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ABSTRACT
William Meihack Miller: Contextual factors that contribute to increased risk of HIV among transgender
and MSM sex workers and recommendations for service delivery
(Under the direction of William C. Miller)

Globally, male-to-female transgender women and men who have sex with men (MSM) are at
increased risk of HIV infection compared to the general population. Despite effective interventions to
prevent HIV infection, the incidence among these populations continues to rise. The purpose of this
dissertation was to 1) describe the MSM and transgender women missed through venue-based sampling
and illustrate how data on venues frequented by MSM and transgender women can be used to prioritize

delivery of HIV prevention services; 2) identify contextual factors that contribute to HIV risk among

transgender sex workers in Guatemala City.

We recruited 1077 unique MSM and transgender women into two cross-sectional behavioral
surveys using respondent-driven sampling (RDS) and time-location sampling (TLS) in Guatemala City. To
compare the populations reached through RDS vs. venues, the outcomes included the number of
partners, sex work, concurrent partners and sex with women. Additionally, access to HIV testing, free
condoms, lubricant and IEC activities was analyzed. Contextual outcomes included discrimination,
physical abuse, forced sex, rejection by family, drug and alcohol use and were measured through the

behavioral questionnaire. Gender identity and sex work were combined to form the exposure.

RDS participants who did not frequent venues were older, had lower level of education, were
more likely to identify as bisexual or heterosexual, have concurrent partners and sex with women

compared to participants from venues.



The overwhelming majority of transgender women had received money for sex in the past year.
Transgender sex workers were three times as likely to be discriminated against, seven times as likely to
be physically abused and eight times as likely to be forced to have sex compared to MSM who did not
sell sex. Binge drinking and illicit drug use were more common among transgender sex workers than

among non-sex workers.

Transgender women in Guatemala and many other countries are affected by adverse life events
that act as underlying determinants of HIV infection. Venues where transgender women and MSM can
be reached are low-hanging fruit for HIV prevention programs and services should be offered following

global guidance for key populations at increased risk.
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CHAPTER ONE: SPECIFIC AIMS

HIV has had a disproportionate impact on men who have sex with men (MSM) and male-to-
female transgender women in most countries. In 38 low- and middle-income countries, MSM were, on
average, 19 times as likely to be infected with HIV than the general population.! Transgender women
are 50 times as likely to be HIV positive compared to the general population.? In urban areas of
developing countries, MSM and particularly transgender women engage in sex work to support
themselves in the face of limited opportunities and employment discrimination, further increasing their
exposure to HIV.37 Sex workers and transgender women fear or have experienced discrimination when
accessing sexual health services,®1> though increased perception of risk also promotes utilization of
preventive services.® To reach MSM and transgender women, social venues and sites where sex
workers meet clients, or “hot spots” have long been targeted by program managers and outreach

workers.'’

In light of high HIV prevalence among transgender women, researchers have identified
engagement in sex work, higher number of lifetime partners and unprotected receptive anal intercourse
as possible reasons for increased risk.>'®1% However, the reasons for transgender women’s high risk
behavior are poorly described. In addition, prevention programs could better harness data collected at

social venues and through social networks to develop novel interventions.

To shed light on the HIV epidemic among MSM and transgender women in Guatemala and in
Latin America we will investigate: 1) the differences in the sexual behaviors and access to prevention
services among MSM and transgender women recruited through respondent-driven sampling (RDS) vs.

those recruited at social venues (time-location sampling (TLS)) and among TLS participants by the type



of recruitment venue and 2) demographic factors and adverse life events that act as underlying

determinants of HIV infection among transgender women who receive money for sex.

Aim 1: Compare the sexual behavior and access to prevention services among the MSM and

transgender women reached:

a) through RDS who do not frequent venues vs. those reached through venue-based
sampling;

b) at different types of venues as part of venue-based sampling.

Aim 2: Identify demographic factors and adverse life events that act as underlying determinants of
HIV infection among transgender women who receive money for sex compared to MSM who received

money for sex and those who do not exchange money for sex.



CHAPTER TWO: BACKGROUND

Study Site

Guatemala is situated south of Mexico and north of El Salvador and Honduras. It was the heart
of the Mayan civilization in the first millennium AD before colonization by the Spanish in 1524. During
three centuries of Spanish rule, Guatemala was the capital of the Central American Captaincy General,
an administrative district of New Spain covering Chiapas, Mexico, Guatemala, Honduras, El Salvador,
Nicaragua and Costa Rica.?’ In 1821, the Captaincy General of Guatemala won its independence. The
short-lived United Provinces of Central America was dissolved in 1840 and a series of authoritarian and
democratic regimes followed.?° Between 1944 and 1996 the country suffered under a 30-year civil war.?!
Democratic but weak governments ensued since 1996 as Guatemala has attempted to recover from its

violent, oppressive history.

The estimated population in 2010 for Guatemala was approximately 14 million people, of which
49% were men and 51% women. The average annual population growth was 2% from 1998-2010.
Guatemala has a predominantly young population with 37% under 15 years and a median age of 21
years.?2? Life expectancy was 69 years for men and 73 for women. In 2010, Guatemala was 116%™ in the
human development index, ranking second lowest in Latin America and the Caribbean.?* The per capita
gross domestic product (GDP) was $4,350 and the public expenditure in health was 2.5% of the GDP.%
Nearly one quarter of the population above 15 years of age is illiterate and poverty levels show that 14%
of the population lives on less than $1.25/day, 3" highest percentage in the region. The Gini index of

inequality was 0.539, 4™ highest in the region and 10™" highest in the world.?* Guatemala is one of few



countries in Latin America with a large indigenous population; currently 23 ethnic minorities are

recognized each with its own language.

HIV is a growing health problem in Central America. For 2010, approximately 178,000 people
were infected with HIV in Central America, largely concentrated in Guatemala (58,000; 33%), Honduras
(26,000; 15%) and El Salvador (25,000; 14%).2% As in most countries, many people are still unaware of
their status as a total of only 29,000 cases were reported in Guatemala between 1984 and 2010. Nearly
13,500 people or 56% of those estimated in need antiretroviral therapy have access to treatment.?’ The
male to female ratio has fallen from 5:1 in 1996 to 1.3:1 in 2010.?% The declining male-to-female ratio of
reported cases, together with an increasing number and visibility of women living with HIV infection in
Guatemala, have been characterized as "heterosexualization” of the epidemic. However, in Central
America as in most of Latin America, the epidemic still disproportionately affects traditional high-
prevalence populations such as female sex workers and men who have sex with men.?**3 Based on
antenatal care data, overall HIV prevalence in Guatemala has remained below 1%. HIV surveys among
pregnant women have reported prevalence of 0.8% (n=1,309) in 1998, 0.3% (n=3,656) in 2000, 0.5%

(n=7,008) in 2003, and 0.3% (n=1,190) in 2006.3*

Key populations at increased risk of HIV infection such as men who have sex with men (MSM),
male-to-female transgender women, female sex workers, and people who inject drugs have been the
subject of limited research and surveillance conducted in Guatemala. The multicenter study is the most
cited source of HIV prevalence data among key populations but was completed more than a decade ago
in 2001.% Based on the multicenter study, MSM from Guatemala City had an HIV prevalence was 12%

(n=165). Subsequent sample of MSM vyielded a prevalence of 18% (n=300) in 2006 and 8% in 2012.3°



The next sections will discuss the individual, network and community risk factors for HIV faced

|37

by MSM and transgender women. The categorization is based on the social ecological model*’ and

Baral’s modified social ecological model for MSM. 38

Individual Risk Factors

Sexually transmitted infections (including HIV) remain a major health problem for MSM (gay,
bisexual and heterosexual-identifying men who have sex with men) and male-to-female transgender
women. In addition to a higher prevalence of many common genital STI, rectal and pharyngeal infections
are suspected to go undiagnosed. Most STl place an individual at increased risk for acquisition of HIV.
The identification and treatment of STl in MSM is thus extremely important both for the individual’s
health and the general health of the community. MSM, and particularly HIV-positive MSM, have a higher
incidence of precursor lesions and anal cancer as a result of infection with Human Papilloma Virus.>®
The pooled HIV prevalence among MSM in countries where studies were conducted between 2000 and
2006 was 13%, 19 times the prevalence in the general population.! The pooled HIV prevalence among
transgender women was 19%, 50 times that of the general population in countries where prevalence
studies were conducted between 2001 and 2011.% In China alone, MSM were 99 times as likely as the
general population to be infected with HIV, 30 times as likely to be infected with syphilis, 13 times for
gonorrhea, 10 times for Hepatitis C, 2 times for chlamydia.*® STI prevalence among MSM and
transgender women varies greatly from context to context and is clearly an important cofactor for HIV

infection.*#4

HIV and other STl are transmitted most often among MSM and transgender women through
unprotected sexual intercourse. Unprotected anal intercourse is an efficient way to transmit the virus
due to the thin epithelial membrane in the anal cavity, the lack of mucosal protection and the increased

likelihood of physical damage to mucosal membrane during sex due to friction.** Additionally, as with



sexual intercourse between men and women, MSM and transgender women who have multiple sexual
partners are at increased likelihood of transmitting or acquiring HIV and other STI.54>4 MSM who have
only have male partners and those who engage in receptive anal intercourse are at increased risk
compared to those that have sex with men and women and those that only practice insertive anal

intercourse.*

Further adding to HIV risk among MSM and transgender women, drug use among MSM is higher
than in the general population.*’ In addition to the direct health effects of drug use and alcohol abuse,
including addiction, there is high secondary risk for STl through increased sexual partnerships and
inconsistent condom use as a result of the disinhibition and social contexts.*® Drug use and alcohol
abuse are associated with increased rates of high-risk sexual behavior, as well as sharing of infected

injecting equipment.3>*° Use of illicit drugs as well as prescription erectile dysfunction drugs have been

|16,45,46,50—61 48,49,58,62,63

associated with UA and HIV infection

Assuming a gender identity different from ones sex at birth is associated with multiple individual
risk factors. When transgender women have been compared to MSM in simple bivariate analyses they
had more lifetime partners but used condoms more often than MSM.>*2 In India, transgender women
18,64

were more knowledgeable of HIV and simultaneously at greater risk of HIV infection while in

Pakistan awareness of HIV was lower.%®

In many countries transgender women are more likely to sell sex, have a higher burden of HIV,
and present more risky behavior overall.*®1° Risk factors are frequently interrelated, and among
transgender women engagement in sex work has been seen to be associated with positive HIV status,
use of street drugs (crystal methamphetamine, cocaine, heroin, ecstasy, GHB and ketamine),
homelessness and a low educational level.}64¢57% Some have concluded that substance abuse is way to

k53,69

cope with sex wor while others infer that substance abuse leads to risky situations and sex work



initiation.”* These interrelated risk factors are have been shown to be additive, as a co-occurrence of

factors, for HIV risk among transgender women.”?

Social and Sexual Network Level Factors

Social networks involve family, friends, neighbors and others that shape HIV risk for their
members. Biological (e.g. HIV infection rates) or behavioral (e.g. sexual contact, sharing of injection
equipment) risk factors facilitate HIV transmission within a network.3® Networks characterized by sex
work, drug use, high viral load or STl increase the probability of transmission within networks. Network
size and density are other important network factors. Conversely, social networks can provide social

support and serve as protective factors against HIV infection.

Among MSM and transgender women sex work has been associated with HIV acquisition® and
UAL* In China, MSM and transgender who sold sex were more likely to have higher income, use erectile
dysfunction drugs and be younger, an example of where individual risk factors overlap in a high risk

network to increase chances of HIV infection.®

In some cases transgender women lack a social support network’® while in other cases they
have an alternative support network’*’® In some instances, what would normally be a harmful network
factor, such as engagement in sex work, has been associated with increased perception of social support
among transgender women.® Independent of the risk, sex work serves a solution for transgender
women: proving elusive financial viability and validating much desired female gender®® and as way to

pay for body modifications.®°

Community Level Factors
Communities, as defined by social ties, relationships between organizations or geographic
boundaries, can increase or mitigate HIV risk.”” Community norms can affect acceptability and

prevalence of condom use.”®”° Stigma, discrimination and violence are community factors that have



been associated with increased HIV risk among MSM and transgender women.88* MSM and
transgender women have been found to hide their sexuality from family, friends and colleagues to avoid

stigma or discrimination.672:85-87

Based on interviews with transgender women, motivation for engaging in sex work is financial, a
sign that employment in other less risky fields is unattainable or unprofitable.67188 Transgender
women experience educational and employment discrimination646525466.90-93 ‘family, school and social
rejection,’® as well as violence, forced sex, physical and verbal abuse.>*°®°*% Qne risk factor can lead to

another as random acts of violence from general public were found to be associated with drug use.®®

Due to the multiple sources of negative social reinforcement faced by MSM and transgender
women, high rates of episodic and chronic mental illness are common. These vary from anxieties related
to a daily life lived in secret; long-term depression and anxiety related to social isolation; post-traumatic
stress related to physical or emotional violence, or loss of family; and many other effects on mental
well-being. Psychosocial stressors such as verbal, physical and sexual abuse have been tied to risk taking
behavior®®°® Stigma, discrimination and exclusion or fear thereof can lead to anxiety, depression, mental

health disorders®>>°6:6891,95-102

which have been found to be correlated with UAI.>3°%103 Similarly, sexual
assault and partner violence have been seen to be associated with HIV status.>>>® Childhood sexual
coercion is has been studied more recently and was shown to predict UAI®®194106 power relations
between genders, a societal norm associated with HIV risk among heterosexual couples, also affected

transgender sex workers in Pakistan where they reported less negotiating power for condom use. %710

Stigma and discrimination in the community also affect MSM and transgender women’s access
to sexual health services. When asked about utilization of health services common themes include fear
of disclosing behaviors, fear of denial of services/discrimination, financial barriers, poorly trained

personnel in MSM/transgender sexual health issues, and a lack of MSM/transgender-specific health



facilities.®1*11° On the other hand, engagement in sex work is, in some cases, associated with history of
HIV testing among transgender women.® HIV testing leads with reduced risk behaviors and early entry

to care!!t112

and is currently a major prevention strategy for all populations worldwide. High level of
testing among transgender sex workers may indicate willingness to engage in risk reduction.?® Utilization
varies greatly and in Indonesia HIV testing among transgender women and MSM is rare (3%) and contact
with prevention programs (11% of MSM and 49% of transgender) is moderate.'* While three quarters
of MSM in Guangzhou, China had accessed HIV prevention service in the past 12 months only 14% had

been tested for HIV. AIDS awareness, HIV testing in the past 12 months and coverage of HIV prevention

services were protective in relation to HIV and syphilis infection but not significantly so.*

Stigma and discrimination often drive MSM and transgender women from rural to urban areas,
where same-sex behavior is more acceptable and where social venues popular among MSM exist. Some
social venues, such as saunas or bathhouses cater specifically to MSM looking for on-site sex. Venues
such as bathhouses, parks and sex clubs permit anonymous, clandestine sex.** Many social venues
promote the acceptability of alcohol and drugs, an example of a community factor moderating the
effect on an individual behavior on unprotected sex, number of partners and HIV infection. Venues can
also be tapped as routes for HIV prevention intervention, particularly when data is available on venues

or venue patrons.!’®

HIV risk often varies by the type of venues where people meet sexual partners. Most commonly,
frequenting saunas is associated with HIV>6120 and syphilis infection.!'”!® In China, MSM at saunas
were found to be 15 times as likely to be HIV positive than MSM from bars.!?! In a meta-analysis from
China, MSM who met partners in saunas were at higher risk than those who met them through the
internet (ORpv = 2.3; ORsyphilis = 1.6), bars (ORuv=1.7, ORsyphiis = 1.4) and parks (ORsypniis = 1.6).1%2 Sauna

attendees have more partners and higher frequency of UAI*2 — as a physical space with a sexual



atmosphere and HIV policies and norms related to sex in public areas and substance use. 14124127

Condom availability in saunas was shown to be inversely associated with UAI in Taiwan.'?2 |n addition
to saunas, meeting partners at bars or dance clubs was linked to HIV infection in Seattle (OR = 8.2)* In
China, men recruited at gay entertainment venues more likely to have sold sex, had more partners, sex
with women, unprotected vaginal sex, erectile dysfunction and illicit drug use than men from

community-based organizations.’

Since the invention of the internet, MSM have started using web sites and chat rooms to meet
new partners, and in some settings those who meet partners over internet have more UAI, partners and
are more likely to be infected with HIV than those who meet partners at other gay venues,38139119,130,131

In China, those who go to venues in addition to finding partners online have more partners than those

that only go to venues or only use the internet to meet partners.'*?

HIV risk related to venues is a public health concern as well as an opportunity to provide HIV
preventive services. When social venues frequented by MSM and transgender women have been
explored for HIV prevention activities, gay bars were seen as the easiest to identify compared to other
venues; health education, condoms are rarely provided in parks and smaller venues and in China, and
utilization of HIV-related services was found to be lowest in recreational centers and highest in saunas
and bars.'® Prevention programs around the world should take advantage of social venues to offer HIV
preventive services to MSM and transgender women, and programs could make better use of data on
risk and health service utilization in addition to designing more creative interventions to reach venue

patrons.

Syndemic
Singer and Snipes coined the term syndemic for the health crisis (co-occurrence of substance

use, AIDS, and violence) among poor and underserved inner-city women in the early 1990s.133 As

10



described by Singer, “a syndemic involves a set of enmeshed and mutually enhancing health problems
that working together in a context of deleterious social and physical conditions that increase
vulnerability, significantly affect the overall disease status of a population.”*** Thus, a syndemic is more
than the interaction of diseases; rather, it is the mutually reinforcing interaction of disease and social

conditions.134-136

Psychosocial health problems, polysubstance use, depression, partner violence, and childhood
sexual abuse were significantly and positively associated with high-risk sexual behavior (multiple
partners and UAI) and HIV infection among urban MSM.>>*® Comorbidity research tends to focus on the
sociological issues of boundaries and overlap of diagnoses, whereas syndemic research focuses on
communities experiencing co-occurring epidemics that additively increase negative health

consequences.’

