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Abstract: 

Background: Globally, men who have sex with men (MSM) face a high and disproportionate 

burden of HIV infection.  The framework of the HIV care continuum provides both an individual 

and population-based approach to addressing the HIV epidemic including the HIV epidemics 

among MSM. This continuum includes early identification of HIV infection, successful linkage 

and engagement in HIV care, appropriate treatment and successful virologic suppression. 

Increasing access to and improving methods for HIV testing provides the dual benefit of 

identifying infections early on, as well as improving surveillance, which is necessary to inform 

programming related to HIV prevention and care. Engagement in regular HIV care also provides 

an opportunity for monitoring and identification of comorbidities, with the aim of improving 

overall health and longevity.  In the Russian Federation, there is limited data on the HIV epidemic 

among MSM and engagement in care for those living with HIV infection. Moreover, increasing 

stigma of the population may challenge access to testing and care for MSM. This study aimed to 

assess key points along the HIV care continuum for MSM living in Moscow, Russia. 

Methods:  A total of 1,541 MSM were recruited by respondent-driven sampling (N=1,376) and 

internet-based sampling (N=165), as part of a larger epidemiologic study of HIV among MSM in 

Moscow, Russia. Among a sample of 1,376 MSM recruited via RDS between October 2010 and 

April 2013, we compared estimates produced by crude analysis and three available estimators, 

RDS-I, RDS-II (Volz-Heckathorn), and Gile’s RDS-SS.  Analysis investigated the influence of 

the numbers of waves of recruitment, homophily and network size on the HIV prevalence 

estimates generated as well as the ability to conduct subgroup analysis.  Among this same sample 

of men, we further estimated the proportions living with HIV, linked to care, currently taking 

ART, and who report virologic suppression. Multivariable regression analyses were further 

conducted to identify correlates of being unaware of one’s HIV infection.  Finally, a subsample of 
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HIV infected and uninfected MSM were selected from the pool of RDS and IBS participants for 

anal HPV genotype testing to identify circulating genotypes and correlates of infection. 

Results: We identified a high burden of HIV infection, with a 12% RDS-weighted population 

prevalence (16% crude), relative to the general adult population prevalence of 1%. Comparison of 

RDS estimation and inference methods found great similarity in estimates and levels of 

variability among the three estimators that are currently in use. The coefficient of variation (Cv) 

for estimates pertaining to HIV prevalence illustrate this case, with low variability among the 

sample proportion (Cv-SP = 0.043), compared to higher variability among the other RDS 

estimators (Cv-RDS-I= 0.074; Cv-RDS-II= 0.093; Cv-RDS-SS= 0.092) across recruitment depths.  At low 

recruitment depth, more variation is seen among the estimators and particularly among the RDS-I 

estimator; however, after sufficient recruitment depths and equilibrium has been reached, there is 

little difference in inference of HIV prevalence or other characteristics by these estimators.  

Among the 16% of participants (n=184) who were identified with HIV infection only 23.4% were 

aware of their HIV infection, 8.7% were currently on ART, and 4.4% reported an undetectable 

viral load.  Further multivariable analysis of this large proportion who were unaware of their 

infection (76.6%) found that bisexual identity (ref: homosexual; AOR: 3.69; 95%CI: 1.19-11.43), 

having >5 sexual partners in the last 6 months (ref: <1; AOR 4.23; 95%CI: 1.17-15.28), and 

being required to have an HIV test by an employer (ref: no; AOR: 15.43; 95%CI: 1.62-147.01) 

were positively associated with being unaware of one’s HIV infection.   

HIV infection was also highly correlated with anal HPV infection.  Though almost 40% of the 

total subsample of HIV infected and uninfected men had some form of HPV infection, infection 

with oncogenic genotypes HPV 16 and18 was more prevalent among HIV infected than 

uninfected men (41.4% vs. 23.1%; p=0.03). In the final multivariable model, HIV infection was 
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independently associated with HPV 16/18 (AOR:5.08; 95%CI:1.49-17.34), along with migration 

to/within Russia and having increased numbers of male sexual partners in the last 12 months. 

Discussion: By any means of inference, there is a high burden of HIV infection among the 

population; yet, there is a steep gradient along the HIV care continuum for Moscow-based MSM. 

Awareness of one’s HIV diagnosis is low, reducing opportunities for engagement in care and 

treatment. Efforts that focus on improving access to acceptable HIV testing strategies, encourage 

engagement in care for those who are living with HIV, and provide support and care for other co-

infections are needed to improve HIV care among this population at risk for HIV infection. 
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CHAPTER 1:  

INTRODUCTION AND REVIEW OF LITERATURE: 
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In the 1980’s the HIV epidemic emerged and was first recognized among gay men and other men 

who have sex with men (MSM).(1) Global epidemiologic assessments have documented the 

increased burden of HIV among MSM, relative to general populations.(2, 3) Recent mathematical 

modeling has complemented the epidemiology, demonstrating the biologic transmission risks 

associated with unprotected receptive anal intercourse, which is 18 times more efficient than 

penile-vaginal HIV transmission, and may partially explain the high HIV prevalence and 

incidence among MSM.(4, 5) With this knowledge have come promising new interventions to 

reduce transmission and acquisition among MSM and other populations at risk for HIV infection 

along with recommendations for the use of comprehensive or combination HIV prevention 

services. Comprehensive interventions combining multiple HIV interventions for MSM, such 

condom distribution with condom-compatible lubricants, HIV testing and counseling, peer-based 

education, and STI treatment and care, can collectively address the many points along which HIV 

transmission and acquisition can occur.(6) Antiretroviral therapy (ART) and, specifically, 

engagement in the HIV care continuum (Figure 1.1) is a means of improving morbidity and 

mortality outcomes among people living with HIV and has also been associated with prevention 

of onward infection.(7) 

The framework of the HIV care continuum (Figure 1) provides both an individual and population-

based approach to addressing the HIV epidemic including the HIV epidemics among MSM. This 

continuum includes, early identification of HIV infection, successful linkage to HIV care, 

ongoing engagement in care and monitoring, appropriate treatment once treatment eligibility has 

been met, and successful virologic suppression.(7) Early engagement in care after diagnosis and 

retention are the critical next steps to ensure patients’ needs are managed and they can initiate 

treatment when treatment criteria has been met.(8) Engagement in HIV care will also improve 

identification and management of comorbidities and co-infections including STIs through access 

to general HIV care, as is necessary to maintain individual health. As such, this framework 
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proposes a means of improving morbidity and mortality outcomes among people living with 

HIV.(7) Appropriate treatment with adherence acts to suppress one’s viral load, improving 

morbidity and mortality outcomes.(7) A landmark study that found that early treatment initiation 

of HIV-infected individuals reduced transmission of HIV infection by approximately 96% to their 

primarily heterosexual partners, demonstrating the utility of the HIV care continuum as a public 

health approach to also prevent onward transmission of infection.(7) Given these overall benefits, 

early identification of HIV infection and engagement in care is now a cornerstone in 

comprehensive HIV response both for improving individual morbidity and HIV prevention.  

