were conducted virtually via WebEx, although four participants experienced
connectivity issues and were interviewed via phone call. Interviewers and participants were in a

private location during the interview.

3.2.4. Study Materials

All materials used in this study were initially translated from English to Spanish by a
bilingual team member. To ensure accuracy and cultural and linguistic relevance, the translated
materials were then back-translated from Spanish to English by another bilingual team member
who was not involved in the initial translation process. Any discrepancies between the original
and back-translated versions were resolved through discussion and consensus among the research

team. '

3.2.5. Human Subjects Protection and Data Management

The Institutional Review Board of Duke University approved all study materials (IRB#
Pro00106283). Prior to participation in interviews, all participants provided informed consent,
acknowledging their understanding of the study's purposes and the voluntary nature of their
involvement. Interviews were digitally recorded and stored on a secured folder. The audio
recordings were then transcribed verbatim by a professional transcription service that complies
with confidentiality agreements to further protect participant privacy. To maintain the integrity
and nuanced meaning of the data, all transcripts were kept in their original language. This ensures
that the cultural and linguistic contexts of participants' responses are preserved, allowing for a
more accurate analysis. Once the transcripts were prepared, they were verified for accuracy by the

lead author. Access to these transcripts is restricted to authorized research team members only,
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who are required to adhere to strict data confidentiality protocols as outlined by the IRB-approved

study guidelines.

3.2.6. Data Collection

All interviewers participated in a training on effective interviewing strategies by the
senior author. A semi-structured interview guide was developed to explore the meaning of sexual
health and the various strategies utilized to prevent HIV among Latinx SMM. The interview
questions about HIV behavior and sexual health promotion were reviewed by experts in the field
of HIV prevention, and gay Latinx men community members. Interviews were conducted by
bilingual, bicultural researchers (L.M., J.S., C.M., R.G.G.). Participants were encouraged to
respond in whichever language felt most comfortable to them throughout the interview. Most
interviews (n=8) were conducted in English. Participants were also asked to complete a brief
demographic survey after the interview was completed. Each individual interview lasted between

45 and 65 minutes, with an average duration of 52 minutes, and was audio-recorded.

3.2.7. Data Analysis

NVivo 13?”! was used for the management and analysis of interview data. Thematic
analysis techniques were applied to analyze transcripts in their original language with bilingual
coders fluent in both English and Spanish.>”> An initial analysis of the first five interviews was
conducted by the primary researcher and two team members (J.S., C.M.). Researchers immersed
themselves in the data by reading and re-reading the transcripts without coding.””* Subsequently,
they highlighted meaningful units, relevant information, and key ideas present in the data.?”

Open coding was then employed to label highlighted text that captured their interpretation of the

underlying meaning of participant comments. A preliminary codebook was developed based on
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the first five transcripts. The codebook contained codes, their content descriptions, and a brief
example for reference.”’*

The remaining transcripts were independently coded by the primary researcher using the
same approach as above in batches balancing recruitment, data collection, and analyses.
Throughout the coding process, additional codes that emerged from the data were added as
needed to capture the richness and complexity of the data. After the data were coded, the primary
researcher analyzed codes to generate a list of categories, which were then grouped into
themes.?”” Themes were identified based on patterns, similarities, and differences across the data.
Throughout the data analysis process, the primary researcher engaged in weekly discussions with
senior researcher and qualitative expert on the team (R.G.G.) to review coding refine identified
themes that emerged from the data. To further assess the reliability of the coding process, 20% of
the transcripts were randomly selected and independently coded by (S.J.) and (R.G.G.). Any
discrepancies in coding were resolved through discussion and consensus among the research
team. The major themes that are reported in this paper were areas responding to our research
question where saturation was reached. Justification for achieving data saturation with only 15
interviews is supported by evidence indicating that saturation can typically be reached with an
average of 12-13 interviews.?’*?"’

Trustworthiness of the findings were ensured using several methods. To establish
credibility, peer debriefing was used at several stages of this study. Researchers conducted
regular peer debriefings during the recruitment interview and analysis stages.””**’® Member
checking was conducted by having participants review and respond to the findings, confirming
their accuracy and providing recommendations. To establish transferability, researchers used field
notes to provide detailed accounts of their experiences during data collection.””® Interviews were

analyzed in their original language to capture the full meaning of the text, ensuring that the
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transcripts accurately reflected the participants' experiences and enhanced the transferability of
the findings.'***”® To establish dependability, a researcher not involved in the study assessed the
research process and outcomes, ensuring the findings, interpretations, and conclusions were
accurately supported by the data.?’® To establish confirmability an audit trail was maintained to

document all research processes and decisions.?”

3.2.8. Reflexivity

As a research team, it was crucial for us to minimize the influence of our own biases and
assumptions throughout the research process. Most of the research team identified as Latinx,
cisgender females, and heterosexual. The team also included LGBTQ+ members as well as
individuals who were non-Latinx White. All the interviews were conducted by the Latinx
cisgender heterosexual researchers on our team. Prior to conducting the interviews, the
interviewer(s) acknowledged that even though they have a shared cultural understanding with
participants, they may not fully comprehend the experiences of Latinx SMM. The interviewer(s)
highlighted their commitment to listening and learning from the unique perspectives and
experiences of participants. This conversation was aimed at fostering mutual understanding and
establishing a foundation of trust and respect between the researchers and participants.
Participants were also provided with the opportunity to ask questions and share their own
reflections on how the interviewer(s) positionality might impact their participation and the overall

research process at the end of the interview.

3.3. Results

The sociodemographic characteristics for participants (n=15) are presented in Table 1.
Participants resided in North Carolina (n=7), Texas (n= 3), California (n=3), Florida (n=1), and
Minnesota (n= 1) at the time of the study (N=15). The participants’ mean age was 31.4 years
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(range 24-43). More than half of the participants (n=8) were born outside of the U.S. The
majority of participants were employed (n=13) and most reported having an associate degree or
higher (n=9). Nearly all participants (n=14) were aware of PrEP and nearly half (n=7) were using
PrEP. Two participants had a history of PrEP use and were not taking PrEP at the time of the
interview. Individual participant profiles are provided in Table 2., detailing participant number,
age, relationship status, sexual identity, preferred language, country of birth, and PrEP use.

Table 1: Participant Sociodemographic Characteristics (N=15)

Characteristics N (%)

Age (Mean) 31.4
Nativity, Foreign-born 8(53.3)
Ancestry

Central American (Mexico, Nicaragua, Guatemala, 8(53.3)

Honduras)

Caribbean (Dominican Republic, Puerto Rico) 4 (26.6)

South America (Chile, Columbia, Venezuela) 3(20.0)
Employment

Full-Time 9 (60)

Part-time 1

Self-employed 3(20)

Unemployed 1

Student 1
Annual Income

<$10,000 1

$10,000-$29,999 1

$30,000-$49,999 4

$50,000-$75,000 7

>$75,000 2
Education

Some college, no degree 6

Associate degree (e.g. AA, AS) 2

Bachelor's degree (e.g. BA, BS) 6

Master's degree (e.g. MA, MS, MEd) 1
Relationship Status

Single 7

In a relationship (closed) 5

In a Relationship (open) 3
PrEP use

Current 6

Former 2

No PrEP use Hx 7
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Table 2: Participant Profiles (N=15)

Participant Sexual Preferred
Number Age Relationship Status Identity Language Country of Birth (ancestry) PrEP User
#01 29 Single Gay Spanish Honduras No
#02 40 Open Relationship Gay English Nicaragua Yes
#03 24  Single Gay English U.S. (Mexico) No
#04 29 Monogamous Relationship Gay English Mexico No (former user)
#05 34 Monogamous Relationship Gay Spanish Mexico No
#06 27  Single Gay English U.S. (Mexico) Yes
#07 32 Polyamorous Relationship Bisexual English U.S. (Puerto Rico) No
#08 26  Open Relationship Gay Spanish Chile Yes
#09 32 Single Gay English U.S. (Mexico) No
#10 26 Monogamous Relationship Gay Spanish Colombia Yes
#11 26 Monogamous Relationship Gay English U.S. (Venezuela) No
#12 34 Single Gay English Guatemala No (former user)
#13 29 Single Gay English U.S. (Dominican Republic) No
#14 43  Open Relationship Gay English U.S. Territory (Puerto Rico) Yes
#15 40 Single Gay Spanish Dominican Republic Yes




We identified five major themes when exploring the sociocultural barriers and facilitators
of sexual health promotion HIV self-protective behaviors. The identified themes were: 1)
prevention is better than to cure; 2) cultural and religious norms create a culture of silence around
sexual health; 3) lack of information and misinformation leading to self-reliance for sexual health
protection; 4) growing wiser: maturity’s impact on sexual health and relationships; and 5) unjust
and dehumanizing sexual health care. We detail related themes and subthemes below, presenting
exemplar quotes in the original language from the transcripts to preserve the linguistic and
cultural authenticity of the participants' experiences.'***” For quotes originally in Spanish,

English translations are also provided in italics.

3.3.1. Prevencion es mejor que curar/ Prevention is better than to
cure

Throughout the interviews, participants primarily described sexual health promotion as
having sex responsibly (e.g., using condoms) and the prevention of STIs including HIV.
Participants also described sexual health as a holistic concept beyond disease prevention and
included physical, emotional, and psychological well-being. This perspective informed their
approach to HIV self-protection, which was seen not as a singular task but as part of a broader

commitment to health and described by both Spanish and English-speaking participants.

“Bueno, pues... estoy a punto de cumplir treinta afios, y me estoy haciendo plenamente
responsable de mi salud individual entonces e encontrado que. que prevenir es mejor que
curar. Entonces implica en todo... en alimentacion, en ejercicio, en... no solamente en el
area de cuidado de salud sexual, si no en general. Sabes comiendo menos sodio, menos
azucares, menos comidas procesadas. Entonces encuentro como mejor via la prevencion
que el tratamiento de cualquier enfermedad. [ Well, I'm about to turn thirty, and I'm
becoming fully responsible for my individual health, so I've found that prevention is
better than to cure. So, it involves everything... in terms of diet, exercise, not only in the
area of sexual health care, but in general. You know, eating less sodium, less sugar, less
processed foods. So, 1 find prevention to be a better approach than treating any
disease.]” (Participant #04, 29 year-old, single)
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“Being sexually healthy means taking care of yourself in every aspect, not just when it
comes to HIV but all STIs, and even beyond that, making sure you're mentally and
emotionally okay too" (Participant, #13, 29 year-old, single)

HIV self-protection was a sexual health priority among participants. As one participant
expressed, “I think, for me like the scariest part about umm being gay and um having sex with
other men is the risk of HIV.” (Participant #03, age 24, single). Participants incorporated HIV
testing as a routine part of health promotion, undergoing tests annually regardless of relationship
status. PrEP users reported testing every three months as part of their regular follow-up care.
Participants reported different frequencies of testing, with some testing more frequently
depending on their sexual activity or if they were symptomatic for any STIs. One participant (age
29, single) had never been tested for HIV nor spoken to a healthcare provider about testing. He
expressed considering getting tested in the past but decided against it because he had no HIV
symptoms.

Condoms were also described as an important tool for HIV self-protection. However,
participants perceived a general decline in condom use within the gay community. This led them
to anticipate that sexual partners would prefer condomless sex, which was highlighted by one
participant who stated, “everyone likes to do more of that skin-to-skin contact” (participant #13,
age 29, single). Despite the perceived preferences of having condomless sex, several participants
were prepared to engage in negotiations over condom use with partners, with another participant
comparing this process to “mental acrobatics” (participant #03, age 24, single). He also noted
that condom negotiation was particularly challenging for oral sex, where using condom use is not
commonly accepted as part of “sex culture”.

While condoms were recognized as a crucial tool for HIV self-protection and participants
were prepared to negotiate their use, this did not come without challenges. Deviating from the
previous participant’s perspective, one participant highlighted the impact of condoms on sexual

pleasure, “I've never...never...never put a condom to suck someone off...never. It takes the joy of
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that, that experience” (participant #12, age 34, single). Other participants echoed this sentiment
expressing that condoms are uncomfortable and take away from the sexual experience, “the use of
condoms is a little bit uncomfortable from the you know... just the process of it. Like it's just the
elastic, the smell, it just kind of takes away from that” (participant #14, age 40, open relationship).
Furthermore, several participants shared that condoms interfere with sexual function, making it
more difficult for them to maintain an erection. These factors challenged the consistent use of
condoms for HIV self-protection among participants.

PrEP awareness was high among participants; however, knowledge about PrEP varied.
As expected, previous PrEP users demonstrated a greater understanding of PrEP than those who
had not used PrEP previously. One participant, had heard of PrEP but did not know what the
medication was used for until this interview,

“Porque yo lo escuchado porque yo tengo una aplicacion que se llama Grindr... ponen

siempre en su perfil que estan en PrEP.... Pero yo nunca me pregunte que que era PrEP,

y como era [Because I had heard about it, because I have an app called Grindy... they

always put on their profile that they are on PrEP... But I never wondered what PrEP was,

and how it worked]” (Participant #01, age 29, single).

Participants who were not using PrEP expressed concerns regarding the potential side
effects of PrEP, including long-term health impacts such as osteoporosis or kidney failure which
deterred them from using PrEP as a self-protection option. A former PrEP user had stopped using
PrEP within the last year partly due to concerns about potential side effects, "/ got scared because
1 started hearing that using PrEP could lead to kidney problems. So that’s where I became scared
and I didn’t want to continue" (participant #04, age 29, monogamous relationship). Another
participant who had never used PrEP echoed similar sentiments stating, “/ have heard bad things
before about drugs like PrEP. And I've never really known them to be true or untrue... And I've

never had the opportunity to really speak to like a health care practitioner” (Participant #07, age

32, polyamorous). Among the participants who had never used PrEP, side effect concerns
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coupled with the lack of access to reliable information to address these concerns decreased their
willingness to use PrEP.

Participants primarily reported using PrEP due to their single status and active dating life
or because they were in open relationships with multiple sexual partners. Additionally, one
participant used PrEP due to being in a serodiscordant relationship (i.e., having a partner who is
living with HIV). While PrEP users also expressed concerns regarding PrEP side effects, they felt
that the HIV protection benefits outweighed the risk of long-term side effects. As shared by one
participant, “I'm like, oh the side effects of like, bone issues. Trust me, I'll rather be able to take
care of my bones” (Participant #12, age 40, open relationship). Similarly, the perspective that the
potential benefits of PrEP outweigh the risks was shared by participant #12, a 34-year-old single
male who had been diagnosed with kidney damage from PrEP use four years earlier. Despite this,
he expressed a desire to explore safer PrEP options with his provider, citing the HIV protection
benefits, "I do want to get on PrEP and I do want to have sex. I'm not saying I'm going to have
random hookups, but I feel it provides good security.” Other participants highlighted that PrEP
provided peace of mind, allowing them to enjoy better sexual experiences by reducing their fear
and anxiety around HIV acquisition. As one participant expressed,

“creo que obviamente en el momento del encuentro es un poco mas de pronto mas

placentero, pero es un poco mas comodo, en el sentido de que voy a sentir menos como

presion o menos miedo [/ think that obviously, in the moment of the encounter, it's
perhaps more pleasurable, but it's also a bit more comfortable in the sense that I feel less
pressure or less fear...]” (Participant #10, age 26, monogamous relationship)

These narratives highlighted that the perceived and experienced emotional and sexual
health benefits helped to outweigh concerns about adverse side effects among PrEP users.

Notably, a minority of participants were practicing abstinence as an HIV self-protection

strategy at the time of the interview. One participant described abstinence as his “first line of

defense” (participant #03, age 24, single) against HIV. When discussing PrEP use, participants

71



were cognizant that sometimes sex can be unplanned and sporadic but were unsure how to weigh
the health risks of PrEP against those sporadic encounters. While not representative of the
majority, these narratives highlight the range of HIV self-protection behaviors among Latinx

SMM.

3.3.1.1. Subtheme: HIV self-protection behaviors and decision-making dynamics

An important subtheme that emerged was that HIV self-protection varied with new
partners compared to established partners. An established partner could be their significant other,
but for some participants, this also meant someone with whom they were casually dating or
hooking up with regularly. Participants reported a heightened perception of HIV risk with new
partners. As these participants stated,

“Pero se que cada vez que se hace algo con otra persona osea, you know, you're out there.

You're throwing an eight ball, you know? aver en donde cae, el que cae, pero eso que

para mi importante este saber con quien estoy jugando con quien estoy haciendo las cosas

[But I know that every time something is done with another person, I mean, you know,

you're out there. You're throwing an eight ball, you know? Seeing where it lands, who it

lands on, but what's important for me is knowing who I'm playing with, who I'm doing
things with” (Participant #05, age 40, open relationship).

“No te necesitas meterte con varias personas, no mas te metes con la persona equivocada.

[You don't need to get involved with multiple people, you just get involved with the wrong

person] (Participant #05, age 34, single).

The “question mark” around the HIV risk introduced by new partners led participants to practice
caution when selecting new sexual partners.

Participants emphasized the importance of getting to know new partners and the role of
open communication in mitigating HIV risk and informing their decisions about self-protection.
They actively asked new partners about their sexual history, recent HIV testing, and condom use
preferences, sexual positioning preferences (e.g., top, bottom, versatile) to gain a more accurate
understanding of their sexual risk. These discussions also helped determine whether potential

partners shared similar attitudes regarding sexual health. As one participant expressed,
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“Que yo veo que la otra persona no se interesa en usar condon no tiene no tiene interés
de hacerse test eh es una mala sefial una red flag y definitivamente eso no me daria la
seguridad para estar con la otra persona. [If ] see is that if the other person is not
interested in using a condom and has no interest in getting tested, it's a bad sign, a red
flag, and definitely, that would not give me the confidence to be with that person.]”
(Participant #08, age 26, open relationship)

“...that's why we'd rather do it [have sex] with people that we already know that are like

us. That have been to the doctors, you know, that are the same as us, so we don't have to

worry about that.” (Participant #14, age 40, open relationship)

After screening partners, participants felt more informed to make decisions about whether
to pursue a sexual relationship with the potential partner. Depending on the perceived level of
risk, some participants opted for condom use with partners considered "riskier," while others
chose to engage in lower-risk sexual activities (e.g., mutual masturbation) or abstained from sex
with those individuals altogether. However, participants also expressed skepticism about the
accuracy of the information provided by new partners, as there was no way to verify its
truthfulness. As one participant stated, “I know what I have, and I don't have, and I know how 1
am and I know you know how healthy I am. But you know people can lie, and there's no proof or
any hardcore evidence to say, hey, I don't have this” (participant #13, age 29, single). This
statement underscored the difficulties in balancing trust in a new partner and their sexual health
choices. Participants also acknowledged that their decision-making process was not always
straightforward; attraction to a person or certain situations (e.g., partying) could lead to unsafe
encounters with unknown partners. Therefore, several participants emphasized the importance of
avoiding circumstances that could lead to sexual disinhibition, such as drug or alcohol use.

Open communication and negotiating sexual safety with established partners centered
around decisions made as a dyad to protect their sexual health. These topics included condom use
preferences, frequency of HIV testing, PrEP use, sexual boundaries, and relationship agreements.

“I think you know, when I first start conversations you know, the conversation always

goes like have you taking your prep you know regularly.” (Participant #06, age 26,
single)
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“It's not necessarily putting a condom on. When people think you know safe sex; it's just

understanding like when you have sex, who you're having it with, how you have it, and

how you and the other person initiate and like understand like, what are the boundaries;
how you're going to move forward; who's going to do what, etc.” (Participant #12, age

34, single)

Importantly, individual acts of sexual health promotion and HIV self-protection took on
the meaning of being an act of mutual protection between partners, whereby each partner shares
the responsibility of protecting the other. Although mutual protection of sexual health between
partners was more commonly brought up by participants in relationships, single participants also
expressed that their acts of sexual health promotion and HIV self-protection are to protect others
as well themselves. Most participants in monogamous relationships discussed having negotiated
safety agreements with their partners who were living without HIV, where mutual protection
included monogamy and routine HIV testing (e.g., every 6 months or annually) and did not use
condoms. Moreover, participants in open relationships exemplified the way open communication
and a commitment to mutual protection between partners can facilitate HIV self-protection. For
instance, when describing their transition from monogamous to open relationship agreements
with their partner, two participants described engaging extensive discussion with their partners
about the boundaries and rules for engaging with other sex partners. These participants also made
the proactive decision to use PrEP prior to introducing new partners into their relationships. It is

important to note both participants were well educated and had access to healthcare, which they

recognized as a privilege that other couples may not be afforded.

3.3.2 Cultural and religious norms create a culture of silence around
sexual health

The narratives of participants highlighted the profound influence of cultural and religious
factors in shaping sexual health attitudes and behaviors. All participants grew up exposed to the
social stigma associated with being a gay or bisexual man. Specific cultural norms such as

‘machismo’, which emphasizes traditional male gender roles, challenged their ability to reconcile
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their sexual identities with societal expectations. As participant #14 (age 40, open relationship)
stated, “You know from the moment you proclaim yourself gay, that the male card gets taken
away.” This sentiment was echoed by others who highlighted the internal conflicts they
experienced due to the clash between their sexual identities and the heteronormative standards
imposed by the influence of religion in Latinx culture. One participant recounted,

“So, my whole my whole upbringing was very uncomfortable because I wanted to pray

or you know, to get the gay out, because I was raised in a home where that was wrong.

You know, men were to to get married and with a woman and have children and be you

know, a fruitful, Christian young person.” (Participant #02, age 40, open relationship)
Similarly, another participant recalled rejecting his feelings of same-sex attraction as early as 6
years old because “/being gay] was not accepted” (Participant #09, age 32, single) in his
Christian family.