Among transgender women, four health and psychosocial factors including low self-esteem,
polysubstance use, victimization, and intimate partner violence were found to have an additive

relationship with HIV status and UAI.”?

Sampling Methods

The gold standard for acquiring HIV data is probability-based population surveys. However, due
to the small population, residential dispersion and stigma, obtaining representative data on MSM and
other key populations presents a methodological challenge. Researchers have used random-digit dialing
to sample MSM from geographic areas known to have large gay populations.*¥13° However, stigma and
lack of financial independence in countries like Guatemala prevent MSM from concentrating in
particular neighborhoods, mobile phones have replaced land lines making random-digit dialing
impractical and random-digit dialing could always miss men who live outside gay-identified areas.'*°

Since MSM and transgender women are often a relatively small proportion of the total population,
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population-based surveys would need to be very large to include enough subjects for precise estimates.
Moreover, due to the illegal and stigmatized nature of their behaviors, such populations are often
under-recognized and under-reported in household, population-based surveys. On the other hand,
recruiting subjects at locations where they are highly visible in large numbers, such as at service facilities

or social venues, can be efficient but lacks validity in representation.

Several approaches have been proposed to balance the need for recruitment efficiency and
inclusiveness in representation. Snowball sampling increases efficiency, identification, and inclusion of
hidden populations by having members of the target population recruit other members.'*! However,
snowball sampling lacks validity in representation because the composition of the sample is dependent
upon the choice of initial recruits or “seeds” and short recruitment chains, mostly the recruits of
seeds.* Time-location sampling (TLS) seeks to approximate probability sampling by mapping the
universe of venues where the target population can be found in large numbers, randomly selecting the
location, day and time for recruitment and systematically selecting participants from the venue 4143
However, TLS only includes the population that frequents selected venues. A newer method known as
respondent-driven sampling (RDS) lends statistical rigor to conventional snowball sampling through
longer recruitment chains, recruitment limits, and the collection of data used to statistically adjust for
the biases inherent in how people of similar characteristics are networked and likely to recruit each
other.’* RDS has been used for surveillance of key populations in the United States and in more than 83

countries worldwide.'* Although statistical questions about RDS remain,*®1*” there is a growing body of

experience using the method.**2%

The RDS methodology is based on recruitment of long chains whereby the initial recruits refer
other members of the target population to the study. In contrast to conventional snowball sampling,

recruitment is limited to a certain number of people (usually, two or three) in order to limit any
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individual’s influence on sample accrual. Additionally, information on linkages between recruiters and
recruits and the size of participants’ social MSM networks are collected to statistically adjust for
recruitment biases. % Relative social network sizes affect a person’s probability of being recruited
into the study and their ability to recruit others. An underlying assumption of RDS is that long-chain
recruitment represents a first-order Markov process that reaches a dynamic equilibrium, therefore
neutralizing the tendencies of people with similar characteristics to associate with each other
(homophily).2*® Adjusted analyses are thought to reflect the underlying makeup of the target population
when the sample reaches “equilibrium,” that is, when additional waves of recruitment do not
substantially change the composition of the sample with respect to key variables (e.g. socio-economic
status). In practice, equilibrium is usually achieved in four to five waves for most variables.!#
Recruitment chains begin with seeds, people purposefully selected as members of the target population.
Each seed receives 2 uniquely coded coupons to be used to recruit other participants. Eligible people
who present with a coupon give consent, enroll, and in turn are given recruitment coupons until the

sample size is reached.

The following assumptions apply to RDS for adjusted data to represent the target population: 1)
Participants know each other as members of the target population; 2) networks forms one single large
component; 3) the population is large enough for a sampling with replacement model to be appropriate;
4) respondents can accurately report their personal network size; 5) recruitment occurs randomly from
the network. Each of these assumptions can be invalidated if 1) participants recruit strangers possibly
due to lack of instruction or strong interest in secondary incentives; 2) subgroups of the target
population are isolated due to socio-economic or geographic reasons and recruitment does not reach all
subpopulations; 3) the population is too small or the sample size approaches the population size; 4)
network size questions are asked inconsistently, for an inappropriate time frame or in a way that gives

extreme values, small or large; 5) participants recruit based on convenience possibly due to poor
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recruitment training or misaligned incentives. The RDS assumptions must be met for RDS to be a
probability-based method, should explored in the formative work before implementing a study and be
can be tested during recruitment. There is no perfect method for sampling MSM and RDS is one of few

methods that approach representativeness.

A second sampling strategy used to recruit hard-to-reach populations is time-location sampling,
a probability based method for enrolling members of a target population at social venues.2*° |t is a
useful strategy for sampling MSM, because it focuses resources on places and times where MSM are
expected to congregate. TLS and similar strategies such as Priorities for Local AIDS Control Efforts
(PLACE) have also been used to sample female sex workers.'>! However, the method has been used
primarily in gay-identified areas of urban centers, where relatively hospitable field conditions prevail.
Important questions remain about whether time-location sampling is feasible in less gay-identified
areas, whether its samples are representative of the target population, and whether respondents
interviewed in public places give honest and accurate sexual reports. Time-location sampling is
essentially a 3-step procedure in which venues (e.g., bars, parks, clubs, and bathhouses) are the primary
sampling units. Before venues can be sampled, researchers must conduct ethnographic or formative
work to identify all potential venues where MSM socialize. Subsequently for the first stage of sampling,
venues are randomly selected from a universe of vetted venues. Second, a specified day and time period
associated with the venue is randomly selected. Third, selected venues are visited during the specified
period, and those attending the venue are systematically approached and asked to participate. Ideally,
every member of the target population has a known, nonzero probability of being selected; every
person selected agrees to participate; and everyone tells the truth. In HIV prevention research with
MSM, time-location sampling entails approaching men in public settings and asking about sexual

practices, drug use, and other HIV risk factors, often within a few minutes of the initial approach.

Sometimes participants are asked for a blood sample. Such field conditions pose many challenges.
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Potential respondents typically are engaged in other activities, venues may offer little privacy, and
individuals who decline participation cannot be systematically re-contacted as in telephone or
household surveys. In the Young Men’s Survey conducted in San Francisco and Berkeley, California, for
example, approximately 2,000 young men were approached over a 32-week period in venues expected
to yield large numbers of young MSM. Only 44% of the 1,773 men screened were eligible on the basis of
age and residence and 61% of the eligible men agreed to participate.’®*>3 In the Guatemalan parent
study, 2,901 men were approached, 55% (1,603) accepted the eligibility screening. Of these, 738 were
eligible (46%), 628 agreed to participate (85%) and 609 (97%) were interviewed.®* Although the
response rate may be explained in part by demanding study requirements, these figures do not bode

well for reaching large numbers of MSM outside gay areas.

Another issue concerns choice of venues. Achieving a representative sample requires not only
high participation rates but also venues that are frequented by most of the target population. Surveying
in “low yield” or difficult (e.g., unsafe) venues is costly, in terms of money, time, and staff morale. For
these reasons, some studies like the Young Men’s Survey in the U.S. and the Guatemalan parent study
excluded settings expected to yield fewer than 2 eligible men per hour.>%14155 Sych exclusion criteria
tend to rule out venues where most attendees report exclusively heterosexual behavior and gay-
identified venues where attendance is sporadic or low. This raises 2 questions: (1) Are there sufficient
venues to implement time-location sampling in areas with small and dispersed MSM populations? And
(2) Does excluding small venues substantially bias study results? The accuracy of self-reports obtained in
public settings is questionable, especially when questions pertain to private and often stigmatized
behaviors. The problem of response bias may be magnified outside gay-identified neighborhoods, where
concerns about homophobia and being overheard may be more pronounced. Thus, it is important to
know whether reports of risky behaviors are substantially depressed when data are collected in public

settings and when interviewers have relatively little time to establish rapport with participants.
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We have witnessed increasing use of RDS and TLS recruitment in surveillance and research and a
few comparisons of the two methods.>*1°61% This research will take a novel approach to comparing the
two methods. We hypothesize that RDS and TLS recruit distinct populations from the target population
of MSM from Guatemala City. Different behavioral paradigms in the two study arms would support this
hypothesis and encourage researchers to choose a sampling strategy carefully based on the target sub-
population of interest. Continuity of sampling strategies over time and utility of data to inform
prevention programs as well as factors around implementation and logistics are key concerns when

planning a study.1>4156/159-161

Innovation

Few studies have compared risk behaviors and underlying determinants of HIV infections among
MSM and transgender individuals. HIV prevalence tends to be higher among transgender women
compared to MSM though comparisons of sexual behaviors exhibited by MSM and transgender women
are rare. To date, only two publications have addressed HIV risk among these populations in

Guatemala.>>

Comparisons of social venue patrons’ sexual practices and use of preventive services are scarce.
Many organizations have implemented interventions at social venues to reach MSM, but they rarely use
data on patrons’ sexual risk behavior or utilization of preventive services to better tailor programs. This
analysis would serve as an example that data on people at venues or who report frequenting venues can
be harnessed to allow organizations to better focus interventions at venues frequented by people at

highest risk and those with least access to preventive services.
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CHAPTER THREE: RESEARCH DESIGN AND METHODS

General Plan of Work

We used the data from cross-sectional respondent-driven sampling (RDS) and time-location
sampling (TLS) surveys conducted simultaneously in Guatemala City in 2010, to 1) compare participants’
risk behavior and utilization of preventive services among populations recruited through RDS vs. TLS;
and of participants recruited at of different types of social venues; and 2) compare male-to-female

transgender women who engage in sex work to MSM sex workers and MSM-non sex workers.

Parent Study: RDS-TLS Comparison Study

The RDS-TLS comparison study was conducted to compare RDS and TLS as sampling strategies to
recruit MSM and male-borne transgender women into HIV-related research and prevention programs.
Tephinet, Inc. and Del Valle University of Guatemala, led by G Paz-Bailey, initiated a cross-sectional RDS
and a TLS study on October 1, 2010 in Guatemala City with identical eligibility criteria and continuing
enrolment until the desired sample size was reached (November 23, 2010 for TLS and December 17,
2010 for RDS).** Participants were allowed to enroll in both surveys if they happened to be recruited
and consented to participate. In the RDS study, 8 initial participants with large social networks were
selected by investigators to represent diverse socioeconomic and sexual identities, were asked to recruit
2 peers and each participant thereafter was given the same instructions. A computerized coupon system
was used to track recruitment. In the TLS survey, MSM were recruited at randomly selected venues by
field staff. Participants received educational materials and a gift for participating in the survey. Both

surveys were administered using a Hand-held Assisted Personal Interview device (HAPI). The parent
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study aimed to compare socio-demographic and behavioral characteristics, logistics, population size

estimates, costs, and proportion of hidden MSM reached using each sampling strategy.'®

Study Population

Men recruited into either study must have been at least 18 years of age, residents of the greater
metropolitan area of Guatemala City and have had anal sex with at least one male sexual contact in the
past 12 months. Potential participants were excluded if considered too inebriated or drugged to
coherently participate in the survey. To participate in the RDS study men must have had a valid coupon,
and to participate in the TLS study men must have been recruited at a randomly sampled venue. All

participants provided written informed consent for the behavioral interview.

Data Collection

Interviewers used a standard structured questionnaire for all eligible, consenting participants. In
the TLS arm, potential participants were asked to step aside to for a private conversation where
interviewers explained the risks and benefits of the study and asked for participants’ consent. In the RDS
arm, private rooms at the study site were available to screen participants for eligibility criteria and ask
for consent. The face-to-face interviews lasted between 15 and 45 minutes. Questions covered
sociodemographic characteristics, social network size, attendance of social venues, sexual history,
recent male committed and casual partners, commercial partners, clients, knowledge of HIV
transmission, history of STI, abuse, alcohol and drug use, access to HIV testing, condoms and

informational or educational programs on HIV. No biological samples were taken as part of the study.

Statistical Analysis
Aim 1a: Compare the sexual behavior and access to prevention services among the MSM population

reached through venue-based sampling vs. respondent-driven sampling;
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Outcomes: more than 10 male partners, receiving money for sex, having concurrent partners, sex with a

female partner, access to HIV testing, free condoms, lubricant and exposure to IEC, all within the past 12

months.

Sexual behaviors:

More than 10 partners was assessed as, “In the past 12 months, how many male sex partners
did you have?” resulting in a continuous variable with an inverse exponential form. This variable
was recoded to a dichotomous variable for people with more than 10 partners vs. 10 or less in
the past 12 months. Ten partners was chosen as a cut point based on the distribution values and
our assumption that more than 10 partners in 1 year could be considered high exposure to HIV.
All participants answered the first question and none were coded as missing.

Received money for sex was assessed via, “Has a man ever paid you for sex?” and “In the past
12 months, has a man paid you for anal sex?” The second variable was recoded so that all
people who have never been paid for sex were coded as not having been paid for sex in the past
12 months. All participants answer the question and none were coded as missing.

Concurrent partners was assessed through a series of questions on the participants last 3
partners in the past 12 months. First we asked, “In the past 12 months, how many sex partners
did you have?” For the most recent, second most recent and third most recent partner, as
applicable for the past 12 months, we asked the month and year for “When did you begin
having sex with [initials] your most recent sex partner?” and “When did you stop having sex with
[initials] your most recent sex partner?” Participants for which the end date of a relationship
overlapped with the start date of another relationship were considered to have concurrent

partners. None of the participants were coded as missing.
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Sex with a female partner was assessed with the question, “Have you ever had sex with a
woman?” and subsequently in reference to the past 12 months. A new variable was created in
which all participants who had never had sex with a woman were coded as not having had sex
with a woman in the past 12 months. One person did not answer the first question and was left

as missing.

Prevention access:

Access to HIV testing was assessed via, “Have you ever had an HIV test done?” The question was
followed up by asking the day, month and year, “When was the last time you were tested for
HIV?” The number of days since the participant’s last HIV test was calculated using the date of
the interview. Participants who were tested between 0 and 365 days prior to the interview were
considered tested for HIV in the past 12 months. The 12 month cut point was chosen based on
global indicator reporting recommendations from UNAIDS. Twelve participants did not answer
the first question, the date of the last test or the interviewer entered a date after the interview
date and were coded as missing.

Access to free condoms was assessed by, “In the past 12 months, did you receive any free
condoms?” Due to a faulty skip pattern in the first month of the study 267 participants were not
asked this questions. Multiple imputation was used to replace the missing values with an
imputed value based on age, income, education and behavioral variables such as using paying
for sex, receiving money for sex, sex with women, number of partners, access to HIV testing, IEC,
etc. A total of 24 variables were used either for predictive purposes or because they had missing

values to be imputed.
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e Access to lubricant was assessed via, “In the past 12 months, have you received any of the
following services at this clinic or NGO? And lubricant was read to the participant as one of the
possible services. This variable was not recoded and three participants did not respond.

e Exposure to IEC was estimated through, “In the past 12 months, have you participated in any
activity related to HIV and AIDS information or education (i.e. lectures, workshops)?”All

participants answered the question.

Exposure: recruitment through TLS vs. RDS, and RDS participants were limited to those that had not
gone to venues to socialize or meet sexual partners. The parent study paper compared all participants
recruited through RDS to those recruited through TLS. This analysis is a variation on the parent study
paper to better describe the participants who will be excluded from a venue-based survey, i.e. those

recruited through RDS who do not frequent venues.

Bivariable Analyses

RDS recruits who reported not frequenting venues were compared to the TLS sample to answer

the question of which sub-populations are missed by a venue-based approach.

TLS percentages were calculated using advance survey procedure where the venue-day-time
event was the cluster and the month as a sampling frame was the strata. TLS sampling weights were
calculated as the inverse of the product of three-stage selection probabilities, in which the stages

comprised sampling of venues, venue-day-time units and participants.

RDS percentages were calculated for the sociodemographic factors and outcome using the
Respondent Driven Sampling Analysis Tool version 7.1 (Cornell University, Ithaca, NY, USA) to adjust the

RDS data for differences in network size and recruitment patterns. TLS analyses were performed using

21



SAS 9.4 (SAS Institute Inc., Cary, NC USA). Chi-square, z scores and respective p-values to compare RDS

and TLS populations were calculated in Microsoft Excel as described below.

For dichotomous variables, unpooled Z tests were used to test for differences between survey-
adjusted RDS and TLS proportions, where the test was constructed as the difference between the two
estimates divided by the square root of the sum of their variances. Chi square tests were used to test for
differences for categorical variables with 3 or more levels. The Chi square tests were adjusted for the
complex sampling designs by dividing the Chi square test statistics by the average of the design effects
from RDS and TLS for the variable under investigation.'®? A comparison of the unweighted TLS and RDS-
estimated proportions was not conducted since the purpose of this study was to evaluate differences in

the MSM sub-populations reached by both sampling strategies and not in the samples themselves.

Sampling weights

For TLS, sampling weights were calculated as the inverse of the product of a three-stage
selection probabilities, in which the stages comprised sampling of venues, VDTs and participants.
Replacement VDTs were assumed to have the same selection probabilities as the originally selected
VDTs. Sampling weights were adjusted for nonresponse and for unequal selection probabilities of venue
attendees.'®® Men attend venues with different frequencies, and this results in frequent visitors having a
higher chance of being selected to participate in the study due to the multiple venues, days and times
attended. The different patterns of attendance result in multiple routes of selection for certain
individuals. To adjust for multiple routes of selection, the sampling weights were divided by the product
of the fraction of the year that the study occurred (53 days/ 365.25 days) and the self-reported
frequency with which participants attended venues. Self-reported frequency of venue attendance
ranged from “never”’ to “daily”’, where ‘““never’ was assigned a value of 1.0 (as the participant was

present at a venue at the time of sampling), and “daily”” was assigned a value of 365. To approximate
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the number of eligible MSM present at each VDT, the count of all males present at each recruitment
event as recorded by study staff was multiplied by either (1) the relative proportion of eligible MSM at
gay and mixed sites (a “mixed” site had both gay and non-gay attendees, such as a bar with 50 % gay
attendees) or (2) the estimated proportion of MSM (roughly 3 %) in Guatemala city at public sites (e.g.,

malls and restaurants). Extreme weights were trimmed based on a method developed by Westat.'%*

Aim 1b. Compare the sexual behavior and access to prevention services among the MSM population

reached at different types of venues as part of venue-based sampling.