The goal of this research was to characterize challenges to successful engagement in HIV care 

and positive health outcomes among men who have sex with men (MSM) in Moscow, Russia. 

Specifically, we address three key points along the HIV care continuum: methods to characterize 

the burden of HIV infection among MSM; increasing HIV testing and linkage of those with 

identified infection into HIV care; and identification and management of co-infections and STI. 

Anal human papillomavirus (HPV) was selected for this last component given its prevalence 

among MSM, particularly among HIV-infected MSM, and association with anal cancers. 

Emerging HIV surveillance methods: The first component of the care continuum focuses on 

increasing HIV testing to improve individual awareness of one’s HIV status. Increasing overall 

awareness within a population requires better access and availability to HIV testing, including 

HIV surveillance.  Improving testing and surveillance also serves to improve national estimates of 

HIV burden, which are necessary for informing national HIV programs and improving national 

response. HIV prevention programs require sound HIV surveillance of adults and key populations 

at risk for HIV infection (e.g. MSM, sex workers, people who use drugs), to understand both the 

population at risk of HIV infection for which prevention programs should be targeted and the 

population living with HIV for which antiretroviral therapy (ART) must be available.  

Homophobia, social stigmatization, criminalization of homosexuality (or the legacy of 
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criminalization) and sexual identity differences all pose a challenge to surveillance methods 

among MSM in many countries.  MSM may avoid participation in surveillance or HIV 

prevention activities for fear that such activities will lead to disclosure of their sexual 

behaviors.(9) Traditional venue-based methods that use recruitment of MSM from gay bars and 

saunas may lead to biased sampling, reaching MSM who predominantly self-identify as gay and 

who may practice HIV prevention differently from the broader population of MSM.(10)   

These challenges also exist in the Russian Federation.  Where Moscow, the capital of the Russian 

Federation, was once seen as a safer area and led to migration of some gay men and other MSM 

from more conservative neighboring counties, emerging reports in the last few years documented 

increased stigma and violence against lesbian, gay, bisexual and transgender populations 

(LGBT).(11, 12) The majority of the few HIV epidemiological studies that had been previously 

conducted among MSM in the Russian Federation had relied upon venue -based recruitment. The 

passage of the recent law banning the ‘propaganda of homosexuality’ and recent violence 

targeting gay bars and LGBT organizations, however, made such recruitment impossible when 

considering the safety of both study participants and staff.(12-15)  

Respondent driven sampling (RDS) methods, a chain peer-based recruitment method, has 

emerged as a promising new approach to reach and recruit hidden populations, including MSM, 

for HIV surveillance and prevention research without reliance on venues.(16) Several purposively 

sampled, well-networked ‘seeds’ initiate this method when they are recruited by the research 

team and then asked to recruit other peers to participate in the study. Those peers, in turn recruit 

other peers, are compensated for these referrals, and the process continues until the samples size 

is met.  This method relies on peer trust and assumes that peers are better positioned to reach 

other members of their population than researchers.  The underlying Markov-chain theory 

assumes that if a large and appropriate number of recruitment waves are met, the sample is no 

longer dependent on the initial seeds and is a representation of the underlying population.(17)  
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RDS recruitment, while providing a method to reach the most hidden MSM, is also believed to 

achieve more representative samples of hard-to-reach populations.(10, 18, 19) The 

implementation of RDS relies on several assumptions being met: 1) Reciprocity: population must 

know each other and be able to recruit each other in a reciprocal fashion; 2) Networked: 

population must be interconnected; 3) Sampling with replacement; 4) Network size: participants 

can accurately report personal network size; 5) Random recruitment: peer recruitment is a random 

selection from recruiter’s network.(20) The first two assumptions are necessary for successful 

recruitment, while the latter assumptions are necessary for the calculation of unbiased estimates. 

Analysis of RDS data builds on these assumptions and incorporates Markov-chain theory and 

probability sampling estimators as a method for estimating population distributions and 

inferences based on the study sample self-reported network size and calculated weights.(21) 

Despite widespread use of the method, these conditions - particularly 4 and 5 - are rarely met in 

practice.  

RDS Estimators: Several RDS estimators have been proposed as methods to produce unbiased 

estimates of population proportions and have been purported to successively improve over time. 

Given the Markov theory assumption, Heckathorn initially proposed that the sample proportions 

were representative of the underlying populations.(17) Recognizing potential limitations of this 

approach, Salganik and Heckathorn proposed a new estimator (RDS-I) that was based on Markov 

theory and utilized the calculation of cross-relation ties between subgroups of interest. At the time 

these methods were published, the only standalone statistical software available for these 

calculations was RDSAT, produced by Cornell.(22) The freely available software led to 

widespread use of the RDS-I estimator that is still widely used today. It is/was believed that they 

would produce unbiased estimates of the population prevalence or proportions of the variable of 

interest.(23-25) To improve upon RDS-I, RDS-II was subsequently developed by Volz and 

Heckathorn creating sampling weights based on a Hansen-Horvitz estimator and assumptions that 
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self-reported network size, or degree, can be used to estimate a person’s probability of 

recruitment from the underlying network.(24) In essence, this method down-weights data from 

well-network individuals who may be over-represented in the sample, and up-weights those with 

smaller degrees and who may be less represented in the sample.  A Stata package for this analysis 

was recently developed by Schonlau and Liebau to provide both RDS-I and RDS-II estimators 

along with their associated variance estimators for the calculation of 95% confidence 

intervals.(26) Most recently, the RDS successive sampling estimator (RDS-SS) proposed by Gile 

(2011) treats RDS as a successive sampling process and respects the use of sampling without 

replacement that is conducted in the practice of RDS.(27) Following development of this 

estimator, an implementation package, RDS Analyst (RDSA) was developed for R statistical 

software.(28) Due to its recent development, little research has been conducted to determine the 

strengths and limitations of this estimator, but experts have suggested this may be one of the most 

accurate estimators available.(29) Currently, RDS-II and RDS-SS remain highly favored among 

the estimators in terms of performance. Gile has, however, indicated that estimates produced by 

RDS-I, RDS-II, and RDS-SS may be biased by the selection of the existing sample.(27) The 

distinctions and performance of these indicators are further discussed in Chapter 2. By 

comparison to the estimators, unweighted estimates are thought to represent only the sample 

distributions and less generalizable to the wider population; nonetheless, these figures remain 

critical for reporting purposes as estimators continue to emerge.  