These sociocultural norms constrained the healthy development of sexual identity from
childhood into young adulthood and hindered sexual health promotion behaviors. One participant
shed light the profound impact of societal expectations in his life,

“....well my past experience right, [ was you know as a straight man that was married for

20 years to a woman, three kids, Latino, Christian growing up right so you kind of lived

the monogamous relationship, a Christian monogamous relationship and I did have my

encounters outside, you know, because | was obviously, ['ve always been gay. I used to
have those unfortunate encounters outside just to fulfill my sexual needs that I that I had,
and they were not really safe... I was always afraid and scared that I would bring
something to her right, and that would have been my you know, that was actually my
worst nightmare.” (Participant #14, age 40, open relationship)

This narrative of societal pressure and fear of stigma is echoed in the experience of
another participant (age 32, polyamorous relationship) who shared being in committed
relationships exclusively with women in his early twenties, despite knowing he was bisexual. He
shared that machismo, religion, HIV stigma, and the added layer of biphobia (fear or hatred

directed toward bisexual people) prevented him from coming out to his family and female

partners.
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“Coming from like the male side of the family and there is always a huge stigma about
being gay... then my uncle who died of HIV. He's bisexual as well so there is an even
larger stigma... So that that kind of like delayed me coming out of the closet big time.”
(Participant #07, age 32, polyamorous)
During this time, he was also having encounters with men outside of his relationships with
women, often without protection or discussions about sexual health or HIV status.

While concealing their sexual identity protected against familial estrangement, it also led
to feelings of anxiety and isolation. A poignant example is a 29-year-old, single participant
recounted experiencing depression during his teenage years because he was concealing his sexual
identity. After bravely coming out to his parents in high school, they reacted negatively and
rejected him, which worsened his depression to the point of a suicide attempt.

“The coming out can be very traumatic, and you know, in my experience, like every

other, I guess LGBT community gay person there's always depression and the thought of

ending your life then and there.... mine was a very negative experience. [ have attempted

suicide. I have been through depression, mom and Dad took me to rehab for it. They were

traumatized and then, you know, deep down they don't get that I'm rainbow but I am...”
He described the importance of coming out in his life not only in his relationship with his parents,
but mostly in his relationship with himself,

“...when you come out and you have your support, your life just everything just

blossoms and blooms. Clouds are parting with the rays of sunshine are coming down. The

weight off your shoulder has officially lifted. Your head doesn't weigh 1000 pounds. You
can start focusing on other things like your career path or what you're gonna have for
lunch tomorrow and whatnot... 'cause you do feel though the love and support

afterwards, after your little like I said, you're at rock bottom.” (Participant #13, age 29,

single)

Many participants echoed similar initial reactions of rejection and disappointment from their
families after coming out, but also regarded it as a difficult yet necessary experience towards

greater self-acceptance. Embracing and openly owning their sexual identity provided them with

the space to start prioritizing their sexual health.
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Although most participants reported improved acceptance of their sexual identity by their
families over time and strong family bonds, their narratives highlighted the ongoing role of
families in perpetuating stigma post-coming out. For instance, some participants continued to
conceal certain aspects of their sexual identity, like their dating life, to avoid negative or
judgmental reactions. For example, participant #15 (age 40, single), out to his family for nearly
20 years, shared that his parents and sisters often make veiled homophobic comments, such as
asking if he's going to meet "amigos de los tuyos [friends like you]” when they suspect he's
seeing another man. Similarly, another participant recounted how his mother heightened the
stigma around HIV when he came out as gay in his teens, warning him, "If you are sleeping
around with these men, you're going to get HIV " (participant #03, age 24, single). Despite the
stigmatizing nature of her comments, he recognized they came from a place of protection and
credited his mother's warnings for his diligent HIV self-protection practices. Interestingly, a few
other participants described that this stigma fueled their motivation to protect themselves from
HIV. Their stories illustrated how family-induced stigma influenced their self-acceptance and

shaped their HIV self-protective behavior, before and after coming out.

3.3.3. Lack of information and misinformation leading to self-reliance
for sexual health protection

Across the interviews, a recurring theme in participant narratives was the absence of
comprehensive sexual health education during their formative years. Many participants did not
receive any sexual health education from their parents and did not feel comfortable discussing
these topics with them because of the silence around sex, including sexual identity, prevalent in
Latinx communities. Importantly, participants had received limited or no formal sexual health
education in school regardless of whether they went to school in the U.S. or in Latin America,
which highlighted that sexual conservatism is not only a cultural manifestation but a broader

societal issue. Participants felt that sexual health conversations with their parents could have
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potential to help them be more informed. The absence of comprehensive sexual health education
led to participants engaging in sexual exploration without a full grasp of how to protect their
sexual health and against HIV. This lack of knowledge often resulted in periods of increased risk,
particularly during adolescence and young adulthood, as participants navigated their sexual
experiences without the necessary knowledge to effectively engage in HIV self-protection. As
participant #03 (age 24, single) reflected, “I think, looking back, there were times when I was
definitely at higher risk because I just didn't know any better. It's like you're trying to figure it all
out on your own, and that can be really dangerous.” This sentiment was shared by other
participants who in absence of formal sexual education, learned lessons about sexual health
promotion through trial and error, such as acquiring their first STI. Unfortunately, for some
participants, STI treatment was also their first opportunity to engage in a sexual health discussion
with a provider.
The lack of sexual health education made it difficult for Latinx SMM to parse through the
misinformation that exists around sexual health. As one participant described,
“Oh, pues siento que, al principio bueno, desde el primer momento en que empecé a
hacer activo sexualmente, pienso que la proteccion que uno mas tiene es el miedo. ;Por
qué? La desinformacion; entonces al principio, pues no es mucha la informacioén que uno
recibe de pronto mas en el pais del que yo vengo, como que en las escuelas no se habla de
mucha educacion sexual; de pronto se viene mas de la familia, pero a veces es como muy
limitada la informacion. Entonces, pues al principio es como el miedo en cuanto a
muchas cosas, ;(no? Entonces pienso que es una manera de cuidarte es bueno sintiendo
miedo. [Oh, well I feel that, at first, well, from the first moment I started being sexually
active, I think the greatest protection one has is fear. Why? Because of misinformation;
so at the beginning, there isn't much information, especially in the country I come from,
where there isn't much talk of sexual education in schools, it often comes more from the
family, but sometimes the information is very limited. So, at the beginning, it's like fear
about many things, right? So, I think that one way to take care of yourself'is by feeling
fear.]” — (Participant #10, age 26, monogamous relationship)
Despite this lack of sexual health education, many participants had taken a proactive approach to

become educated about sexual health and HIV in adulthood by actively seeking out reliable

sources of information. Even though this process was often described as intimidating, they sought
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information from various sources including from healthcare providers, online resources, or
community organizations. For example, one participant shared his personal experience seeking

sexual health care for the first time,

“My father never talked to me about, you know, sexually transmitted diseases or anything
like that. My mom was a little open, in the sense that, you know, you got to practice
abstinence, but, you know, never did they give me a condom, or did they give me
anything like that. And since a very young age that I was in [city name] at 21, I did go to
like, the human services to make sure I got tested for HIV, or any, you know, anything
like that. And it's a little intimidating when you don't know exactly what you want, you
know, what you're going into, but at the same time, you know, it broke me. And they're
like, here's your condoms, here's what you need, and move forward.” (Participant #02,
age 40, open relationship)

The proactive efforts in seeking reliable sexual health information taken by participants reflected
their resilience in overcoming educational deficiencies and in taking ownership of their sexual

health.

3.3.4. Growing wiser: maturity’s impact on sexual health and
relationships

Participants’ narratives revealed a core theme of maturity, reflecting their journeys
toward more self-protective behaviors, and overcoming challenges related to limited awareness
and stigma. As individuals navigated the complexities of accepting their sexual identity and
establishing themselves professionally within their communities, participants described a stronger
sense of self-worth with these milestones, which gave them the confidence to take ownership of
their sexual health.

“Just like being out to like my parents and communities and just overall, like coworkers

and I feel like there's a sense of maturity from when I first came out to like where I am

now, and so I think quote, unquote, being an adult like now, I think I'm able to, you
know, take that accountability and take that confidence in saying, you know, like if you if
you can't respect to my values and my control of my sexual health and you know, like

maybe, I shouldn't be you know interacting with you or like speaking on this action that
shouldn't be taken lightly.” (Participant #06, age 27, single)
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This included setting healthy boundaries with partners, choosing partners whose values align with
their own, and thinking beyond physical desires when making decisions about partners.

Latinx SMM also discussed how sexual experiences and previous relationships
influenced them to take better care for their sexual health. A participant described that sexual
experiences made him wiser, allowing him to detect “red flags” from partners, which he
perceived as giving him more control over his sexual health.

“As you become more, I guess mature in age you start... things start clicking in your

mind. You know what's a pinpoint suspicious attitude or I guess energies and

personalities like ooh no just that right there was... that's a big red flag and red is not a

super color, and you only get more wiser with experience or with stories.” (Participant

#13, age 29 single)

With wisdom and maturity, participants reported becoming more selective in their engagement
with potential partners, favoring “quality” over “quantity” in their relationships. This
selectiveness was driven by a better understanding of their own needs and their ability to
communicate those needs with partners. Several participants described a notable shift towards
valuing deeper emotional connections over purely physical or superficial attractions.

“... like other things are important to me. You know, looks very important in my 20s and

there still are, you know you definitely want a good-looking partner; But to me I think

what's most important now is how someone makes me feel, what they bring to the table.

No matter what they look like but am I at risk...? ...When I lived in New York, the first

like of the first three or four years, | would basically hook up like multiple times on a

week...” (Participant #12, age 34, single)

These narratives reflected not just a change in sexual behaviors, but a deeper understanding of

what truly fulfills them in interpersonal connections.

3.3.5. Humanizing Unjust Sexual Health Care
Participants provided descriptions of unjust and dehumanizing healthcare experiences,
but they also provided glimpses of hope for a more human experience. Healthcare provider

attitudes and the healthcare environment had an impact on how participants accessed sexual
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healthcare. A common thread across participant experiences was feeling judged or stigmatized by
healthcare providers. This stigma was often related to their sexual orientation, sexual behavior, or
their health concerns, such as STI testing or treatment. A participant felt he had been reprimanded
and ‘scolded’ by the nurses when seeking care at his local health department after being exposed
to syphilis. Latinx SMM also anticipated and experienced stigma from healthcare providers
related to PrEP use. Some healthcare providers have limited familiarity with PrEP and even
suggested discouraged the use of PrEP. One participant, shared his experience,
“I've had difficulty with doctors and putting their own opinion or even initiating the
conversation. Just the stigma of like of the sexual behaviors and the doctor is not feeling
comfortable with like prescribing the drug because they feel like it could be preventable
if you just don't engage in those activities.” (Participant #06, age 27, single).
These negative experiences with healthcare providers led some Latinx SMM to feel reluctant to
access sexual healthcare and discouraged open communication about sexual health.
In contrast, providers who were LGBTQ+ affirming, non-judgmental, and knowledgeable
facilitated sexual health promotion for Latinx SMM and were actively sought out by participants.
“I would always look for. Like a younger female Doctor who is like more like him to
meet with the gay world, right? Or like. Or a doctor that says they're gay, friendly and
like advertises on like gay websites you know, or gay directories and stuff like that. Just
because you know we want to be 100% completely open with your health care practice,
right?” (Participant #07, age 32, polyamorous)
Several participants articulated positive experiences of engaging in shared decision-making with
their healthcare providers because they approached sexual healthcare in a respectful and
understanding manner. Providers were also helpful in helping participants address any concerns
about beginning PrEP, by providing information about side effects and reassurance about benefits

of PrEP use. Additionally, healthcare providers who delivered kind and compassionate care

helped to mitigate negative aspects of the healthcare environment for Latinx SMM.
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“Sometimes I feel that if you don't go to like these public places for service, they
dehumanize you, you know? They make you like, ugh you can't afford it and look at you,
you're, you're insecure. I don't know, I felt dehumanized by others. But she humanized
me. She was very nice, no matter when I had a call whatever. She was always, she was
always like, how's the prep, um, let's go get your blood work, you know, she was always
on top of things, making sure that I was okay.” (Participant #02, age 40, open
relationship)

Regardless of whether participants had an established relationship with a healthcare
provider, they consistently cited providers as trusted sources of sexual health information and
recognized the role they play in sexual health promotion. Normalizing sexual health care through
advertising on social media and in the community as well as increasing visibility of sexual health
clinics was described as important for stigma reduction and increasing access to care among
Latinx SMM.

Financial barriers and lack of health insurance were also significant structural barriers to
accessing care for Latinx SMM. Participants in this study revealed that financial barriers had
impeded their access to sexual health care at some point in their lives and cited high costs of
healthcare visits as a deterrent to seeking healthcare. Additionally, participants identified the lack
of health insurance as a critical barrier to accessing sexual health care, particularly among self-
employed individuals. The high costs of PrEP were cited by participants as a significant obstacle
to its use, irrespective of their health insurance status. These narratives highlighted several

structural barriers that are known to limit Latinx SMM’s access to sexual healthcare and HIV

self-protection options.

3.4. Discussion

This qualitative study contributes uniquely to the literature by expanding the
understanding of the sociocultural barriers and facilitators of sexual health promotion among
Latinx SMM. Key findings in this study highlight HIV prevention as a priority within this

community despite profound challenges they face accessing sexual health care. This study also
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uncovered the dynamic nature of how Latinx SMM employ HIV self-protection strategies which
were shaped by individual preferences and partner dynamics. Additionally, this study underscores
the impact of intersecting identities, such as being Latinx and SMM, on experiences of stigma,
access to services, and sexual health outcomes. Primarily, how the lack of access to sexual health
education in their homes and in school is undermining the sexual health of Latinx SMM. This
study also shed light on how Latinx SMM perceive that their maturity and experiences has
enabled them to care for their sexual health, including the prevention of HIV.

An important finding of this study was that HIV self-protection behaviors were dynamic
and varied across participants. This finding echoes findings from previous research that the HIV
self-protection strategies employed by SMM vary within and across sexual partners or
experiences.******! This research has demonstrated the ways that SMM have continuously
adapted their sexual behaviors during the HIV epidemic alongside advancements in treatment and
prevention.”®! Strategies such as serosorting, where individuals choose sexual partners based on
their HIV status, and biomedical matching, where decisions (e.g. condom use) are made based on
the use of PrEP or viral suppression in HIV-positive partners, have emerged as adaptive
behaviors.”**?*! Findings from this study reflect these patterns and highlighted the influence of
multiple factors, including individual beliefs, relationship dynamics, and access to resources, on
decision-making processes related to HIV self-protection. There is an urgent need to support
informed HIV self-protection decision-making among Latinx SMM through the development of
more flexible and adaptable HIV prevention interventions that address their diverse sexual health
needs and circumstances.

This study illustrates the profound impact the pervasive stigmas surrounding HIV, on the
sexual health behaviors of Latinx SMM. Notably, the homophobia, HIV-stigma, and sexual
silence within their families leading to internalized homophobia, which has been shown to hinder

sexual health promotion behaviors.?**?*> Machismo reinforces these stigmas, exacerbating
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barriers to sexual health promotion and HIV self-protection behaviors including PrEP use.'*"**

This sociocultural stigma also had a negative impact on the mental health of Latinx SMM, who
feared being ostracized by their families. Consistent with other research, Latinx SMM reported
that their family’s acceptance of their sexual identity improved with time,”® however, because of
the multiple stigmas attached to their sexual identity they choose to kept certain aspects of their
life private, such as their dating life. While this described as protective for themselves and their
families, there is a dearth of research exploring how quality of familial relationships impact on
the health of Latinx SMM. Given that the centrality of family among Latinx SMM does not seem
to diminish despite challenges around sexual identity,* it is important for future research explore
how openness with family beyond sexual identity influence health outcomes among this group.
The absence of sexual education and accessible information on sexual healthcare
resources reported by Latinx SMM in this study reflect persistent challenges highlighted by prior
research.?**?* For example, studies on PrEP among Latinx SMM have similarly highlighted gaps
in knowledge and resources that significantly hinder the ability of individuals to engage in PrEP
use.'®!% The lack of sexual health education in schools and in the family environment left
participants without guidance on how to protect their sexual health when they became sexually
active. This finding underscores the urgency of addressing sexual health education gaps,
especially considering that adolescent and young adult Latinx SMM aged 13-35 have the highest
rates of new STI and HIV infections in the U.S. The absence of sexual education and accessible
information on sexual healthcare resources reported by Latinx SMM in this study reflect
persistent challenges highlighted by prior research.*** For example, studies on PrEP among
Latinx SMM have similarly highlighted gaps in knowledge and resources that significantly hinder
the ability of individuals to engage in PrEP use.'®*'® The lack of sexual health education in
schools and in the family environment left participants without guidance on how to protect their

sexual health when they became sexually active. This finding underscores the urgency of
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addressing sexual health education gaps, especially considering that adolescent and young adult
Latinx SMM aged 13-35 have the highest rates of new STI and HIV infections in the U.S." A
growing body of literature has underscored the important role parents play in sexual health
education among sexual and gender minoritized youth, including Latinx SMM.**?* Our findings
that Latinx SMM would have appreciated sexual health discussions with their parents further
support the role of parental involvement in bolstering sexual health outcomes among this group.
This highlights the need for comprehensive sexual health education that includes both formal
education settings and family-based discussions to provide a holistic approach to sexual health for
Latinx SMM.

Our findings also highlighted the relationship between maturity and sexual health among
Latinx SMM, with maturity encompassing not just aging but sexual experiences from which they
learned skills for protecting their sexual health. For instance, many participants learned self-
advocate and find necessary care, and successfully sought out their own resources and access to
sexual healthcare, despite structural barriers. In addition, they mentioned the broader
development of self-awareness, communication skills, and understanding of sexual health risks
and HIV self-protection practices. While learning from sexual experiences is an inherent aspect of
sexual development, Latinx SMM also need resources to navigate these experiences safely. Peer
sexual health education interventions have been demonstrated to have a positive impact sexual
health promotion and HIV self-protection among individuals.”** These interventions ensure that
essential knowledge and practices for safe sexual behavior are communicated in safe and
affirming environments. Findings from this study highlight the need for strategies to support and
empower Latinx SMM with the necessary resources, such as peer interventions, to safely navigate
their sexual health journey.

Our participants highlighted structural barriers in accessing sexual healthcare, including

financial constraints and insurance limitations. These barriers often impede the ability of Latinx
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SMM to seek timely and appropriate sexual health services.****¢ Additionally, participants
reported mixed experiences with healthcare providers, with some indicating that providers were
not always supportive. This inconsistency in care can lead to mistrust and reluctance to seek
healthcare services, further exacerbating sexual health inequities.”> These findings underscore the
need for targeted interventions to address financial and insurance barriers, as well as the
importance of training healthcare providers in culturally responsive care practices. By addressing

these structural issues, we can improve access to sexual healthcare services, such as PrEP.

3.4.1. Limitations

These study findings should be interpreted within the context of the study’s limitations.
The study's findings are derived from a limited number of interviews of Latinx SMM living in a
handful of states, which may not fully represent the experiences of those in other settings. While
we achieved data saturation in the reported themes, the small sample size may have restricted the
scope of our findings, potentially overlooking less common but equally important perspectives.
Additionally, data collection began in October of 2020 during the COVID-19 pandemic at a time
where there was significant uncertainty and rapidly changing information regarding transmission,
prevention, and treatment of COVID-19. This evolving context could have influenced
participants' perceptions and behaviors related to sexual health and HIV self-protective actions,
potentially making them more cautious or altering their usual practices due to fears of COVID-19
transmission. Stringent social and physical distancing measures implemented early in the
pandemic likely affected participants' social interactions and opportunities for sexual encounters.
These measures could have temporarily influenced sexual behaviors, potentially reduced the
incidence of new sexual partnerships, and thereby impacted the relevance of certain HIV self-

protective behaviors.
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3.5. Conclusion

In conclusion, this qualitative study sheds light on the intricate interplay of sociocultural
factors and their impact on sexual health promotion and HIV self-protection behaviors among
Latinx SMM. These findings emphasize the need for focus on addressing structural barriers such
as sexual health education, access to care, and healthcare provider bias to improve sexual health
outcomes among Latinx SMM. Given the wide range of HIV self-protection options available
today, there is a need to develop interventions that will support informed HIV self-protection
decision-making among Latinx SMM. Additionally, future research should explore the role of
family and peer networks in enhancing the effectiveness of these interventions. By leveraging the
strengths within the Latinx SMM community, we can create more impactful strategies for

promoting sexual health and HIV self-protection.
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4. Promoting Health Equity in Digital Research by
Addressing the Threat of Survey Bots in an Online
Study among Latinx Sexually Minoritized Men

4.1. INTRODUCTION

The utilization of online survey research has become increasingly widespread among
social science researchers. Online methods, including the use of email campaigns, dedicated
webpages, and social media advertising, offer a scalable, affordable means to engage large
numbers of participants quickly.””> Online surveys are also regarded as an effective strategy to
engage hard-to-reach diverse samples, including historically marginalized groups such as racial
and ethnic minoritized populations and sexual and gender minoritized populations.?****® The
anonymity offered by online surveys also facilitates the exploration of sensitive health topics in

the area of sexuality and sexual health.”

Moreover, online recruitment has been frequently used
to conduct HIV research among Latinx sexual minority men (SMM),'7%19%:222

A growing concern in online surveys is the surge in fraudulent activities caused by survey
bots. The motivations for programmers deploying malicious bots can vary. Often, they are linked
to fraudulent enterprises, such as survey farms, where individuals or groups collaborate to exploit
financial incentives offered by research studies.****°' Entities with a vested interest in skewing
research results, may also program survey bots with the sole purpose of manipulating research
outcomes.’”> Moreover, academic research may be particularly vulnerable to these attacks with
some studies finding that between 60% and 90% of responses were generated by survey
bots.!33%3304 Recent reports suggest a troubling rise in such malicious attacks targeting studies
involving underrepresented minoritized groups.*”> One study found that fraudulent participants

are more likely to identify as a Latinx and living with HIV,* suggesting that these attacks are

disproportionately impacting the validity of research within these communities.
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The interference from survey bots on online survey research can severely compromise
data quality and validity of research, and increase the risk of Type I and Type II errors.'>*!
Despite the significant threats bots pose to academic research, online research studies seldomly
report on techniques used to address bot interference.'*® Ensuring the integrity of research
findings is foundational to evidence-based decision-making in health disciplines. This issue is
particularly important to mitigate harm to minoritized groups, who are often the focus of online
studies and may be disproportionately targeted by malicious attacks. The aim of this study was to
assess the efficacy of various bot-detection methods in an online sexual health survey involving

Latinx SMM and provide recommendations for addressing bot interference in online survey

research.