Outcomes: more than 10 male partners, receiving money for sex, having concurrent partners, sex with a
female partner, access to HIV testing, free condoms, lubricant and exposure to IEC, all within the past 12

months. Described in detail above under Aim 1a.

Exposure: Type of recruitment venue in TLS, categorized by study staff as bar, club, restaurant/café,
mall, park/street, sauna/hotel, or non-governmental organization (NGO). The categories, movie theater
and internet café, were excluded venue due to the small number of participants recruited from these

sites.

Univariable analyses for TLS sample

The percent of TLS recruits by the type of recruitment venue were calculated where p is the
percentage calculated by A / N, where A is the number of individuals with from the specific type of

venue and N is the total number of participants.

The average number of potential MSM and transgender women at a site was measured by
counting the number of men and transgender women that appeared to be over the age of 18 at the site
during a four-hour visit. The enumerator, a field staff member was tasked with counting the number of

men or transgender women who appeared over the age of 18 at the venue during the four hour visit. At
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high traffic venues, the enumerator drew an imaginary line the floor and counted the men that crossed
the line. At low-traffic venues, the enumerator counted the men in the area defined as the venue. The
enumerator used a handheld ticker to count the men present at the venue-day-time event. The number

of men present at each VDT event was averaged stratified by the type of recruitment venue. &, =

Y, VDT;
n

The percent of eligible MSM (P;;4ip1e ) Was based on the average number of men and

transgender women who met the eligibility criteria at a type of site (A) divided by the average number

of men approached during the four-hour visit (N) (Petigibie = %). All men approached at the VDT event

would be screened for eligibility and all approaches whether eligible or ineligible would be stored in the
database. The A was calculated prior as the average number of eligible participants at the 69 VDT events
stratified by type of site. N was calculated prior as the average number of men approached at the 69

VDT events stratified by the type of site.

The estimated number of eligible MSM and transgender women by type of site (Neiigible) Was

calculated by multiplying the average number of potential participants enumerated at type of site (E) by

the percent eligible (peligible)- For example: Neligiblebar = Ebar * peligiblebar

The percent of MSM and transgender women who have a large social network defined as
knowing more than 100 MSM or transgender women in Guatemala City. Social network size was
assessed through, “How many men who have sex with men and transgender women do you know and
who know you and live in this city? How many of those are over 18 years of age? Of those who are over
18 years of age, how many of them have you seen or spoken to in the past 30 days?” The dichotomous
variable for social network size larger than 100 was created and the percent of MSM and transgender

women with a social network larger than 100 was calculated for each type of recruitment venue.
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Bivariable Analyses

Bivariable analyses were conducted for the behavioral and prevention access outcomes by the

type of venue where TLS participants were recruited.

Log binomial models were used to calculate prevalence ratios for behavioral and prevention
access outcomes by the type of recruitment venue. General estimating equations (GEE) were used to
account for correlation among participants recruited at the same venue-day-time event and TLS weights

described above were applied.

Aim 2. Identify demographic factors and adverse life events that act as underlying determinants of

HIV infection among transgender women and other MSM who receive money for sex

Participants recruited through RDS and TLS were combined to maximize the size of the
transgender population. The analyses were carried out without weighting the sample for the probability
of selection, as different methods exist for weighting RDS and TLS data. Participants who participated in

both RDS and TLS arms were excluded (n = 38).

Outcomes: Drug and alcohol use: use of illicit drugs and binge drinking in the past 7 days. Adverse life
events: feeling discriminated due to sexual orientation, physical abuse, being forced to have sex against

one’s will, all in the past 12 months and rejection by family due to participants’ sexual identify.

Drug and alcohol use:

o lllicit drug use was assessed via, “Some people have used different drugs such as marijuana,
cocaine, heroin, crack and other drugs. Have you ever used drugs? Yes or no” and to those who
responded positively, “In the past 12 months, have you: smoked marijuana, smoked crack,
inhaled crack, inhaled cocaine, injected cocaine, injected heroin, inhaled a thinner or glue, used

poppers, used ecstasy, used amphetamines, used diazepam, used another drug.” The variable
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used for analysis was recoded as having used any of the above mentioned drugs in the past 12
months vs. no drug use for all participants. Six participants did not respond and were coded as
missing.

e Alcohol use was assessed through, “During the past month, have you had any alcoholic drinks?
Yes or no” and to those who responded affirmatively, “During the past month, how many times
did you have 4 or more alcoholic drinks in one sitting?” The answer to the second question was
collected as a continuous value and recoded for all participants including those who did not
drink alcohol in the past 30 days as a dichotomous variable: >=4 episodes of binge drinking in
the past 30 days, i.e. at least one episode in the past 7 days vs. <1 episode in the past 7 days. All

participants responded to the questions on alcohol use.

Adverse life events:

e Feeling discriminated against was assessed by, “In the past 12 months, have you been
discriminated or stigmatized because of your sexual orientation? By discrimination, we mean
hitting, punching, kicking, threatening, nagging, scolding, or humiliating.” All participants
responded and this variable was not recoded.

e Physical abuse was assessed, “What discriminatory act have you suffered” and the response
options were: Physical abuse (hitting, punching, kicking); Verbal abuse (threats, scolding,
humiliation); Extortion / Blackmail; Robbery or assault; Sexual violation; Other. A variable was
created for participants who experience physical abuse in the past 12 months vs. not, where
participants who did not feel discriminated against in the previous question were coded as not
being physically abused.

e Forced sex was assessed as “Has anyone ever forced you to have sex with them against your

will?” and for those who responded positively, it was repeated in regard to the last 12 months.
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Participants who had ever been forced to have sex but not in the past 12 months were recoded
as not having been forced to have sex in a new variable. Due to a faulty skip pattern 241
participants were not asked these questions in the first month of the study. Multiple imputation
was considered to replace the missing values with an imputed value based on other variables
not used given that models converged with the available data.

e Rejection by family was assessed through, “Has anyone in your family ever shown you contempt
or rejection because of your sexual orientation?” Seven participants did not respond and were

left as missing.

Exposure: Transgender identity and receiving money for sex in the past 12 months.

e Transgender identity was assessed through the question, “Among men who have sex with men
there are those who identify themselves as gay, bisexual, heterosexual or transgender. How do
you identify yourself?” The options given were: heterosexual, gay, bisexual, transgender
(transsexual and transvestite were also part of the transgender option) and other. Interviewers
read the five options and told the participant to choose one. Sex with another man in the past
12 months was part of the eligibility criteria, and among those eligible some identified as
heterosexual. Participants who chose the option ‘other’ were asked to specify and the resulting
text fields were recoded as one of the first four options based on the researchers’ interpretation
of the response.

e History of sex work was assessed as “Has anyone ever paid you for anal sex?” For those who

answered affirmatively, the question was repeated in reference to the past 12 months.

These two variables recoded as a combined categorical variable: 1) transgender with a history of
sex work in the past 12 months (hereafter referred to as transgender sex worker); male-identifying MSM

with a history of sex work in the past 12 months (hereafter referred to as male sex workers or cis-gender
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sex workers); and 3) male-identifying MSM who did not sell sex in the past 12 months (hereafter

referred to as non-sex workers or cis-gender non-sex workers).

Ideally, we would have made transgender women who did not engage in sex work a referent
group. However, the sample size from this population was too small and we decided to exclude those
participants from the analysis rather than group them with the cis-gender non-sex workers. The fact that
half of the transgender women who had not received money for sex in the past year had engaged in sex

work at some point in their lives supported the conclusion.

Covariates Sociodemographic and behavior variables:

e Age was collected by asking the participants’ age. The relationship between age and the outcome

e Education was asked as “What is the highest level of education you have finished?” Options
included: literate, primary, middle school, high school, university/postgraduate. This variable was
recoded as: primary education or less; some or completed high school; and some or completed
university education. One person did not respond.

e Income was collected as a continuous variable, for a month’s wages and in the local currency. This
variable was translated into U.S. dollars based on the exchange rate at the midpoint of the study.
Due to the high number of possible responses, monthly income was recoded into 12 categories
from 0 Quetzales/month to >8000 Quetzales/month (~*USS1000) in increments of 500 Quetzales
from 1000 to 3000 and in increments of 1000 from 3000 to 6000 Quetzales and two final groups
from 6001-8000 and 8001-50000 Quetzales. The categories were created based on the
distribution of the original variable, identification of natural cut points and in categories with at

least 40 observations. The final variable recoded as a normal distribution.
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Bivariable Analyses

We presented the prevalence of transgender identity among participants and by the
sociodemographic and behavioral variables mentioned above in contingency tables. Where p is the
prevalence calculated by A/ N, where A is the number of individuals with the outcome (transgender

identify) and N is the total number of participants.

Bivariable analyses were conducted using ANOVA for a difference in means, Kruskal-Wallis test
for difference in medians and Cochran-Mantel-Haenszel general association test for difference in
proportions. These tests were selected given that the exposure variable had 3 levels (transgender sex
worker, male sex worker and non-sex worker). Bivariable log binomial models were used to calculate
prevalence ratios and the respective confidence limits for most outcomes unless the small number of
events required use of a Poisson model with robust variance estimates (physical abuse outcome).
Prevalence ratios were calculated over odds ratios given that the survey was cross-sectional in nature

and the prevalence of most outcomes were over 30%.

Multivariable Analyses

Multivariable log binomial models were used to calculate prevalence ratios and the respective
confidence limits. Age, income and educational level were identified as potential confounders using
directed acyclic graphs. The relationship between each outcome and continuous age, continuous
income and ordinal education was assessed to determine the functional form and appropriate form for

the each covariate in each multivariable model. The final models for each outcome are described below:

Drug and alcohol use:
e lllicit drug use:
o Age: aninverse linear relationship between age and drug use. A continuous age variable

was included.
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o Income: Weak linear relationship between income and drug use. A continuous recoded
income variable as described above was included in the model.
o Education: an inverse linear relationship between education level and drug use. A 3-

level categorical education variable was included.

Final model: In(P(drug_use=1)|X) = a + Bi(transgender_SW) + B,(male_SW) +

Bs(age) + Ba(income) + Bs(primary) + Bs(high_school)

e Binge drinking:
o Age: a weak inverse linear relationship between age and binge drinking. A continuous
age variable was used.
o Income: a weak linear relationship between income and binge drinking. A recoded
income variable was included.
o Education: Weak relationship between university education and binge drinking. A 3-

level categorical education variable was included.

Final model: In(P(binge_drinking=1) | X) = a + Ba(transgender_SW) + Ba(male_SW) +

Bs(age) + Ba(income) + Bs(primary) + Bs(high_school)

Adverse life events:
e Discrimination:
o Age: A weak inverse linear relationship between age and having experienced
discrimination. A continuous age variable was included.
o Income: A inverse quadratic relationship between income and having experienced
discrimination
o Education: an inverse linear relationship between education level and discrimination. A

3-level categorical education variable was included.
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Final model: In(P(discrimination=1)|X) = a + Bi(transgender_SW) + B,(male_SW) +

Bs(age) + Ba(income) + Bs(income_squared) + Be(primary) + B,(high_school)

Rejection by family:
o Age: A weak inverse linear relationship between age and rejection by family. A
continuous age variable was included.
o Income: No relationship between income and rejection by family. No variable for
income was included.
o Education: Weak relationship between middle/high school and rejection by family. A 3-

level categorical education variable was included.

Final model: In(P(rejection_fam=1)|X) = o + Bi(transgender_SW) + B,(male_SW) +

Bs(age) + Bs(primary) + Bs(high_school)

Physical abuse:
o Age: No relationship between age and physical abuse. An age variable was not included
in the model.
o Income: An inverse linear relationship between income and physical abuse. A
continuous recoded income variable was included.
o Education: Inverse linear relationship between education and physical abuse. A 3-level

categorical education variable was included.

Final model: In(P(physical_abuse=1)|X) = a + Bi(transgender_SW) + B,(male_SW) +

Bs(income) + Ba(primary) + Bs(high_school)
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e Forced sex:
o Age: Weak inverse linear relationship between age and having been forced to have sex.
A continuous age variable was included.
o Income: An inverse linear relationship between income and forced sex. A continuous
income variable was included.
o Education: An inverse linear relationship between education level and forced sex. A 3-

level categorical education variable was included.

Final model: In(P(forced_sex=1)|X) = a + Bi(transgender_SW) + B,(male_SW) +

Bs(age) + Ba(income) + Bs(primary) + Bs(high_school)

Limitations

Behavioral survey data is inherently subject to social-desirability bias and recall bias. Social
desirability bias is particularly problematic when dealing with sensitive topics such as sexual partnership
and condom use and when interviews are conducted by an interviewer. To counteract this bias audio
computer-assisted self-interviewing (ACASI) has been developed and widely used.'®>1% |n the parent
study we decided to conduct face-to-face interviews for logistical reasons. While ACASI works well in an
office or study site setting, use of a laptop in a venue for TLS would be complicated if not dangerous for
study staff. We were not collecting biological samples and had no other reason to exit venues with
participants where a mobile site would have been an alternative. To maintain similar standards for the
RDS and TLS studies, we decided that interviewers should conduct face-to-face interviews using
handheld computers similar to a smartphone or Palm device. Interviews could be downloaded on a daily
basis to check quality and ensure no interviews were lost. Additionally, the devices were nondescript

enough not to call attention to other patrons in venues or potential criminals.
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As discussed in the sections on the sampling methods, there is no gold standard representative
method for sampling MSM. The target population of venue-based methods is intrinsically those that
frequent venues and therefore people who do not frequent identified venues are excluded. The
representativeness of the venue-going population depends on the definition of “venue” and the
thoroughness of the formative venue identification work. Participants may self-select by SES during
consent screening and fear of stigma related to same-sex behavior may lead to high levels of non-
response. RDS adjusted estimates are potentially biased when the major assumptions are not met:
participants know each other as members of the target population; network forms one single large
component; the population is large enough for a sampling with replacement model to be appropriate;
respondents can accurately report their personal network size; recruitment occurs randomly from the
network. During recruitment for the parent study, no excluded subpopulations were detected and 5 out
of 8 seeds produced chains longer than 5 waves, the longest with 21 waves and 168 referrals. We have
no reason to believe that RDS assumptions were not met. At the same time, since participants recruit
subsequent participants, it is difficult to obtain non-response rates when using RDS and we cannot draw

conclusion about the potential sample had all invited participants accepted.

All cross-sectional research is plagued by the inability to distinguish temporality of events and
therefore presume causality. For example, we are unable to ascertain whether the exposure
(acknowledgment of transgender identity and engagement in sex work) preceded the outcome (number
of sexual partners in the past year or recent contact with preventive services) and therefore cannot
assume that associations to be causal. At the same time, we asked about outcomes in the recent past in

hopes that exposure would precede outcomes or at least occur over time simultaneously.

Finally, we can only allude to HIV risk through self-reported data on sexual behaviors and HIV

status without assessing risk directly by way of serostatus. As an upcoming study among MSM in
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Guatemala City planned to collect biological samples for HIV and STl testing and we did not want to
provoke study-fatigue among the target population. The main objective of the parent study was to
compare the two sampling strategies to determine which was best suited for recruiting MSM in
Guatemala City, i.e. to inform the planning of the upcoming integration biological behavioural survey.
Furthermore, collecting biological samples would have added logistical complications and costs that the

parent study was not prepared to absorb.
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CHAPTER FOUR: THE WHERE AND HOW FOR REACHING TRANSGENDER WOMEN AND MEN
WHO HAVE SEX WITH MEN WITH HIV PREVENTION SERVICES IN GUATEMALA

Introduction

Male-to-female transgender women and men who have sex with men (MSM) and are at
increased risk of HIV infection in countries worldwide. In low- and middle-income countries, such as
Guatemala, transgender women are, on average, 50 times as likely and MSM are 19 times as likely to be
infected with HIV than the general population.? The HIV prevalence among MSM in Latin American and
Caribbean countries varies greatly from 2% in Uruguay to 31% in Mexico with a median of 11%.%3 In
2013, the prevalence was 9% among MSM and 24% among transgender women in Guatemala City.2¢’
The importance of intervening among MSM and transgender women to prevent HIV infection has been

extensively recognized among donors and national governments.

In the U.S., venues where MSM socialize, meet new partners or have sex were identified early in
the epidemic as locations to collect surveillance data and to prevent new infections.'?° Venue-based
sampling such as time-location sampling (TLS) has been used to recruit MSM and transgender women
and inform prevention programs in numerous countries.'®*! |n countries where social stigma and
homophobia makes recruitment of MSM and transgender women in venues infeasible or
unrepresentative, convenience or respondent-driven sampling (RDS) has been used to inform HIV
prevention programs.?’>1> However, methods to identify subpopulations at increased risk and tailor

interventions to specific types of venues have not been described.

In 2010, MSM and transgender women in Guatemala City were recruited simultaneously into an

RDS and a TLS behavioral surveillance survey to compare the efficiency of the two methods and
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differences in the populations recruited.’>* This study examines the value of surveillance data collected
from MSM and transgender women through RDS and venues for the design of prevention programs. The
objectives are to compare the sexual behavior and access to prevention services among the MSM and
transgender population reached through 1) venue-based sampling vs. respondent-driven sampling; and

2) different types of venues as part of venue-based sampling.