With the increased use of RDS has come critical review of the methods of population prevalence 

and associated variance estimation.  Variance estimation methods developed by Salganik (2006) 

were subsequently criticized by Goel and Salganik (2010).(25, 30) Following empirical analysis 

and simulated RDS, Goel and Salganik reported that RDS estimation was “substantially less 

accurate than generally acknowledged and that reported RDS confidence intervals are 

misleadingly narrow…it is unlikely that RDS performs any better in practice than in our 
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simulations. Given the consistency of our results across networks and our generous sampling 

conditions, we conclude that RDS as currently practiced may not be suitable for key aspects of 

public health surveillance where it is now extensively applied.”(30) At the same time, another 

empirical study of RDS replicated across a well-established population cohort in Uganda 

demonstrated that only 31%–37% of RDS estimates were closer to the true population 

proportions than the RDS sample proportions. Only 50%–74% of RDS bootstrap 95% confidence 

intervals included the population proportion, while the unweighted sample more closely estimated 

the population proportions.(31) Lu and colleagues (2012) demonstrated that systematic violations 

of the assumptions – particularly assumptions 4 and 5- led to biased populations estimates that 

cannot be corrected by any of the proposed variance estimation.(20) Gile and Handcock 

demonstrated that estimators remain sensitive to bias induced by the initial seed sample and well 

as to the without replacement sampling that is conducted in practice.(32) Finally, another 

simulation study by Mills and colleagues also found that errors in self-reported network size led 

to substantial biases in RDS estimates.(33) Despite these challenges, RDS itself remains an 

important tool for reaching and recruiting particularly hidden populations and standardization of 

methods and reporting may allow for improvements with continued use.  Problematically, 

however, analysis and reporting of RDS data has been widely inconsistent.  In fact, our review of 

recent publications of HIV surveillance (such as UNAIDS reports) and other HIV research found 

that many of these reports and publications have used RDS analysis, but fail to report crude 

numbers, unweighted sample estimates, and the particular type of estimator used for analysis.(34) 

Unfortunately, this hides the limitations of the analysis and limits critical review or reanalysis by 

the scientific community.  

Need for HIV research and prevention, despite challenges in surveillance In spite of these 

surveillance challenges, the wealth of research in the last several years provides substantial 

evidence of the heightened risk of HIV for MSM, globally. These findings have led to new and 
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emerging HIV prevention strategies, many of which are HIV status dependent and build on recent 

research that has recognized the importance of antiretroviral therapy (ART) as a public health 

approach to reduce transmission of HIV infection by approximately 96% between serodiscordant 

couples.(7) ‘Status dependent’ interventions, such as pre-exposure prophylaxis (PrEP), partners 

(or couples) PrEP, and ‘test and treat’ strategies rely on individuals to know their HIV status and 

highlight the importance regular HIV testing.(6, 35) With identification of HIV infection, 

individuals may enter HIV care with a focus of ensuring engagement in the HIV care continuum 

that includes regular CD4 and viral load testing, ART and adherence support. This allows for 

both individual improvements in morbidity and mortality, as well as preventing onward HIV 

transmission.(7) With engagement in HIV care, additional and related health issues may be 

comprehensively monitored, including comorbidities and prescription drug interactions. Outside 

of the U.S., research among MSM has demonstrated high proportions of MSM with HIV who are 

unaware of their HIV status, which would effectively limit further engagement in care.(36-38) 

Human Papilloma Virus among MSM. Successful engagement in HIV care is critical not only for 

improving HIV outcomes but also for detection and treatment of comorbidities and co-infections 

with the aim of improving overall health and longevity. Common co-infections of interest may 

include tuberculosis, Hepatitis B and C, as well as HPV. Much like HIV, HPV has gained 

growing recognition as a high burden disease among MSM. Recent studies, within the last 5-10 

years, among MSM have demonstrated the high prevalence of anal HPV and anal cancer 

incidence.(39, 40) A recent meta-analysis of studies, predominantly from North America, has 

demonstrated the high prevalence of rectal HPV (16 and 18) among MSM, increased risk of anal 

HPV among MSM living with HIV (35.4%), and a pooled anal cancer incidence of 45.9 per 

100,000 men.(40) In fact, oncogenic HPV infection, such as 16 and 18, may be more prevalent 

with anal infections but are also documented in prevalent and persistent penile infections among 

MSM and heterosexual populations.(41, 42) Further, persistent HPV infection is more common 
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among men living with HIV compared to uninfected men (at 24 months follow-up: adjPrR=2.27, 

95% CI:1.47 to 3.51).(42) Evidence has linked HPV infection and anal intraepithelial neoplasia 

(AIN) with HIV infection among MSM.(43) Some authors suggest there is increased risk for HIV 

acquisition during infection with oncogenic HPV.(44) The relationship between HIV and HPV, 

however, remains still unclear, given that most research to date has been cross-sectional 

examinations of HPV epidemiology and coinfection with HIV among MSM.(40) One recent 

prospective cohort of MSM living with HIV estimated an incidence of any anal HPV infection of 

21.3 per 100py (95%CI: 17.7 – 25.4) and an incidence of 13.3 per 100py for oncogenic HPV 

(95%CI: 10.5 – 16.6). Identified risk factors from this study included increased numbers of 

partners and increased numbers of new partners with whom the participant was the receptive 

partner, increased frequency of receptive anal intercourse, and increased number of oral-anal sex 

partners with whom the participant was the receptive partner.(45) 

HIV, HPV and rectal cancer in Russia: In Russia, little is known about HIV prevalence and 

testing behaviors of gay, bisexual and other MSM. In Russia, and the broader Eastern Europe 

Central Asia (EECA) the few HIV epidemiological studies among MSM that have been 

conducted have relied upon snowball sampling and venue-based recruitment, possibly missing the 

most hidden and at-risk populations who do not express gay-identities.(13-15, 46, 47) Public 

sector testing is name based, and many MSM opt out of the system.  New policies and laws, such 

as the ban on ‘propaganda of homosexuality’ restrict HIV prevention messages to lesbian, gay 

and bisexual populations (LGBT) and may further restrict MSM from seeking HIV services.(48, 

49)  Most recently, and though the Russian Federation is recognized to be one of the few 

countries with an increasing epidemic and concentrated among key populations, the Russian 

government has stopped reporting HIV indicators for key populations.(50) The end of the Global 

Fund programs which provided HIV prevention services to key populations at risk for HIV 
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infection (MSM, sex workers, and people who use drugs) have ended without continued support 

of the Russian Government.(51)  