4.1.1. BACKGROUND

In the early 2000s, when online studies began to surge in popularity, survey fraud was
perceived to be relatively uncommon with occurrence rates reported as low as 3%."****7 The 2005
Men’s Internet Study on HIV/STI risk behaviors among Latinx SMM brought greater attention to
the importance of data validation protocols such as tracking IP addresses, names, and contact
details to prevent survey fraud.**® During the 2010s, researchers began to notice a rise in
prevalence of online survey fraud particularly through duplicate submissions.'>* During this time,
indicators that fraudsters were employing bots to complete online surveys began to emerge
including survey completion times significantly faster than expected,'>* rapid re-entries into the
survey system with the same IP address,”® and identical response patterns.'>* This increase in
fraud has been noted across various recruitment platforms, including crowdsourcing platforms
and social media.?*>%>!° Despite these alarming trends, there has been scant mention of bots

infiltrating academic research in the literature before 2018.'%!
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4.1.2. Bot Detection and Protection Strategies

In recent years, a number of bot detection strategies have been
introduced.'>*132:299:303:311.312 R esearchers have successfully used monitoring IP addresses to
identify duplicate entries and inconsistencies in participant geolocation has been to identify bot
infiltration."”' Bots may also attempt to gain entry into a survey or complete surveys at unusually
high speeds serving as a key indicator of bot interference.'**'*""'> Additionally, bots have been
found to respond to open-ended questions nonsensically (i.e., providing a number instead of n/a)
or provide open-ended responses identical to another participant. The use of redundant questions
(e.g., asking the same question at two separate points) can also help to identify bots that may
provide inconsistent responses in survey entries.'>!

A few studies have provided empirical findings on the implementation and effectiveness
of manual bot detection strategies in community-based online surveys (e.g., social media,
listservs, etc.). Pinzon et al.,'' tested the effectiveness of 31 bot indicators in two online surveys
determining that rapid survey completion times, consecutive survey start times, duplicate IP
addresses, suspicious email addresses were highly predictive of survey fraud. In a separate study,
Project Queer Survivors of Trauma (QueST), employed an iterative process to test and determine
degree of confidence in 11 bot detection strategies.'> This study corroborated findings from
Pinzon et al. and reported that discrepancies in redundant questions responses and participants
who avoid contact with research team members were indicators highly predictive of survey fraud.
However, bots with advanced programming are able to bypass CAPTCHA’s (Completely
Automated Public Turing Test To Tell Computers and Humans Apart), making it difficult to
prevent bots from infiltrating surveys.'*>'>**!* Additionally, bots with advanced programming
have shown the ability of learning and adapting their responses, making them increasingly
difficult to distinguish from genuine human participants.'>"'**}2 The growing availability of

generative artificial intelligence, or Al (e.g., ChatGPT), may be able to produce coherent and
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contextually appropriate open-ended responses, further complicating detection efforts.'! This
study aims to extend this work by describing implementation of empirical bot detection strategies,

and to offer future recommendations for bot detection research.

4.1.3. The Present Study

The overall goal of the current study is to evaluate various bot-detection strategies
designed to assess the authenticity of survey entries collected from an online-based survey on
sexual health among Latinx SMM and outline new directions for enhancing bot-detection
strategies in online survey research. To achieve this, the study aimed to a) describe recruitment
and response patterns in the online sexual health survey; b) implement bot detection strategies to
identify bot-generated survey entries; and ¢) compare key demographic and HIV prevention
variables between valid and invalid survey entries. These findings will provide empirical
evidence on the effectiveness of current bot-detection strategies and offer insights for future

improvements in the field.

4.2. METHODS
4.2.1. Study Design

This study was a cross-sectional survey that examined individual and social determinants
of HIV self-protection among Latinx SMM aged 18 to 35 years. The survey collected information
about sociodemographic characteristics, cultural phenomena such as optimism in the American
dream®® experiences with discrimination, HIV prevention, and mental wellbeing. REDcap®'* was
used to create the survey which included the eligibility screening form, electronic consent form,
and survey measures. The survey was pilot tested by researchers and four consultants who
identified as Latinx SMM. Based on the pilot test, it was expected that the eligibility screening,
consent form, and survey would take a maximum of one hour to complete. The survey alone was

estimated to take between 30 to 45 minutes, depending on participant responses and their
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subsequent skip patterns. Institutional Review Board approval was obtained prior to data

collection.

4.2.2. Sample and Setting

The eligibility criteria were being 18-35 years of age, identifying as Latinx, being a biological
male, having engaged in anal sex with another man during the previous 3 months, and residing in
the U.S. To reach young Latinx SMM a Facebook advertising campaign was run from February 2
to February 12, 2024. Facebook ads targeted individuals who identified as Latinx, were male, and
between the ages of 18 and 35, and living in the U.S. At the time of this campaign, Facebook
advertising guidelines restricted targeting individuals by sexual identity and sexual health related

topics such as condom use.

4.2.3. Study Procedures

A direct link to the survey was included in the Facebook advertisement. Upon accessing
the link, participants were required to complete a CAPTCHA before being directed to the
eligibility questionnaire. Participants who did not meet the eligibility criteria were redirected to a
page thanking them for their interest. Eligible participants were then prompted to select their
language preference to review the informed consent form, which was provided separately for
English and Spanish speakers. The remainder of the survey materials were presented in both
languages on the same page. All questions on the survey required a response, but each question
included a 'prefer not to answer' option. At the end of the survey, participants were presented with

a compensation form that requested their first and last name, email address, and phone number.

4.2.3. Bot Prevention and Detection Strategies
Prior to data collection, a bot detection protocol was established using evidence from the
literature. This protocol outlined various measures (detailed below) designed to mitigate and

detect potential bot activity. The protocol specified that the study team would contact participants
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as needed to verify their identity via telephone call or email. Participants were also made aware
that they may be contacted for verification when they provided their contact information.

Bot protection strategies (e.g., CAPTCHA) were used to deter bots from entering the
survey. Although advanced bots can solve CAPTCHASs and circumvent other bot prevention
strategies,'>**!' CAPTCHAs may still deter bots with less sophisticated programing.'** Consistent
with recommendations in the literature, our approach incorporated both embedded measures
within the survey design and post hoc analyses to manually detect fraudulent survey entries. The

measures listed below were used as indicators of bot activity.

4.2.4. Measures for Bot Detection
4.2.4.1. Survey Timestamps

Survey timestamps were recorded for each respondent, capturing the time of survey
initiation, time spent on each survey section, and completion time."*"!33**!> These timestamps
were analyzed to identify anomalous patterns indicative of bot activity. Specifically, we
scrutinized the recorded start times to detect duplicate start times and other irregular temporal
patterns (i.e., consecutive start-times). Duplicate start times, where multiple survey entries were

initiated simultaneously or within a short interval, were flagged for review.

4.2.4.2. Survey Duration

Survey entries with response times that were significantly faster or slower than the
average completion time for human participants were identified for further inspection. Given that
the expected survey completion time was estimated to be 45 to 60 minutes based on pilot testing,

survey entries with a completion time < 20 minutes were flagged for review. "'

4.2.4.3. Personal information
Survey entries were reviewed for duplicate entries of names, email addresses and phone

numbers."*'*'> Unusual email address patterns, such as combinations of names (e.g.,
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John.Smith@domain.com) or random sequences of letters and numbers (e.g.,
xyz556abc@domain.com), have been used as indicators of bot activity.'**'*!*'® However, since
this measure is subjective,'” email addresses were used primarily to contact participants for

verification and examined when survey entries were flagged for review.

4.2.4.4. Redundant Questions

The use of redundant questions have been used to identify discrepancies to verifiable
information as an indicator of bot activity.'”*!>* Age was asked in two different sections of the
survey, each utilizing a free text response format. In one section, an age range limit was set
according to the eligibility criteria of the survey, restricting responses to the range of 18-35 years.
The other section did not include any range limiter, allowing participants to freely input their age.
Survey entries that reported two different ages were flagged for review.
4.2.4.5. Open-ended Response Analyses

The survey included three open-ended questions asking about beliefs related to the
American Dream such as, “What does The American Dream mean to you?”. Open-ended

L,>'7 an Al detection tool

responses were analyzed for Al-generated content using Copyleaks’ A
trained to identify human writing and detect disruptions in human writing patterns. Open-ended

responses were also manually reviewed for duplicate and nonsensical content. Survey entries with

Al generated responses and duplicate text patterns were flagged for review.

4.2.5. Analyses

Descriptive analyses were performed to describe characteristics of completed surveys and
the three fraud categories identified through the various bot detection strategies that were
implemented. Demographic characteristics of the sample (e.g., age, nativity, education level) and
HIV self-protection variables were summarized. Key demographic and study variables were

compared across fraud classification groups using chi-square/Fisher’s Exact tests for categorical
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variables. Kruskal Wallis tests were utilized to compare ranked values for continuous variables. If
the overall group effect was significant at the 0.05 level then a posteriori pairwise comparisons
were conducted using Wilcoxon Two-Sample tests for continuous variables and 2x2 chi-
square/Fisher’s Exact tests for categorical variables. Open ended questions were uploaded to
Copyleaks which provided results of text that was Al generated. Open-ended responses were
analyzed for duplication patterns using Microsoft Excel. All quantitative analyses and non-
directional statistical tests were conducted using SAS software, version 9.4,%'® with significance

set at 0.05 for all tests.

4.3. RESULTS

We first present a descriptive analysis of the advertising campaign metrics, demographic
characteristics of respondents, and initial observations regarding patterns of bot activity.

Following this, two approaches of bot detection strategy implementation are provided.

4.3.1. Advertisement Campaign
The advertising campaign ran on Facebook from February 2 to February 12, 2024.
During this 10-day period, the ads generated a total of 16,962 impressions and 401 clicks. The

total expenditure for the campaign was $100, resulting in an average cost per click of $0.25.

4.3.2. Survey Entries

A total of 1,137 survey attempts were recorded from February 2 to 18, 2024. The survey
link was temporarily deactivated from February 20 to 21. An additional ten survey attempts were
made from March 14 to 18th before the survey link was completely deactivated on March 19,
2024. Of the 1,147 survey entries, 33 participants entered the survey but did not complete the
eligibility section. Among the 1,114 remaining entries, 68 participants were found to be
ineligible. Additionally, 175 eligible participants did not advance beyond the consent form, and

34 participants completed less than 20% of the survey, leading to their exclusion from the final
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analysis. Ultimately, 837 participants completed 20% or more of the survey, with a total of 814

completing the entire survey.

4.3.3. Initial Observations

There were overwhelming indicators suggestive of bot interference. One of the most
notable signs was the rapid submission of survey entries, with entries occurring less than one
minute apart. This pattern began on February 6, 2024 at 21:00 and continued until February §,
2024 at 09:00; over this 36-hour period we received a total of 922 entries (Figure 2). The majority
of these entries (n=717) were recorded on February 7, 2024 despite only 34 clicks being recorded
on the Facebook study ads that day. This significant discrepancy between the number of ad clicks
and survey entries strongly suggested the presence of automated activity. Additionally,
approximately one third of the 1,147 survey entries (32%, n=352) were submitted during the
early morning hours, between 00:00 and 06:00, which has been identified as a sign of bot activity
in previous studies.'***°! Email addresses and names also displayed suspicious qualities. Email
addresses followed suspicious patterns (e.g., John.Smith@domain.com,
xyz556abc@domain.com)."*!>* Furthermore, the presence of female names, despite the
recruitment criteria specifying biological males, and the limited reflection of Hispanic ancestry in

the names, also raised additional concerns.
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Figure 2: Number of Survey Responses per Day
4.3.4. Open-ended Responses

The open-ended responses patterns found in this study offer important insights into
survey bot behavior since the growing availability of generative Al models (table 3). One of the
immediate red flags in the data were the variations in the response quality in terms of length of
response, grammar, syntax. The mean length of responses was relatively short, with the average
number of characters across the three open-ended questions ranging from 92 to 106 characters
(i.e., 15-20 words) per question (see Table 3). While some responses contained one- to four-word
nonsensical responses such as "gay" and "pilot”, the majority of responses were sensical and used
uncharacteristically accurate punctuation, spelling, and syntax (see Table 3).

There were a number of survey entries with identical open-ended responses across one or
more questions, but an unexpected finding was the number of survey entries that began with the
same words but were not exact matches to another record. For instance, 46 survey entries began
their response to one of the open-ended questions with “Immigrants may see the American Dream
as...”, followed by slight changes in the remainer of the sentence which often conveyed the same

meaning and sentiment, which was suggestive of bot interference. Moreover, the mean duration
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of 111 seconds spent on this section, which included three open-ended responses and 18 matrix-
style questions, further indicating bot interference rather than human participation. To extend
previous work in this area, conducted a scan of open-ended responses using an Al detection
software (results detailed below).

Table 3: Open-ended Response Analysis (N=814)

Question 1: What does the American dream mean to you? [Mean response length: 102.4

characters]

Short, nonsensical “gay”, “pilot”, “none”

responses:

Overly accurate “For me, the American Dream means having the opportunity to work
responses: hard and achieve my goals, regardless of where I come from or my

background. It's about having the freedom to pursue my passions,
build a successful career, and create a better life for myself and my
loved ones. The American Dream represents the belief that with
determination and equal opportunities, anyone can succeed and fulfill
their aspirations in this land of possibilities.”

Similar responses: “To me, the American Dream means endless possibilities and

opportunities. As a Latino American, I know that my ancestors came
to this country in search of a better life. The American Dream made
me believe that if I work hard, I have a chance to achieve my
dreams.”
“To me, the American Dream means the pursuit of freedom and
opportunity. As a Latino immigrant, I came to the United States in
search of a better life and opportunity, which is what the American
Dream represents.”

Question 2: Do you feel that the American Dream is accessible to everyone? Why or why not?
[Mean response length: 91.9 characters]

Short, nonsensical “may”, “can”, “the ability”

responses:

Overly accurate “I believe that the American Dream is accessible to everyone who is
responses: willing to put in the effort and determination to pursue their goals.

While there may be obstacles and challenges along the way, the
fundamental promise of the American Dream is that anyone,
regardless of background or circumstances, can succeed through hard
work and perseverance. With access to education, opportunities, and a
supportive community, individuals can overcome barriers and realize
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Similar responses:

their dreams, making the American Dr” [response maxed out on
allowable characters]

“Yes, the American Dream is achievable by everyone if they have
access to mentorship and support networks that can guide them
toward success.”

“Yes, the American Dream is achievable by everyone if they have
access to a supportive community and resources for personal and
professional development.”

Question 3: Do you feel that the American Dream is accessible to everyone? Why or why not?
[Mean response length: 105.5 characters]

Short, nonsensical
responses:

Overly accurate
responses:

Similar responses:

22222227, “incomprehension”

I think the American Dream can hold a similar meaning for both
immigrants and those born in the U.S., but there may be some
nuances and personal perspectives based on their unique experiences.
Immigrants often come to the U.S. seeking better opportunities and a
chance to build a brighter future, just like those born here. However,
immigrants may also have additional layers to their dreams, such as
finding stability, embracing their cultural heritage, and creating a
sense of belonging in their ne” [response maxed out on allowable
characters]

“For immigrants, the 'American Dream' may be more symbolic
and represent their efforts and struggles, while for those born in the
United States, the concept may be more abstract and vague.”

“For immigrants, realizing the 'American Dream' may require
experiencing more challenges and difficulties, while people born in
the United States may be able to enjoy such a dream more easily.”

4.3.5. Implementation of Bot Detection Strategies

Table 4 presents the eleven bot detection indicators used in this study and percentage of

survey entries flagged by each indicator for participants who completed greater than 20% of the

survey (N=837). While there were additional indicators of bot activity in the data (e.g., female

names, suspicious emails), this study utilized empirical indicators to identify bots. Consecutive
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survey entry was split into three mutually exclusive indicators: 1) duplicate timestamp, 2) one
minute apart, and 3) 2-3 minutes apart. Additionally, open-ended responses were also split into
three indicators:1) Al-generated text, 2) duplicate open-ended response, 3) duplicate first 25
characters of open-ended responses, with the latter two being mutually exclusive classifications.

The Al detection software (i.e., Copyleaks) flagged 68% (n=572) of the 837 survey
entries as having an Al-generated open-ended response. Over half of the 837 participants
completed the survey in 20 minutes or less (n=457, 55%). Of the 457 who completed the survey
in 20 minutes or less, 124 (27%) participants in under 10 minutes, with the fastest completion
time recorded at 3.4 minutes.

Of the 837 completed surveys, 378 (45%) of the participants completing the survey were
flagged for beginning the survey on the same minute as another entry. Additionally, 136 (16%)
were flagged for beginning the survey within one minute another record. Bot detection indicators
in Table 4 were employed to identify fraudulent survey entries using two approaches and are
described in greater detail below.

Table 4: Bot Detection Indicators for Completed Survey Entries (N = 837)

Indicators Description n (%)
1)  Consecutive entry Survey entry timestamps the identical to a previous entry 378 (45.2)
2)  Consecutive entry Survey entry timestamp one minute apart from another entry 136 (16.2)
3)  Consecutive entry Survey entry timestamp 2-3 minutes apart from another entry 91 (10.9)
4)  Duplication First and last name matches a previous entry 18 (2.2)
5)  Duplication Email address matches a previous entry 2(0.2)
6) Duplication Phone number matches a previous entry 67 (8.0)
7 Redundant Different ages reported within the same ent 35(4.2)
Question & p y ’
8)  Speed Survey entries completed in < 20.0 minutes 457 (54.6)
gy Open-ended Al generated text 572 (68.3)
response
10) Open-ended Identical to another survey entry 296 (35.4)
response
1 Open-ended The first 25 characters of response identical to another survey 358 (44.7)
response entry

N=837 represents survey entries with 20% or more of the survey items completed
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4.3.6. Sequential Bot Detection

In the first approach, all survey entries (N=1147) were examined, and flagged survey
entries were sequentially removed to identify potentially valid participants. The sequential
implementation of these steps is detailed in Figure 3. After removing survey entries that failed the
bot detection indicators, there were a total of 23 potentially valid survey entries.

Before flagging survey entries, the study team initially attempted to sequentially remove
survey entries based on the most obvious reasons for exclusion, such as incomplete survey entries
or those with unusually fast completion times. However, this approach quickly proved
problematic, as removing survey entries for one reason could obscure other indicators of bot
activity. For instance, eliminating survey entries with fast completion times could mask patterns
like duplicate start times or consecutive entries, making it more difficult to identify bot activity.
Creating flags for survey entries rectified this issue by ensuring that entries with overlapping
indicators were also captured and removed. This approach allowed for multiple indicators of bot
activity to be identified simultaneously, preventing any of the exclusion criterions from obscuring
other important patterns. For instance, removing ineligible and incomplete survey entries after
other criterion were applied, reduced the number of eligible participants did not consent informed
consent from 175 to 85 and ineligible survey entries from 68 to 27. This yielded further insight
into bot behavior in this study and underscored the use of consecutive start times as an effective

indicator of bot activity,'3*!31301:313
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Total Survey Entries:
Timestamp Review 1
N=1147

I

Timestamp Review 2
N=715

Duplicate timestamp (n=432)

I

Identifier Review
N=382

Consecutive timestamps (n=333)
*Entry 1-minute apart (n=196)
*Entry 2-3 minutes apart (n=137)

I

|

Eligibility Review 1
N=320

Duplicate personal information (n=62):
*Phone number (n=45)

*Name (n=17)

*Email (n=0)

[

I

Ineligible (n=27)

Eligibility Review 2
N=293

I

l

Survey Completion
Review 1
N=189

Did not consent (n=104);
*Language preference not
selected (n=84)

*Consent was not e-signed (n=20)

[

I

Survey Completion
Review 2
N=170

Less than 20% of Items completed
(n=19)

Completion < 20 minutes (n=79)

Redundant Question
Age Review
N=91

Failed age review (n=7)

Survey Open-Ended
Questions Responses
N=84

Final Set of
Potentially Valid
Surveys
N=23

Open-ended response issues (n=61):
*Duplicate (n=5)

«Duplicate, first 25 characters (n=31)
Al generated (n=25)

Figure 3: Flow Diagram, Sequential removal of fraudulent survey entries

102




4.3.7. Fraud Detection Algorithm

In the second approach, a fraud detection algorithm was created borrowing guidance
from prior research.’'®*! The bot detection indicators were assigned points as detailed in Table 5.
Points corresponded to the extent that the indicator is predictive of bot activity as indicated by
prior research. 13313316 Quryey entries with 1-2 points were classified as suspicious and survey
entries with 3 or more points were classified as fraudulent. Survey entries with 0 points were
classified as potentially valid. This approach was applied to increase the level of confidence in the
classification of fraudulent survey entries in this study and has been recommended to reduce false
positives (i.e., unintentionally classifying a human participant as a bot).*?!316320

Table 5: Fraud Detection Algorithm

Bot Indicators Point Value
1) Is the survey entry timestamp the same as a previous entry (same minute)? 2
2) Is the survey entry timestamp one minute apart from the previous entry? 2
3) Is the survey entry timestamp 2-3 minutes apart from the previous entry? 1
4) Does the first and last name match a previous entry? 2
5) Does the email address match a previous entry? 2
6) Does the phone number match a previous entry? 2
7) Are ages within the entries different? 2
8) Was the duration of the survey < 20.0 minutes? 2
9) Open-ended response was flagged as Al generated by CopyLeaks? 2
10) Do open-ended responses match a previous entry word for word? 2
11) Do the first 25 characters of an open-ended response match a previous entry? 1

Note: Each entry was assigned total fraud score. Entries with a total fraud score between 1-2 points
were classified as suspicious. Entries with a score of > 3 or more points were categorized as fraudulent.