Methods

Parent study

The RDS-TLS comparison study was conducted in 2010 to compare RDS and TLS as sampling
strategies to recruit MSM and transgender women into HIV-related research and prevention
programs.'>* Recruits from either study were at least 18 years of age, residents of the greater
metropolitan area of Guatemala City and had at least one male sexual contact in the past 12 months. All
participants provided written informed consent for the behavioral interview. The study was approved by
the U.S. Centers for Disease Control and Prevention’s Global AIDS Program Associate Director for
Science Office and the Del Valle University of Guatemala’s institutional review board. Interviewers gave
the same questionnaire to all eligible, consenting participants. Questions covered sociodemographic
characteristics, attendance of social venues, sexual history, condoms use with different types of
partners, access to HIV testing, condoms and information/education/ communication programs (IEC) on

HIV.

Measures

Sexual behavior and HIV prevention access outcomes were measured based on the behavioral
guestionnaire, administered by trained interviewers at sites frequented by MSM and transgender
women (TLS survey) or at the RDS study site (RDS survey). In the current study, the outcomes of interest

include: more than 10 male partners, receiving money for sex, having concurrent partners, sex with a
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female partner, HIV testing, receipt of free condoms and lubricant and exposure to peer or outreach

workers providing IEC, all within the past 12 months.

Exposure variables include: type of recruitment venue in TLS, categorized by study staff as club,
bar, mall, restaurant/café, sauna/hotel, street/park or non-governmental organization (NGO). The
categories, movie theater and internet café, were excluded due to the small number of participants
recruited from these sites. The average number of potential participants at a site was measured by
counting the number of men and transgender women who appeared to be over the age of 18 at the site
during a four-hour visit. The percent of eligible participants was based on the number of men and
transgender women who met the eligibility criteria divided by the number of people approached during
the four-hour visit. The estimated number of eligible MSM and transgender women per site was
calculated for each site by multiplying the number of men enumerated at a site by the percent eligible.
The number of MSM and transgender women at each site and by each type of site is helpful to plan for
mobile service delivery, e.g. the number of outreach workers, condoms, HIV tests or other supplies

needed.

Statistical analysis
RDS participants who did not frequent venues were compared to the TLS participants to answer
the question of which sub-populations are missed by a venue-based approach. TLS subpopulations were

characterized on sexual behaviors and access to prevention services by the type of recruitment venue.

For bivariable analyses, TLS percentages were calculated using survey procedures with the
venue-day-time event as the cluster and the month as the stratum. TLS sampling weights were
calculated as the inverse of the product of three-stage selection probabilities, in which the stages
comprised sampling of venues, venue-day-time units and participants. The adjustment of the sampling

weights was described previously.'>* RDS percentages were calculated for the sociodemographic factors
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and outcomes using the Respondent Driven Sampling Analysis Tool version 7.1 (Cornell University,
Ithaca, NY, USA). TLS analyses were performed using SAS 9.4 (SAS Institute Inc., Cary, NC USA). Chi-
square, z scores and respective p-values to compare RDS and TLS populations were calculated in

Microsoft Excel as described previously.'>*

Log binomial models were used to calculate prevalence ratios for behavioral and prevention
access outcomes by the type of recruitment venue. General estimating equations (GEE) were used to
account for correlation among participants recruited at the same venue-day-time event and TLS weights
were applied. This secondary analysis was approved by the institutional review board at the University

of North Carolina at Chapel Hill.

Results

RDS participants vs. TLS participants

Most RDS participants reported frequenting venues to meet new partners or socialize. As
expected, RDS participants who did not go to venues were somewhat different from their TLS
counterparts. RDS recruits who did not frequent venues were older, less likely to have a university
education and were less likely to identify as gay (Table 1). With regard to their sexual behavior, the RDS
recruits who did not frequent venues were more likely to have concurrent partners (57 vs. 33%, p =

0.02), have received money for sex (46 vs. 28%, p = 0.1) or have sex with women (49 vs. 27%, p = 0.03).

There were no differences in access to HIV prevention services. Among RDS participants who did
not frequent venues, 54% were tested for HIV in the past year compared to 62% from TLS. Seventy
percent vs. 73% received free condoms and 61% vs. 69% received free lubricant among non-venue-going
RDS and TLS participants, respectively. IEC efforts reached 55% of RDS participants who did not frequent

venues vs. 44% of TLS participants.
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Venue recruitment patterns

TLS participants were recruited primarily in clubs and at street or park sites (Table 2). Smaller
proportions were recruited at bars, movie theaters, malls, restaurants/cafes, internet cafes,
saunas/darkrooms/hotels/spas and NGOs. Parks, streets and malls are high volume sites but low
eligibility meant it would be difficult to target MSM specifically. At NGOs, saunas, hotels and clubs, over
80% of men interviewed were eligible, i.e. MSM or transgender women. However, saunas and hotels are
estimated to have an average of 16 MSM at a busy time while clubs average 132 MSM. On the other
hand, MSM interviewed at NGOs report the highest number of MSM and transgender women peers,

peers who could be potentially reached through a social network-based intervention.

TLS participants recruited at NGOs, streets, parks, saunas and hotels were more likely to have
more than 10 male partners, receive money for sex or have concurrent partners in the past 12 months

compared to people from bars (

Table 3). Men and transgender women at these types of venues were considered at high risk

and hence in need of prevention interventions.

Participants recruited at NGOs had the best access to HIV prevention services with overall
coverage greater than 85% while HIV testing was low among men from restaurants and cafes and access
to free condoms was also low among men at malls, saunas and hotels (Table 4). Additionally, those

recruited in parks or on streets were less likely to be exposed to an IEC intervention in the past year.

Discussion:

In Guatemala City, different men and transgender women were reached with RDS compared to
TLS. A younger, more affluent, better educated, gay-identifying population was more likely to frequent
venues known to the MSM and transgender populations, and RDS participants who did not frequent

venues were more likely to be older, less educated, less affluent and more likely to identify as
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heterosexual or bisexual. Based on the behavioral self-report, the non-venue-going RDS population was
more likely to have concurrent male partners, female partners, and to sell sex. Social network based

interventions may be able to reach these sub-groups more efficiently.

RDS and TLS have been shown to reach different sub-populations.'’61”® Comparisons of RDS and
TLS populations of black MSM in San Francisco, CA, USA and MSM in Fortaleza, Brazil concluded that
RDS was more effective at reaching low SES and bisexual men.'*®'* However, in Shenzhen, China, TLS
reached an older, less educated, bisexual population of MSM who do not sell sex though HIV prevalence
was similar when compared to the RDS population.'’ Characteristics of the populations reached using a
venue-based or social network-based approach has implications for delivery of prevention services and

the ability to tailor interventions for specific sub-groups.

TLS recruits from saunas, hotels, streets and parks had more of sexual partners, were more likely
to have concurrent partners and to receive money for sex. Saunas or bathhouses are historical hotspots
for HIV and STI transmission among MSM in the U.S. and in China where men at saunas were 15 times as
likely to be infected with HIV compared to those at bars.>!1%12! Parks and streets are known as principal

venues for sex work by both men and women in Guatemala City.

Based on our analysis, NGOs are effective at reaching men and transgender women at highest
risk as seen by the higher number of sexual partners and prevalence of sex work. NGO also reached
people who have large social networks, over half of whom knew more than 100 MSM and transgender
women. Prevention programs may be able to take advantage of NGO patrons’ social networks to reach a

larger, broader population for delivery of all services, including HIV testing, and linkages to HIV care.'®

Limitations
Interviewers in the TLS study arm may have introduced selection bias by approaching men

whom they thought were likely to be eligible resulting in a high number of estimated eligible MSM and
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transgender women at high-traffic mall and street sites. To counter this bias, interviewers were trained
to systematically approach men who looked at least 18 years old and initiate eligibility screening.
Preferential recruitment would have led to a lower percentage of heterosexual- or bisexual-identifying
MSM in the TLS survey and would overestimate the number of eligible MSM and transgender women
from sites. That said, it is expected that MSM who identify as heterosexual or bisexual will be less likely
to admit to same-sex behavior when interviewed in a public venue and would be more difficult to reach
through a venue-based approach. All participants were interviewed face-to-face, a potential source of
social-desirability bias. This would lead participants to underestimate risk practices. However, careful
selection and training of interviewers was carried out to establish rapport with participants and hence
reduce bias. Recall bias could have affected data on events that occurred months or years before the
study took place leading to underestimates of prevention coverage and sexual partnerships. Though, all
questions referred to events in the 12 months to minimize bias. Finally, no biological endpoints were
measured as part of this study and therefore risk of HIV infection can only be inferred through behaviors

known to be risk factors.

Recommendations

We cannot be certain whether these differences in populations by type of recruitment will
generalize to other settings, but these findings do suggest the importance of carefully assessing the
groups reached by different strategies. Program managers should collect and use data on venues,
people who frequent them and those who do not to identify gaps in program coverage and sub-
populations at increased risk. Data on venues for prioritization of prevention intervention delivery are
key for optimal use of resources and greatest impact.!'®> Venues where MSM and transgender women
socialize are low-hanging fruit for HIV preventions services such as condom and lubricant distribution,
HIV testing and linkage to care, community empowerment, violence prevention, harm reduction, PEP

and PrEP. Given the number of MSM and transgender women enumerated and the percent eligible for
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the study, it is likely that service delivery at clubs will offer a higher yield in terms of people reached
compared to other venues. To reach MSM and transgender women in Guatemala City with the greatest
number of partners and those most likely to sell sex, prevention programs should offer a complete
selection of services at NGOs, saunas, hotels, streets and parks. Men and transgender women with the
largest social networks were interviewed at NGOs, parks and streets (Table 2). Social networks can be
harnessed to reach more hidden populations who identify as bisexual or heterosexual and people who

do not frequent social venues. (Figure 1).'8!

HIV rapid tests, point of care CD4 and viral load assessment allow program managers to take more
services to the population in need rather than wait for patients to materialize at clinics. To reach the 90-
90-90 goals for awareness of HIV status, sustained ART and viral suppression set by UNAIDS, programs
will need to be proactive in their efforts.'® Organizations implementing prevention programs for MSM
and transgender women could harness data on venues to make condoms and lubricant available at
venues frequented by these populations, particularly in venues where the patrons have a higher
numbers of partners, are more likely to sell sex and have concurrent partners. Mobile HIV testing,
referral to HIV care, information on PrEP and hotlines for PEP can also be delivered at venues as a way

to increase uptake of biomedical interventions.
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Tables and Figures:

Table 1. Comparison of MSM and transgender women recruited through RDS who do not frequent
venues to the TLS sample

RDS non-
venue TLS
frequenting (n=609) % p-value
Variable (n=106) %
Age
18-24 37.1 39.8
25-34 28.6 42.1 0.1
35+ 34.4 18.1
Education
Primary education or less 29.3 18.4
At least some secondary education 59.9 55.1 0.002
At least some university education 10.8 26.5
Monthly income
<$300 73.6 55.2
$300-500 17.7 24.4 05
$501-800 5.5 13.2
>$800 3.2 7.1
Sexual identity
Hetero/bisexual 59.5 42.8
Gay 25.6 49.0 0.01
Transgender 14.9 8.2
Sexual behaviors, past 12 months
>10 male partners 19.5 26.5 0.4
Sold sex 45.6 28.4 0.1
Concurrent sexual partners 56.7 32.7 0.02
Sex with women 49.1 27.1 0.03
Prevention access, past 12 months
HIV testing 54.1 62.3 0.4
Free condoms 69.6 73.1 0.7
Lubricant from HF or NGO 61.4 69.4 0.4
Participated in IEC activity 55.7 44.3 0.2

HF = Health facility; NGO = Nongovernmental organization
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Table 2. Type of venues where TLS participants were recruited, estimated MSM and transgender women
per venue and percent of participants with a large social network of MSM

. Average - Estimated Large social
Recruitment venue enumergted Eligible MSM eligible MSM  networkd]
Type of venue potential per site

i MSM >fer % .

" % Szf) (8) (AxB) %
Club 165 27.1 160 82.9 132 4.5
Bar 71 11.7 170 41.8 71 6.8
Movie theater 7 11 79 72.7 57 0.0
Mall 62 10.2 1802 26.1 209 7.0
Restaurant/café 54 8.9 134 61.1 82 11.9
Internet café 13 2.1 33 32.0 10 1.7
Sauna /hotel 44 7.2 18 91.9 16 18.6
Park/street 135 22.2 1680 39.0 265 20.3
NGO 58 9.5 43 92.4 40 56.1
Total 609 100.0 316 51.0 161 14.1

Note: MSM refers to men and transgender women who have sex with other men; * In a 4-hour period considered to be a time
when many MSM are likely to be present; 9 Defined as knowing more than 100 MSM or transgender women in Guatemala City;
* Due to high pedestrian traffic.
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Table 3. Sexual behaviors in past 12 months among TLS recruits by type of recruitment venue

Recruitment

>10 partners

Received money for sex

Concurrent partners

Sex with women

Venue % PR 95% Cl % PR 95% Cl % PR 95% Cl % PR 95% Cl
Bar 9.4  1(Ref) - 1.6 1 (Ref) - 183 1 (Ref) - 17.3 1 (Ref) -
Club 11.9 1.3 0.2,8.6 20.5 12.8 22,746  40.1 2.2 0.9,5.2 22.5 1.3 0.4,4.2
Restaurant/cafe 5.1 0.5 0.1,2.5 5.2 3.3 0.8,13.7 22.0 1.2 0.5,2.6 27.3 1.6 0.7,3.4
Mall 11.9 1.3 0.3,6.3 8.0 5.0 0.8,31.4  47.4 2.6 1.2,5.7 8.2 0.5 0.1,1.8
Park/street 45.5 48 1.3,17.8 498 31.0 7.9,121.4 35.0 1.9 0.8, 4.4 37.1 2.1 0.8,5.9
Sauna/hotel 375 40 09,184 541 33.7 7.4,153.0 47.8 2.6 1.2,5.8 31.0 1.8 0.4,7.5
NGO 62.0 6.6 14,308 76.4 47.6 11.5,197.4 26.6 1.5 0.7,2.9 11.2 0.6 0.2,2.0

PR: prevalence ratio; Bold: p<0.05;
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Table 4. Exposure to prevention services, past 12 months, TLS recruits by type of recruitment venue

Recruitment

Tested for HIV

Received free condoms

Received lubricant

Exposed to IEC

Venue % PR 95% Cl % PR 95% Cl % PR 95% Cl % PR 95% Cl
Bar 76.0 1 (Ref) - 64.1 1 (Ref) - 776 1(Ref) - 57.6 1 (Ref) -
Club 49.0 0.6 0.4,1.1 89.5 1.4 1.0,1.9 67.3 0.9 0.6,1.2 423 07 04,14
Restaurant/cafe 40.5 0.5 0.4,0.8 58.7 0.9 06,15 62.8 0.8 0.6,1.1 49.3 09 06,13
Mall 63.0 0.8 0.6,1.2 58.4 0.9 0.5,1.6 52.1 0.7 0.4,1.1 47.4 08 04,16
Park/street 67.4 0.9 0.7,1.2 79.2 1.2 0.9,1.7 73.8 1.0 0.7,1.3 35.6 06  04,1.0
Sauna/hotel 79.0 1.0 0.8,1.3 53.8 0.8 0.4,1.9 55.8 0.7 0.4,1.2 75.5 1.3 08,22
NGO 84.9 1.1 0.9,1.3 89.0 1.4 0.9,2.0 94.7 1.2 1.0, 1.5 88.7 1.5  1.1,2.2

PR: prevalence ratio; Bold: p<0.05;
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Figure 1. lllustrative decision tree for delivery of prevention services to subpopulations of MSM and transgender women in Guatemala City
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CHAPTER FIVE: SEX WORK, DISCRIMINATION, DRUG USE AND ABUSE: A SYNDEMIC FOR HIV
RISK AMONG MALE-TO-FEMALE TRANSGENDER WOMEN IN GUATEMALA

Introduction

Male-to-female transgender women are disproportionately affected by HIV and other sexually
transmitted infections (STI) worldwide. The HIV prevalence among transgender women in Latin
American countries varies from 19 to 34%.2 In 2013, the prevalence of HIV among transgender women
in Guatemala was 24% compared to 0.7% among the general population.’®” Among transgender women,
the probability of HIV infection is increased through social network and community factors including
stigma and discrimination based on gender identity, urbanization and social norms and substance use at
social venues that influence the likelihood of sex work, casual sex and condom use.38°%-61,68,183-187
Globally, transgender women who exchange money for sex have a higher prevalence of HIV than
transgender women who do not engage in sex work, female sex workers, and male sex workers. %8
Transgender women are also at increased risk of mental disorders such as anxiety and depression which
can act as barriers to healthy sexual behavior.>3>48587.103 Rejection by family and friends or the fear
thereof is one potential cause of mental illness among these populations. The co-occurrence of
psychosocial issues and substance abuse among transgender women has been described previously as a

syndemic.>>°872

The synthesis of sex work, social and behavioral factors is the basis of HIV risk among
transgender women in Guatemala and Latin America. Gender discrimination affects educational and
employment opportunities for transgender women leading to exchange of money or goods for
sex.1646546690 The combination of sex work and strong societal discrimination often leads to abuse and

violence towards transgender women which negatively affects general health and increases their risk of
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acquiring or transmitting HIV.>%°6%49 physical and verbal abuse, sexual coercion, sexual abuse, and
discrimination are common for transgender women during childhood and adulthood.”%9495185189-195 | E|
Salvador, transgender women were more likely to use drugs and alcohol compared to gay or

heterosexual identifying MSM.17>

Although the disproportionate burden of HIV infection among transgender women is well-
documented, the reasons for transgender women'’s high risk are poorly described. The objective of this
study was to identify demographic factors and adverse life events known to be underlying determinants
of HIV infection among transgender women who receive money for sex as compared to male sex

workers and MSM who do not exchange money for sex.