While HIV is little researched among MSM in the Russian Federation and the EECA, HPV has 

never been a focus of research or surveillance among MSM in the country or region despite the 

fact that anal and penile cancers that are associated with HPV are prevalent among Russian 

men.(52, 53) Other modeling estimates using the Eurostat cancer data, which includes Russia, 

suggest that among the broad population of European men 17,403 of the 72,694 (24%) new 

cancer cases each year at HPV-related anatomical sites could be attributable to HPV.(54) 

Approximately 15,497 of these cases may be specifically attributable to HPV16/18. Moreover, 

approximately 30% of all new cancer cases attributable to HPV16/18 that occur annually in 

Europe were estimated to occur in men.(54) Similarly, between 286,682 and 325,722 new cases 

of genital warts attributable to HPV6/11were estimated to occur annually in men in Europe.(54)  

Parent study on HIV among MSM in Moscow, Russia:  The social and political changes in the 

Russian Federation, along with the growing burden of HIV and HPV among MSM mark a time 

when the few organizations who are continuing to provide services to MSM must be well 

informed of the epidemic situations, characteristics of the populations, appropriate methods for 

outreach, and efficient, effective interventions.  Given the need for research and interventions 

among MSM in Russia, our team continued its partnership with the Russian non-governmental 

organization, AIDS Infoshare to conduct an HIV epidemiology and prevention research among 

MSM.  Early on, our partnership included a cohort study of HIV infection among male sex 

workers in Moscow and a pilot study of HIV and sociobehavioral risks of among MSM in 

Moscow and St. Petersburg using a peer (non RDS) recruitment strategy.(13, 14)  These studies 

served as pilot research of the population as well as to understand potential issues related to 

recruitment, HIV testing, and conducting survey methods.  Building on this research, the NIH-

funded parent study was funded to continue our relationship with AIDS Infoshare to understand 
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the magnitude of the HIV epidemic among the population, to explore their emerging identities, 

and investigate the utility of RDS and internet-based sampling (IBS) as outreach, surveillance, 

and potential prevention tools. HIV prevalence, testing history, and correlates of undiagnosed 

HIV infection and risks were investigated in an anonymous MSM-friendly clinic, SANAM, in 

Moscow City. During this study, we also conducted a supplemental study of anal HPV and 

dysplasia among Russian MSM. These methods were nested within the parent RO1 and the data 

collected for this analysis were utilized for AIM 3.  

 

Specific Aims: 

This research aimed to assess surveillance and prevalence estimation strategies, which are critical 

to understanding the population in need of testing and engagement in HIV care and which serve 

as critical outreach strategies for engagement in HIV interventions.  Sensitivity analysis of 

emerging and commonly used RDS estimators demonstrates how these estimators perform in 

real, unmodified (not simulated) data, highlighting the potential variation of these estimators, 

biases, and the need for transparent reporting of crude estimates, sample size, and estimator of 

choice.  This analysis is informative for researchers who use RDS (or those reviewing published 

manuscripts that utilized RDS methods) and consideration of how sampling can be effectively 

applied and appropriately analyzed, particularly in settings that are restrictive of MSM and other 

key populations at risk for HIV infection.   

This dissertation proceeds to follow the HIV care continuum from HIV testing to analysis of 

awareness of HIV infection and engagement in the HIV care for MSM living with HIV infection 

in Moscow, Russia.  In light of the drastically low levels of HIV awareness that were identified, 

despite high levels of HIV testing, further investigation was given to identification of correlates 

of being unaware of one’s HIV infection.  Understanding what individual, social, or structural 
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factors are associated with undiagnosed infection is informative for designing and improving 

existing HIV prevention programs for MSM where services and confidentiality are limited in 

Moscow. Accordingly, the aims of this dissertation were to investigate these areas in HIV 

research and the care continuum among MSM in Moscow, Russia.  

AIM 1: Assess the variability of population prevalence estimates of HIV infection and correlates 

of HIV infection according to the weighting mechanism used by three RDS statistical estimators 

and sample depth (waves) among MSM living in Moscow.  

AIM 2: Characterize the HIV care continuum among MSM in Moscow and identify correlates of 

being unaware of one’s HIV infection.  

AIM 3 Identify prevalent HPV genotypes among HIV-infected and uninfected MSM and 

compare HPV prevalence among those living with and without HIV infection.  

Findings may be generalizable to the broader Russian Federation and other countries in EECA 

where there is limited HIV surveillance and HIV prevention programs for MSM. This data is 

particularly important, given that the Russian Federation and other countries in the EECA are 

some of the few countries in which the HIV epidemic is increasing, attributable to the high 

incidence and prevalence among key populations, such as MSM.(50) Understanding current 

engagement in the HIV care continuum and the underlying factors that predict undiagnosed HIV 

infection are critical to designing effective programs to inform people of their status, particularly 

given promising new HIV prevention programs that are ‘status dependent’. Finally, the analysis 

of prevalent HPV genotypes provides the first reported HPV prevalence and genotypes among 

men in the Russian Federation and the broader EECA.  While the relationship between HIV and 

HPV infections in MSM is still unclear, knowledge of the prevalence and predictors of HPV 

infection and co-infection with HIV will be informative for program planning should the 

availability of HPV vaccines change in the near future.  Ultimately, these data will provide 

further evidence for inclusion and protection of MSM in HIV prevention programs. 
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Figures: 

 

Figure 1.1 HIV Care Continuum 
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CHAPTER 2:  

ESTIMATING THE UNKNOWN: USE OF DIFFERENT RDS ESTIMATORS TO 

DETERMINE HIV PREVALENCE AND POPULATION CHARACTERISTICS AMONG 

MEN WHO HAVE SEX WITH MEN IN MOSCOW, RUSSIA. 
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Abstract: 
Introduction: The use of respondent-driven sampling (RDS) methodology has grown rapidly, 

particularly within the context of HIV epidemiology and research among key populations.  

Several analytically distinct estimators have been proposed over time for the improved 

calculation of population-based estimates. In practice, estimators are often selected based on the 

available statistical program and may or may be not reported in publication. We compare 

inferences from three different RDS estimators. In particular, we explored the influence of 

different RDS characteristics on population estimates using a single dataset. 

Methods: A cross-sectional study was conducted from October 2010 to April 2013 in Moscow, 

Russia. RDS was used to recruit men who have sex with men (MSM), producing a sample of N= 

1,376 MSM with a recruitment depth reaching 31 waves.  Data were utilized to compare 

estimates produced by crude analysis and three available estimators, RDS-I, RDS-II (Volz-

Heckathorn), and Gile’s RDS-SS.  Analysis investigated the influence of the numbers of waves of 

recruitment, homophily, and network size on the estimates generated as well as the ability to 

conduct subgroup analysis.   Four variables were selected for analysis based on varying values of 

homophily:  country of birth, sexual identity, consistent condom use, and HIV infection. 