The 11 fraud detection indicators listed Table 3 were applied to 837 survey entries (those
that had completed 20% or more of the survey). Scores ranged from 0 to 11 points, with a median
score of 5.0 (25"-75™ percentile:4.0-7.0) points across survey entries. A total of 739 (88%) of 837
survey entries were classified as fraudulent, 82 (10%) were classified as suspicious, and 16 (2%)

had no indicators of fraud (Figure 4).
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Fraud Score N (%)
0 points, potentially valid 16(1.9)
1-2 points, suspicious 82(9.8
> 3 points, fraudulent 739 (88.3)

Figure 4: Fraud Classification Groups (N=837)

Of the 739 survey entries classified as fraudulent, 554 (75%) had an Al-generated open-
ended response, 448 (61%) had a fast completion time (e.g. < 20 minutes), and 371 (50%) had a
duplicate start time (Table 6). Additionally, 365 (49%) met the criteria for both beginning the
survey < 1 minute apart from another entry (e.g. meeting criteria for indicator 1 or 2), and an Al
generated open-ended response. Similarly, 333 (40%) survey entries had an Al-generated open-
ended response and fast completion time. Moreover, 234 (28%) survey entries were flagged for
all three of these indicators.

Given that most of our indicators are high-confidence indicators, meaning it is highly
unlikely that a human participants would have displayed these response patterns (e.g., identical
open-ended responses),'*!"'>* we examined suspicious survey entries further. Of the 82 survey
entries classified as suspicious, 49 (60%) had open-ended responses flagged (i.e., met criteria #9,
#10, or #11), and 26% were flagged for survey entry timestamps < 1 minute, suggesting these

survey entries were also completed bots (Table 6).
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Table 6: Bot Detection Indicators by Fraud Category (N=837)

Fraudulent Survey Suspicious
entries Survey Entries
(N=739) (N=82)
n (%) n (%)
Time and duration
Consecutive entry timestamp (duplicate) 371 (50.2) 7 (8.5)
Close proximity timestamp (1 minutes apart) 128 (17.3) 9 (11.0)
Close proximity timestamp (2-3 minutes apart) 79 (10.7) 12 (14.6)
Duration < 20 minutes 448 (60.6) 9(11.0)
Qualitative, open-ended responses
Duplicated responses (entire text) 290 (39.2) 7 (8.5)
Duplicated responses (first 25 characters) 351 (47.5) 18 (22.0)
Al generated response 554 (75.0) 24 (29.3)
Personal information
Duplicate name 17 (2.3) 0(0)
Duplicate phone number 66 (8.9) 1(1.2)
Duplicate email 2(0.2) 0(0)
Redundant items
Age check 33 (4.5) 2(2.4)

Note: N=837 represents survey entries with at least 20% of the survey items completed

4.3.8. Comparison of Bots vs Nots
We examined differences in sociodemographic characteristics and key study variables
between survey entries classified as fraudulent, suspicious, and potentially valid survey entries

(i.e., no indicators of bot activity.

4.3.8.1. Participant Characteristics

Table 7. presents the sociodemographic and HIV prevention characteristics for
participants who completed more than 20% of the survey (N=837) and comparisons of these
characteristics across the three fraud categories (i.e., fraudulent, suspicious, and potentially valid).
The median age of participants was 28 (25"-75" percentile:25.0- 31.0). Educational attainment
was equally distributed across different levels of education. Specifically, 28% had completed a
high school diploma or GED, 24% had earned an associate's degree, 29% held a bachelor's
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degree, and 19% had achieved a graduate degree or higher. Over half of the participants were
born outside of the U.S. (54%). Most participants were in a relationship (72%) and identified as
gay (76%). There were statistically significant differences in education between the three fraud
categories (p<.0001). Notably, the fraudulent group had a higher proportion of participants
reporting their highest level of education attainment as high school/GED (30%) relative to the
suspicious (15%) or no flags (19%) groups. Thus, the fraudulent group had a smaller proportion
with post-secondary education. 4 posteriori comparisons of three fraud categories indicated the
education attainment distribution for the fraudulent group was significantly different from the
suspicious group (p<.0001), but the other comparisons were not statistically significant (all
p>0.05). The three categories did not significantly differ on any of the other sociodemographic

characteristics (all p>0.05).

4.3.8.2. HIV Prevention Characteristics

Most participants reported testing for HIV in the last six months (79%), and nearly one-
third had received treatment for a sexually transmitted infection in the last 3 months (30%). Most
participants had received HIV prevention counseling from a healthcare worker (i.e., provider,
nurse, sex counselor) in their lifetime (76%). More than half of participants reported PrEP use in
their lifetime (58%). Of the 486 participants who had a history of PrEP use, more than half
reported using PrEP in the last three months (56%). There was a statistically significant fraud
category difference in the proportion of participants who had been tested for HIV in the last 6
months (p=0.0051). Specifically, the fraudulent group (80%) had a significantly higher rate of
HIV testing in the last 6 months relative to the suspicious group (64%, p=.0029), but the other

comparisons were not statistically significant (all p>0.05).
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Table 7: Sociodemographic Characteristics by Entry Classification

Total Fraudulent Suspicious No Flags
N (N=837) (N=739) (N=82) (N=16) p-value
Age in years, Mdn (25%-75) 834 28.0(25.0-31.0) 29.0(29.0-31.0)  28.0(26.0-30.0) 25.0(25.0-30.0) 0.2940
Education, n (%) 837 <0.0001
High School Diploma/GED 236 (28.2) 221(29.9) 12 (14.6) 3 (18.8)
Associate’s degree 198 (23.7) 186 (25.2) 10 (12.2) 2 (12.5)
Bachelor’s degree 242 (28.9) 203 (27.5) 32 (39.0) 7 (43.8)
Graduate Degree or higher 161 (19.2) 129 (17.5) 28 (34.2) 4 (25.0)
Nativity, foreign-born, n (%) 837 449 (53.6) 396 (53.6) 42 (51.2) 11 (68.8) 0.4354
Married/partnered, n (%) 837 605 (72.3) 537 (72.7) 58 (70.7) 10 (62.5) 0.6323
Gay sexual identity, n (%) 833 629 (75.5) 552 (74.9) 62 (76.5) 15 (100) 0.0588
HIV testing in last 6 months, n (%) 830 652 (78.6) 587 (80.1) 52 (64.2) 13 (81.5) 0.0051
STI treatment in last 3 months, n (%) 831 246 (29.6) 223 (30.4) 17 (21.0) 6 (37.5) 0.1672
HIV counseling in lifetime, n (%) 828 633 (76.4) 561 (76.4) 59 (72.8) 13 (81.3) 0.6990
PrEP use in lifetime, n (%) 833 486 (58.3) 431 (58.6) 42 (51.9) 13 (81.5) 0.0865
PrEP use last 3 months, n (%) 486 270 (55.6) 235 (54.9) 27 (64.3) 8 (61.5) 0.4637

Note: N Column = Data Available; Mdn (25"-75") = Median (25"-75" percentile)




4.3.9. Participant Verification
All participants were contacted to ensure valid participants had the opportunity to verify

their participation. Figure 5. Contains the email script sent to participants.

“Dear Participant,

We hope this message finds you well. Thank you for your recent
participation in our online survey. Unfortunately, we have
encountered some issues with fraudulent entries.

To ensure the validity of all responses, we are asking each
participant to confirm their identity. We understand this may be an
inconvenience and appreciate your cooperation. Please contact us by
replying to this email to arrange a brief Zoom call for the
verification process.

Please be aware that we cannot issue any compensation for your
participation until after your identity has been verified.

Thank you for your understanding and cooperation.™

Figure 5: Participant Verification Email
Five email addresses were invalid. We received email responses from 106 individuals,
which were highly suspicious, arriving at similar times (i.e. consecutively) and overnight (i.e.,
00:00-05:00) and simply stating, "Yes, I confirm" or "I will be happy to participate." Many
responses were identical and received in a short time frame. Only one participant followed
through with the verification call, but they did not turn their camera on and could not provide any
verification information about the survey. This strongly suggests that all the survey entries were

fraudulent, generated by bots or individuals with malicious intent.
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4.4. Discussion

This analysis aimed to examine the effectiveness of a range of bot detection tools in an
online-based study of Latinx SMM to identify fraudulent survey entries. The application of a
fraud detection algorithm revealed that 88% of survey entries showed clear evidence of bot
interference and 9.1% were highly suspicious of bot activity, will only 2% of entries showed no
indications of bot interference. Attempts to contact participants for verification did not yield any
valid participants, suggesting that all the survey entries were likely fraudulent. This is the first
study to our knowledge to use an Al detection tool to identify Al-generated responses to open-
ended questions. The Al detection tool was highly effective and found that a significant
proportion of open-ended responses were Al-generated. Few differences were noted in the
sociodemographic characteristics and HIV prevention outcomes across the fraud categories,
underscoring that bots produce uniform response patterns.**’ By focusing on the empirical bot
detection indicators, this study advanced efforts to identify survey fraud.

These finding are consistent with previous studies suggesting that bot interference has

become pervasive in online-based research.!>313:316:319

and are among several studies which found
that the majority of their samples were contaminated by bots.'***°'#2! For instance, Pozzar and
colleagues,*’ classified 94.5% of responses as fraudulent, 5.5% as suspicious, and none as
legitimate in an online survey. A recurring theme in studies experiencing high levels of bot
interference has been the exclusive use of social media for advertising and the public availability
of survey links in these advertisements. In contrast, studies employing diverse recruitment
strategies and restricted survey link distribution reported significantly lower proportions of

fraudulent responses, approximately 35%.*'*** These findings underscore the critical need for

enhanced bot detection and prevention mechanisms in online-based research.
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The harmful consequences of allowing bots to participate alongside humans in online
surveys cannot be overstated as they can threaten data integrity and validity. This study
corroborates findings from previous studies, that bots are capable of mimicking human

151315 and highlight that without the use of bot detection strategies to analyze responses

responses,
patterns, such as Al-detection, researchers may mistake bots for legitimate participants.
Moreover, historically marginalized communities are more likely to be harmed by bot
interference due to the increasing reliance of online research as a strategy for reaching these
populations.??”***323 While we cannot say for certain that the extent to which our study was
attacked by bots was because it was designed for Latinx SMM; this study was among other
studies which attempted to engage historically marginalized populations online and have
encountered significant fraudulent activity.***~***!* Moreover, studies have found that bots are
more likely to report characteristics of marginalized populations such as living with HIV or
identify as racial and ethnic minorities.**® In this study, over 50% of participants reported being
an immigrant and 58% reported using PrEP. However, national estimates of PrEP use among
Latinx SMM range from 24% to 31%2%*, indicating that PrEP usage rates reported by bots
exceeds national averages. This targeted interference by bots in health research can misrepresent
health needs of underrepresented communities and bias research findings, leading to misinformed
health policies and interventions. Given the significant threat posed by bots for these groups,
researchers must practice caution to ensure that tools meant to increase representation and address

health inequities don’t inadvertently contribute to further marginalization by undermining the

accuracy of the research findings.
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4.4.1. Limitations

There are several limitations to this study. First, there were a number of bot detection
strategies that we did not implement. For example, hidden questions may be especially useful for
identifying bots because they are not visible to human participants.'”! Second, it is likely that our
bot detection strategies also eliminated survey entries from fraudsters as well as inattentive
respondents. Our study did not collect IP addresses from participants due to institutional
restrictions; however, the collection of IP addresses may have provided additional insight into
fraudster behaviors. Additionally, we did not employ statistical analytics, such as Mahalanobis
distances or person-total correlations, to examine response patterns.*** These methods could have
further refined our detection of bot activity and improved the accuracy of identifying fraudulent
responses. Despite these limitations, there are important implications for survey research we

discuss through our recommendations.

4.4.2. Recommendations and Future Directions
Based on our experience using bot detection indicators to identify survey fraud, we
provide the following recommendations for researchers who conduct online-based surveys.

1. Protocols should be dynamic and include multiple bot detection tools.

It is imperative for researchers to include multiple bot detection tools in their study
design given that no single bot detection indicator is suitable for identifying bots. Although some
bot detection tools have been found to offer greater accuracy at detecting bots (e.g. speed of
response, consecutive survey timestamps), determining the optimal number of bot detection tools
to employ in online survey research remains a significant challenge. The literature reports

151,301,316

substantial variations in survey bot behavior across studies, and across multiple waves

within the same study.'***"* Given these considerations, we recommend that researchers adopt
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dynamic bot detection protocols, which involves regularly reviewing and testing bot detection
tools in use. For example, this study included open-ended questions to detect bots, and expected
to easily distinguish lower quality responses (non-sensical, repetitive) from high quality human
patterns. However, identifying that nearly 45% of open-ended responses contained the same first
25 characters as another entry, led inclusion of Al detection software (Copyleaks) to determine
the extent to which open ended responses were Al generated.

2. Avoid excessively stringent bot detection criteria.

Our findings highlight that the application of a sequential bot detection method led to
nearly 98% of survey entries to be classified as fraudulent. However, it is important to note that
no participants were verified via email, which suggests these entries may have indeed been
fraudulent. Despite this, we recommend against implementing bot detection indicators
sequentially, as applying excessively strict bot detection criteria can lead to false positives and
unintentional harm to legitimate participants.'*'*** Instead, we recommend establishing a cutoff
of two or more high accuracy data-based indicators. If combining data-based predictors with
more subjective measures (e.g. suspicious email address detection) of bot detection or measures
that have not been previously tested, we recommend using a more conservative measure of three
failed bot screening tools to ensure that potentially valid participants are not unintentionally
eliminated.

3. Mitigating bot participation through verification prevent bots from enrolling in the first place.

As previously mentioned, it is nearly impossible completely prevent bots from infiltrating
online research but there are strategies that may mitigate bot interference. Researchers should

avoid making survey links publicly available. Additionally, they should require a verification
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process for participants to authenticate their identity before accessing the survey. By limiting
survey access exclusively to intended participants, researchers can reduce their vulnerability to
bot attacks. Several survey platforms offer multi-factor authentication (MFA), which may protect
surveys. However, using MFA can be tedious for participants, and in some cases, fraudsters can
bypass these protection measures.**® In our study, no participants were willing to join a video call
to verify their identity but were willing to correspond via email, which raised suspicions of fraud.
For this reason, we believe that conducting brief video calls with participants may be one of the
best options to protect surveys from bots and individual fraud. Although verification calls can be
tedious for both researchers and participants, the rapid adaptation of bots and fraudsters to survey
safeguards makes the implementation of such measures necessary to ensure data integrity in
online research.

4. Balance the ethical considerations.

It is important for researchers to consider the ethical considerations of mitigating bot
interference in online research. When deciding on which bot detection strategies to use
researchers must balancing the risk vs the benefits of bot detection approaches where the goal is
to both prevent false positives (i.e., classifying valid participant as bots), and false negatives (i.e.,
classifying bot responses as legitimate). Both of which can potentially harm participants either
directly, or through introducing bias into the evidence-base. It is important that social scientists
conducting online research anticipate some degree of bot interference regardless of survey
protection measures and have clear and transparent solutions for how they plan to address this
potential issue in their study. We recommend that researchers create bot detection study protocols
that outline the bot detection strategies that will be used, the process for classifying a record as
fraudulent, email and phone scripts for contacting participants, and what actions will be taken

with fraudulent survey entries (e.g., strategies for participant verification, withholding
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compensation, etc.). We also recommend these protocols are submitted for ethical approval to
protect both the researcher and participants.'** Additionally, informed consents should notify
participants that survey entries will be screened for fraud and that verification steps may be
necessary for responses with signs of fraudulent activity.

5. Do not place bot detection strategies above equitable study participation.

It is important to consider how strategies to prevent and mitigate bot interference might
inadvertently prevent researchers from engaging genuine participants in their study, especially
those from historically marginalized communities. Given that the most likely reason bots are
being employed by fraudsters in online surveys is for financial gain from study incentives, several
researchers have recommended reducing or removing renumeration for study
participation.”*!**!>* While this may be a reasonable solution, removing study incentives may
further create barriers for historically marginalized groups who are underrepresented research to
participate. Aligning with the recommendations of previous research, we recommend removing
the participation incentives from study advertisements to avoid attracting the attention of
fraudsters. Another recommendation is to have participants undergo a verification process prior to
providing them with a one-time use survey link. Additionally, research teams may consider the
need to use alternative measures of verification such as a utility bill or a verification call,
especially when working with populations that may not be able to provide government
identification (e.g., undocumented immigrants).

6. Consider the time and effort.

Lastly, while conducting online research is an affordable and easy way to recruit study
participants, bot attacks can be a costly and time-intensive dilemma for research teams to address.
Data cleaning strategies in this study took approximately three months and while we could not

verify any participants to provide them with study compensation, we would have paid
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approximately $33,000 in study compensation. For doctoral and early career researchers who
often operate with limited budgets and resources, implementing robust bot prevention and
detection strategies is particularly critical. Conducting pilot studies before launching a full-scale
survey may help identify potential survey weaknesses and test the effectiveness of bot detection
protocols. This approach allows researchers to refine their bot detection protocols and ideally
reduce the risk of bot interference in the primary study which may save research teams time and

money in the long run.

4.5. CONCLUSION

Ultimately, it is imperative for social scientists conducting online survey research,
especially those using social media, to utilize bot protection and screening tools to increase the
reliability and validity of findings. Given that there are no strategies that are 100% effective at
preventing bots from participating in surveys or to identify bots masquerading as human
participants, it is best practice for researchers to employ strategies to mitigate bot interference at
every stage of the research process. While the present analyses advances the understanding of bot
detection in online research, there are many remaining questions about how to address the threat
of bots in online research. Since the threat of bots is likely to continue to be a problem, especially
in engaging historically underrepresented groups on sensitive issue such as HIV, future research
should continue to identify effective strategies to fight back against bots to ensure the rigor of
online survey research and prevent potential harm to minoritized populations who are often

groups of interests for online studies.
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5. Summary and Conclusion

Latinx SMM in the United States are disproportionately affected by HIV. Despite the
availability of HIV prevention interventions such as PrEP, the inequities in access and the use of
these interventions remain among Latinx SMM. To achieve national HIV prevention goals by
2030, there is an urgent need to address the social and structural factors that hinder the adoption
of these interventions among Latinx SMM. This includes mitigating the growing issue of online
survey fraud from bots, which poses significant threats to generating accurate and reliable
scientific knowledge about this population. Therefore, the purpose of this dissertation was to
utilize a health equity lens to explore the determinants of HIV prevention among Latinx SMM

and to address the issue of bot interference in online surveys.

5.1. Summary of Findings

5.1.1. Chapter 2: Barriers and Facilitators of the PrEP Continuum of
Care among Latinx SMM and TW: A Systematic Review

The use of PrEP is the most effective option currently available for the prevention of
HIV, offering up to 99% protection. Chapter two was a systematic review to describe the PrEP
continuum of care among Latinx SMM and TW and identify the barriers and facilitators to
engagement in the PrEP continuum of care among these groups. Of the 56 studies included in the
review, only four studies included Latinx TW, resulting in an incomplete understanding of
engagement in the PrEP continuum of care among this group. Findings specific to Latinx SMM
highlighted intersecting structural factors, such as stigma, health insurance, income,
documentation status, and English language proficiency, as key drivers of inequities in
engagement with the PrEP care continuum among this population. Additionally, several barriers

existed across multiple socioecological levels, such as PrEP stigma, which influenced PrEP care

116



engagement through family, peers, partners, and providers. PrEP stigma also manifested as
internalized negative beliefs about the medication among individuals. Conversely, social
networks that were supportive of PrEP facilitated engagement in the PrEP continuum of care
among Latinx SMM. However, the majority of studies focused on barriers to engagement in the
PrEP continuum of care, rather than facilitators, leaving a gap in understanding of the supportive

factors that could improve PrEP care engagement among Latinx SMM and TW.

5.1.2. Chapter 3: Understanding Sociocultural Influences in Sexual
Health Promotion and HIV Protection among Latinx Sexually
Minoritized Men: A Qualitative Study

In Chapter three, a qualitative study was conducted to investigate sexual health
promotion and HIV self-protection behaviors, along with the sociocultural factors influencing
these behaviors, among fifteen Latinx SMM. Key findings from chapter three demonstrate that
Latinx SMM primarily focused their sexual health promotion efforts on HIV self-protection.
Nearly half of the participants were using PrEP for HIV self-protection. However, overall HIV
self-protection behaviors varied among participants and were contextually dependent on factors
such as relationship status, levels of sexual activity, and appraisal of HIV risk. Sociocultural
factors such as machismo and religion stigmatized sexual identities of Latinx SMM and limited
opportunities for sexual health promotion and HIV self-protection. The stigma surrounding their
sexual identities compounded with the sexual silence pervasive within Latinx culture, led to a
lack of sexual health discussions with their parents. Additionally, participants had minimal access
to sexual health education outside of their homes, such as in schools or from healthcare providers.
This lack of education hindered their ability to engage in sexual health promotion and HIV self-
protection behaviors, particularly during their sexual debut. Despite their limited exposure to

sexual health education, participants took ownership of their sexual health by seeking information
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from healthcare providers, the internet, and friends. Through these efforts, they grew in
knowledge and confidence to enact HIV self-protection behaviors. Additionally, the role of
healthcare providers was crucial, with supportive and non-judgmental providers facilitating HIV

self-protection behaviors among Latinx SMM, including PrEP use.