Methods

Transgender women and MSM were recruited into two cross-sectional surveys one using
respondent driven sampling (RDS) and the other time location sampling (TLS) in Guatemala City from
September to December, 2010. For the RDS arm, 6 initial and 2 additional seeds were selected with
guidance from NGO that worked with MSM with the intention of selecting seeds with diverse socio-
demographic and sexual orientation profiles that had large social networks. Each participant was given 2
coupons to recruit MSM or transgender women they have seen or talked to in the past 30 days.
Participants were enrolled at a single study site located at an NGO that provided primary care and HIV
prevention and treatment services to the general population and had specialized services for key
populations. Participants received a primary incentive valued at 6 U.S. Dollars (USD) and secondary

incentives valued at USD 4 for each eligible recruit who enrolled.

In the TLS arm 40 venues were randomly selected without replacement each month for two
months and one 4-hour venue-day-time unit was selected randomly for each venue. Replacement

venue-day-time units were selected for each primary venue-day-time event and used when sampling
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could not be conducted at the original venue. Venues were selected from 54 eligible venues identified
during the formative research. Eligible venues were estimated to yield at least 7 eligible men or
transgender women during the 4-hour sampling event, were deemed safe by study staff and permission
was granted to conduct the survey by the site manager or owner. At each recruitment venue,
interviewers approached participants systematically, provided information about the study, applied a
written informed consent process, administered the questionnaire using a handheld computer and
distributed educational materials and the primary incentive worth USD 6. The number of men present at
each venue and limited data on men who refused to participate were also collected. RDS and TLS

recruitment procedures were described previously.?>

Men and transgender women included were at least 18 years of age, residents of the greater
metropolitan area of Guatemala City and had at least one male sexual contact in the past 12 months. All
participants provided written informed consent for the behavioral interview. The study was approved by
the U.S. Centers for Disease Control and Prevention’s Global AIDS Program Associate Director for
Science Office, the Del Valle University of Guatemala and the University of North Carolina at Chapel

Hill’s institutional review board.

Measures
Trained field staff interviewed all eligible, consenting participants using a standardized
guestionnaire. Questions covered sociodemographic characteristics, sexual history, drug use, alcohol

abuse, discrimination and adverse life events.

Outcomes measures included binge drinking, use of illicit drugs, feeling discriminated due to
sexual orientation, physical abuse and being forced to have sex against one’s will, all in the past 12

months. Binge drinking was defined as at least one episode in the past 7 days in which the participant
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consumed four or more alcoholic beverages in one sitting. Rejection by family due to participants’

gender identify was measured through the questionnaire and also considered an outcome.

The exposure variable was combined from gender identity and recent history of sex work:
transgender, transvestite or transsexual identity (hereafter referred to as transgender) and having
received money for sex in the past 12 months. Men who identified as gay, bisexual or heterosexual were
assumed to identify with the male gender, hereafter referred to as cisgender men. Among cisgender
men a category was created for male sex workers and non-sex workers. Transgender women who did

not receive money for sex were excluded from the analysis due to the small sample size.

Statistical analysis

Participants recruited through RDS and TLS were combined to maximize the size of the
transgender population. The analyses were carried out without weighting the sample for the probability
of selection, as different methods exist for weighting RDS and TLS data. Participants who participated in

both RDS and TLS arms were excluded (n = 38).

Bivariable analyses were conducted using ANOVA for a difference in means, Kruskal-Wallis test
for difference in medians and Cochran-Mantel-Haenszel general association test for difference in
proportions. Bivariable and multivariable log binomial models were used to calculate prevalence ratios
for the most outcomes unless the small number of events required use of a Poisson model with robust
variance estimates (the physical abuse outcome). Models were adjusted for age as continuous variable
based on the relationship between age, the outcome and the exposure; monthly income as a
categorized continuous variable or quadratic variable based on the relationship between income, the

outcome and exposure; and educational attainment as a categorical variable.
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Results

Relationship between transgender identity, sex work and sociodemographic variables

Of the 1077 de-duplicated participants recruited in Guatemala City, 13% (n = 142) self-identified
as transgender and 87% (n = 929) as cisgender. Sex work in the past year was common among
transgender participants (86%, n = 122), whereas 30% (n = 280) of cisgender participants had received
money for sex in the past 12 months and 70% (n = 649) had not sold sex and were considered the
referent. Among transgender women who did not receive money for sex in the past year (n = 20), 45%

did so prior to the past year.

Male sex workers were youngest with a mean age of 26.6, followed by transgender sex workers,
averaging 27.1 years and non-sex workers at 28.1 (p = 0.03). Transgender and male sex workers had
similar levels of education — most had completed at least some secondary education and few had any
university education; non-sex workers were more likely to have a university education (Table 5). Male
sex workers had the lowest median monthly income (250 USD) while non-sex workers had the highest

(375 USD) and transgender sex workers in between (312 USD).

Relationship between transgender identity, sex work, drug and alcohol use
Transgender sex workers were more likely to have recently used illicit drugs compared to non-
sex workers both in the bivariable model and after adjusting for age, income and education level (PR =

2.5,95% Cl: 1.9, 3.2; aPR = 2.6, 95% Cl: 2.0, 3.5) (

Table 6). Transgender sex workers were marginally more likely to have used illicit drugs
compared to male sex workers (PR =1.3,95% Cl: 1.0, 1.7; aPR = 1.2, 95% Cl: 0.9, 1.6). Binge drinking was
also more common among transgender sex workers (PR =1.4,95% Cl: 1.1, 1.8; aPR = 1.5, 95% Cl: 1.2,

2.0) compared to non-sex workers.
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Relationship between transgender identity, sex work and adverse life events

Transgender sex workers were three times as likely to be discriminated against (PR = 2.9, 95%
Cl: 2.4, 3.4; aPR=2.7,95% Cl: 2.2, 3.2), seven times as likely to be physically abused (PR =9.3, 95% Cl:
5.6, 15.6; aPR = 7.3, 95% Cl: 4.3, 12.3) and nearly eight times as likely to be forced to have sex (PR = 6.5,
95% Cl: 3.0, 14.2; aPR = 7.5, 95% Cl: 3.1, 18.2) compared to non-sex workers (Table 7). Additionally,
transgender sex workers were more likely to be discriminated against (PR = 1.9, 95% Cl: 1.6, 2.3; aPR =
2.0, 95% Cl: 1.7, 2.4), rejected by family (PR = 1.8, 95% Cl: 1.4, 2.4; aPR = 1.8, 95% Cl: 1.3, 2.4) and
physically abused (PR = 3.3, 95% Cl: 2.0, 5.2; aPR = 4.2, 95% Cl: 2.6, 6.8) compared to male sex workers.

Transgender sex workers were equally as likely to have experienced forced sex as male sex workers.

Discussion

Sex work, current or past, was nearly ubiquitous among transgender women recruited for a
behavioral survey in Guatemala City. Transgender sex workers were significantly more likely to have
been discriminated against, physically abused and forced to have sex compared to non-sex workers and
compared to male sex workers. Moreover, transgender sex workers used illicit drugs and were rejected
by family more often than male sex workers. The behaviours and adverse life events under study have

all been linked to an increased risk of HIV infection.>%>%103

The combination of substance abuse, violence and discrimination that affects transgender and
male sex workers in Guatemala has been previously described as a syndemic.>>7>1% The term syndemic
has been used to describe the co-occurrence of substance abuse, HIV, and violence as a set of enmeshed
and mutually enhancing health problems that work together in a context of deleterious social and
physical conditions to increase vulnerability.'3* The syndemic even exists as a dose-response relationship

between the number of adverse life events among transgender women and the HIV prevalence, where
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adverse life events include ever having experienced physical violence, having been in jail, having been

raped and having low literacy.’

The discrimination faced by transgender women in Guatemala was explored in a qualitative
study where participants expressed fear of discrimination related to gender identify, sexual behaviors
and HIV/STI diagnosis as a barrier to accessing sexual health services and fear of rejection by peers for
being diagnosed with HIV.%® HIV-related stigma interacts and builds on societal judgment of certain
behaviors, lifestyles or characteristics as undesirable or ‘wrong,’” including homosexuality, bisexuality
and sex work.*?® Stigma and discrimination towards transgender women are underlying determinants
that indirectly increase HIV risk in addition to a deleterious effect on mental health and suicidal

inclination 68,99,106,199,200

Discrimination, physical abuse, forced sex, drug and alcohol use affect health negatively
regardless of whether they increase a person’s risk of HIV infection. Such adverse life events can lead to
anxiety, depression, and other mental health disorders in this case for transgender women,>>899-102

Programs, whether designed to prevent HIV infection or improve other area of health and well-being

should include services to address mental health and substance abuse issues.

The cross-sectional nature of this study makes it impossible to disentangle cause and effect in
relation to adverse life events, sex work and transgender identity. Many possible pathways exist in
which the different adverse life events precede or follow initiation of sex work and people go in and out
of sex work depending on their financial needs. This analysis can only point to associations between

transgender people, sex work and the behaviors and adverse life events under study.

Ideally, we would have made transgender women who did not engage in sex work a reference
group. However, the sample from this population was too small and we excluded those few participants

from the analysis rather than group them with the cisgender non-sex workers. As part of the decision on
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how to categorize transgender non-sex workers we looked at their lifetime history of sex work. Half of
the transgender women who had not received money for sex in the past year had engaged in sex work
at some point in their lives leading to the conclusion that the transgender non-sex workers were
dissimilar to the male non-sex workers but had not recently engaged in sex work and therefore could

not be defined as transgender sex workers.

This study did not collect biomarkers needed to confirm the increased HIV risk among
transgender sex workers but another study in Guatemala showed that the prevalence of HIV among

transgender women was two and half times that among MSM.*¢’

Most bio-behavioral studies of MSM recruit transgender women and sex workers as part of the
sample but do not always report the HIV prevalence, behaviors or prevention coverage separately for
these diverse populations. To understand the diversity of risk among the MSM-umbrella term,
researchers should report data for different subpopulation such as transgender women and sex

workers.

Given the available research on HIV risk among transgender women, prevention programs
should prioritize this population and tailor interventions to their needs. Condoms and behavior change
interventions have been promoted since the beginning of the HIV epidemic but HIV incidence among
transgender women continues to rise.?°220% |n recent years, interventions such as community
empowerment, = substance use and mental health services, HIV testing and immediate ART initiation
(test and treat), pre-exposure prophylaxis (PrEP), post-exposure prophylaxis (PEP) and rectal

microbicides have been either recommended or are under study.2%%2%

To address underlying determinants of HIV infection such as discrimination in education and
employment settings and lack of support from family, prevention interventions for transgender women

in Guatemala and other similar contexts should focus on skill-building, insertion into the labor market
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and support networks. Mass media campaigns should address stigma and discrimination towards people
of diverse sexual identities and people with HIV and stigma reduction interventions in health centers are

needed to further reduce barriers to care.
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Tables and Figures:

Table 5. Demographics by transgender identity and recent history of sex work, MSM and transgender
women, Guatemala City

Transgender sex
workers
n (%) (n = 122)

Male sex workers Non-sex workers
n (%) (n = 284) n (%) (n = 651)

Age
18-24 59 (48.4) 139 (48.9) 267 (41.0) 0.2
25-34 43 (35.2) 101 (35.6) 257 (39.5)
35+ 20 (16.4) 44 (15.5) 127 (19.5)
Education
primary or less 31(25.4) 78 (27.5) 42 (6.5) <0.0001
some or completed secondary 81 (66.4) 183 (64.4) 320 (49.2)
some or completed university 10 (8.2) 23 (8.1) 288 (44.3)
Monthly income
<$300 50 (43.1) 193 (69.9) 239 (37.3) <0.0001
$300-500 49 (42.2) 67 (24.3) 227 (35.5)
$501-800 11 (9.5) 11 (4.0) 87 (13.6)
>$800 6(5.2) 5(1.8) 87 (13.6)
Sexual orientation
Heterosexual 0(0.0) 36 (12.9) 25(3.9) <0.0001
Bisexual 0(0.0) 124 (44.3) 199 (30.7)
Gay 0(0.0) 120 (42.9) 425 (65.5)
Transgender 122 (100.0) 0(0.0) 0(0.0)
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Table 6. Crude and adjusted analysis for drug and alcohol use as associated with transgender identity and recent history of sex work

Used illicit drugs*

Binge drinking episode**

n (%) PR 95% Cl aPRt 95% Cl n (%) PR 95% Cl aPRt 95% CI
Transgender sex worker 53 (43.8) 2.5 1.9,3.2 2.6 2.0,35 49 (40.2) 14 1.1,1.8 1.5 1.2,2.0
Male sex worker 97 (34.3) 1.9 15,24 2.1 1.7,2.8 113 (39.8) 1.4 1.2,1.7 1.6 1.3,1.9
Non- sex worker 115 (17.8) 1 (ref) 1 (ref) 182 ( 28.0) 1 (ref) 1 (ref)

Transgender sex worker 53 (43.8) 1.3 1.0,1.7 1.2 09,16 49 (40.2) 1.0 08,13 1.0 07,13
Male sex worker 97 (34.3) 1 (ref) 1 (ref) 113 (39.8) 1 (ref) 1 (ref)

* in the past 12 months; ** in the past 7 days; Tadjusted for age, education and monthly income
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Table 7. Crude and adjusted analysis for mistreatment, forced sex and social exclusion as associated with transgender identity and recent history

of sex work

Discriminated due to sexual identity*

Rejected by family

n (%) PR 95% CI aPR** 95% CI n (%) PR 95% CI aPR** 95% CI
Transgender sex worker 89 ( 73.0) 29 24,34 2.7 2.2,3.2 55(45.1) 1.3 1.0,1.6 1.3 1.0,1.6
Male sex worker 110( 38.7) 1.5 13,19 13 11,16 71(25.2) 0.7 0.6,0.9 0.7 0.6,0.9
Non- sex worker 165 ( 25.3) 1 (ref) 1 (ref) 225 (34.8) 1 (ref) 1 (ref)
Transgender sex worker 89 ( 73.0) 1.9 1.6,2.3 2.0 1.7,2.4 55 (45.1) 1.8 14,24 1.8 13,24
Male sex worker 110 ( 38.7) 1 (ref) 1 (ref) 71(25.2) 1 (ref) 1 (ref)

Physically abused* Forced to have sex*

n (%) PR 95% CI aPR** 95% CI n (%) PR 95% CI aPR** 95% CI
Transgender sex worker 35 (28.7) 9.3 5.6,15.6 7.3 43,12.4 15( 13.5) 6.5 3.0,14.2 7.5 3.1,18.2
Male sex worker 25( 8.8) 2.9 1.6,5.1 1.7 1.0,3.1 28 (12.5) 6.0 3.0,12.2 6.1 2.7,14.2
Non- sex worker 20( 3.1) 1 (ref) 1 (ref) 10( 2.1) 1 (ref) 1 (ref)
Transgender sex worker 35 ( 28.7) 3.3 2.0,5.2 4.2 2.6,6.8 15( 13.5) 1.1 0.6,1.9 1.2 07,23
Male sex worker 25( 8.8) 1 (ref) 1 (ref) 28 (12.5) 1 (ref) 1 (ref)

* In the past 12 months; ** adjusted for age, education and monthly income



CHAPTER SIX: CONCLUSIONS

Globally, transgender women and men who have sex with men (MSM) are 50 and 19 times,
respectively, as likely to be infected with HIV compared to the general population.’? Despite knowledge
of effective interventions to prevention HIV infection, the incidence among MSM and transgender
women continues to rise. The purpose of this dissertation was to: 1) describe the population missed
through venue-based sampling and illustrate how data on venues frequented by MSM and transgender
women can be used to prioritize delivery of HIV prevention services; 2) identify contextual factors that

contribute to HIV risk among transgender and male sex workers who have sex with men.

Summary of Findings

The first aim of this dissertation was designed to explore the differences between the men who
have sex with men and transgender populations reached through venues, i.e. time-location sampling,
(TLS) and those reached though respondent-driven sampling (RDS) who do not frequent venues. Both
TLS and RDS have advantages and disadvantages in the information they provide and the logistics of
implementation. The differences are potentially context- and population-specific. In Latin America, RDS
appears to reach MSM, who have sex with both men and women, identify as heterosexual or bisexual,
are older and have a lower level of education. The RDS non-venue goers were more likely to have
concurrent partners than people reached through TLS. In this analysis, access to prevention services was

similar in the two samples.

In RDS, each participant can recruit up to three peers to participate in the study where the first
recruitment waves are closest to the seeds or initial participants chosen by the investigators and the last

waves are most distant. In Malawi, the percent of MSM who had been tested for HIV more than once
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decreased in subsequent RDS recruitment waves from 31 to 12%. In addition, the percent of MSM
unaware that they were HIV-positive increased across waves in Malawi, Swaziland and Lesotho.*®! The
analysis from three African countries supports the hypothesis that RDS initially recruits men who are
more easily reached and seek HIV prevention services but eventually reaches men who are less likely to
access services. It is also indicative that HIV prevalence decreased across waves, in Malawi and Lesotho,
supporting the idea that MSM farthest from the initial recruits are less likely to be exposed to HIV.
Prevention programs need to prioritize subpopulations at highest risk and as coverage is adequate,

expand to reach subpopulations at lower risk and with less access to prevention services.

The first aim also compared the MSM and transgender population recruited at different types of
venues as part of the TLS study. This analysis is an example of how HIV programs can collect data about
different venues where the target population can be reached including service coverage and risk

characteristics of people at different types of venues.

In our analysis, clubs, streets and parks known to be visited by MSM and transgender women
had the highest yields. While the majority of men approached at clubs were truly MSM, parks and
streets were mixed sites with many men from the general population complicating interventions that
wish to target MSM exclusively. NGOs, saunas, and hotels are low volume venues but most men at those

sites were MSM, facilitating targeted service delivery.

If programs wish to reach people at highest risk, it is important to know that MSM and
transgender women identified at streets, parks, saunas and NGOs had more sexual partners or were
more likely to have received money for sex compared to participants from bars, indicating a higher risk

vs. lower risk populations.