Variability in results produced by the estimators and recruitment depth were statistically 

compared using the coefficient of variation (Cv). 

Results: For most variables, sample and population proportion estimates stabilized after 5-10 

waves of recruitment using all estimators.  RDS population proportions tended to differ at lower 

recruitment depth but were approximately equal across estimators after reaching stability.  

Sample proportions tended to overestimate the RDS population proportions across almost all 

waves and appeared to be predominantly driven by average network size within each subgroup. 

Crude sample proportions, however, had the least variability across different recruitment depths, 

compared to the other RDS estimators.  The Cv for estimates pertaining to HIV prevalence 
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illustrate this case, with low variability among the sample proportion (Cv-SP = 0.043), compared 

to higher variability among the other RDS estimators (Cv-RDS-I= 0.074; Cv-RDS-II= 0.093; Cv-RDS-

SS= 0.092) across recruitment depths.  Simple subgroup analyses using RDS-II and RDS-SS are 

feasible and some standalone software has the capacity to conduct this estimation.  At greater 

recruitment depth (depth<=31 waves), differences between sample and RDS subgroup analyses 

are reduced (e.g. an absolute difference of 6.2% at depth=5 waves compared to 3.9% at depth=31 

waves, when estimating HIV prevalence) and driven by average network size of the variables of 

interest.  

Discussion:  We observed only minor differences among the RDS-weighted population estimates 

in this analysis, which occurred predominantly at lower sampling depths. All estimators 

incorporate some form of inverse probability weighting using self-reported network size 

estimates, explaining both the similarities in these RDS estimates and the difference of these 

estimates relative to sample proportions. Current biases and limitations associated with RDS 

estimators are discussed. 
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Introduction: 

The last 10 years have witnessed an increase in research on HIV among key populations at risk 

for HIV infection, following recognition and recommendations by the Global Fund and other 

donors and policy makers.  These populations include men who have sex with men (MSM), sex 

workers, and people who inject drugs. The factors which increase their vulnerability to HIV 

infection are often also associated with stigma and/or criminalization. Resultantly, they are often 

hidden groups who are difficult to reach for HIV surveillance and the lack of sampling frame 

further prohibits probability-based samples. In response, respondent-driven sampling (RDS) has 

emerged as a method to reach hidden populations for HIV infection.(1) Originally developed and 

piloted among jazz musicians, this link-tracing sampling process relies on anonymous peer-based 

recruitment and has expanded internationally for use, particularly among key populations.(2, 3) 

RDS recruitment typically begins with several ‘seeds’, well-networked individuals from the target 

population who are purposively selected and represent a range of characteristics among the 

population.  Seeds participate in study activities and are asked to recruit a limited number of 

peers, often using coupons, from the target population to participate in the project.  Recruited 

peers who participate in research activities, in turn, become recruiters and are requested to invite 

more peers from their network for participation. This process continues through successive waves 

of recruitment until the target sample size is reached.(4)   The reliance on peer trust in the 

recruitment process and allowance of limited peer recruitment by each participant often 

successfully drives recruitment deep into the target population. In most studies, there is a double 

incentive system in which participants receive incentives for both participation in the study and 

for recruitment of peers.(2)This ability to sample a population for which no sampling frame exists 

without the use of venues is one of two benefits of RDS that has led to its popularity.   

The second benefit of RDS is the ability to estimate target population characteristics based on the 

underlying network from which the sample was derived.  Estimation methods build on Markov 

chain theory and assumes that after several waves of recruitment the total sample is no longer 



	   23	  

influenced by the initial sample (seeds) and begins to represent the underlying population.(5)  

Inherent in this are several assumptions. Briefly, these include: 1) Reciprocity: that the target 

population must know each other and be able to recruit each other in a reciprocal fashion; 2) 

Networked: that target population must be interconnected; 3) Sampling is with replacement, in 

which participants may be recruited multiple times; 4) Network size: that participants can 

accurately report personal network size; 5) Random recruitment: peer recruitment is a random 

selection from recruiter’s network.(6)  The first two of these assumptions relate more to the 

sampling process, while the latter relate to the estimation processes described below. Despite 

widespread use of RDS, these conditions- particularly 3 through 5- may not be met in practice. In 

fact, most research relies on sampling without replacement, preventing individuals from 

participating more than once; it is not known how accurately individuals can report their network 

size within the target population; and associated incentive process may reduce the randomness of 

peer recruitment.  

To meet population inference needs, several estimators have been proposed to produce 

theoretically unbiased population-based estimates for RDS data.  One of the earlier estimators, 

RDS-I, developed by Salganik and Heckathorn  (also called the Salganik-Heckathorn estimator) 

incorporated the use of referral patterns and the number of cross-relation ties between subgroups 

of interest.(7, 8) A standalone software, Respondent Driven Sampling Analysis Tool (RDSAT), 

was developed that included RDS-I, leading to widespread use of this estimator.(9) RDS-II, the 

Volz-Heckathorn (V-H) estimator was subsequently proposed as an improvement upon RDS-

I.(10)  This estimator relies on sampling probabilities and incorporates individual degree, or 

network size, to create sampling weights.(10) Schonlau and Liebau later developed a package for 

the implementation of RDS-I and RDS-II within Stata statistical software.(11) To address 

concerns related to the use of sampling without replacement in RDS studies, Gile and colleagues 

developed the RDS successive sampling estimator (RDS-SS) and a corresponding 
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implementation package, RDS Analyst (RDSA) for use in R that also includes RDS-I and RDS-II 

estimators.(12, 13) Table 1 presents the assumptions, estimation method, and statistical program 

available for each estimator.  Most recently the model assisted estimator (RDS-MA) has been 

proposed as a means to address seed bias that may be present in existing estimators.(14) We do 

not include the use of the RDS-MA in this analysis, as it has not been widely released for use to-

date. 