5.1.3. Chapter 4: An Analyses of Bot Detection Strategies
Implemented in an Online Survey designed for Latinx SMM

In Chapter 4, an online survey was conducted to explore the impact of intersecting
oppression on HIV self-protection behaviors. After determining that the survey had been attacked
by bot a bot detection protocol was employed. Therefore, the purpose of chapter 4 was to
determine the effectiveness of bot detection strategies used in an online survey. The bot detection
strategies employed were highly effective, revealing that only 2% of survey responses were
potentially valid. This finding underscores the pervasive nature of bot interference in online
research. This chapter demonstrated the utility of using timestamps and open-ended questions to
flag bot interference. Additionally, the use of Al-detection software provided further insights into
the open-ended responses, exposing the increasing sophistication of bot programming and their
ability to mimic human behavior and produce seemingly authentic responses.

Bot interference can be costly for research teams, as fraudulent participants can deplete
funds and the application of bot detection strategies is time intensive. This challenge is
particularly overwhelming for early career researchers who often work with limited resources and
smaller teams. By highlighting these issues, this chapter underscores the need for continued
development and refinement of bot detection technologies to protect the integrity of online
research. Addressing these challenges is essential to protect historically marginalized
communities from the potential harm caused by the dissemination of inaccurate or misleading

results that could negatively impact public health policies and the development of interventions.
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5.1.4. Summary Statement

Taken together this body of work, suggests that social and structural determinants play a
substantial role in the HIV inequities Latinx SMM experience. Addressing upstream determinants
of HIV prevention requires a multidisciplinary, cross-sector approach including Latinx SMM,
community partners, academic partners, providers, and policy makers. This study utilized
community-engaged research practices in chapter 3 and 4 to ensure that the research needs of
Latinx SMM were prioritized and that study and recruitment materials were responsive to the
community's needs. By involving community members in the research process, this work sought

to empower Latinx SMM and build trust between researchers and the community.

5.2. Limitations

This dissertation has several limitations that warrant consideration. Firstly, cross-
sectional nature of this dissertation only provides snapshots of HIV prevention behaviors among
Latinx SMM and limit our understanding of how these behaviors change over time. Additionally,
the systematic review conducted as part of this dissertation yielded limited information regarding
adherence to and discontinuation of PrEP among Latinx SMM and a limited understanding of
PrEP use for Latinx TW. This gap in the literature underscores the need for more research that
addresses these critical aspects of the PrEP continuum of care.

Data collection for chapter 3 took place at the height of the COVID-19 pandemic which
created logistical challenges for reaching and recruiting participants. This study also had a small
sample size of 15 Latinx SMM living across several states, which may not fully represent the
experiences of other Latinx SMM. While we achieved data saturation in the reported themes, we

were unable to explore less common but equally important themes in the data.
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One of the significant limitations in the quantitative chapter was the inability to answer
the original research questions due to a bot attack. The challenges obtaining valid responses from
genuine participants hindered the analysis and interpretation of the data, resulting in unanswered
questions that were central to the study’s objectives. The bot detection methods employed in
Chapter 4 have certain limitations worth noting. One significant limitation is the exclusion of
statistical techniques in our approach. Specifically, we did not utilize advanced statistical methods
such as Mahalanobis distances or person-total correlations, which could have provided a more
nuanced analysis of response patterns. Incorporating such statistical methods in future studies
could enhance the robustness of bot detection mechanisms, offering deeper insights into
distinguishing between genuine participants and bots. Despite these limitations, the findings from
this dissertation provide valuable insights into the social and structural factors of HIV prevention

among Latinx SMM and offer a foundation for future research to build upon.

5.3. Implications for Research, Practice, and Policy
5.3.1. Research

Intersecting social and structural barriers and facilitators to HI'V prevention and sexual
health promotion among Latinx SMM were found across socioecological levels. Social and
structural barriers interacted across levels, highlighting that these multilevel determinants play a
role in HIV prevention among Latinx SMM. Despite the growing recognition of social and
structural influences on health outcomes, a limited number of studies included in the systematic
review explored intersecting structural factors. Future research is needed to understand the impact
of intersecting determinants of health and the nuances of Latinx identity, including nativity,
country of birth, and English language proficiency, to examine how these factors differentially

affect various Latinx groups. Nurse scientists can lead this research, leveraging their unique
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expertise in both clinical practice and health systems to design and conduct studies that address
these complex, intersecting factors.

The interrelated nature of HIV self-protective behaviors presents significant implications
for future research and public health interventions. This study highlights how PrEP use can
promote engagement in other protective behaviors, such as condom use and effective partner
communication (Matos chapter 2 and 3). To build on these findings, future research should
examine the patterns of HIV self-protective behaviors and the contextual factors that influence
their adoption. These factors include relationship status and agreements, mental well-being, and
support systems such as family, healthcare providers, partners, and peers. Utilizing a life course
perspective can provide valuable insights into how these behaviors evolve over time and are
shaped by different life stages and experiences. This approach can help identify critical periods
for intervention and the long-term impact of protective behaviors on HIV prevention.

The aims of the online survey in Chapter 4 were to test the theoretical relationships
between intersecting oppression (i.e., sexual identity discrimination, Latinx discrimination, and
the stigma of illegality) and HIV self-protection behaviors (i.e., condom use, PrEP use, and HIV
testing). Additionally, the survey aimed to identify the extent to which material and mental
resources mediated these relationships. It is important to conduct this study in future to
understand the impact of intersecting oppression on HIV self-protection behaviors among Latinx
SMM, which is vital for developing structurally responsive interventions.

Online surveys are a crucial strategy for researchers aiming to access hard-to-reach
populations, such as Latinx SMM. However, the substantial bot interference in Chapter 4
underscores the significant threat that survey fraud poses to the validity of online research
findings. To safeguard the integrity of online research, it is imperative that future studies

rigorously test existing bot detection strategies to evaluate their effectiveness. Additionally, there
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is a pressing need to develop and test advanced statistical methods, such as machine learning
algorithms, to identify and analyze patterns indicative of bot-generated responses. By advancing

these methodologies, researchers can enhance the reliability of online survey data.

5.3.2. Practice

The quality of the relationship between Latinx SMM and their healthcare providers
emerged as a crucial factor in the uptake of PrEP and other sexual health promotion behaviors.
Chapter 3 highlights how providers can humanize sexual healthcare for Latinx SMM in
environments where they often feel stigmatized. This underscores the need for future research to
explore strategies to improve communication, trust, and shared decision-making between Latinx
SMM and their healthcare providers. Furthermore, it is essential to identify strategies to improve
shared decision-making among immigrant Latinx SMM, who have unique needs related to
citizenship status and English language proficiency. Addressing these gaps is urgent to ensure
equitable and effective sexual healthcare for all Latinx SMM.

Nursing practice is in a unique position to address gaps in the healthcare setting as nurses
are often the first point of contact for patients and can build strong relationships with Latinx
SMM. Nurse-led models of care may play an important role in bridging these gaps. Advanced
practice nurses, including nurse practitioners and clinical nurse specialists, are well-positioned to
implement these models in healthcare and community-based settings, due to their ability to
provide a wide range of healthcare services. By increasing the use of nurse-led models of PrEP
and sexual healthcare delivery, nurses can make contribute to eliminating HIV inequities and

improving overall health outcomes for Latinx SMM.
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5.3.3. Policy

Ensuring the accessibility and affordability of PrEP is crucial for Latinx SMM,
particularly those from low socioeconomic status and without health insurance. These individuals
face significant barriers to accessing PrEP and other essential sexual health services. To address
these issues, policymakers must prioritize the development and implementation of policies that
increase funding for PrEP programs and expand insurance coverage to include coverage for
comprehensive sexual health services such as PrEP. Additionally, expanding Medicaid and other
public health insurance programs to cover PrEP and related sexual health services can mitigate
these challenges. Addressing these policy gaps is essential for reducing health inequities and
promoting equitable access to HIV prevention for Latinx SMM.

Xenophobic governmental policies and sentiments in the U.S. have created a hostile
environment for Latinx populations, including Latinx SMM. These policies and attitudes
contribute to widespread fear and mistrust, which discourage Latinx individuals from seeking
necessary healthcare services. The fear of deportation emerged as a significant barrier to
engagement in HIV self-protection among Latinx SMM. There is an urgent need for state and
local policies that protect the well-being of Latinx communities and increase equitable access to
healthcare regardless of immigration status.

Bot interference in online research presents significant ethical concerns. Institutional
Review Boards should update their policies to ensure the ethical conduct of online studies by
requiring bot detection and removal strategies in their study protocols. It is also important that
participants are informed about these measures in the consent process and the potential risk of not
receiving compensation if their entry is suspected to be fraudulent. Addressing these ethical
concerns is crucial for safeguarding the interests of both researchers and participants, particularly

in studies involving vulnerable and historically marginalized populations.
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5.4. Conclusion

The purpose of this dissertation was to explore and describe the determinants of HIV
prevention and sexual health promotion among Latinx SMM using a health equity lens. This
study advances the understanding of the determinants of HIV prevention and sexual healthcare
among Latinx SMM, shedding light on the complex interplay of factors that influence their HIV
self-protection. Additionally, this work emphasizes the importance of implementing inclusive
research practices through community engagement to ensure that HIV research is conducted
equitably. This work also highlights the threat that pervasive survey fraud using bots poses to
online research and the importance of mitigating this threat to ensure scientific integrity. By
addressing both the determinants of health and the methodological challenges, this dissertation
contributes to the development of more effective and inclusive HIV prevention strategies that can
better serve Latinx SMM and other historically marginalized communities. These contributions
provide opportunities to promote the development of more effective and inclusive interventions

aimed at eliminating HIV inequities among Latinx SMM.
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Appendix A: Electronic Database Search Terms for the

Systematic Review

Database: PubMed (Medline via PubMed)

Americans"[Mesh] OR "Hispanic
American"[tw] OR "Hispanic-
American"[tw] OR "Hispanic
Americans"[tw] OR "Hispanic-
Americans"[tw] OR Hispanics[tw] OR
Hispanic[tw] OR "Mexican American"[tw]
OR "Mexican-American"[tw] OR "Mexican
Americans"[tw] OR "Mexican-
Americans"[tw] OR "Caribbean
American"[tw] OR "Caribbean-
American"[tw] OR "Caribbean
Americans"[tw] OR "Caribbean-
Americans"[tw] OR "Cuban American"[tw]
OR "Cuban-American"[tw] OR "Cuban
Americans"[tw] OR "Cuban-
Americans"[tw] OR "Latin American"[tw]
OR "Latin-American"[tw] OR "Latin
Americans"[tw] OR "Latin-americans"[tw]
OR Latinos[tw] OR Latino[tw] OR
Latinas[tw] OR Latina[tw] OR Latinx[tw]
OR Latinxs[tw] OR latine[tw] OR
latines[tw] OR "Spanish speaking"[tw] OR
"Spanish-speaking"[tw] OR "Spanish
speakers"[tw] OR "Spanish-speakers"[tw]
OR (Spanish[tiab] AND speaking[tiab]) OR
"Mexico"[Mesh] OR "Puerto Rico"[Mesh]
OR "Central America"[Mesh] OR "South
America"[Mesh] OR Mexico[tiab] OR
Mexican[tiab] OR Mexicans[tiab] OR

Search | Query Records Record Records Records
retrieved | retrieved | retrieved | retrieved
July 14, February | February | August
2020 23,2021 | 27,2023 | 15,2023
1 "Pre-Exposure Prophylaxis"[Mesh] OR 8,621 9,473 12,418 13,138
"Pre-exposure Prophylaxis"[tiab] OR
PrEP[tiab] OR "Preexposure
Prophylaxis"[tiab] OR "Emtricitabine,
Tenofovir Disoproxil Fumarate Drug
Combination"[MeSH Terms] OR
"emtricitabine tenofovir
alafenamide"[Supplementary Concept] OR
Truvadaf[tiab] OR Descovy[tiab] OR
((emtricitabine[tiab]) AND (tenofovir[tiab]))
2 "Hispanic Americans"[Mesh] OR "Mexican | 311,312 326,252 376,474 386,204
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"Puerto Rico"[tiab] OR "Puerto Rican"[tiab]
OR "Puerto Ricans"[tiab]

"Male"[Mesh] OR "men"[MeSH Terms] OR
men[tiab] OR man[tiab] OR male[tiab] OR
males[tiab] OR boy][tiab] OR boys[tiab] OR
transwoman[tiab] OR transwomen|[tiab] OR
((Transgender[tiab] OR transgendered][tiab]
OR transgenders[tiab] OR Transsexual[tiab]
OR Transexual[tiab] OR Transsexuals[tiab]
OR Transexuals[tiab] OR trans[tiab] OR
"trans feminine"[tiab] OR
transfeminine[tiab] OR
transgenderism[tiab]) AND (woman[tiab]
OR women[tiab]))

8,965,495

9,215,613

9,777,850

9,847,830

#1 and #2 and #3

247

294

477

526

#4 NOT (case reports[pt] OR editorial[pt]
OR comment[pt]) NOT (animals[mh] NOT
humans[mh])

244

289

470

518

#5 AND ("2021/02/01"[Date - MeSH] :
"3000"[Date - MeSH])

212

#5 AND ("2012/07/01"[Date - MeSH] :
"3000"[Date - MeSH])

272

#5 AND ("2023/02/01"[Date - MeSH] :
"3000"[Date - MeSH])

71

Database:

CINAHL Complete (via EBSCO)

Search

Query

Records
retrieved
July 14,
2020

Record

retrieved
February
23,2021

Records

retrieved
February
27,2023

Records
retrieved
August
15,2023

(MH "Pre-Exposure Prophylaxis") OR TI
("emtricitabine plus tenofovir disoproxil" OR
"pre-exposure prophylaxis" OR
"preexposure prophylaxis" OR prep OR
truvada OR descovy OR (emtricitabine
AND tenofovir)) OR AB ("emtricitabine plus
tenofovir disoproxil" OR "pre-exposure
prophylaxis" OR "preexposure prophylaxis"
OR prep OR truvada OR descovy OR
(emtricitabine AND tenofovir))

4,078

4302

5,876

6,070

(MH "Hispanics") OR TI ( "Hispanic
American" OR "Hispanic-American" OR
"Hispanic Americans" OR "Hispanic-
Americans" OR Hispanics OR Hispanic OR
"Mexican American" OR "Mexican-
American" OR "Mexican Americans" OR
"Mexican-Americans" OR "Caribbean
American" OR "Caribbean-American" OR

71,398

56,051

67,452

69,076
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"Caribbean Americans" OR "Caribbean-
Americans" OR "Cuban American" OR
"Cuban-American" OR "Cuban Americans"
OR "Cuban-Americans" OR "Latin
American" OR "Latin-American" OR "Latin
Americans" OR "Latin-Americans" OR
Latinos OR Latino OR Latinas OR Latina
OR Latinx OR latine OR latines OR "Spanish
speaking" OR "Spanish-speaking" OR
"Spanish speakers" OR "Spanish-speakers"
OR (Spanish AND speaking) OR "Mexico"
OR "Puerto Rico" OR "Central America" OR
"South America" OR Mexico OR Mexican
OR Mexicans OR "Puerto Rico" OR "Puerto
Rican" OR "Puerto Ricans" ) OR AB

( "Hispanic American" OR "Hispanic-
American" OR "Hispanic Americans" OR
"Hispanic-Americans" OR Hispanics OR
Hispanic OR "Mexican American" OR
"Mexican-American" OR "Mexican
Americans" OR "Mexican-Americans" OR
"Caribbean American" OR "Caribbean-
American" OR "Caribbean Americans" OR
"Caribbean-Americans" OR "Cuban
American" OR "Cuban-American" OR
"Cuban Americans" OR "Cuban-Americans"
OR "Latin American" OR "Latin-American"
OR "Latin Americans" OR "Latin-
Americans" OR Latinos OR Latino OR
Latinas OR Latina OR Latinx OR latine OR
latines OR "Spanish speaking" OR "Spanish-
speaking" OR "Spanish speakers" OR
"Spanish-speakers" OR (Spanish AND
speaking) OR "Mexico" OR "Puerto Rico"
OR "Central America" OR "South America"
OR Mexico OR Mexican OR Mexicans OR
"Puerto Rico" OR "Puerto Rican" OR
"Puerto Ricans" )

(MH "Men+") OR (MH "Male") OR TI
(men OR man OR male OR males OR boy
OR boys OR transwoman OR transwomen)
OR AB (men OR man OR male OR males
OR boy OR boys OR transwoman OR
transwomen) OR TI((Transgender OR
transgendered OR transgenders OR
Transsexual OR Transexual OR Transsexuals
OR Transexuals OR trans OR "trans
feminine" OR transfeminine OR
transgenderism) AND (woman OR women))
OR AB ((Transgender OR transgendered OR
transgenders OR Transsexual OR Transexual

1,924,294

1,863

2,037,240

2,055,548
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OR Transsexuals OR Transexuals OR trans
OR "trans feminine" OR transfeminine OR
transgenderism) AND (woman OR women))

S1 and S2 and S3 114

110

185

200

Limiters - Published Date: 20120701-
20210231

103

Limiters - Published Date: 20230201-
20220228

71

Limiters - Published Date: 20230201-

18

Database: Scopus (via Elsevier)

Sear
ch

Query

Reco
rds
retrie
ved
July
14,
2020

Record
retriev
ed
Februa
ry 23,
2021

Record
S
retriev
ed
Februa
ry 27,
2023

Record

retriev
ed
August
15,
2023

TITLE-ABS-KEY (

{emtricitabine plus tenofovir disoproxil} OR {pre-
exposure

prophylaxis} OR {preexposure prophylaxis} OR prep
OR truvada OR descovy OR (

(_emtricitabine ) AND (tenofovir)))

20,14

21,500

27,119

28,636

TITLE-ABS-KEY ( {Hispanic American} OR {Hispanic-
American} OR {Hispanic Americans} OR {Hispanic-
Americans} OR Hispanics OR Hispanic OR {Mexican
American} OR {Mexican-American} OR {Mexican
Americans} OR {Mexican-Americans} OR {Caribbean
American} OR {Caribbean-American} OR {Caribbean
Americans} OR {Caribbean-Americans} OR {Cuban
American} OR {Cuban-American} OR {Cuban
Americans} OR {Cuban-Americans} OR {Latin
American} OR {Latin-American} OR {Latin
Americans} OR {Latin-

Americans} OR Latinos OR Latino OR Latinas OR L
atina OR Latinx OR latine OR latines OR {Spanish
speaking} OR {Spanish-speaking} OR {Spanish
speakers} OR {Spanish-

speakers} OR ( Spanish AND speaking

) OR {Mexico} OR {Puerto Rico} OR {Central
America} OR {South

America} OR Mexico OR Mexican OR Mexicans OR
{Puerto Rico} OR {Puerto Rican} OR {Puerto Ricans}

)

474,5

495,64

562,95

582,92

TITLE-ABS-KEY (men OR man OR male OR males OR
boy OR boys OR transwoman OR transwomen OR
((Transgender OR transgendered OR transgenders OR
Transsexual OR Transexual OR Transsexuals OR

721

10,814
920

11,991
453

12,261
,875
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Transexuals OR trans OR {trans feminine} OR
transfeminine OR transgenderism) AND (woman OR
women)))

4 #1 and #2 and #3 315 357 563 619
5 AND ( EXCLUDE ( DOCTYPE, "no") OR 347 548 601
EXCLUDE ( DOCTYPE, "bk") OR EXCLUDE (
DOCTYPE, "ch") OR EXCLUDE ( DOCTYPE, "ed"
) OR EXCLUDE (DOCTYPE, "le"))
6 AND ( ORIG-LOAD-DATE > 20120701 AND ORIG- 306
LOAD-DATE < 20210228)
7 #5 AND ( ORIG-LOAD-DATE > 20210101 AND 195
ORIG-LOAD-DATE < 20230228 )
8 AND ( ORIG-LOAD-DATE > 20230101 AND ORIG- 70
LOAD-DATE < 20230815)
Database: Embase (via Elsevier)
Sear | Query Recor | Record | Record | Record
ch ds retriev | s s
retriev | ed retriev | retriev
ed Februa | ed ed
July ry 23, | Februa | August
14, 2021 ry 27, 15,
2020 2023 2023
1 'pre-exposure prophylaxis'/exp OR 17,42 | 19,317 | 24,518 | 25,960
'emtricitabine plus tenofovir disoproxil'/de OR 'pre- 2
exposure prophylaxis':ab,ti OR
'preexposure prophylaxis':ab,ti OR PrEP:ab,ti OR Truvad
a:ab,ti OR Descovy:ab,ti OR ((emtricitabine:ab,ti) AND
(tenofovir:ab,ti))
2 'Hispanic'/exp OR 'Mexican American'/exp OR 421,9 | 448,86 | 527,05 | 545,67
'Mexico'/exp OR 'Puerto Rico'/exp OR 'Central 10 1 2 8

America'/exp OR 'Central American'/exp OR 'South
America'/exp OR 'South American'/exp OR 'Hispanic
American':ti,ab,kw OR 'Hispanic-American"ti,ab,kw OR
'Hispanic Americans':ti,ab,kw OR 'Hispanic-
Americans':ti,ab,kw OR Hispanics:ti,ab,kw OR
Hispanic:ti,ab,kw OR 'Mexican American':ti,ab,kw OR
'Mexican-American':ti,ab,kw OR 'Mexican
Americans"ti,ab,kw OR 'Mexican-Americans':ti,ab,kw
OR 'Caribbean American':ti,ab,kw OR 'Caribbean-
American':ti,ab,kw OR 'Caribbean Americans"ti,ab,kw
OR 'Caribbean-Americans':ti,ab,kw OR 'Cuban
American':ti,ab,kw OR 'Cuban-American':ti,ab,kw OR
'Cuban Americans':ti,ab,kw OR 'Cuban-
Americans":ti,ab,kw OR 'Latin American':ti,ab,kw OR
'Latin-American':ti,ab,kw OR 'Latin Americans':ti,ab,kw
OR 'Latin-Americans':ti,ab,kw OR Mexico:ti,ab OR
Mexican:ti,ab OR Mexicans:ti,ab OR '"Puerto Rico':ti,ab
OR 'Puerto Rican':ti,ab OR '"Puerto Ricans':ti,ab OR
Latinos:ti,ab,kw OR Latino:ti,ab,kw OR Latinas:ti,ab,kw
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OR Latina:ti,ab,kw OR Latinx:ti,ab,kw OR
latine:ti,ab,kw OR latines:ti,ab,kw OR Chincano:ti,ab,kw
OR Chicana:ti,ab,kw OR Chincanos:ti,ab,kw OR
Chicanas:ti,ab,kw OR 'Spanish speaking':ti,ab,kw OR
'Spanish-speaking':ti,ab,kw OR 'Spanish
speakers':ti,ab,kw OR 'Spanish-speakers':ti,ab,kw OR
(Spanish:ti,ab AND speaking:ti,ab)