To reduce coverage gaps, programs should consider that MSM and transgender women at

restaurants, cafes, saunas and hotels were less likely to be tested for HIV or have received free
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condoms. Given that all MSM and transgender women recruited at venues are in theory, reachable,
coverage for prevention services is expected to be high. Prevention programs in Guatemala can use this
analysis as a baseline and set the bar higher as coverage improves. For example, in addition to HIV
testing the past year, programs can measure repeat testing, awareness of HIV-positive status and
receipt of a package of prevention services to ensure people at venues are receiving the recommended

services from national or WHO guidelines.

As a recommendation for programs moving forward, venue-based sampling and respondent-
driven sampling (RDS) can and should be used to identify subpopulations at increased risk of HIV, assess
coverage of HIV prevention and treatment services and deliver services to populations and geographical
areas with the greatest gaps in coverage. As new point-of-care tests for CD4 and viral load are
introduced, outreach workers and clinics closer to the populations’ home can offer a better follow-up
for people living with HIV. Focusing on the areas where the HIV epidemic is concentrated, identifying the
places where services are lacking and implanting HIV testing, treatment and support in those areas are

steps towards achieving more efficient and effective HIV prevention programs.

The second aim is linked to the first in that it sought to identify subpopulations at increased risk
of HIV, people who most need HIV prevention and treatment services. Globally, the prevalence of HIV
was highest among transgender sex workers (27%), followed by transgender non-sex workers and male
sex workers (15%) and female sex workers (5%).18 Male-to-female transgender sex workers, male sex
workers who have sex with men and MSM non-sex workers were the subpopulations from our analysis.
First and foremost, the two recruitment arms recruited 142 transgender women or 13% of the study
population in a study that was not designed to oversample transgender women. Of those transgender
women, almost all had received money for sex at some point in their lives and 86% had received money

for sex in the past 12 months, meeting our definition for current sex work. The fact that an
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overwhelming majority of the transgender women sampled were also sex workers is an obvious sign of

increased risk among this population.

Overall, transgender and male sex workers were more likely to engage in risk behaviors or be
affected by underlying risk factors than non-sex workers. Transgender and male sex workers were more
likely to have used illicit drugs and consumed alcohol in higher quantities, behaviors associated with
condomless anal intercourse and HIV infection, compared to MSM who had not received money for

sex. 16,45,46,48-63

The interconnectedness of substance abuse, educational and economic opportunity, stigma,
discrimination and violence make it difficult to pinpoint specific factors or behaviors that put
transgender women at increased risk of HIV. Researchers have introduced the term syndemic to
describe the co-occurrence of the societal and health problems faced by transgender women and men

who have sex with men in some contexts.>>7%134135136

In our analysis, both transgender and male sex workers faced higher levels of discrimination,
physical abuse and forced sex compared to men who had not received money for sex. It is easier for
cisgender MSM to hide their sexual identify from the public and therefore protect themselves from
discrimination and harassment. Transgender and male sex workers, most of whom meet their clients in
the street are subject the constant harassment, discrimination, violence and rape. Transgender and
male sex workers, who can be reached through parks, streets, saunas, hotels, NGOs and social networks,

are in need of violence prevention, psychosocial and other basic HIV prevention interventions.

Public Health Implications
In its consolidated guidelines on HIV prevention, diagnosis treatment and care for key populations,

which include transgender women and MSM, the WHO recommends:2°®
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a. supportive legislation, policy and financial commitment, including decriminalization of
certain behaviors of key populations

b. addressing stigma and discrimination, including by making health services available,
accessible and acceptable

c. community empowerment

d. addressing violence against people from key populations

Health sector interventions should include:

a. comprehensive condom and lubricant programming

b. harm reduction interventions for substance use

c. behavioral interventions

d. HIV treatment and care

e. prevention and management of co-infections and other co-morbidities, including viral
hepatitis, tuberculosis and mental health conditions.

f. sexual and reproductive health interventions (STl screening, diagnosis and treatment)

g. pre-exposure prophylaxis (PrEP)

h. post-exposure prophylaxis (PEP)

i. harm reduction programs for people who inject drugs

People living with HIV should have access to:

a. linkages to care, follow-up and ART initiation
b. adherence programs, support groups

c. viral load monitoring

In 2015, the WHO expanded its recommendation for ART initiation to all people with HIV

regardless of CD4 count and PrEP for HIV negative individuals at substantial risk of HIV infection.2%®
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Governmental and non-governmental organizations providing HIV prevention and treatment
services to transgender and MSM populations should continue to identify and pilot interventions to
improve the availability, acceptability and accessibility of HIV prevention services mentioned above.
Mobile and home-based service delivery are strategies to improve access for people who do not wish to
come to a health center. Programs to improve the friendliness of established clinics towards the key
populations such as sensitization of health care workers will improve uptake among the population.
Mapping of venues where transgender women and MSM socialize or work and the presence of HIV

prevention services will help identify gaps in services.

An adequate programmatic response to the high rates of HIV transmission that often cluster in
specific places or among specific populations requires dynamic data collection and analysis. In many
cities around the world, organizations have conducted integrated bio-behavioral surveillance studies
(IBSS) to assess the burden of HIV among specific populations and in some areas the surveys have been
repeated to investigate trends over time. IBBS are typically expensive, conducted by foreign universities,
NGOs or companies and depend on international donors. The information collected through such
surveys, including the data from this analysis is valuable for program planning but not consistently
integrated into countries’ routine surveillance systems. Once collected, IBBS data are sometimes
ignored, forgotten or underutilized due to lack of technical expertise or political will. In general, a gap
between research or surveillance data and programs or service delivery needs to be bridged so that data

collection and services are tightly interconnected if not one in the same.

Data can and should be combined in innovative ways, including with geographical information,
to produce a more detailed and vivid understanding of the HIV epidemic. To take full advantage of these
new opportunities requires enhancing HIV-related data collection and analysis systems, working with

affected communities and key populations to achieve high-quality data and analysis and ensuring that
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the information is gathered and used in ways that support and do not expose people to victimization

and harassment.

The benefits of data on populations at increased risk are innumerable but the potential harms or
unintended consequences of data collection must be taken into account. Mapping of venues where
transgender women and MSM work or socialize could call unwanted attention to the populations and
increase stigma and violence.??*?1° Criminalization of same-sex behavior or gender transition reinforces
stigma and discrimination against these populations, and acts to legitimize violence, extortion and
discrimination against them by police as well as private actors.?!! The fear of arrest or police abuse
drives people who use drugs away from lifesaving HIV services, and fosters risky practices. In summary,
organizations that collect data or provide services to transgender women and MSM should consider the
level of stigma and laws that criminalize same sex behavior, sex work or nonconforming gender
identities and always involve the population in any data collection or programmatic activity from the

start 212,213

As part of the planning stage, organizations that will collect data on MSM should consider the
heterogeneity of the MSM umbrella term and potential subpopulations for which stratified data will be
needed. Potential populations or subpopulations include transgender women, sex workers, bisexual-,
gay- and heterosexual-identifying MSM, people who inject drugs and people in prisons or closed
settings. A formative assessment should be conducted to identify subpopulations in the local context
before conducting quantitative data collection, monitoring or evaluation. Stratification of data by
subpopulation allows for tailoring of services to a population’s needs, program planning and justification

of additional services for a specific population.
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Future Research Directions

Future research should focus on acceptability, feasibility and long term side effects of PrEP for
MSM and transgender women. For MSM and transgender women with HIV, research should evaluate
interventions to improve adherence to ART. Community engagement and interventions to empower
populations at increased risk and reduce stigma towards MSM and transgender women should also be
implemented and evaluated. New types of condoms should be designed and their acceptability studied.

Vaccine research should continue until successful.

Conclusions

Routine surveillance or alternatively, IBSS, is needed to identify subpopulations at increased risk
of HIV and monitor coverage of HIV prevention and treatment services. Surveillance should document
not only the prevalence of HIV and other STI but also risk factors such as condom use and number of

partners and underlying determinants such as discrimination, violence, drug and alcohol use.

Most transgender women in Guatemala City receive money for sex and are affected by adverse
life events that act as underlying determinants of HIV infection. Programs should include psychosocial
interventions for substance abuse and prevention of violence towards transgender women. Venues
where transgender women, male sex workers and MSM can be reached are low-hanging fruit for HIV
prevention programs and services offered should follow global guidance for key populations at

increased risk.

67



10.

11.

12.

13.

REFERENCES

Baral S, Sifakis F, Cleghorn F, Beyrer C. Elevated risk for HIV infection among men who have sex
with men in low- and middle-income countries 2000-2006: a systematic review. PLoS Med
2007;4:e339.

Baral SD, Poteat T, Stromdahl S, Wirtz AL, Guadamuz TE, Beyrer C. Worldwide burden of HIV in
transgender women: a systematic review and meta-analysis. Lancet Infect Dis 2013;13:214-22.

Kelly JA, Amirkhanian YA, Seal DW, et al. Levels and predictors of sexual HIV risk in social
networks of men who have sex with men in the Midwest. AIDS Education and Prevention
2010;22:483-95.

Li X, Shi W, Li D, et al. Predictors of unprotected sex among men who have sex with men in
Beijing, China. Southeast Asian J Trop Med Public Health 2008;39:99-108.

Yang H, Hao C, Huan X, et al. HIV incidence and associated factors in a cohort of men who have
sex with men in Nanjing, China. Sex Transm Dis 2010;37:208-13.

Herbst JH, Jacobs ED, Finlayson TJ, McKleroy VS, Neumann MS, Crepaz N. Estimating HIV
prevalence and risk behaviors of transgender persons in the United States: a systematic review.
AIDS Behav 2008;12:1-17.

Grant JM, Mottet LA, Tanis J, Harrison J, Herman JL, Keisling M. Injustice at Every Turn: A Report
on the National Transgender Discrimination Survey. Washington: National Center for
Transgender Equality and National Gay and Lesbian Task Force; 2011.

Newman PA, Chakrapani V, Cook C, Shunmugam M, Kakinami L. Correlates of paid sex among
men who have sex with men in Chennai, India. Sex Transm Infect 2008;84:434-8.

Newman PA, Lee SJ, Roungprakhon S, Tepjan S. Demographic and Behavioral Correlates of HIV
Risk among Men and Transgender Women Recruited from Gay Entertainment Venues and
Community-based Organizations in Thailand: Implications for HIV Prevention. Prev Sci 2012.

Makadon HJ. Improving health care for the lesbian and gay communities. N Engl J Med
2006;354:895-7.

Newman PA, Roungprakhon S, Tepjan S, Yim S. Preventive HIV vaccine acceptability and
behavioral risk compensation among high-risk men who have sex with men and transgenders in

Thailand. Vaccine 2010;28:958-64.

Mahajan AP, Sayles JN, Patel VA, et al. Stigma in the HIV/AIDS epidemic: a review of the
literature and recommendations for the way forward. AIDS 2008;22 Suppl 2:567-79.

Sanchez NF, Sanchez JP, Danoff A. Health care utilization, barriers to care, and hormone usage
among male-to-female transgender persons in New York City. Am J Public Health 2009;99:713-9.

68



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Bauer GR, Hammond R, Travers R, Kaay M, Hohenadel KM, Boyce M. "I don't think this is
theoretical; this is our lives": how erasure impacts health care for transgender people. J Assoc
Nurses AIDS Care 2009;20:348-61.

Boyce S, Barrington C, Bolanos H, Arandi CG, Paz-Bailey G. Facilitating access to sexual health
services for men who have sex with men and male-to-female transgender persons in Guatemala
City. Cult Health Sex 2012;14:313-27.

Wilson EC, Garofalo R, Harris RD, et al. Transgender female youth and sex work: HIV risk and a
comparison of life factors related to engagement in sex work. AIDS Behav 2009;13:902-13.

Weir SS, Li J, Edwards JK, et al. Exploring venue-associated risk: a comparison of multiple
partnerships and syphilis infection among women working at entertainment and service venues.
AIDS Behav 2014;18 Suppl 2:153-60.

Sahastrabuddhe S, Gupta A, Stuart E, et al. Sexually transmitted infections and risk behaviors
among transgender persons (Hijras) of Pune, India. J Acquir Immune Defic Syndr 2012;59:72-8.

Brahmam GN, Kodavalla V, Rajkumar H, et al. Sexual practices, HIV and sexually transmitted
infections among self-identified men who have sex with men in four high HIV prevalence states
of India. AIDS 2008;22 Suppl 5:545-57.

Foster LV. A brief history of Central America. New York: Facts on File; 2000.

LaFeber W. Inevitable revolutions : the United States in Central America. New York: Norton;
1983.

International Data Base. United States Census Bureau, 2013. (Accessed Nov. 11, 2013, at
http://www.census.gov/population/international/data/idb/informationGateway.php.)

The World Factbook. Central Intelligence Agency,, 2013. (Accessed Nov. 11, 2013, at
https://www.cia.gov/library/publications/the-world-factbook/index.html.)

Human development report 2010 : the real wealth of nations ; pathways to human
development. New York, NY: United Nations Development Program 2010.; 2010.

Malik K. Human development report 2013 : the rise of the South : human progress in a diverse
world. New York, NY: United Nations Development Programme; 2013.

AIDS Info. UNAIDS, 2015. (Accessed 15 August, 2015, at
http://www.unaids.org/en/dataanalysis/datatools/aidsinfo/.)

Hoja de datos Guatemala: Dia del sida 2012. UNAIDS, 2012. (Accessed Nov. 11, 2013, at
http://www.unicef.org.gt/2 sala de prensa/docs y media/HOJA DATOS VIH GUATEMALA.pd

£)

Casos VIH/VIH Avanzado Guatemala 2011. Unidad de Vigilancia Epidemioldgica, Centro Nacional
Epidemiologia, Ministerio de Salud Publica y Asistencia Social, 2012. (Accessed Nov. 11, 2013, at

69


http://www.census.gov/population/international/data/idb/informationGateway.php.
http://www.cia.gov/library/publications/the-world-factbook/index.html.
http://www.unaids.org/en/dataanalysis/datatools/aidsinfo/
http://www.unicef.org.gt/2_sala_de_prensa/docs_y_media/HOJA_DATOS_VIH_GUATEMALA.pdf.
http://www.unicef.org.gt/2_sala_de_prensa/docs_y_media/HOJA_DATOS_VIH_GUATEMALA.pdf.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

http://epidemiologia.mspas.gob.gt/vigepi/2012/boletin%20VIH/Situacion%20VIH-
SIDA%20Guatemala%202011.pdf.)

Caceres CF. HIV among gay and other men who have sex with men in Latin America and the
Caribbean: a hidden epidemic? AIDS 2002;16 Suppl 3:523-33.

Caceres CF, Mendoza W. Monitoring trends in sexual behaviour and HIV/STIs in Peru: are
available data sufficient? Sex Transm Infect 2004;80 Suppl 2:ii80-4.

Caceres C, Konda K, Pecheny M, Chatterjee A, Lyerla R. Estimating the number of men who have
sex with men in low and middle income countries. Sex Transm Infect 2006;82 Suppl 3:iii3-9.

Tabet S, Sanchez J, Lama J, et al. HIV, syphilis and heterosexual bridging among Peruvian men
who have sex with men. AIDS 2002;16:1271-7.

Miller WM, Buckingham L, Sanchez-Dominguez MS, Morales-Miranda S, Paz-Bailey G. Systematic
review of HIV prevalence studies among key populations in Latin America and the Caribbean.
Salud Publica Mex 2013;55 Suppl 1:565-78.

Miller W, Garcia J, Alvarez B, et al. Perfil Epidemioldgico del VIH Guatemala 2009. Guatemala:
Ministerio de Salud Publica y Asistencia Social, Universidad del Valle de Guatemala; 2011.

Soto RJ, Ghee AE, Nufiez CA, et al. Sentinel surveillance of sexually transmitted infections/HIV
and risk behaviors in vulnerable populations in 5 Central American countries. J Acquir Immune
Defic Syndr 2007;46:101-11.

Sanchez-Viesca AF. Final report of the follow-up study: Initiative for the strengthening of
HIV/AIDS prevention and treatment actions among vulnerable groups and prioritized areas. Final
report. Guatemala City: World Vision of Guatemala; Center for Strategic Health Development
(CES); 2010.

Poundstone KE, Strathdee SA, Celentano DD. The social epidemiology of human
immunodeficiency virus/acquired immunodeficiency syndrome. Epidemiologic reviews
2004;26:22-35.

Baral S, Logie CH, Grosso A, Wirtz AL, Beyrer C. Modified social ecological model: a tool to guide
the assessment of the risks and risk contexts of HIV epidemics. BMC Public Health 2013;13:482.

Pan American Health Organization. Blueprint for the Provision of Comprehensive Care to Gay
Men and Other Men Who Have Sex with Men (MSM) in Latin America and the Caribbean.
Washington, D.C.: OPS; 2010.

Chow EP, Tucker JD, Wong FY, et al. Disparities and Risks of Sexually Transmissible Infections
among Men Who Have Sex with Men in China: A Meta-Analysis and Data Synthesis. PLoS One
2014;9:e89959.

Baral SD, Grosso A, Holland C, Papworth E. The epidemiology of HIV among men who have sex
with men in countries with generalized HIV epidemics. Curr Opin HIV AIDS 2014;9:156-67.

70


http://epidemiologia.mspas.gob.gt/vigepi/2012/boletin%20VIH/Situacion%20VIH-SIDA%20Guatemala%202011.pdf.
http://epidemiologia.mspas.gob.gt/vigepi/2012/boletin%20VIH/Situacion%20VIH-SIDA%20Guatemala%202011.pdf.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Fleming DT, Wasserheit JN. From epidemiological synergy to public health policy and practice:
the contribution of other sexually transmitted diseases to sexual transmission of HIV infection.
Sex Transm Infect 1999;75:3-17.

Zhong F, Lin P, Xu H, et al. Possible increase in HIV and syphilis prevalence among men who have
sex with men in Guangzhou, China: results from a respondent-driven sampling survey. AIDS
Behav 2011;15:1058-66.