Despite on-going improvements in these estimators, debates continue on how accurately these 

estimators capture the true population values.(15)  While this is difficult to validate in the hidden 

populations for which RDS is intended because the true population parameter is difficult if not 

impossible to measure, this has been explored in more general population samples. For example, 

McCreesh and colleagues carried out an RDS survey in a known population to compare RDS-I 

and RDS-II to true populations.  The research team found that only 31-37% of the estimates 

produced by RDS-I and RDS-II were closer to the true population proportions than the sample 

proportions and in some cases the sample proportion more accurately captured the true population 

values.(16) However, the sample used here was comprised of male heads of household from an 

open cohort in rural Uganda, where properties of recruitment and parameters of network size may 

differ from key populations.  Other concerns have been raised about the potential biases 

associated with the common practice of sampling without replacement in RDS studies that is 

contradictory to the assumption of sampling with replacement that is inherent in the underlying 

estimation procedures for RDS-I and RDS-II.(17) Gile and Handcock further add that RDS-II is 

sensitive to preferential referral among participants.(17)  Further sensitivities of RDS have 

included biases induced errors in self-reported network size and biases induced by the initiation 

sample.(12, 18)  

In practice, reporting of RDS data is inconsistent. There is no accepted convention on whether 

crude, sample estimates (unweighted) or population-based estimates (RDS-weighted) or both 
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should be presented. The reason for estimator selection is often absent or vague in the description 

of methods.  It is often assumed that one of the RDS estimators must be used, but decisions on 

which estimator is appropriate is often based on available software and level of training.  

Additionally, other critical information related RDS research is also under-reported including 

crude estimates (also referred to as sample proportions), numbers of waves reached, and total 

sample size (the last is particularly absent in surveillance reports).  Unfortunately, these absences 

hide the limitations of the analysis and limits critical review or reanalysis by the scientific 

community.  

The analysis presented here is derived from a cross-sectional study of HIV among MSM in 

Moscow, Russia. Previous research conducted in the Russian Federation utilized convenience 

samples recruited from bars and saunas, limiting generalizability.  Recent increases in stigma and 

violence against lesbian, gay, bisexual and transgender (LGBT) populations have since resulted in 

increased concerns for participant and staff security associated with recruitment from these 

venues.(19) In response, RDS was conducted in Moscow as a method to attempt to reach hidden 

populations of MSM for enrollment in an HIV epidemiologic study and engage MSM in HIV 

testing opportunities. This study was also conducted to assess the efficiency of RDS recruitment, 

compared to Internet-based sampling.  Using empirical data, the analysis presented here aims to 

assess the variability in results produced by three different RDS estimators and assess how these 

estimators play out in RDS data –questions that most investigators face when working with RDS 

data.  
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Methods: 

Data were collected as part of a large NIH-funded, cross-sectional study to characterize the HIV 

epidemic among gay, bisexual, and other MSM living in Moscow and to compare the use of 

respondent-driven sampling (RDS) to internet-based sampling for recruitment of MSM into HIV 

testing interventions.   

Sample and location: Eligibility requirements for participation included: presented a valid 

recruitment coupon, born male, aged >18, fluent in Russian language, reported anal sex with 

another man in the last 12 months, no prior participation in this study, and provided informed 

verbal consent to participate.  Study activities were conducted in private rooms of a gay friendly 

non-governmental clinic, centrally located in Moscow. A Moscow-based non-governmental HIV 

prevention organization implemented study recruitment and interviews, while trained clinic 

physicians and staff members conducted all biologic testing and counseling procedures. Data 

collection took place two days per week. All staff members were trained in confidentiality, 

human subjects protection, and survey research.   

RDS-recruitment:  RDS was implemented from late October 2010 to April 2013 and study 

methods have been previously described.(20)  RDS recruitment began with purposively selected 

14 seeds, or individuals who represent a range of characteristics of the MSM populations. These 

individuals were recruited in a staggered fashion over the course of the study and were given four 

study specific coupons with which to recruit peer MSM.  Eligible and participating peers were in 

turn provided with three study coupons for peer recruitment and this process was repeated 

through successive waves of recruitment until the target sample size of 1,370 was reached. To 

protect study participants, only the study telephone number was provided on the coupon - no 

personal identifiers nor name or address of the study clinic were included.   

Measures: Participation in the study included a sociobehavioral survey and biological assessment 

of HIV and syphilis.  Survey measures included demographic characteristics; sexual identity; 
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substance use; depression symptoms; sexual relationships; and disclosure of orientation or sexual 

practices to family and health providers.  All participants were asked personal network size 

questions traditionally used for RDS weighting (number of MSM the participant knows; number 

of MSM the participant has seen).(4, 21) Measures of sexual identity and sexual practices were 

adapted from the US CDC’s National Health Behavior Survey and included practices with men 

and women, including oral, anal, and vaginal sex; number(s) of sexual partners and partner 

characteristics; and transactional sex.(22)   

Key variables for this analysis were selected to represent demographic, sexual identity and 

behavior, other high-risk behaviors, and infectious disease domains and included those that are 

self-reported or clinically determined. Of a number of variables first assessed, we present the 

results pertaining to four variables: self-reported country of birth, sexual identity, consistent 

condom use during anal intercourse, and HIV infection.  Final variables were selected to 

represent high or low homophily, differences in average network size among subgroups (e.g. HIV 

infection), and differences between self-report or clinically determined outcomes. Country of 

birth was defined as being born in our outside of Russia. Sexual identity included four categories: 

homosexual, bisexual, heterosexual, or heterosexual/other. Inconsistent condom use included 

those who reported using condoms only half the time, rarely, or never and consistent condom use 

included individuals who reported always or almost always using condoms. HIV infection status 

was determine through the use of Oraquick Rapid HIV 1/2 test (OraSure Technologies, 

Bethlehem, PA, USA) and confirmatory testing at the local reference laboratory (Lages 

Laboratory, Moscow) or prior self-reported HIV infection and declined confirmatory testing. HIV 

testing procedures have been previously described.(20) Participants were also given the option to 

be tested for HIV infection, yielding a smaller sample for analysis than survey variables.   

RDS-estimators and analysis: Crude proportions that did not include any sampling weights were 

calculated for each variable; these are here after referred to as sample proportions, as is common 
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in RDS literature.  RDS population proportions were separately calculated using the RDS-I, RDS-

II, and RDS-SS estimators. RDS-I and RDS-II population proportions (Volz-Heckathorn) were 

calculated using weights derived from individual self-reported network size. Unlike RDS-I, RDS-

II does not rely on the use of recruitment chains for estimation, though all statistical packages still 

require the underlying recruitment structure for estimation.(9, 11, 13) Thus, both estimators rely 

on the inclusion of individual network size data, as well as referral information. In addition to 

requiring individual network size data and the underlying recruitment structure, RDS-SS also 

requires the input of the population size.(12) For unknown MSM populations, an assumption of 

1-3% of the adult male, general population is used to estimate the MSM population size.(12) An 

estimate in the range of 34,678 - 104,035 MSM in Moscow City was calculated assuming MSM 

represented 1-3% of the 3,467,836 adult men aged 18-54 residing in Moscow city in 2012. 