3 'men'/exp OR men:ti,ab OR 'man'/exp OR man:ti,ab OR 9,902, | 10,445, | 11,904, | 12,259,
'male'/exp OR male:ti,ab OR 'males'/exp OR males:ti,ab 161 048 775 118
OR 'boy'/exp OR boy:ti,ab OR boys:ti,ab OR
transwoman:ti,ab OR transwomen:ti,ab OR
((Transgender:ti,ab OR transgendered:ti,ab OR
transgenders:ti,ab OR Transsexual:ti,ab OR
Transexual:ti,ab OR Transsexuals:ti,ab OR
Transexuals:ti,ab OR trans:ti,ab OR "trans
feminine":ti,ab OR transfeminine:ti,ab OR
transgenderism:ti,ab) AND (woman:ti,ab OR
women:ti,ab))

4 #1 AND #2 AND #3 626 760 1,096 1,190

5 #4 AND ([article]/lim OR [article in press]/lim OR 281 326 538 593
[review]/lim)

6 #5 AND [humans]/lim 279 324 536 592

7 #6 AND [1-7-2012]/sd NOT [1-3-2021]/sd 299

8 #6 AND [1-2-2021]/sd NOT [2-2-2023]/sd 239

9 #6 AND [1-2-2023]/sd NOT [15-8-2023]/sd 97

Database: PsychInfo (via Ebsco)

Sea | Query Reco | Reco | Reco | Reco

rch rds rd rds rds

retrie | retrie | retrie | retrie

ved ved ved ved

July | Febr | Febr | Augu

14, vary | uvary | stl5,

2020 | 23, 27, 2023
2021 | 2023

1 TI ("emtricitabine plus tenofovir disoproxil" OR "pre-exposure | 1,53 | 1,755 | 2,373 | 2,50
prophylaxis" OR "preexposure prophylaxis" OR prep OR tru | 2 3
vada OR descovy OR (emtricitabine AND tenofovir)) OR AB
("emtricitabine plus tenofovir disoproxil" OR "pre-exposure
prophylaxis" OR "preexposure prophylaxis" OR prep OR tru
vada OR descovy OR (emtricitabine AND tenofovir))

2 (DE "Latinos/Latinas") OR DE ("Mexican Americans") OR TI 72,5 | 75,00 | 84,07 | 86,3
( "Hispanic American" OR "Hispanic-American" OR "Hispanic | 14 9 7 00
Americans" OR "Hispanic-Americans" OR Hispanics OR
Hispanic OR "Mexican American" OR "Mexican-American"

OR "Mexican Americans" OR "Mexican-Americans" OR
"Caribbean American" OR "Caribbean-American" OR
"Caribbean Americans" OR "Caribbean-Americans" OR "Cuban
American" OR "Cuban-American" OR "Cuban Americans" OR
"Cuban-Americans" OR "Latin American" OR "Latin-
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American" OR "Latin Americans" OR "Latin-Americans" OR
Latinos OR Latino OR Latinas OR Latina OR Latinx OR latine
OR latines OR "Spanish speaking" OR "Spanish-speaking" OR
"Spanish speakers" OR "Spanish-speakers" OR (Spanish AND
speaking) OR "Mexico" OR "Puerto Rico" OR "Central
America" OR "South America" OR Mexico OR Mexican OR
Mexicans OR "Puerto Rico" OR "Puerto Rican" OR "Puerto
Ricans" ) OR AB ( "Hispanic American" OR "Hispanic-
American" OR "Hispanic Americans" OR "Hispanic-
Americans" OR Hispanics OR Hispanic OR "Mexican
American" OR "Mexican-American" OR "Mexican Americans"
OR "Mexican-Americans" OR "Caribbean American" OR
"Caribbean-American" OR "Caribbean Americans" OR
"Caribbean-Americans" OR "Cuban American" OR "Cuban-
American" OR "Cuban Americans" OR "Cuban-Americans" OR
"Latin American" OR "Latin-American" OR "Latin Americans"
OR "Latin-Americans" OR Latinos OR Latino OR Latinas OR
Latina OR Latinx OR latine OR latines OR "Spanish speaking"
OR "Spanish-speaking" OR "Spanish speakers" OR "Spanish-
speakers" OR (Spanish AND speaking) OR "Mexico" OR
"Puerto Rico" OR "Central America" OR "South America" OR
Mexico OR Mexican OR Mexicans OR "Puerto Rico" OR
"Puerto Rican" OR "Puerto Ricans" )

3 DE "Human Males" OR DE "Brothers" OR DE "Fathers" OR 618, | 632,4 | 675,1 | 684,
DE "Husbands" OR DE "Male Criminal Offenders" OR DE 586 23 19 744
"Sons" OR DE "Widowers" OR TI (men OR man OR male OR
males OR boy OR boys OR transwoman OR transwomen) OR
AB (men OR man OR male OR males OR boy OR boys OR
transwoman OR transwomen) OR TI((Transgender OR
transgendered OR transgenders OR Transsexual OR Transexual
OR Transsexuals OR Transexuals OR trans OR "trans feminine"

OR transfeminine OR transgenderism) AND (woman OR
women)) OR AB ((Transgender OR transgendered OR
transgenders OR Transsexual OR Transexual OR Transsexuals
OR Transexuals OR trans OR "trans feminine" OR
transfeminine OR transgenderism) AND (woman OR women))

4 S1 AND S2 AND S3 57 70 120 129

5 Limiters - Published Date: 20120701-20210231 68

6 Limiters - Published Date: 20210201-20230228 50

7 Limiters - Publication Year: 2023- 9

ProQuest Dissertation & Theses Global
Search | Query Records Record Records Records
retrieved | retrieved | retrieved | retrieved
July 14, February | February | August
2020 23,2021 27,2023 15,2023
1 Document title = ("emtricitabine plus 271 295 387 407
tenofovir disoproxil" OR "pre-exposure
prophylaxis" OR "preexposure
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prophylaxis" OR prep OR truvada OR
descovy OR (emtricitabine AND
tenofovir))

Document title = (("Hispanic American"
OR "Hispanic-American" OR "Hispanic
Americans" OR "Hispanic-Americans"
OR Hispanics OR Hispanic OR
"Mexican American" OR "Mexican-
American" OR "Mexican Americans"
OR "Mexican-Americans" OR
"Caribbean American" OR "Caribbean-
American" OR "Caribbean Americans"
OR "Caribbean-Americans" OR "Cuban
American" OR "Cuban-American" OR
"Cuban Americans" OR "Cuban-
Americans" OR "Latin American" OR
"Latin-American" OR "Latin
Americans" OR "Latin-Americans" OR
Latinos OR Latino OR Latinas OR
Latina OR Latinx OR latine OR latines
OR "Spanish speaking" OR "Spanish-
speaking" OR "Spanish speakers" OR
"Spanish-speakers" OR (Spanish AND
speaking) OR "Mexico" OR "Puerto
Rico" OR "Central America" OR "South
America" OR Mexico OR Mexican OR
Mexicans OR "Puerto Rico" OR "Puerto
Rican" OR "Puerto Ricans"))

34,090

35,054

38,878

39,974

Document title= (men OR man OR male
OR males OR boy OR boys OR
((Transgender OR transgendered OR
transgenders OR Transsexual OR
Transexual OR Transsexuals OR
Transexuals OR trans OR "trans
feminine" OR transfeminine OR
transgenderism) AND (woman OR
women)))

41,073

41,915

44,979

45,922

S1 and S2 and S3

July 1 2012 onward

February 1 2021 onward

N (SN[~

February 1 2023 onward
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Appendix B: Results from Quantitative Studies of The PrEP Continuum of Care
in Latinx SMM and TW

First author (year) Study Purpose Design/Location/  Sample Data Outcome Findings
Data collection characteristics ® analysis
date(s)

Algarin (2019) ¥’ To describe the PrEP  Cross-sectional Population: SMM®  Multivariate ~ Use (*) Sexual orientation, () Education,
continuum of care in ~ Miami, FL Sample size: 188 logistic *Descriptive  (+) Relationship status, (+) PCP®
Pride attending, HIV 2018 % Latinx: 57.9 regression data on PrEP  was the source of PrEP awareness,
negative men; and continuum (+) PrEP knowledge, (+) Age group
identify key factors
correlated with PrEP fRace/ethnicity, frequency of
use alcohol use, frequency of marijuana

use, and Florida residence

Bauermeister To examine PrEP Cross-sectional Population: Multivariate ~ Awareness (¢) race/ ethnicity, (¢) residential

(2013) 197 awareness among Quantitative YSMM 18-24 logistic instability, () incarceration, (*)
single YMSM, ages U.S. (online) Sample Size: 1507  regression having engaged in URAI" in the last
18-24, in the United 07/2012 to % Latinx: 17 2 months, (+) Age, (+) more
States; and to 01/2013 Mean age: 21 educated, (+) insured, (+) lifetime
examine perceived hx? of STI®
barriers of PrEP use
in this population.

Blashill (2019) 46 To identify syndemic ~ Cross-sectional Population: SMM  Multiple Awareness Awareness: Model 1: (-) total
conditions and their Quantitative Sample Size: 151 logistic Willingness ~ syndemic (structural and
associations with the ~ San Diego, CA % Latinx: 100 regression Use psychosocial); Model 2: (¢) age, (*)
stages of the PrEP 04/2017 to Age range: 18-29 Adherence relationship status, (*) psychosocial
cascade 06/2017 syndemic, (-) structural syndemic,

(+) sexual orientation (gay vs other
sexual identity),

Willingness: Model 1: (-) total
syndemic (structural and
psychosocial); Model 2: () age, (*)
sexual orientation (gay vs other
sexual identity), () relationship
status, (*) psychosocial syndemic,
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Brooks (2019) 13

To assess individual-
level demographic
and behavioral
predictors of
awareness,
accessibility, and
acceptability of PrEP
among Latino MSM.

Cross-sectional
Los Angeles, CA
12/2015 to
04/2017

Population: SMM Multiple Awareness
Sample Size: 276 logistic Willingness
% Latinx: 100 regression Accessibility
Nativity:

U.S.-born=71%
Foreign-born=
29%

() structural syndemic

Use: Model 1: (-) total syndemic
(structural and psychosocial); Model
2: (*) psychosocial syndemic, (*)
structural syndemic

Adherence: Model 1: (¢) relationship
status, (-) total syndemic (structural
and psychosocial); Model 2: (¢)
structural syndemic, (-) psychosocial
syndemic

Awareness: (*) Spanish speaker, ()
undocumented status, (*) cocaine
use, (*) sex under the influence of
alcohol, (+) education, (+) number
of sex partners, (+) CASP
employment

fage, income, country of birth,
methamphetamine use, CAS, with
IDU® partner, sex with a partner
living with HIV, sex under the
influence of methamphetamines

Willingness: (*) sex with a partner
living with HIV, () sex under the
influence of methamphetamines, (+)
education, (+) undocumented status

fage, Spanish speaker, employment,
income, country of birth, cocaine
use, sex with partner who is an IDU,
sex under the influence of alcohol

Accessibility: (*) age,
(*)employment, (*) sex with partner
living with HIV, (¢)sex under the
influence of alcohol, (+) education,
(-) income, (+) number of sex
partners,
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Carter (2022) 1%

Chapin-Bardales
(2023) 220

Fitch
(2022) 172

To identify the
factors associated

with whether military

service personnel

have been prescribed

PrEP

To inform on PrEP
persistence and
adherence among
MSM, we used
National HIV
Behavioral

Surveillance (NHBS)
to pilot antiretroviral

testing for PrEP in
dried blood spots

(DBS) in a sample of
HIV-negative MSM

in 4 US cities.

To explore individual
and structural-level

correlates of PrEP

Cross-sectional
U.S. (online)
02/2021

Cross-sectional

4 metropolitan
cities (NHBS):
Los Angeles, CA,
San Francisco,
CA, Philadelphia,
PA, &
Washington, DC
2017

Cross-sectional

Population: SMM
and TGP logistic
Sample Size: 354 regression
% Latinx: 20.3

Population: SMM Poison

Sample size: 310 regression
% Latinx: 25

Ages: 18 and older

Population: Binomial
YSMM, YTW logistic

Sample Size: 3,330  regression

Multivariate

TSpanish speaker, country of birth,
undocumented status,
methamphetamine use, cocaine use,
CAS, sex with a partner who is an
IDU partner, sex under the influence
of methamphetamines

(+) Race/ethnicity (Latinx), (+)
serving in Army, (+) gay identity,
(+) male identified partner, (+)
partner living HIV, (-) perception
that sexual orientation disclosure to
healthcare will be negative

Persistence (PrEP use in the last
year):

(*) race/ethnicity, (*) income, (*)
insurance, (*) sexual identity, (*)
CAS, (¢) partner HIV status, () city,
(-) age group, (£) education, (-)
number of partners

Adherence > 4 doses/ week:

(*) Latinx ethnicity, (*) education, (*)
number of partners, () city, (-) age
(18-29 and 30-39 vs. >40)

Adherence > 7 doses/ week

(*) Latinx ethnicity, (*) education, (*)
city, (-) age group, (-) number of
partners

fincome, insurance, sexual identity,
CAS, partner HIV status

PrEP lifetime use vs no hx of PrEP
use in SMM:
(*) depressive symptoms, (*)
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Fujimoto (2019)
173

lifetime use (either
currently using or
formerly used PrEP
versus never having
used PrEP) and,
among those who
have ever used PrEP,
correlates of current
use versus former use
(i.e.,
discontinuation).

To identify potential
individual and other

U.S. (prospective
cohort study
Keeping it LITE)
12/2017 to
05/2020

*Baseline data
were used from

Longitudinal
(multiphase

% Latinx: 19.8

Age ranges: 15-34

Population:
YSMM, Sample

Auto-logistic
actor

Use

geographic region, (*) housing
status, (+) Latinx, (+) being out to
healthcare provider, (+) education,
(+) health insurance , (+)greater
number of peers on PrEP, (+) gay
identity, (-) Age

PrEP lifetime use vs no hx of PrEP
use in TG:

(+) Latinx ethnicity, (+) identifying
as TW, (+) being out to healthcare
provider, (£) geographic location,
(+) greater number of peers on
PrEP, (-) female identity at birth, (-)
age

Current PrEP use vs discontinued
PrEP in SMM:

(*) race/ethnicity, (*) age, (*)
depressive symptoms, (*) sexual
orientation, (*)educational
attainment, () housing status, (*)
geographic location, (+) greater
number of peers on PrEP, (+) health
insurance, (+) being out to
healthcare provider

Current PrEP use vs discontinued
PrEP in TG:

(*) race/ethnicity, (*) age, (*) number
of PrEP peers, (*) depressive
symptoms, (*) sex assigned at birth,
(*) sexual orientation, (*) gender
identity, (¢) health insurance status,
(*) housing status, (*) geographic
location, (+) being out to healthcare
provider

Houston 2014-2016:
() lifetime housing instability, (¢)
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Gaither (2022) 2'3

network factors
associated with PrEP
uptake among
YMSM; and to
determine whether
naturally occurring
PrEP referral
networks diffuse
PrEP uptake behavior
among YMSM by
estimating PrEP
uptake and referral
patterns among
YMSM.

To assess health
promotional
strategies, including
PrEP use and
COVID-19
vaccination, in web-
based in a national
sample of Grindr
users.

study)

Chicago, IL and
Houston Texas
2013-2016

Cross-sectional
U.S. (Grindr
profiles from the
top 50
metropolitan and
rural counties)
09/2021 to
12/2021

Size: Houston 259;  attribute
Chicago 284 models

% Latinx: 23.2;

12.7

Age range: 16-29

Population: SMM Multivariate
Sample Size: 2,273  logistic

% Latinx: urban regression

17; rural 14
Mean age: Urban
32.9; Rural 33.5

Use

private insurance, (*) public
insurance, (*) CAS, (*) syphilis
infection, () education, (*) number
of sex partners, (*) number of illicit
drugs, (*) density of health venue,
() affiliation to multiple health
venues, (*) health venue referral, (*)
health venues were affiliated with
HIV service providers, (*) health
venue had more Black clientele, (-)
Latinx ethnicity, (+) attendance of
multiple health venues

Chicago 2014-2016:

(*) private insurance, (*) public
insurance, (*) syphilis infection, (¢)
education, (¢) affiliation to multiple
health venues, (*) attendance of
multiple health venues, (*) health
venue referral,(¢) health venues were
affiliated with HIV service provider,
(-) Latinx ethnicity, (+) lifetime
housing instability, (+) CAS, (+)
number of sex partners, number of
illicit drugs, (+) density of health
venue, (+) health venue had more
Black clientele,

(*) age, (*) gender identity, ()
relationship status, (*) sexual
position preference, (*) Grindr tribe,
(-) Latinx ethnicity, (-) BMI (+)
Covid-19 vaccination, (+) living in
an urban center, (+) showing face
picture on profile, (+) HIV status on
profile
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Garcia (2017) 198

Garcia (2019) 1%

Gebru (2022) 20

Grov (2020) !

To explore Latino
SMM’s (ages 21-30)
beliefs and attitudes
associated with PrEP

To examine the
association of
socioeconomic status
(SES) with
awareness, access,
and usage of PrEP for
Latino MSM in San
Antonio, TX.

To examine
sociodemographic
factors influences
PrEP related attitudes
using data from a
recent, web-based
survey among MSM
in the Southern U.S.

To examine the
impact of PrEP
lawsuit ads on
willingness to Use
PrEP

Cross-sectional
Quantitative

San Antonio, TX
Dates not
available

Cross-sectional
Quantitative
Dates not
available

Cross-sectional
Quantitative
Southern U.S.
01/2018 to
01/2020

Cross-sectional
Quantitative; data
from cohort study
U.S.

10/2019 to
03/2020

Population: SMM
Sample Size: 154
% Latinx: 100

Age range: 21-30

Population: SMM
Sample Size: 154
% Latinx: 100
Mean age: 25

Population:
YSMM Sample
Size: 506

% Latinx: 24
Mean age: 25

Population: SMM
and TG

Sample Size=2078

% Latinx: 26.2
Mean age: 32.4

Chi-Square Awareness
Willingness
Use

Bivariate Awareness

analysis Use

Multivariabl ~ Awareness

e logistic

regression

Bivariate Willingness

logistic

regression

Awareness:

(-) education, (-) income
Willingness:

(-) education, (-) income
Use:

(-) education, (-) income

Awareness:

(-) education; (-) income
Use:

(-) education; (-) income

(-) Latinx ethnicity, (-) cigarette use,
(-) drugs other than marijuana, (-)
greater alcohol use, (-) alcohol use
during sex

nonusers: (-) Latinx
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Harkness (2022)
208

Holder (2019) 16

Holloway (2017)
205

Kimball (2020) 202

To identify predictors
for two outcomes: (1)
PrEP engagement
and (2) BH treatment
engagement.

To identify the
awareness of and
willingness to use
PrEP among
transgender women
in South Florida.

To explore the
association between
willingness to take
PrEP and
demographic
characteristics, sexual
risk, substance use,
and attitudinal factors
among YMSM in
California who use
GSN apps.

To explore how
medical mistrust
relates to four stages
of the PrEP cascade:
PrEP awareness,
willingness, use, and
adherence among
Latino SMM

Cross-sectional
Quantitative
Miami, FL
02/2020 to
09/2020

Cross-sectional
Quantitative
South, FL
recruitment dates
not available

Cross-sectional
Quantitative
California
07/2015 to
08/2015

Cross-sectional
Quantitative
San Diego, CA
04/2017 to
06/2017

Population: SMM Stochastic
Sample Size: 290 search

% Latinx: 100 variable
Mean age: 31.9 selection
Nativity:

U.S.-Born=48%

Population: TW Between
Sample Size: 60 group

% Latinx: 50 analysis (not
Age: > 50% 30 specified)
years of age or

older

Population: Multivariabl
YSMM Sample e regression
Size: 687

% Latinx: 33

Mean age: 23

Population: SMM  Unadjusted
Sample Size: 154 logistic
% Latinx: 100 regressions

Mean age: 24.18

PrEP
engagement

Willingness

Willingness

Awareness
Willingness
Use
Adherence

(+) PrEP knowledge, (+) self-
reported sexual behavior that met
HIV PREP guidelines, (+) higher
PrEP self-efficacy, (+) view PrEP
navigation as facilitator, (+)
motivation to conceal sexual
orientation, (-) PrEP stigma, (-)
discrimination based on income, (-)
financial stress, (-) negative past
experiences, (-) PrEP mistrust

Willingness to use PrEP if side
effects were minimal
(-) Latinx

(*) age, (*) employment, (*)
education, (*) income, (*) date of last
HIV test, (+) CAS, (¢) illicit drug
use, () PrEP stigma, (*) risk
compensation beliefs, (¢) lack of
perceived need, (+) Latinx ethnicity,
(+) concern about HIV, (+)
perceived benefits of PrEP, (-)
medical mistrust, (-) concerns about
side effects, (-) concerns about
ability to adhere to PrEP.

Awareness: (-) medical mistrust
Willingness: (-) medical mistrust
Use: (-) medical mistrust
Adherence: (-) medical mistrust
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Lee (2023) 177

Levy (2017) '8

Lozano (2023) 22!