Ruan S, Yang H, Zhu Y, et al. Rising HIV prevalence among married and unmarried among men
who have sex with men: Jinan, China. AIDS and Behavior 2009;13:671-6.

Koblin BA, Husnik MJ, Colfax G, et al. Risk factors for HIV infection among men who have sex
with men. AIDS 2006;20:731-9.

Garofalo R, Deleon J, Osmer E, Doll M, Harper GW. Overlooked, misunderstood and at-risk:
exploring the lives and HIV risk of ethnic minority male-to-female transgender youth. J Adolesc
Health 2006;38:230-6.

Stall R, Paul JP, Greenwood G, et al. Alcohol use, drug use and alcohol-related problems among
men who have sex with men: the Urban Men's Health Study. Addiction 2001;96:1589-601.

Stall R, McKusick L, Wiley J, Coates TJ, Ostrow DG. Alcohol and drug use during sexual activity
and compliance with safe sex guidelines for AIDS: the AIDS Behavioral Research Project. Health
Educ Q 1986;13:359-71.

McKirnan D, Peterson P. Aids-risk behavior among homosexual males: The role of attitudes and
substance abuse. Psychology & Health 1989;3:161-71.

Rapues J, Wilson EC, Packer T, Colfax GN, Raymond HF. Correlates of HIV infection among
transfemales, San Francisco, 2010: results from a respondent-driven sampling study. Am J Public
Health 2013;103:1485-92.

Fisher DG, Reynolds GL, Napper LE. Use of crystal methamphetamine, Viagra, and sexual
behavior. Curr Opin Infect Dis 2010;23:53-6.

Nemoto T, Sausa LA, Operario D, Keatley J. Need for HIV/AIDS education and intervention for
MTF transgenders: responding to the challenge. J Homosex 2006;51:183-202.

Bockting WO, Robinson BE, Rosser BR. Transgender HIV prevention: a qualitative needs
assessment. AIDS Care 1998;10:505-25.

Nemoto T, Operario D, Keatley J, Han L, Soma T. HIV risk behaviors among male-to-female
transgender persons of color in San Francisco. Am J Public Health 2004;94:1193-9.

Mustanski B, Garofalo R, Herrick A, Donenberg G. Psychosocial health problems increase risk for

HIV among urban young men who have sex with men: preliminary evidence of a syndemic in
need of attention. Ann Behav Med 2007;34:37-45.

71



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Garofalo R, Herrick A, Mustanski BS, Donenberg GR. Tip of the Iceberg: young men who have sex
with men, the Internet, and HIV risk. Am J Public Health 2007;97:1113-7.

Thiede H, Valleroy LA, MacKellar DA, et al. Regional patterns and correlates of substance use
among young men who have sex with men in 7 US urban areas. Am J Public Health
2003;93:1915-21.

Stall R, Mills TC, Williamson J, et al. Association of co-occurring psychosocial health problems
and increased vulnerability to HIV/AIDS among urban men who have sex with men. Am J Public
Health 2003;93:939-42.

Wong W, Chaw JK, Kent CK, Klausner JD. Risk factors for early syphilis among gay and bisexual
men seen in an STD clinic: San Francisco, 2002-2003. Sex Transm Dis 2005;32:458-63.

Mansergh G, Shouse RL, Marks G, et al. Methamphetamine and sildenafil (Viagra) use are linked
to unprotected receptive and insertive anal sex, respectively, in a sample of men who have sex
with men. Sex Transm Infect 2006;82:131-4.

Prestage G, Jin F, Kippax S, Zablotska I, Imrie J, Grulich A. Use of illicit drugs and erectile
dysfunction medications and subsequent HIV infection among gay men in Sydney, Australia. J
Sex Med 2009;6:2311-20.

Perdue T, Hagan H, Thiede H, Valleroy L. Depression and HIV risk behavior among Seattle-area
injection drug users and young men who have sex with men. AIDS Educ Prev 2003;15:81-92.

Paul JP, Catania J, Pollack L, et al. Suicide attempts among gay and bisexual men: Lifetime
prevalence and antecedents. American Journal of Public Health 2002;92:1338-45.

Hernandez AL, Lindan CP, Mathur M, et al. Sexual behavior among men who have sex with
women, men, and Hijras in Mumbai, India--multiple sexual risks. AIDS Behav 2006;10:5S5-16.

Rehan N, Chaudhary I, Shah SK. Socio-sexual behaviour of hijras of Lahore. ] Pak Med Assoc
2009;59:380-4.

Nemoto T, Iwamoto M, Wong S, Le MN, Operario D. Social factors related to risk for violence
and sexually transmitted infections/HIV among Asian massage parlor workers in San Francisco.
AIDS Behav 2004;8:475-83.

Operario D, Nemoto T. Sexual risk behavior and substance use among a sample of Asian Pacific
Islander transgendered women. AIDS Educ Prev 2005;17:430-43.

Clements-Nolle K, Marx R, Guzman R, Katz M. HIV prevalence, risk behaviors, health care use,
and mental health status of transgender persons: implications for public health intervention. Am
J Public Health 2001;91:915-21.

Hwahng SJ, Nuttbrock L. Sex Workers, Fem Queens, and Cross-Dressers: Differential

Marginalizations and HIV Vulnerabilities Among Three Ethnocultural Male-to-Female
Transgender Communities in New York City. Sex Res Social Policy 2007;4:36-59.

72



70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Hoffman BR. The Interaction of Drug Use, Sex Work, and HIV Among Transgender Women. Subst
Use Misuse 2014;49:1049-53.

Sausa LA, Keatley J, Operario D. Perceived risks and benefits of sex work among transgender
women of color in San Francisco. Arch Sex Behav 2007;36:768-77.

Brennan J, Kuhns LM, Johnson AK, Belzer M, Wilson EC, Garofalo R. Syndemic Theory and HIV-
Related Risk Among Young Transgender Women: The Role of Multiple, Co-Occurring Health
Problems and Social Marginalization. Am J Public Health 2012;102:1751-7.

Morgan SW, Stevens PE. Transgender identity development as represented by a group of
female-to-male transgendered adults. Issues Ment Health Nurs 2008;29:585-99.

Grossman AH, D'Augelli AR. Transgender youth: invisible and vulnerable. ] Homosex
2006;51:111-28.

Kurdek LA, Schmitt JP. Perceived emotional support from family and friends in members of
homosexual, married, and heterosexual cohabiting couples. ] Homosex 1987;14:57-68.

Jacobs RJ, Rasmussen LA, Hohman MM. The Social Support Needs of Older Lesbians, Gay Men,
and Bisexuals. Journal of Gay & Lesbian Social Services 1999;9:1-30.

McLeroy KR, Bibeau D, Steckler A, Glanz K. An ecological perspective on health promotion
programs. Health Educ Q 1988;15:351-77.

Wellings K, Collumbien M, Slaymaker E, et al. Sexual behaviour in context: a global perspective.
Lancet 2006;368:1706-28.

Wang K, Brown K, Shen SY, Tucker J. Social network-based interventions to promote condom
use: a systematic review. AIDS Behav 2011;15:1298-308.

Misra G. Decriminalising homosexuality in India. Reprod Health Matters 2009;17:20-8.

Skanland CA. India: Delhi high court annuls law criminalizing adult homosexual relations. HIV
AIDS Policy Law Rev 2009;14:49-51.

Balsam KF, Rothblum ED, Beauchaine TP. Victimization over the life span: a comparison of
lesbian, gay, bisexual, and heterosexual siblings. J Consult Clin Psychol 2005;73:477-87.

Corliss HL, Cochran SD, Mays VM. Reports of parental maltreatment during childhood in a
United States population-based survey of homosexual, bisexual, and heterosexual adults. Child
Abuse Negl 2002;26:1165-78.

Greenwood GL, Relf MV, Huang B, Pollack LM, Canchola JA, Catania JA. Battering victimization
among a probability-based sample of men who have sex with men. Am J Public Health
2002;92:1964-9.

Dean L, White J, Dunn P, et al. Lesbian, Gay, Bisexual, and Transgender Health: Findings and
Concerns. Journal of the Gay and Lesbian Medical Association 2000;4:102-51.

73



86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

Lombardi E. Enhancing transgender health care. Am J Public Health 2001;91:869-72.

Stieglitz KA. Development, risk, and resilience of transgender youth. J Assoc Nurses AIDS Care
2010;21:192-206.

Clements-Nolle K, Wilkinson W, Kitano K, Marx R. HIV prevention and health service needs of
the transgendercommunity in San Francisco. In: Bockting W, Kirk S, eds. Transgender and HIV:
Risks, prevention and care Binghamton, NY: Haworth Press, Inc.; 2001:69-89.

Kammerer N, Mason T, Connors M. Transgender Health and Social Service needs in the context
of HIV Risk. International Journal of Transgenderism 1999;3.

Boles J, Elifson KW. The social organization of transvestite prostitution and AIDS. Soc Sci Med
1994;39:85-93.

De Santis JP. HIV infection risk factors among male-to-female transgender persons: a review of
the literature. J Assoc Nurses AIDS Care 2009;20:362-72.

Reisner SL, Mimiaga MJ, Bland S, Mayer KH, Perkovich B, Safren SA. HIV risk and social networks
among male-to-female transgender sex workers in Boston, Massachusetts. J Assoc Nurses AIDS
Care 2009;20:373-86.

Wilson DP, Heymer KJ, Anderson J, O'Connor J, Harcourt C, Donovan B. Sex workers can be
screened too often: a cost-effectiveness analysis in Victoria, Australia. Sexually transmitted
infections 2010;86:117-25.

Lombardi EL, Wilchins RA, Priesing D, Malouf D. Gender violence: transgender experiences with
violence and discrimination. J Homosex 2001;42:89-101.

Kenagy GP. Transgender health: findings from two needs assessment studies in Philadelphia.
Health Soc Work 2005;30:19-26.

Safren SA, Heimberg RG. Depression, hopelessness, suicidality, and related factors in sexual
minority and heterosexual adolescents. J Consult Clin Psychol 1999;67:859-66.

Savin-Williams RC. Verbal and physical abuse as stressors in the lives of lesbian, gay male, and
bisexual youths: associations with school problems, running away, substance abuse,
prostitution, and suicide. J Consult Clin Psychol 1994;62:261-9.

Koblin BA, Torian L, Xu G, et al. Violence and HIV-related risk among young men who have sex
with men. AIDS Care 2006;18:961-7.

Clements-Nolle K, Marx R, Katz M. Attempted suicide among transgender persons: The influence
of gender-based discrimination and victimization. J Homosex 2006;51:53-69.

Nuttbrock L, Hwahng S, Bockting W, et al. Psychiatric impact of gender-related abuse across the
life course of male-to-female transgender persons. J Sex Res 2010;47:12-23.

74



101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

Nuttbrock L, Rosenblum A, Blumenstein R. Transgender Identity Affirmation and Mental Health.
International Journal of Transgenderism 2002;6.

Kosenko KA. Contextual influences on sexual risk-taking in the transgender community. J Sex Res
2011;48:285-96.

Melendez RM, Pinto R. 'It's really a hard life': love, gender and HIV risk among male-to-female
transgender persons. Cult Health Sex 2007;9:233-45.

Paul JP, Catania J, Pollack L, Stall R. Understanding childhood sexual abuse as a predictor of
sexual risk-taking among men who have sex with men: The Urban Men's Health Study. Child
Abuse Negl 2001;25:557-84.

Dilorio C, Hartwell T, Hansen N. Childhood sexual abuse and risk behaviors among men at high
risk for HIV infection. Am J Public Health 2002;92:214-9.

Nuttbrock L, Bockting W, Rosenblum A, et al. Gender abuse, depressive symptoms, and HIV and
other sexually transmitted infections among male-to-female transgender persons: a three-year
prospective study. Am J Public Health 2013;103:300-7.

Bokhari A, Nizamani NM, Jackson DJ, et al. HIV risk in Karachi and Lahore, Pakistan: an emerging
epidemic in injecting and commercial sex networks. Int J STD AIDS 2007;18:486-92.

Saleem NH, Adrien A, Razaque A. Risky sexual behavior, knowledge of sexually transmitted
infections and treatment utilization among a vulnerable population in Rawalpindi, Pakistan.
Southeast Asian J Trop Med Public Health 2008;39:642-8.

Pettifor AE, Rees HV, Kleinschmidt I, et al. Young people's sexual health in South Africa: HIV
prevalence and sexual behaviors from a nationally representative household survey. AIDS
2005;19:1525-34.

Khan S, Hussain MI, Parveen S, et al. Living on the extreme margin: social exclusion of the
transgender population (hijra) in Bangladesh. J Health Popul Nutr 2009;27:441-51.

Branson BM, Handsfield HH, Lampe MA, et al. Revised recommendations for HIV testing of
adults, adolescents, and pregnant women in health-care settings. MMWR Recomm Rep
2006;55:1-17; quiz CE1-4.

Marks G, Crepaz N, Senterfitt JW, Janssen RS. Meta-analysis of high-risk sexual behavior in
persons aware and unaware they are infected with HIV in the United States: implications for HIV
prevention programs. J Acquir Immune Defic Syndr 2005;39:446-53.

Pisani E, Girault P, Gultom M, et al. HIV, syphilis infection, and sexual practices among
transgenders, male sex workers, and other men who have sex with men in Jakarta, Indonesia.
Sex Transm Infect 2004;80:536-40.

Reidy WJ, Spielberg F, Wood R, Binson D, Woods WJ, Goldbaum GM. HIV risk associated with

gay bathhouses and sex clubs: findings from 2 seattle surveys of factors related to HIV and
sexually transmitted infections. Am J Public Health 2009;99 Suppl 1:5165-72.

75



115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

Weir SS, Pailman C, Mahlalela X, Coetzee N, Meidany F, Boerma JT. From people to places:
focusing AIDS prevention efforts where it matters most. AIDS 2003;17:895-903.

Lau JT, Lin C, Hao C, Wu X, Gu J. Public health challenges of the emerging HIV epidemic among
men who have sex with men in China. Public Health 2011;125:260-5.

Feng L, Ding X, Lu R, et al. High HIV prevalence detected in 2006 and 2007 among men who have
sex with men in China's largest municipality: an alarming epidemic in Chongqing, China. J Acquir
Immune Defic Syndr 2009;52:79-85.

Hong FC, Zhou H, Cai YM, et al. Prevalence of syphilis and HIV infections among men who have
sex with men from different settings in Shenzhen, China: implications for HIV/STD surveillance.
Sex Transm Infect 2009;85:42-4.

Thiede H, Jenkins RA, Carey JW, et al. Determinants of recent HIV infection among Seattle-area
men who have sex with men. American Journal of Public Health 2009;99 Suppl 1:5157-64.

Binson D, Woods WJ, Pollack L, Paul J, Stall R, Catania JA. Differential HIV risk in bathhouses and
public cruising areas. American Journal of Public Health 2001;91:1482-6.

Zhao J, Chen L, Cai WD, et al. HIV infection and sexual behaviors among non-commercial men
who have sex with men at different venues. Arch Sex Behav 2014;43:801-9.

Lau JT, Zhao JK, Wu XB, Gu J, Hao C. Gay saunas and the risks of HIV and syphilis transmissions in
China--results of a meta-analysis. J Sex Med 2013;10:642-52.

Xia Q, Tholandi M, Osmond DH, et al. The effect of venue sampling on estimates of HIV
prevalence and sexual risk behaviors in men who have sex with men. Sex Transm Dis
2006;33:545-50.

Mutchler MG, Bingham T, Chion M, Jenkins RA, Klosinski LE, Secura G. Comparing sexual
behavioral patterns between two bathhouses: implications for HIV prevention intervention
policy. ) Homosex 2003;44:221-42.

Prior J, Cusack CM. Spiritual dimensions of self-transformation in Sydney's gay bathhouses. J
Homosex 2010;57:71-97.

Elwood WN, Greene K, Carter KK. Gentlemen don't speak: Communication norms and condom
use in bathhouses. J Appl Commun Res 2003;31:277-97.

Ko NY, Lee HC, Hung CC, et al. Effects of structural intervention on increasing condom
availability and reducing risky sexual behaviours in gay bathhouse attendees. AIDS Care
2009;21:1499-507.

Ko NY, Lee HC, Chang JL, et al. Prevalence of human immunodeficiency virus and sexually

transmitted infections and risky sexual behaviors among men visiting gay bathhouses in taiwan.
Sex Transm Dis 2006;33:467-73.

76



129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

Ko NY, Lee HC, Chang JL, et al. Condom availability inTaiwanese gay bathhouses: the right things
in the wrong places. AIDS Educ Prev 2008;20:338-46.

Elford J, Bolding G, Davis M, Sherr L, Hart G. Web-based behavioral surveillance among men who
have sex with men: a comparison of online and offline samples in London, UK. J Acquir Immune
Defic Syndr 2004;35:421-6.

Evans AR, Wiggins RD, Mercer CH, Bolding GJ, Elford J. Men who have sex with men in Great
Britain: comparison of a self-selected internet sample with a national probability sample. Sex
Transm Infect 2007;83:200-5; discussion 5.

Wei C, Lim SH, Guadamuz TE, Koe S. Virtual Versus Physical Spaces: Which Facilitates Greater
HIV Risk Taking Among Men Who Have Sex with Men in East and South-East Asia? AIDS Behav
2013.

Singer M, Snipes C. Generations of suffering: experiences of a treatment program for substance
abuse during pregnancy. J Health Care Poor Underserved 1992;3:222-34; discussion 35-9.

Singer M. Pathogen-pathogen interaction: a syndemic model of complex biosocial processes in
disease. Virulence 2010;1:10-8.

Singer M, Clair S. Syndemics and public health: reconceptualizing disease in bio-social context.
Med Anthropol Q 2003;17:423-41.

Singer MC, Erickson PI, Badiane L, et al. Syndemics, sex and the city: understanding sexually
transmitted diseases in social and cultural context. Soc Sci Med 2006;63:2010-21.