Population statistics for the general adult male population were obtained from the Office of 

National Statistics (Rosstat).(23) We did not examine the use of the model assisted estimator 

(RDS-MA) as it was not available for public use at the time of the analysis.(14) 

Analysis of sample proportions, RDS-I, and RDS-II estimates were implemented in Stata 13 

(College Station, TX) using a statistical implementation package for RDS analysis developed by 

Schonlau and Liebau.(24) Non-parametric bootstrapping of RDS-I and RDS-II estimates with 

1,000 iterations was implemented to produce 95% confidence intervals (95%CI). Analysis of 

RDS-SS estimates was conducted using RDS-Analyst with R software and 1,000 bootstrap 

iterations (as opposed to 500, which is the program default) was implemented to produce 95% 

CIs.(13) To assess the sensitivity of the estimator to variation in population size, RDS-SS 

estimation was run twice using both population sizes that were based on 1% and 3% of the male 

population, rather than using the mid-point of the estimate, which is the RDS-SS default. We also 

cross-checked RDS-I and RDS-II estimates produced by Stata with RDSA. 
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To assess the role of recruitment characteristics on RDS estimators, homophily, recruitment depth 

necessary for convergence, and average network size were estimated for each variable of interest. 

These estimates were calculated using the Stata implementation package.(11)  Homophily is the 

measure of a group’s tendency to recruit others from the same group. This value can fall within 

the range of – 1 to 1, with estimates close to 1 indicating a strong likelihood to recruit from the 

same group and -1 indicating likelihood never to recruit from the same group. Low homophily 

value are those that are close to 0, representing fairly equal recruitment by one group across other 

groups.(11) Convergence estimates the required recruitment depth (number of recruitment waves) 

necessary for a transition matrix to reach equilibrium to the Markov process.(10) Individual 

network size is estimated by the number of other MSM the participants reports knowing. These 

estimates are then averaged for each subgroup the individuals endorse.(11) 

RDS estimators were compared by assessing the influence of recruitment depth and homophily 

using both visual and statistical comparison methods. To analyze the role of recruitment depth 

(numbers of waves recruited), crude and population prevalence estimates were calculated for each 

variable of interest and recalculated when data were restricted to depth <5, <10, <20, and <31 

waves, the last being the maximum recruitment depth of the sample.  We plotted graphs to 

compare the sample and population proportion estimates of key groups of interest for each 

variable across set recruitment depths. Graphs are displayed with Y-axis spanning a difference of 

30% (i.e. they do not begin at 0%) for the purposes of displaying relatively small differences in 

estimates.  For statistical comparison, the coefficient of variation was used to assess the 

distribution of estimates produced. The coefficient of variation (CV) is commonly used to assess 

variability in laboratory diagnostics.(25) In this case, the CV was used to assess the variability in 

estimates produced by the RDS estimators in two forms: 1) distribution of values produced across 

various recruitment depths, within each estimator, and 2) to assess the distribution of values 

produced at each specified recruitment depth across the RDS estimators. Homophily was 
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calculated for the variable of interest during Stata implementation of RDS-I and RDS-II 

estimators. Variables with higher levels of homophily were selected for analysis of the role of 

homophily; these included country of birth (homophily=0.226 at wave 31) and sexual identity 

(homophily=0.353 at wave 31).  It should be noted that extremely high levels of homophily range 

between 0.7-1.0; none of the variables in this data set were above 0.45, limiting the assessment of 

the influence of homophily. 

Finally, we assessed the ability to conduct subgroup analysis of RDS estimators for further 

analysis of key variables consistent condom use and sexual identity by HIV status, using crude 

tabulations, all RDS estimators available, and both RDSA and Stata Software. Subgroup analyses 

were calculated for the full dataset (recruitment depths <=31 waves) and a truncated dataset with 

a recruitment depths <=10 waves. 
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Results: 

Fourteen seeds were initiated over the course of the study, with six successfully propagating five 

or more waves of recruitment.  One seed recruited 74% of the sample. A total of 3,997 coupons 

were distributed, yielding 31 waves of recruitment with 1,429 recruitees and a coupon return rate 

of 0.36.  Of these, 1,362 participants were eligible for the study (1,376 including seeds). Table 2 

presents RDS recruitment process indicators and seed descriptions.  

The total sample was a median age of 30 years (IQR: 24-36), over half originally from Moscow 

city (59.2%), and slightly over half (55.0%) with homosexual identity. Over 15% of the sample 

was HIV infected.  Table 3 presents basic demographics of the study sample.  

Recruitment Depth: All variables were reported to reach convergence to equilibrium by a depth of 

3 to 4 waves. For most variables, however, except inconsistent condom use, sample and 

population proportion estimates appeared to be most stabilized after 5-10 waves of recruitment 

(Figures 1-4).  Sample proportions overestimated the RDS-weighted population proportions for 

all groups depicted, with the exception of inconsistent condom use, and across almost all waves.  

At full recruitment (including all 31 waves), the sample (crude) and RDS population proportions 

for inconsistent condom use were approximately equal. Consistently, the variability of RDS 

population estimates produced at higher waves of recruitment tended to be lower compared to the 

variability of estimates produced at lower waves of recruitment. For example, Cv estimates for 

inconsistent condom use range from a high of Cv-wave 5=0.013 at recruitment depth and drop to a 

low of Cv-wave 31=0.003 by wave 31.  Sample proportions of all variables had the lowest variability 

in estimates produced across a range of recruitment depths. The variability in the HIV infection 

prevalence estimates illustrates this case in which the Cv-SP= 0.043, compared to higher variability 

among the other RDS estimators (Cv-RDS-I= 0.074; Cv-RDS-II= 0.093; Cv-RDS-SS= 0.092; Table 4).  

Among the RDS estimators, however, none appeared to be less variable than the others and all 

varied on the basis of the variable under analysis.  All 95% confidence intervals became more 
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precise with increasing sample size, but precision did not seem to vary across the estimators 

(Supplementary Figures). 

Homophily: Among variables with low homophily (homophily < 0.20), inconsistent condom use 

and HIV infection, RDS estimators produced fairly similar results.  At lower recruitment depth, 

there was greater variability across estimators. This was most apparent for inconsistent condom 

use estimation when recruitment depth was at or less than 5 or 10 waves (Cv-wave5 = 0.051; Cv-

wave10 = 0.054) compared to when recruitment depth was at or less than 20 and 31 waves (Cv-wave20 

= 0.021; Cv-wave31 = 0.007; Table 4).  For HIV infection, population proportions produced by RDS 

estimators were approximately equivalent after 10 waves of recruitment and variance was 

substantially lower in later waves (Cv-wave5 = 0.281; Cv-wave20 = 0.167; Cv-wave31 = 0.157; Table 4). 