1) To capture the
stages of the PrEP
care continuum
among a nationwide
sample of Latino
SMM and examine
differences by
sociodemographic
and geographic
factors using AMIS
data; Assess annual
changes over time
across indicators of
the PrEP continuum
from 2014 to 2020
among Latino SMM

To assess willingness
to use LAI PrEP and
preference for LAI
PrEP versus daily
oral PrEP among a
diverse sample of
MSM

This study explores
two research
questions: (1) What
are the most endorsed
barriers and
facilitators to
LSMM’s use of PrEP
and HIV testing
overall, and (2) To
what extent do the
barriers and
facilitators differ

Longitudinal

(AMIS study)
u.s.

2014 to 2020

Cross-sectional
Quantitative
Washington, DC
08/2014 to
12/2014

Cross-sectional
(DIMELO Study)
U.S.

2014 to 2020

Population: SMM

Sample size: 9010

% Latinx: 100
Nativity:
U.S.=85%

Ages: 83% 15-40

Population: SMM
Sample Size: 314
% Latinx: 14
Median age: 29.5
(range 18-66)

Population: SMM
Sample size: 256
% Latino: 100
Immigration
history:
U.S.-born= 46%
Recent immigrant
(<5 years) = 18%
Established
immigrant (>5
years) = 36

multivariabl ~ Awareness
eregression  Use

Multivariabl ~ Willingness
e logistic (LAD)
regression

T-tests and PrEP use
Kruskal

Wallis

From 2014 to 2020: PrEP awareness
52% to 84%; PrEP use 4% -15%;
PrEP eligibility 51% to 57%

Awareness: (*) age, (*) urban/rural
classification, (*) primary language,
(+) education, (+) gay identity, ()
insurance, (+) PrEP eligible

PrEP last 12 months:

(-) urban/rural classification
Current Use:

(*) education, (*) urban/rural
classification, (+) age, (+) gay
identity (+) insurance, (+) PrEP
eligible

(*) Latinx ethnicity, (*) income, (*)
illicit drug use, (*) insertive anal sex,
(*) CAS, (*) recent HIV test in the
last year, (*) health insurance, ()
healthcare provider visit in the last
year (+) age, (+) number of partners,
(+) hx of oral PrEP use, (+) newly
diagnosed as living with HIV

Barriers ranked (high to low): lack
of knowledge about PrEP, PrEP
mistrust and concerns, PrEP costs
and insurance issues, privacy
concerns, and lack of perceived need
or urgency for PrEP

Facilitators ranked (high to low):
PrEP affordability, perceived
benefits of PrEP, PrEP knowledge,
PrEP navigation support, and PrEP
providers having a positive
demeanor

Age group differences (<40 vs > 40)
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Marks (2017) 214

Morgan (2023) 178

across subgroups of
LSMM?

To examine PrEP
utilization and factors
associated with use;
assess PrEP
eligibility among
nonusers (using CDC
guidelines) and
access to healthcare;
and explore potential
disparities in
healthcare access
among YMSM

to examine whether
cannabis use
frequency impacts
cessation of PrEP use
among a sample of
young Hispanic and
Black sexual
minority men and
gender diverse
(SMMGD)

Cross-sectional
Quantitative
U.Ss.

08/2014 to
12/2014

Longitudinal
U.S.
03/2020 to
08/2020

Age Range: 18-39
years

Population: SMM  Bivariate
Sample Size: 2347

% Latinx: 35.9

Median age: 23

Population: SMM Multivariabl
and GD e ordinal
Sample Size: 595 logistic

% Latinx: 65 regression
SMM: 94%

GD: 6%

Mean age: 25

Use (lifetime
use)

PrEP
discontinuati
on

Barriers: <40 rated lack of perceived
need or urgency for PrEP
significantly higher than older
LSMM

Facilitators: <40 rated PrEP
affordability and PrEP being
normalized by others significantly
higher compared to older LSMM
Immigration History

recent immigrants rated language
barriers and immigration barriers
higher than U.S. born and
established immigrants

Facilitators: no differences between
groups

(¢) Latinx Ethnicity

(*) Race Ethnicity, (*) age, (*) sexual
identity, (*) gender identity, (*)
insurance, (*) income, (-) number of
sexual partners, (+) frequency of
cannabis use
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Pathela (2020) '7°

Patrick (2017) 203

individuals aged 18—
29.

To examine 7 key
steps comprising our
SHC PrEP cascade
among MSM

PrEP Cascade stages
defined as:

(1) offered
navigation, (2)
accepted navigation,
(3) received
navigation services
on day of navigation
acceptance;(4)
accepted referral to
an external PrEP
provider for PrEP
care, (5) linked to
PrEP facility, and (6)
received PrEP
prescription

To examine changes
in awareness of PrEP,
self-reported use, and
degree of willingness
to use PrEP among
MSM from 2011 to
2014 in Washington,
DC, and Miami-Dade
County

Retrospective
EMR Analysis
New York, NY
10/2017 to
03/2018

Longitudinal
(NHBS)
Washington DC
and Miami, FL
2011 and 2014

Population: SMM
Sample Size: 7225
% Latinx: 31
Ages: 59% <30
years of age

Population: SMM
Sample Size
(DC/Miami):
323/279 (2011);
313/431 (2014)
% Latinx
DC/Miami:

13/70 (2011);14/59
(2017)

Ages: 60% 18-34
y/o

Poisson
regression

Fisher's
exact test
Logistic
regression

PrEP
Cascade
stages

Awareness,
use changes
(DC vs
Miami)

Willingness
(individual)

Offered Navigation: ()
race/ethnicity, () age group, (*)
insurance status, (+) previous PEP®
use, (+) STI diagnosis, (+) partner
living with HIV, (+) clinic site
TLatinx ethnicity

Referral: () race/ethnicity, (*)
insurance status, (¢) STI diagnosis,
(*) partner living with HIV, () clinic
site, (+) age group, (+) previous PEP
use, (+) STI diagnosis, (+) partner
living with HIV

Linkage and Prescription: (¢)
race/ethnicity, () age group, (*)
insurance status, (¢) previous PEP
use, (*) STI diagnosis, (*) partner
living with HIV, (+) clinic site

Willingness (individual predictors):

Washington, DC- 2011: () income,
(+) alcohol use, () non-injection
drug use, (+) Latinx ethnicity, (-)
age group, (+) number of partners

Washinton, DC 2014: (*) Latinx
ethnicity, (¢) newly diagnosed with
HIV, (-) Number of partners

Miami, FL 2011: (¢) age, (*) number
of partners, (*) alcohol use, (+)
Latinx ethnicity, (+) non-injection
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Raymond (2019)
215

Rivera (2022) '8

To examine various
indicators/measures
of PrEP use among
MSM by
race/ethnicity in San
Francisco in 2017.

To explore the
association between
PrEP use and the use
of gender-affirming

Cross-sectional Population: SMM

(NHBS) Sample Size: 399
San Fransico % Latinx: 25
California

2017

Cross-sectional Population: TW
Quantitative Sample Size: 135

(NHBS-Trans) % Latinx: 59
New York, NY

Chi-Square

Poisson
regression

Use (last: 12
months, 6
months, 30
days/daily,
30 days not
daily)

PrEP use
(last 12
months)

drug use, (+) income

Miami, FL 2014: (*) number of
partners, (+) Latinx ethnicity, (+)
newly diagnosed with HIV

PrEP use in last 12 months:

(+) Latinx ethnicity, (*) sexual
orientation. (¢) education, (*) income
(+) Age group, (+) PCP visit last 12
months, (+) STI last 12 months, (+)
partner living with HIV, (+) CAS

PrEP use in last 6 months:

(+) Latinx ethnicity, (*) sexual
orientation. (¢) education, () income
(+) Age group

PrEP use in last 30 days, daily:

(*) Latinx ethnicity, (*) sexual
orientation. (*) education, (*) income
(+) Age group

PrEP use in last 30 days,
intermittent use:

(*) Latinx ethnicity, (*) sexual
orientation. (¢) education, (*) income
(+) Age group

*Latinx SMM has the highest
decrease between 6 month and 30-
day use (19%) and had the highest
proportion of intermittent PrEP use
(20%) compared to other racial
ethnic group

(*) comfortable speaking with
provider about gender-related issues,
(*) condomless anal or vaginal sex,
(*) experiencing TG related
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Rivera (2020) 13!

health services and
different types of
gender affirmation
among TW in NYC.

To examine the
association between
traditional machismo
and caballeros and
the four steps of the
PrEP cascade.

07/2019 to
12/2019

Cross-sectional
Quantitative
San Diego, CA
04/2017 to
06/2017

Ages: 57% >29
years

Population: SMM
Sample Size: 151
% Latinx: 100
Mean age: 24.18

Logistic
regression

Awareness
Willingness
Use
Adherence

discrimination, (*) established
provider for TG-related care, (*)
same provider for both transgender-
related and primary care, (+) Latinx
ethnicity, (+) took hormones for
gender transition or affirmation,

T exchanging sex for money or
drugs, injection drug use, non-
injection drug use, having a main
sex partner, health insurance, usual
source of care, unhoused, nativity,
education level, age, social support,
previous surgery for gender
transition or affirmation, gender
identity acceptance.

Awareness: (*) age, (¢) relationships
status, (¢) no. of CAS partners, (*)
nativity, (+) sexual orientation, (-)
machismo, (+) caballerismo

Willingness: (¢) age, ()
relationships status, (¢) nativity, (*)
sexual orientation, (¢) machismo, (+)
# of CAS partners, (+) caballerismo

Use: (*) age, (*) relationships status,
(*) no. of CAS partners, (+) sexual
orientation, (+) machismo, (+)
caballerismo

Adherence: () age, (*) relationships
status, (¢) no. of CAS partners, (*)
sexual orientation, (¢) machismo, (*)
caballerismo

*nativity not included as a covariate
in use and adherence logistic
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Robles (2022) 219

Robles (2023) 206

To examine the
intersection of Latinx
group and gay
community
connectedness and its
association to PrEP
uptake.

To provide translate
and psychometrically
test the PrEP stigma
scale; and examine
the PSS association
with key steps in the
PrEP uptake cascade
stratified by language
to test if there were
differential effects of
PrEP stigma on
PrEP-related cascade
outcomes

Cross-sectional
U.S.

Cross-sectional
Quantitative
U.Ss.

2017 to 2018

Population: SMM multivariabl
Sample Size: 307 e logistic

% Latinx: 100 regression
Ages: 49.5% > 31

years

Population: SMM,  Multivariabl
Sample Size: 410 e Logistic
% Latinx: 100 Regression

Mean age: English
Speakers 29.2;
Spanish speakers
33.6

% Nativity: 54%
U.S.-born

Use (current
use)

Perceived
candidacy

Willingness

PrEP use
Intentions

Discussed
PrEP w/
provider

regression models due to all PrEP
users being from the U.S.

(*) Age, (*) Sexual orientation, (*)
relationship length, (¢) U.S born, (*)
language preference, (*) income, (*)
health insurance, (¢) casual partner
CAS, (*) main partner CAS, (°)
LGM?, (+) Partner PrEP approval,
(+) GCC®

Interaction: (+) LGM x GCC, GCC
was associated with PrEP use at
high levels of LGM and LGM was
associated with PrEP use at high
levels of GCC

Perceived PrEP candidacy:

English respondents: () age, (-)
sexual orientation (queer identity vs
gay identity), (*) income, (*) health
insurance, (-) PrEP stigma; Spanish
respondents: (*) age, (*) sexual
orientation, (¢) income, (*) health
insurance, (*) PrEP stigma

Willingness:

English respondents: (¢) age, (*)
sexual orientation, (*) income, (-)
health insurance, (-) PrEP stigma;
Spanish respondents: (*) age, (+)
sexual orientation (bisexual and
queer vs gay), (*) income, (¢) health
insurance, (*) PrEP stigma

Intent to use:

English respondents: (¢) age, (*)
sexual orientation, (*) income, ()
health insurance, (-) PrEP stigma;
Spanish respondents: (*) age, (-)
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Schoenberg (2023)
184

Sharma (2021) 216

Snowden (2017)
217

To assess the
willingness of LAI
PrEP among sexual
and gender minority
(SGM) people in
urban and non-urban
areas in the South

To quantify
awareness and
utilization of 10
complementary HIV
prevention tools
among MSM, and to
identify potential
variations in
awareness and
utilization

To describe PrEP
uptake in a
community-based
sample of MSM in
San Francisco

Cross-sectional
Southern U.S.
2022

Cross-sectional
Quantitative
U.S.

06/2018 to
08/2018

Cross-sectional
Quantitative
(NHBS)

San Franscisco,
CA

2014

Population: SMM
and GD

% SMM: 84

% GD: 16
Sample size: 575
% Latinx: 18.3
Age range: 15-34

Population: SMM,
Sample Size: 1224
% Latinx: 10.29
Ages: 49% 18-39
years of age

Population: SMM,
Sample Size: 301
% Latinx: 25
Ages: 40% 25-34
years of age

Binomial
logistic
regression

Willingness

Descriptive Use
statistics

Fisher exact  Eligibility
test Use
Multivariate

models

sexual orientation (bisexual vs gay),
(*) income, (*) health insurance, ()
PrEP stigma

Spoke to their provider about PrEP:
English respondents: (¢) age, (*)
sexual orientation, (*) income, (+)
health insurance, (¢) PrEP stigma;
Spanish respondents: () age, sexual
orientation, (¢) income, (*) health
insurance, (*) PrEP stigma

(*) gender identity, (*) age, (*)
education, (*) income () PrEP
stigma, (*) rurality of residence, (+)
Latinx ethnicity, (+) CAS, (+) oral
PrEP use (current and past vs none)

Among PrEP users 8% were Latinx,
11% were non-white, 81% were
white

* only PrEP use rate, no
relationships

PrEP eligibility: (¢) racial/ethnic
differences

Multivariate model

PrEP use among PrEP eligible
SMM: (*) education, (*) income, (*)
health insurance, (-) Latinx
ethnicity, (-) age
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Spieldenner (2022)

194

Sullivan (2020) 204

Watson (2022) 173

To examine attitudes
and experiences with
PrEP amongst gay
and bisexual men and
transgender women
in suburban Long
Island.

To describe key
indicators of the
PrEP continuum
among MSM using
data from the
American Men’s
Internet Survey
(AMIS); and to
describe the extent to
which the indicators
and their change over
time were different in
specific groups of
SMM

To examine the
associations among
PrEP-related
internalized stigma,
PrEP logistical
barriers, and current
PrEP use in a cohort
of Black and
Hispanic/Latinx
sexual and gender
minorities.

Cross-sectional
Long Island, NY
2017

Longitudinal
U.S.

12/2011 to
11/2017

Longitudinal,
U.S.

03/2020 to
08/2020
*Baseline data
were used

Population: SMM  Poisson Use

and TW regression

Sample Size: 183

% Latinx: 58

Mean age: 28.2

range 18-68

Population: SMM  Generalized =~ Awareness
Sample Size: 3,072  Estimating Willingness
(2011) - 9,006 Equations Use

(2017)

% Latinx: 9 (2011)

—15(2017)

Population: SMM Logistic Use (current

and gender diverse
Sample Size: 827
% SMM: 94

%: GD: 6

% Latinx: 63
Racial identity:
35% BIPOC

28% non-BIPOC
Mean age: 25.1

regression use)

(+) Latinx ethnicity, (-) income

* manuscript did not include details
about non-significant predictors in
the multivariate model

Awareness 2011-2017:

(*) region, (+) NHBS city resident, (-
) Latinx SMM, (%) age group, (-)
population density, (£) insurance
type

Willingness 2011-2017:

(¢) Latinx SMM, (*) region, (*)
NHBS city resident, () age group,
(+) population density, (£) insurance

type

PrEP use 2011-2017 (among PrEP
eligible SMM):

(¢) Latinx SMM, (*) region, (*)
NHBS city resident, (-) age group,
(+) population density, (+) insurance

(*) age, (*) income, (*) gender
identity, (*) sexual orientation, (-)
employment (unemployed vs
employed full time), (-) internalized
PrEP stigma, (-) logistical barriers,

Interaction: (-) internalized PrEP
stigma x logistical barriers,
association between internalized
stigma and PrEP use only significant
a lower levels of logistical barriers
to PrEP use.
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Watson (2022) 176

Whitfield (2019)
218

This study aimed to
assess the relations
between sexual
identity and
anticipated PrEP
stigma, patterns of
PrEP use; and test
potential differences
in PrEP use patterns
among bisexual and
gay identifying Black
and Hispanic/ Latino
sexual and gender
minorities.

To compare YSMM
(13 to 24) and adult
SMM (>25) for
group and behavioral
associations with,

Cross-sectional
U.S.

03/2020 to
08/2020

Cross-sectional
U.S.

11/2017 to
09/2018

Population: SMM
and gender diverse
Sample Size: 992
% SMM: 94

% GD: 6

% Latinx: 60
Racial identity:
34% identified
white-Latinx
Mean age: 25.1

Population: SMM
Sample Size:
96243

% Latinx: 24.7
Mean age: 33.3

Logistic
regression

Multinomial
logistic
regression

Use
Discontinuat
ion

Uptake

Use

frace/ethnicity

Use (consistent use across all survey
waves)-

(*) Age, (*) ethnicity, (+) race (other
vs White-Latinx™"), (-) sexual
orientation (bisexual vs), (¢) CAS,
(*) employment, (-) relationship
status, (*) drug use, () PrEP access
impacted due to COVID-19
Discontinuation (reporting no PrEP
use after reporting use in a previous
survey wave)-

(*) Age, (*) ethnicity, () race, (*)
employment, (¢) drug use, (*) PrEP
access impacted due to COVID-19,
(-) sexual orientation, (+) CAS

*Latinx ethnicity predicted a 5.5
higher odds of PrEP discontinuation
even though P-value was non-
significant.

Uptake (reporting use after reporting
non-use at a prior survey wave)-

(*) Age, (*) ethnicity, (+) race (other
vs White-Latinx), (+) sexual
orientation, (*) CAS, (*)
employment, (¢) drug use, (*) PrEP
access impacted due to COVID-19

*Race/ethnicity analyzed separately
in all models

PrEP Naive (no PrEP use hx) vs
Former PrEP users:

Ages 13-24- () Latinx ethnicity, ()
race, () CAS with HIV status
unknown partners, (¢) >5 drinks, (+)
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never, current, and
former PrEP use.

age, () sexual orientation, (+)
relationship status (single), (-)
geographic region , () health
insurance, (+) STL, (+) drug use

Ages >25- (¢) relationship status, (*)
>5 drinks (past 3 months), (-) Latinx
ethnicity, (+) race, (+) age, (£)
sexual orientation, (-) geographic
region, (+) health insurance type, (+)
CAS with HIV status unknown
partners, (+) STI, drug use

PrEP Naive (no PrEP use hx) vs
current PrEP users:

Aged 13-24- (+) Latinx ethnicity, (*)
relationship status, (¢) CAS with
HIV status unknown partners, (*) >5
drinks, (-) race, (+) age, (-) sexual
orientation, (-) geographic region,
() health insurance, (+) STL, (+)
drug use

Aged >25- () age, (-) Latinx
ethnicity, (-) race, () sexual
orientation, (+) relationship status
(single), (-) geographic region, (£)
health insurance, (+) CAS with HIV
status unknown partners, (+) STIL,
(+) drug use, (+) >5 drinks

Former PrEP users vs current PrEP
users:

Aged 13-24- (+) Latinx ethnicity, (*)
race, () sexual orientation, (*)
geographic region, (*) CAS with
HIV status unknown partners, (*)
drug use, (*) >5 drinks, (+) age, (+)
relationship status (single), (+)
health insurance, (+) STI
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Aged >25- (+) Latinx ethnicity, (-)
race, (+) age, (-) sexual orientation,
(+) relationship status (single), (£)
geographic region, (-) health
insurance, (+) CAS with HIV status
unknown partners, (+) STI, (+) drug
use, (+) >5 drinks

*race/ethnicity analyzed separately;
ethnicity Latinx was the reference
group vs Non Latinx

Xavier Hall (2022)  To examine racial Retrospective Population: Cis- Multivariabl ~ PrEP PrEP eligibility: (¢) primary
180 and sexual identity EMR Analysis gender Men e logistic eligibility location, (-) race (Latino only vs
differences in PrEP Chicago, IL Sample size: 8271 regression Initial white Latino ™), (-) sexual identity,
eligibility and use 2018-2019 % SMM: 69.3 Prescription  (-) age, (-) Spanish language, (+)
among Latino men % Latinx: 100 2nd year of initial appointment, (+)
using electronic Racial identity: prescription  income
medical records from Latino-only
a Chicago area (47.8%), White Initial Prescription: () age, (*)
healthcare network. (42.7%), Black Spanish language, (-) race Latino
(3.7%), Asian or only vs white Latino'™’, (-) sexual
Pacific Islander identity, (+) year of initial
(2.3%), Multiracial appointment, (+) clinic location, (+)
(1.8%), and Native income
American/Indigeno
us (1.6%) 2nd prescription: (*) race, (*) sexual
Mean age: 35 identity, (*) Spanish language, (*)

year of initial appointment, (*)
primary location, (*) income, (+) age

2 denotes target population, sample size, % Latinx, % nativity/ethnic origin, Age (mean/median, range) when reported; ® denotes abbreviations: SMM= sexual
minority men; TW= transgender women; GD= gender diverse; TG= Transgender; PCP= Primary care provider; URAI= unprotected receptive anal intercourse;
hx= history; STI= sexually transmitted infection; CAS= condomless anal sex; IDU= intravenous drug user; PEP= post-exposure prophylaxis; LGM= Latino
group membership; GCC= gay community connectedness; NHBS= national HIV behavioral surveillance; (*) No association; (+) Positive association on
outcome; (-) Negative association on outcome; (£) both positive and negative associations reported; fpredictors found to be NS in bivariate analysis and were
therefore not included in the full model; Racial/ethnic reference group=non-Latinx White unless otherwise indicated denoted by ™.