CDC Syndemics Prevention Network. Exploring the Foundations of a Syndemic Orientation in
Public Health.

Blair J. Probability sample of gay urban males: The use of two-phase adaptive sampling. Journal
of Sex Research 1999;36:39-44.

Meyer IH, Colten ME. Sampling gay men: Random Digit Dialing versus sources in the Gay
Community. J Homosex 1999;37:99-110.

Mubhib FB, Lin LS, Stueve A, et al. A venue-based method for sampling hard-to-reach
populations. Public Health Rep 2001;116 Suppl 1:216-22.

Erickson B. Some problems of inference from chain data. Sociological Methodology Research
1971;10:276-302.

Biernacki P. Snowball Sampling: Problems and Techniques of Chain Referral Sampling.
Sociological Methods and Research 1981;10:141.

Magnani R, Sabin K, Saidel T, Heckathorn D. Review of sampling hard-to-reach and hidden
populations for HIV surveillance. AIDS 2005;19 Suppl 2:567-72.

77



144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

Ramirez-Valles J, Heckathorn DD, Vazquez R, Diaz RM, Campbell RT. From networks to
populations: the development and application of respondent-driven sampling among IDUs and
Latino gay men. AIDS Behav 2005;9:387-402.

Johnston LG, Khanam R, Reza M, et al. The effectiveness of respondent driven sampling for
recruiting males who have sex with males in Dhaka, Bangladesh. AIDS Behav 2008;12:294-304.

Goel S, Salganik MJ. Assessing respondent-driven sampling. Proc Natl Acad SciUS A
2010;107:6743-7.

Goel S, Salganik MJ. Respondent-driven sampling as Markov chain Monte Carlo. Stat Med
2009;28:2202-29.

Heckathorn D. Respondent driven sampling: A new approach to the study of hidden populations.
Social Problems 1997;44:174-99.

Heckathorn DD, Semaan S, Broadhead RS, Hughes JJ. Extensions of Respondent-Driven
Sampling: A New Approach to the Study of Injection Drug Users Aged 18-25. AIDS and Behavior
2002;6:55-67.

Stueve A, O'Donnell LN, Duran R, San Doval A, Blome J. Time-space sampling in minority
communities: results with young Latino men who have sex with men. Am J Public Health
2001;91:922-6.

Weir SS, Morroni C, Coetzee N, Spencer J, Boerma JT. A pilot study of a rapid assessment
method to identify places for AIDS prevention in Cape Town, South Africa. Sex Transm Infect
2002;78 Suppl 1:i106-13.

Waldo CR, McFarland W, Katz MH, MacKellar D, Valleroy LA. Very young gay and bisexual men
are at risk for HIV infection: the San Francisco Bay Area Young Men's Survey Il. J Acquir Immune
Defic Syndr 2000;24:168-74.

Valleroy LA, MacKellar DA, Karon JM, et al. HIV prevalence and associated risks in young men
who have sex with men. Young Men's Survey Study Group. JAMA 2000;284:198-204.

Paz-Bailey G, Miller W, Shiraishi RW, Jacobson JO, Abimbola TO, Chen SY. Reaching men who
have sex with men: a comparison of respondent-driven sampling and time-location sampling in
Guatemala City. AIDS Behav 2013;17:3081-90.

Agronick G, O'Donnell L, Stueve A, Doval AS, Duran R, Vargo S. Sexual behaviors and risks among
bisexually- and gay-identified young Latino men. AIDS Behav 2004;8:185-97.

Kendall C, Kerr LR, Gondim RC, et al. An empirical comparison of respondent-driven sampling,
time location sampling, and snowball sampling for behavioral surveillance in men who have sex

with men, Fortaleza, Brazil. AIDS Behav 2008;12:597-104.

Weir SS, Merli MG, Li J, et al. A comparison of respondent-driven and venue-based sampling of
female sex workers in Liuzhou, China. Sex Transm Infect 2012;88 Suppl 2:i95-101.

78



158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

Kral AH, Malekinejad M, Vaudrey J, et al. Comparing respondent-driven sampling and targeted
sampling methods of recruiting injection drug users in San Francisco. J Urban Health
2010;87:839-50.

Wei C, McFarland W, Colfax GN, Fuqua V, Raymond HF. Reaching black men who have sex with
men: a comparison between respondent-driven sampling and time-location sampling. Sex
Transm Infect 2012;88:622-6.

Sabin KM, Johnston LG. Epidemiological challenges to the assessment of HIV burdens among key
populations: respondent-driven sampling, time-location sampling and demographic and health
surveys. Curr Opin HIV AIDS 2014;9:101-6.

Clark JL, Konda KA, Silva-Santisteban A, et al. Sampling Methodologies for Epidemiologic
Surveillance of Men Who Have Sex with Men and Transgender Women in Latin America: An
Empiric Comparison of Convenience Sampling, Time Space Sampling, and Respondent Driven
Sampling. AIDS Behav 2013.

Lehtonen R. Practical methods for design and analysis of complex surveys. Chichester, West
Sussex, England ;Hoboken, NJ: J. Wiley; 2004.

Sigman R, Kalton G, Krishna N, Johnson C, Oster A. Weighting venue-based sample data for the
National HIV Behavioral Surveillance System among men who have sex with men, 2008. Joint
Statistical Meeting 2011 July 30- August 4, 2011; Miami Beach, Florida.

Liu B, Ferraro D, Wilson E, Brick M. Trimming Extreme Weights in Household Surveys. Joint
Statistical Meetings, Section on Survey Research Methods, American Statistical
Association2004:3905-11.

Simoes AM, Bastos Fl. [Audio Computer-Assisted Interview: a new technology in the assessment
of sexually transmitted diseases, HIV, and drug use]. Cad Saude Publica 2004;20:1169-81.

Ghanem KG, Hutton HE, Zenilman JM, Zimba R, Erbelding EJ. Audio computer assisted self
interview and face to face interview modes in assessing response bias among STD clinic patients.
Sex Transm Infect 2005;81:421-5.

Morales-Miranda S, Alvarez-Rodriguez B, Arambu N, et al. Encuesta de Vigilancia de
Comportamiento Sexual y Prevalencia del VIH e ITS, en poblaciones vulnerables y poblaciones
clave. Guatemala 2013: Universidad del Valle Guatemala, MSPAS, HIVOS Inc.; septiembre 2013.
Report No.: Publicacion UVG No. 27.

Steen R, Hontelez JA, Veraart A, White RG, de Vlas SJ. Looking upstream to prevent HIV
transmission: can interventions with sex workers alter the course of HIV epidemics in Africa as
they did in Asia? AIDS 2014;28:891-9.

Stanekova D, Kramarova P, Wimmerova S, Habekova M, Takacova M, Mojzesova M. HIV and risk

behaviour among men who have sex with men in Slovakia (2008-2009). Central European
journal of public health 2014;22:239-44.

79



170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

Yan H, Ding Y, Wong FY, et al. Epidemiological and molecular characteristics of HIV infection
among money boys and general men who have sex with men in Shanghai, China. Infection,
genetics and evolution : journal of molecular epidemiology and evolutionary genetics in
infectious diseases 2015;31:135-41.

Holland CE, Papworth E, Billong SC, et al. Antiretroviral treatment coverage for men who have
sex with men and female sex workers living with HIV in Cameroon. J Acquir Immune Defic Syndr
2015;68 Suppl 2:5232-40.

Firestone R, Rivas J, Lungo S, et al. Effectiveness of a combination prevention strategy for HIV
risk reduction with men who have sex with men in Central America: a mid-term evaluation. BMC
Public Health 2014;14:1244.

Luo Y, Zhu C, Chen S, et al. Risk factors for HIV and syphilis infection among male sex workers
who have sex with men: a cross-sectional study in Hangzhou, China, 2011. BMJ open
2015;5:e006791.

Holland CE, Papworth E, Billong SC, et al. Access to HIV services at non-governmental and
community-based organizations among men who have sex with men (MSM) in Cameroon: an
integrated biological and behavioral surveillance analysis. PLoS One 2015;10:e0122881.

Barrington C, Wejnert C, Guardado ME, Nieto Al, Bailey GP. Social network characteristics and
HIV vulnerability among transgender persons in San Salvador: identifying opportunities for HIV
prevention strategies. AIDS Behav 2012;16:214-24.

Burt RD, Thiede H. Evaluating consistency in repeat surveys of injection drug users recruited by
respondent-driven sampling in the Seattle area: results from the NHBS-IDU1 and NHBS-IDU2
surveys. Ann Epidemiol 2012;22:354-63.

Salganik MJ. Commentary: Respondent-driven sampling in the real world. Epidemiology
2012;23:148-50.

McCreesh N, Frost SD, Seeley J, et al. Evaluation of respondent-driven sampling. Epidemiology
2012;23:138-47.

Zhao J, Cai R, Chen L, et al. A comparison between respondent-driven sampling and time-
location sampling among men who have sex with men in Shenzhen, China. Arch Sex Behav
2015;44:2055-65.

Cohen MS, Chen YQ, McCauley M, et al. Prevention of HIV-1 infection with early antiretroviral
therapy. N Engl J Med 2011;365:493-505.

Stahlman S, Johnston LG, Yah C, et al. Respondent-driven sampling as a recruitment method for
men who have sex with men in southern sub-Saharan Africa: a cross-sectional analysis by wave.

Sex Transm Infect 2015.

UNAIDS. 90-90-90: An ambitious treatment target to help end the AIDS epidemic. Geneva:
UNAIDS; 2014.

80



183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

Nuttbrock L, Hwahng S, Bockting W, et al. Lifetime risk factors for HIV/sexually transmitted
infections among male-to-female transgender persons. J Acquir Immune Defic Syndr
2009;52:417-21.

Bauer GR, Travers R, Scanlon K, Coleman TA. High heterogeneity of HIV-related sexual risk
among transgender people in Ontario, Canada: a province-wide respondent-driven sampling
survey. BMC Public Health 2012;12:292.

Guadamuz TE, Wimonsate W, Varangrat A, et al. HIV prevalence, risk behavior, hormone use
and surgical history among transgender persons in Thailand. AIDS Behav 2011;15:650-8.

Beyrer C, Baral SD, van Griensven F, et al. Global epidemiology of HIV infection in men who have
sex with men. Lancet 2012;380:367-77.

Baggaley RF, White RG, Boily MC. HIV transmission risk through anal intercourse: systematic
review, meta-analysis and implications for HIV prevention. Int J Epidemiol 2010;39:1048-63.

Operario D, Soma T, Underhill K. Sex work and HIV status among transgender women:
systematic review and meta-analysis. J Acquir Immune Defic Syndr 2008;48:97-103.

Reback CJ, Simon PA, Bemis CC, Gatson B. The Los Angeles transgender health study:
Community report. Los Angeles2001.

Wilchins RA, Lombardi E, Priesing D, Malouf D. First national survey of transgender violence.
New York: GenderPAC; 1997.

Shaw SY, Lorway RR, Deering KN, et al. Factors associated with sexual violence against men who
have sex with men and transgendered individuals in Karnataka, India. PLoS One 2012;7:e31705.

Galindo Arandi C. Caligrafia de la memoria: Historias en cuerpos que se leen. Study report.
Guatemala City: Colectivo de Amigos Contra el Sida; 2010 September.

Aguilar Martinez JM, Martinez J. Crimenes de odio en Guatemala. Study Report. Guatemala City:
Colectivo de Amigo contra el Sida; 2010 April.

Valenzuela ME, Rangel M. Desigualdades entrecruzadas: Pobreza, género, etnia y raza en
América Latina. Santiago de Chile: Oficina Regional de la OIT para America Latina y el Caribe;
2004.

Amnesty International. Crimes of hate, conspiracy of silence: Crimes of hate, conspiracy of
silence. London: Amnesty International 2001. Report No.: ACT 40/016/2001.

Operario D, Nemoto T. HIV in transgender communities: syndemic dynamics and a need for
multicomponent interventions. J Acquir Immune Defic Syndr 2010;55 Suppl 2:591-3.

Figueroa JP, Cooper CJ, Edwards JK, et al. Understanding the high prevalence of HIV and other

sexually transmitted infections among socio-economically vulnerable men who have sex with
men in Jamaica. PLoS One 2015;10:e0117686.

81



198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

Parker R, Aggleton P. HIV and AIDS-related stigma and discrimination: a conceptual framework
and implications for action. Soc Sci Med 2003;57:13-24.

Bith-Melander P, Sheoran B, Sheth L, et al. Understanding sociocultural and psychological
factors affecting transgender people of color in San Francisco. J Assoc Nurses AIDS Care
2010;21:207-20.

Garofalo R, Osmer E, Sullivan C, Doll M, Harper G. Environmental, Psychosocial, and Individual
Correlates of HIV Risk in Ethnic Minority Male-to-Female Transgender Youth. Journal of
HIV/AIDS Prevention in Children & Youth 2006;7:89-104.

Oster AM, Johnson CH, Le BC, et al. Trends in HIV prevalence and HIV testing among young
MSM: five United States cities, 1994-2011. AIDS Behav 2014;18 Suppl 3:5237-47.

Ma X, Zhang Q, He X, et al. Trends in prevalence of HIV, syphilis, hepatitis C, hepatitis B, and
sexual risk behavior among men who have sex with men. Results of 3 consecutive respondent-
driven sampling surveys in Beijing, 2004 through 2006. J Acquir Immune Defic Syndr
2007;45:581-7.

van Griensven F, Varangrat A, Wimonsate W, et al. Trends in HIV Prevalence, Estimated HIV
Incidence, and Risk Behavior Among Men Who Have Sex With Men in Bangkok, Thailand, 2003-
2007. J Acquir Immune Defic Syndr 2010;53:234-9.

Wang X, Lan G, Shen Z, et al. HIV and syphilis prevalence trends among men who have sex with
men in Guangxi, China: yearly cross-sectional surveys, 2008-2012. BMC infectious diseases
2014;14:367.

Zhong F, Liang B, Xu H, et al. Increasing HIV and decreasing syphilis prevalence in a context of
persistently high unprotected anal intercourse, six consecutive annual surveys among men who
have sex with men in Guangzhou, China, 2008 to 2013. PLoS One 2014;9:e103136.

World Health Organization. Consolidated guidelines on HIV prevention, diagnosis, treatment
and care for key populations. Geneva: WHO; 2014.

Leyva FJ, Fuchs EJ, Bakshi RP, et al. Simultaneous evaluation of safety, acceptability, peri-coital
kinetics, and ex vivo pharmacodynamics comparing four rectal microbicide vehicle candidates.
AIDS Res Hum Retroviruses 2015.

World Health Organization. Guideline on when to start antiretroviral therapy and on pre-
exposure prophylaxis for HIV. Geneva: WHO; 2015.

National Research Council , Panel on Confidentiality Issues Arising from the Integration of
Remotely Sensed Self-ldentifying Data. Putting People on the Map: Protecting Confidentiality
with Linked Social-Spatial Data: National Academies Press; 2006.

VanWey LK, Rindfuss RR, Gutmann MP, Entwisle B, Balk DL. Confidentiality and spatially explicit
data: concerns and challenges. Proc Natl Acad Sci U S A 2005;102:15337-42.

82



211.

212.

213.

Informational Note: Human Rights for HIV, TB, Malaria and Health Systems Strengthening

Grants. 2014. at
http://www.theglobalfund.org/documents/core/infonotes/Core _HumanRights InfoNote en/.)

Respect, Protect, Fulfil: Best practices guidance in conducting HIV research with gay, bisexual,
and other men who have sex with men (MSM) in rights-constrained environments. amfAR,
2011. at

http://www.amfar.org/uploadedFiles/ amfar.org/In The Community/Publications/MSMguidan

ce2011.pdf.)

Jurgens R. “Nothing about us without us” - Greater, meaningful involvement of people who use
illegal drugs: A public health, ethical, and human rights imperative, International edition.
Toronto: Open Society Institute, Canadian HIV/AIDS Legal Network, International HIV/AIDS
Alliance 2008.

83


http://www.theglobalfund.org/documents/core/infonotes/Core_HumanRights_InfoNote_en/
http://www.amfar.org/uploadedFiles/_amfar.org/In_The_Community/Publications/MSMguidance2011.pdf.
http://www.amfar.org/uploadedFiles/_amfar.org/In_The_Community/Publications/MSMguidance2011.pdf.

	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ABBREVIATIONS
	CHAPTER ONE: SPECIFIC AIMS
	CHAPTER TWO: BACKGROUND
	Study Site
	Individual Risk Factors
	Social and Sexual Network Level Factors
	Community Level Factors
	Syndemic
	Sampling Methods
	Innovation

	CHAPTER THREE: RESEARCH DESIGN AND METHODS
	General Plan of Work
	Parent Study: RDS-TLS Comparison Study
	Study Population
	Data Collection
	Statistical Analysis
	Limitations

	CHAPTER FOUR: THE WHERE AND HOW FOR REACHING TRANSGENDER WOMEN AND MEN WHO HAVE SEX WITH MEN WITH HIV PREVENTION SERVICES IN GUATEMALA
	Introduction
	Methods
	Parent study
	Measures
	Statistical analysis

	Results
	RDS participants vs. TLS participants
	Venue recruitment patterns

	Discussion:
	Limitations
	Recommendations

	Tables and Figures:

	CHAPTER FIVE: SEX WORK, DISCRIMINATION, DRUG USE AND ABUSE: A SYNDEMIC FOR HIV RISK AMONG MALE-TO-FEMALE TRANSGENDER WOMEN IN GUATEMALA
	Introduction
	Methods
	Measures
	Statistical analysis

	Results
	Relationship between transgender identity, sex work and sociodemographic variables
	Relationship between transgender identity, sex work, drug and alcohol use
	Relationship between transgender identity, sex work and adverse life events

	Discussion
	Tables and Figures:

	CHAPTER SIX: CONCLUSIONS
	Summary of Findings
	Public Health Implications
	Future Research Directions
	Conclusions

	REFERENCES