Appendix C: Results from Qualitative Studies of The PrEP Continuum of Care
in Latinx SMM and TW

First author Design/Location/ Sample Data
Study Purpose Data collection o . Outcome Study Identified Theme

(year) date(s) Characteristics analysis

Andrade To assess the conditions Qualitative Population: Thematic Willingness (1) Information and side effects-

(2023) 22 shaping PrEP adoption (Individual YSMM Use concerns regarding side effects of
and non-adoption, we interviews) Sample size: 19 PrEP by both users and non-users
conducted a qualitative Bronx, NY % Latinx: 84 (2) PrEP and efficacy- non-users
study with young Black 08/15 to 04/16 Mean age: 27 reported wanting to understand the
and Latinx SMM in (range 22-32) “science of prep”

Bronx, New York. (3) Information seeking, enhanced
sexuality, and risk awareness were
enabling factors for PrEP uptake

O (4) Sexuality and HIV-Related Stigma
- (5) Providers- both groups reported
negative interactions with healthcare
providers regarding PrEP
(6) Mistrust of the healthcare system
(7) Access issues related to insurance
and coverage
Barreras To understand Qualitative Population: Thematic Awareness (1) Substantial PrEP knowledge gaps
(2019) 18 participants knowledge (Focus groups) SMM and TW?® Willingness regarding PrEP remain

gaps and concerns Los Angeles, CA % SMM: 57 (2) PrEP aware participants served as its

regarding PrEP and 02/17 to 03/17 % TW: 43 champions

identify ways to better
integrate culturally
sensitive language and
content regarding PrEP

Sample size: 91
% Latinx: 100

3)

Need for culturally sensitive
messaging around PrEP

TW only:

(M

2
3)

reported reduced economic
opportunities and more limited
access to healthcare.

Uninsured but not homeless but also
not PrEP services.

Concerns FHT/PrEP interactions
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Brooks
(2019) 18

Brooks
(2019) 210

Brooks
(2019) 211

To explore experiences
of anticipated, enacted,
and internalized PrEP
stigma among Black and
Latinx TW PrEP users
within the context of
their unique social and
contextual factors.

To examine anticipated,
enacted, and internalized
PrEP stigma and how
they are experienced by
Latino SMM within their
social and cultural
context.

To explore the postive
and negative perceptions
of PrEP and PrEP users
from the experiences of
Latinx SMM.

Qualitative
(individual
interviews)

Los Angeles, CA
10/17 to 11/18

Qualitative
(individual
interviews)

Los Angeles, CA
01/17 to 10/17

Qualitative
(individual
interviews)

Los Angeles, CA
01/17 to 10/17

Population: TW
Sample size: 19
% Latinx: 47%
Mean age: 31
(range: 21-50)

Population:
SMM Sample
size: 29

% Latinx: 100
Mean age: 30
(range: 21-49)

Population:
SMM

Sample size: 29
% Latinx: 100%
Mean age: 30
(range: 21-49)

Thematic

Thematic

Thematic

Use

Use

Willingness
Use

(1)
2

3)

4
©)

(M

@)
3)
“4)
©)

(6)

(M
@
€)

“4)
©)

Perceptions PrEP users are positive
Perceptions that PrEP users engage
in greater sexual risk behaviors
Negative labels attached to PrEP
users- labeled as a "Whore" or "slut"
by friends or ex-partners

Social support after PrEP disclosure
Dissemination of PrEP information -
used PrEP disclosure as an
opportunity to disseminate
information about PrEP to Peers.

Perception that PrEP users engage in
risky sexual behaviors, with a sub-
theme of negative labels assigned to
PrEP users

PrEP-induced conflict in
relationships

Perception that PrEP users are HIV
positive

Generational differences in attitudes
toward HIV prevention
Experiences of discomfort,
judgment, or homophobia from
medical providers

Gay stigma related to PrEP
disclosure to family

Feelings of protection and sexual
freedom

Persistent negative and stigmatizing
labels associated with PrEP use
Assumptions about sexual behaviors
and perceptions of sexual risk taking
and irresponsibility

Attitudes related to PrEP use in
relationships

PrEP conspiracy and skepticism
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Brooks
(2022) 20°

Cantos
(2022) 212

Chamberlin
(2023) 223

To investigate the
positive experiences of
using PrEP in the study
population.

To conduct a needs
assessment to explore
PrEP uptake facilitators
and barriers, solicited
feedback on mobile app.

A qualitative analysis of
a mobile PrEP program
in Suffolk County,
Massachusetts to identify
strategies for
improvement and
provide insights into
ways mobile clinics can
help meet EHE goals.

Qualitative
(individual
interviews)

Los Angeles, CA
01/17 to 10/17

Qualitative
(individual
interviews)
Atlanta, GA
12/19 to 03/20

Qualitative
(Individual
interviews &
Focus groups)
Boston, MA
01/19 to 02/20

Population:
SMM

Sample size: 29
% Latinx: 100%
Mean age: 30
(range: 21-49)

Population:
SMM

Sample size: 13
% Latinx: 100
Median age: 30
(range: 22-37)

Population:
SMM

Sample size: 19
% Latinx: 63
Mean age: 28
(range: 21-52)

Thematic

Modified
Grounded
Theory

Thematic
(using
Gelberg-
Andersen
Behavioral
Model for
Vulnerable
Populations)

Use

Willingness

Use

Willingness
Use

(M
2
3)
4)

)

reduced fear, anxiety, and stress
about HIV,

feeling empowered and in control of
their HIV risk

greater awareness of sexual risk
behaviors and sexual health
greater sexual exploration and
pleasure, and comfort having
condomless sex

greater connection to community
and a feeling of contributing to the
elimination of HIV.

PrEP uptake barriers:

(1
@)

3)
“)

low perceived PrEP eligibility
intersectional stigma (HIV, gay, and
PrEP related)

lack of insurance or perceived cost
PrEP misconceptions which are
mostly about side effects

Enabling Factors:

(M

@

3)

Due to its non-traditional location
and hours (10pm-4am), the mobile
unit provides care when and where it
is convenient. Most study
participants noted this convenience
as a key feature that improved
access

The van’s unexpected location and
hours reduce not only logistical
barriers to care, but psychological
ones as well (e.g., fear of disclosing
sexual orientation and sexual
behaviors)

The mobile unit also mitigates
potential competing needs of SMM
by allowing men to care for their
sexual health in a social setting.

Need:
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Gelaude
(2021) 1%

To identify factors
perceived by Black and
Latino SMM as
responsible for why they
are HIV-negative
(resiliency factors). This
included, how SMM
perceive PrEP, and
where it fits into their
own HIV prevention
strategy.

Qualitative
(individual
interviews)
Southern U.S.
07/16 to 09/16

Population:
SMM

Sample size: 99
% Latinx: 51
Ages: >13 years
old

Content
Analysis

Willingness
Use

(M

2

The most consistent barrier was
perceived health. Despite positive
views of PrEP and agreement that
PrEP awareness and access are
critical for SMM, many in our study
population did not feel they needed
PrEP even though they had utilized
other sexual health services, such as
STI testing, on the mobile unit
Other contributing factors to
perceived health and HIV risk
emerged: the behavior, or perceived
behavior, of others in the
community and stigma related to
sexuality and HIV

Health Behaviors

(M

@

(M
@
€)
“)

Gay ‘culture’ was viewed as
promiscuous and some SMM
justified non-use of PrEP because
their sexual activity was not as
extensive as what they perceived for
other SMM (risk perception)

Stigma about HIV impacted health
behaviors and the ability of SMM to
accurately evaluate and perceive
their health needs.

PrEP an insurance policy against
accidental exposure to HIV
expressed concern about medical
mistrust

held negative perceptions of PrEP
users,

Cost/access barriers
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Hess
(2019) 193

Jaramillo
(2021) 201

1) To understand factors
influencing decisions to
not use PrEP among
patients; 2) Identify main
themes in discussion
content surrounding
PrEP-related decision-

making

To understand the

individual, interpersonal,
and social contexts

within which condomless
sex occurs for Latinx and
Black SMM, perceptions

about PrEP, and

preferences for PrEP-

related navigation

services, including those
related to shared or
concordant identities

Qualitative
(individual
interviews)

San Diego, CA
Recruitment dates
not available

Qualitative
(individual
interviews)
Washington State
05/17 to 08/18

Population:
YSMM
Sample size: 15
% Latinx: 64
Age range: 19-
24

Population:
SMM

Sample size: 25
% Latinx: 56
Ages: 52% <30
years of age:

Thematic

Thematic

Awareness
Willingness

Awareness
Willingness
Use

(M

2
3)

Perceived burden, such as cost or
time constraints

Misinformation

low perceived need

Sub-themes

(D
2
3)
“)
(1)
2
(€)

“)

influence of conversations with
social networks and providers
PrEP stigma

Side effects

Preference to remain on condoms

awareness of vulnerability

barriers to PrEP initiation including
perceived side effects, stigma, and
financial concerns

wish to connect with other SMM of
color in a health and prevention
space,

desire for peer matching based on
identity considerations and lived
experience



Lee (2023)  To examine how eHealth  Qualitative Population: Thematic Willingness (1) Fear and lack of information: some
224 tools, specifically social ~ (Focus groups) SMM Use may avoid HIV testing out of fear of

9¢1

media platforms, can Seattle, WA
facilitate HIV prevention

Sample size: 54
% Latinx: 100

a positive result and a lack of
knowledge around HIV treatment

efforts for young Latino Mean age: 27 (2) Immigration: Fear of deportation
immigrant SMM with Country of and immigration status were barriers
attention to their origin (%): to HIV-related care; Lack of
particular barriers to Mexico: 57.4 eligibility for HIV services due to

care.

Honduras: 9.3
El Salvador: 9.3
Colombia: 5.6
Other: 18.5

3)

“)

®)

(6)

immigration status

Stigma/culture: Although families
played an important role in
participant’s lives, many noted that
they were unable to share concerns
about HIV or discuss issues
surrounding HIV prevention due to
stigma in their families and
communities.

Health care system: Participants
highlighted that the overall U.S.
health care system and culture
perpetuate challenges for young
Latino immigrant SMM to access
health services due to cost,
inaccessibility, lack of culturally and
linguistically responsive healthcare
providers

Social media: Participants described
social media platforms such as
Instagram and Facebook as
acceptable platforms for delivering
PrEP related information.
Recommendations for social media
design: make education universal
not just for SMM; postive imagery
and focus (e.g., promote joy instead
of fear), available in Spanish,
represent diversity of Latinx’s (e.g.,
skin color, body shapes), appeal to
different communities (e.g.,
immigrant, undocumented)



LS

Martinez
(2016) 3%

Nieto et al.

(2020) 13

Nieto
(2020) '¢7

To identify, assess, and
explore how new
biomedical approaches
could be incorporated
into an HIV/STI
behavioral intervention
for Latino couples.

To explore the reasons
for PrEP discontinuation
in a sub-sample of Black
and Latinx SMM and
TW.

The purpose of this study
was to identify the
requisite information,
motivating factors, and
behavioral skills that
Black and Latina TW
PrEP users believe are
necessary to facilitate
PrEP adoption and
continuation.

Qualitative
(Focus groups)
New York, NY
recruitment dates
n.a.

Qualitative
(individual
interviews)

Los Angeles, CA
01/18 to 11/18

Qualitative
(individual
interviews)

Los Angeles, CA
10/17 to 11/18

Population:
SMM and TW
dyads

Sample size: 40
% Latinx: 100
Mean age:
Cohort 1-35.6;
Cohort 2- 39

Population:
SMM and TW
% SMM: 82

% TW: 18
Sample size: 22
% Latinx: 50
Mean age: 32

Population: TW
Sample size:18
% Latinx: 50
Mean age: 32
(range: 21-50)

Content
Analysis

Thematic

Thematic

Willingness
Use

Discontinu
ation

Use
Adherence

(1)
2

3)

“)

®)
(6)

(1)
2
3)
“4)

positive beliefs about PrEP

need for culturally and socially
grounded interventions.

need to promote greater tolerance
and education regarding gender
issues (healthcare and Latinx
agencies)

couple-based behavioral
interventions as key to addressing
and overcoming couple-based issues
and challenges,

access challenges for Spanish-
speaking and undocumented citizens
HIV interventions should include
support to discuss sexuality with
family

lower perceived HIV
structural or logistical barriers
medication side effects
challenges with medication
adherence

TW only:

(M

Concerns FHT/PrEP interactions

Barriers:

(M
@
€)
“)

Language and cultural barriers to
medical engagement

community need for accurate PrEP
information

need to increase PrEP information
dissemination

need for self-efficacy skills building

Facilitators:

)
(©6)

Peer education/personal testimonial
Relationship and sexual health
benefits



TW only:

(1) Lack of transgender competent
medical care

(2) Prioritizing FHT vs. PrEP (side
effect concerns)

(3) mitigate the potential for client

8G1

violence
Schnarrs The purpose of this study ~ Open-ended Population: Content Willingness (1) Who would approve or
(2018) 207 was to: 1) identify survey questions ~ SMM Analysis Use disapprove of PrEP use:
injunctive and Austin and San Sample size:104 (2) White participants identified a
descriptive norms about Antonio, TX % Latinx: 41 greater number of interpersonal
PrEP users; 2) Identify Dates not Mean age: 34 relationships related to positive
differences in injunctive ~ provided injunctive and descriptive
and descriptive norms norms compared to Latinx and
between Latino, African Black participants
American and white (3) Interpersonal relationships
SMM. parents, co-workers, peers,
partners, healthcare providers
were listed
(4) No Latinx respondents
indicated that their family
would approve and 24%
indicated their family would
disapprove
(5) Latinx and Black men more
frequently reported negative
descriptive norms associated
with religious/conservatives
compared to white respondents.
(6) Latino participants only
indicated that gay men would
approve
Tao (2023)  To understand the Qualitative Population: Thematic Willingness (1) Participants described diverse social
223 perspectives of Black (individual) SMM Use networks of family and friends and
and Latinx SMM on a Rhode, Island Sample size: 15 identified less than 10 people who
peer delivered 08/2018 to % Latinx: were considered the most important
intervention (PDI) 10/2018 Median age: 25 in their lives.

approach and determine



6651

elements of a PDI
approach for promoting
PrEP uptake in these
populations most
affected by HIV.

Tran To explore willingness to
(2022) 183 initiate LAI-PrEP among
SMM

Qualitative
(Focus groups)
Philadelphia, PA
01/21 to 06/21

Population:
SMM

Sample size: 30
% Latinx: 33%
Age range: 18-
64

Content
Analysis

Willingness

2

€)

4)

An ideal peer educator as an
individual who is easy to talk to,
familiar to them, knowledgeable and
enthusiastic about PrEP,
compassionate, and confident in
themselves.

Culture: Latino culture influenced
their willingness to discuss sexuality
and HIV, particularly with family.
Due to the importance of religion
and conservative viewpoints on
sexuality, they chose not to discuss
sex or sexual health with their
families. Machismo also played a
role in limiting discussion around
sexuality and HIV.

Peer educators should have the same
sexual identities and race/ethnicity
due to the shared culture and
experience.

Barriers to LAIP-PrEP included:

()

@)
3)
“)

Concerns about efficacy, safety, and
side effects

discomfort with needles/injections
cost

the burden of frequent clinic visits.

Facilitators of LAI-PrEP included:

(1)
@

(€)

convenience of use
provider-facilitated PrEP
discussions

expansion of PrEP options.

2 denotes target population, sample size, % Latinx, % nativity/ethnic origin, Age (mean/median, range) when reported; ° denotes abbreviations: SMM= sexual
minority men; TW= transgender women; LAI= long-acting injectable.




Appendix D: Characteristics of excluded studies

Study Reason for Exclusion Study Reason for Exclusion
Aguilera-Mijares,  Wrong setting, study Misra, 2017 Findings were not detailed
2022 conducted in Mexico by Race/Ethnicity
Amico, 2019 Wrong study design Misra, 2019 Wrong population
Andriano, 2022 Wrong study design, RCT Mizuno, 2022 Findings were not detailed
for SMM or TW
Beer, 2020 Wrong population Montgomery, Wrong outcome(s)
2021
Bonett, 2020 Wrong outcome(s) Morgan, 2022 Wrong outcome(s)
Bonett, 2021 Wrong study design, RCT Mustanski, 2018 Wrong outcome(s)
Boyd, 2022 Findings were not detailed Mustanski, 2019 Findings were not detailed
by Race/Ethnicity by Race/Ethnicity
Braksmajer, 2018  Findings were not detailed Ogunbajo, 2021 Wrong study design, RCT
by Race/Ethnicity
Bruxvoort, 2021 Findings were not detailed Okafor, 2017 Findings were not detailed
for SMM or TW by Race/Ethnicity
Caba, 2022 Findings were not detailed Olansky, 2019 Findings were not detailed
by Race/Ethnicity by Race/Ethnicity
Campbell, 2022 Findings were not detailed Page, 2017 Wrong study design
for SMM or TW
Chan, 2016 Findings were not detailed Patrick, 2017 Data collected Prior to July
by Race/Ethnicity 2012
Clement, 2019 Findings were not detailed Phillips, 2023 Findings were not detailed
for SMM or TW by Race/Ethnicity
Clement, 2021 Findings were not detailed Pitasi, 2021 Wrong study design
by Race/Ethnicity
Crosby, 2020 Findings were not detailed Platt, 2023 Findings were not detailed
by Race/Ethnicity by Race/Ethnicity
Denson, 2022 Findings were not detailed Poteat, 2019 Findings were not detailed
by Race/Ethnicity by Race/Ethnicity
Dolezal, 2015 Data collected Prior to July Raifman, 2019 Wrong study design
2012
Dombrowski, Findings were not detailed Rao, 2021 Wrong publication type,
2018 by Race/Ethnicity MMWR report
Elion, 2019 Wrong outcome(s) Rao, 2022 Findings were not detailed
for SMM or TW
Ellison, 2019 Findings were not detailed Schumacher, 2021  Wrong study design,
by Race/Ethnicity intervention
Finlayson, 2019 Wrong publication type, Sharma, 2021 Wrong outcome(s)
MMWR report
Franks, 2018 Wrong study design, RCT Shorrock, 2022 Findings were not detailed

Gailloud, 2021

Findings were not detailed
by Race/Ethnicity, no
ethnicity for quotes

Shover, 2018
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by Race/Ethnicity
Findings were not detailed
for SMM or TW



Gersh, 2014

Gibson, 2022
Goodman, 2022

Grov, 2022
Harkness, 2022

Hojilla, 2021
John, 2022

Johnson, 2023
Kanamori, 2022

Kanamori, 2022
Kanny, 2019
Kubicek, 2015

Kuhns, 2017

Lelutiu-
Weinberger, 2016
MacCarthy, 2020

Mannheimer,
2019
Mansergh, 2015

Mansergh, 2019

Wrong study design, RCT

Wrongs study design, RCT

Findings were not detailed
for SMM or TW
Wrong outcome(s)

Wrong study design, focused
on development of
intervention

Findings were not detailed
for SMM or TW

Findings were not detailed
for SMM or TW

Wrong outcome(s)

Wrong outcome(s)

Wrong outcome(s)
Wrong outcome(s)

Findings were not detailed
by Race/Ethnicity
Findings were not detailed
by Race/Ethnicity
Findings were not detailed
by Race/Ethnicity
Wrong study design, RCT

Wrong study design, RCT

Wrong study design, Letter
to the Editor
Wrong study design, RCT

Shover 2018

Shrader, 2021
Shrader, 2021

Shrader, 2022
Siegler, 2020

Smith, 2018
Sun, 2019

Taggart, 2020
Trujillo, 2019

Truong, 2021
Walsh, 2022
Watson, 2022

Wee, 2019

Weinstein, 2022

Weiss, 2020
Wilson, 2020

Wilson, 2020

Zapata, 2022

Wrong publication type,
Dissertation/Thesis
Wrong outcome(s)

Wrong outcome(s)

Wrong outcome(s)

Findings were not detailed
for SMM or TW

Wrong outcome(s)

Findings were not detailed
by Race/Ethnicity
Wrong population

Wrong publication type,
MMWR report
Wrong outcome(s)

Wrong outcome(s)

Findings were not detailed
by Race/Ethnicity

Wrong publication type,
conference presentation
Wrong study design

Wrong outcome(s)

Findings were not detailed
by Race/Ethnicity
Findings were not detailed
by Race/Ethnicity

Wrong publication type,
conference presentation

Mansergh, 2021 Wrong study design, RCT Zhang, 2019 Findings were not detailed
by Race/Ethnicity
Marcus, 2019 Findings were not detailed Zucker, 2019 Findings were not detailed
by Race/Ethnicity for SMM or TW
Mimiaga, 2016 Findings were not detailed
by Race/Ethnicity
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Appendix E: Risk of bias Assessment of Quantitative
Studies

Risk of bias

|
ofofol 1! 1o

Y YYor Yolor Yot Y Y'¥o

Study

[_
|

000000000000000
000000000000 0000CO0000®

D1: Is the sampling strategy relevant to address the research question? Judgement
D2: Is the sample representative of the target population? . High

D3: Are the measurements appropriate?
D4: Is the risk of nonresponse bias low?
D5: Is the statistical analysis appropriate to answer the research question? . Low

- Some Concerns
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Study

Risk of bias

0000000000000 OPOOO®
0000000000000 0000OGO
0000000000000 OC000O
0000 0020000200 0000

D1: Is the sampling strategy relevant to address the research question?
D2: Is the sample representative of the target population?

D3: Are the measurements appropriate?

D4: Is the risk of nonresponse bias low?

D5: Is the statistical analysis appropriate to answer the research question?
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Appendix F: Risk of Bias Assessment of Qualitative
Studies

Risk of bias

!
\
\
|
\
!
\
|

Study

.4’

...%0.0......%.

0000000000000 0O6O
b...'@@.........

®
®
IO

D1: Is the qualitative approach appropriate to answer the research question? Judgement
D2: Are the qualitative data collection methods adequate to address the research ”
; - Some Concerns
question?
D3: Are the findings adequately derived from the data? . Low

D4: Ts the interpretation of results sufficiently substantiated by data?
DS5: Is there coherence between qualitative data sources, collection, analysis and
interpretation?
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