Similar results among the RDS estimators were observed among variables with higher homophily 

(homophily = 0.30 – 0.42): country of birth and homosexual identity. Estimated proportions of 

self-reported birth in the Russian Federation were approximately equal for all estimators, though 

with an intersection prior to wave 10 in which the RDS estimators began producing lower 

proportions relative to the sample proportions. In this example, homophily is low during early 

waves (-0.01) and increases to 0.21 in wave 15, but with likely little influence on the estimators 

due to the number of waves reached (Figure 3).  With respect to sexual identity, homophily was 

relatively higher than other variables and ranged from a low of 0.324 to 0.423 across waves. For 

this variable, the RDS-I estimator, because of its reliance on cross-group relationships, 

overestimated the other RDS estimators until recruitment depth reached wave 20, in which all 

estimators began to produce similar results.   

Average Network Size: There was little difference in average network size for the two condom 

use subcategories across waves: at wave<=5, the average network size was 30.80 and 34.35 for 

consistent and inconsistent condom use, respectively, and increased to 39.60 and 37.55 by 

wave<=31. Both sample and population proportions track closely together after about 15 waves 
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(Figure 1).  Contrary to the prior example, the average network size among HIV infected MSM 

was substantially higher than among HIV uninfected MSM, with average network size among 

HIV uninfected men estimated at 30.54 and 52.00 among HIV infected men at wave<=5. At 

wave<=31, the average network size for these two groups were 37.67 and 52.55, respectively.  

There are visible differences between the sample and population proportions for HIV infection in 

which estimates for HIV infected participants with higher network sizes are down-weighted 

(Figure 2).  Similarly, the heightened average network size among homosexually identified men, 

relative to bisexual men and men reporting other sexual identities, is reflected by the differences 

between proportions produced by the sample and RDS-estimators (Figure 4). 

Subgroup analysis: Sub-group analysis is often not possible using RDS-I due to disruptions of the 

cross-group relations that are necessary during estimation.  Subgroup analysis using RDS-II and 

RDS-SS is feasible and RDSA has the capacity to conduct this estimation.  Statistical 

comparisons of subgroup analyses (i.e. chi2 tests and p-values) cannot be calculated for the RDS 

estimators with the current programs, though is possible using alternative approaches that 

incorporate weights into regression modeling. Table 5 provides the subgroup analysis of condom 

use and sexual identity groups across HIV infection status using crude (sample), RDS-II, and 

RDS-SS estimators with a full and truncated dataset. Across all variables and recruitment depth, 

estimates provided by RDS-II and RDS-SS were equal.  

In the full dataset, there was little difference between sample and RDS-II / RDS-SS subgroup 

analytic results. Slight differences were likely driven by the average network size of the condom 

use variable, in which estimates across HIV status for consistent condom use (avg. network 

size=39.60) were down-weighted relative to the crude estimates. For example, the population 

proportion of consistent condom users among HIV infected MSM was 48.63% (crude=52.81%). 

Conversely, for inconsistent condom use, average network size was lower relative to consistent 

use (avg. network size=37.55%) and estimates were higher relative to the crude estimate. The 
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population proportion for inconsistent condom use among HIV infected MSM is 51.37% (crude: 

47.19%).  With respect to the variable for sexual identity, a higher homophily variable and with 

greater differences in average network size, there is great variation from the crude to RDS-II / 

RDS-SS population estimates. Population estimates for the homosexually identified group were 

lower and estimates for the bisexual and other groups were higher, relative to crude estimates.   

When recruitment depth is <=10 waves, variation from the crude is more pronounced for the RDS 

estimates across variables.  In these cases, some of the differences appear to be driven by the 

more extreme difference in average network size among the two HIV groups (avg. network 

sizeuninfected = 36.34; avg. network sizeinfected = 66.97). For example, given the trend above, one 

would expect estimates for consistent condom use to underestimate the crude estimate due to the 

higher average network size among this group, relative to inconsistent condom use.  Rather, the 

proportion of consistent condom use among HIV uninfected MSM is 72.66% (crude: 69.91) and 

among infected MSM is 59.03% (crude: 67.14) where estimates among uninfected MSM are up-

weighted and among infected MSM are down-weighted. Similar trends are observed for bisexual 

identity. 
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Discussion:  

Beyond successful recruitment of hidden populations, use of RDS provides an additional 

innovation in the allowance of population inference using RDS estimation.  Despite analytic and 

simulation studies, which present improvements with each successive estimator and 

heterogeneous results, this analysis of data from a sample of MSM in Moscow, Russia, 

demonstrates little difference in results produced by the available estimators.  Differences in the 

RDS estimators tend to appear in early waves until estimates have stabilized, typically after 5 to 

10 waves of recruitment, and when seed bias is likely reduced.  This is most evident with the 

RDS-I estimator, which has been de-emphasized more recently as a method for weighting.(10, 

17) Greater variability is also more evident in sub-group analyses when recruitment depth is 

lower. Studies with low recruitment depth, either due to a small sample size or large number of 

seeds, may take this into consideration when considering the type of estimator used and/or may 

attempt to continue recruitment to extend chains to an appropriate depth. Variability of the 

estimators at low recruitment depth may be explained by seed bias, in which non-random 

selection of seeds biases the population estimates, as demonstrated by Gile and Handcock’s 

simulations.(17) It should be noted, however, that inferences about seed bias and depth were 

derived from simulations of sampling depths with 4 or 6 waves.(17) A prime example of this was 

the case for the country of birth variable, in which the higher proportion of seeds endorsing birth 

in the Russian Federation (versus outside) biased the RDS estimates at low recruitment depth, 

prior to convergence to equilibrium. With increased recruitment depth, these differences between 

the estimators tended to disappear, consistent with reports by Volz and Heckathorn in the original 

comparison of RDS-I and RDS-II.(10) While RDS-II is apparently more stable for analysis of 

studies with short recruitment chains, relative to RDS-I, it is unclear how RDS-II compares to 

RDS-SS for short recruitment chains.  Early research on the use of RDS-MA, which is currently 

not in wide use, has demonstrated that this estimator does account for the bias associated with 

seed selection and may be deemed appropriate for such analysis in the future.(14) Of note for 
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investigators who consider removing data from early waves, simulations have demonstrated that 

the RDS estimators are robust against inclusion of out-of-equilibrium data (data produced by 

waves before equilibrium has been reached) and removal of out-of-equilibrium data from analysis 

may potentially introduce greater bias.(17, 26) 

RDS-I and RDS-II estimation methods are grounded in Markov chain theory and rely on the 

assumption of sampling with replacement.   Because sampling with replacement is not generally 

practiced in survey research, these estimators then rely on a small sampling fraction so that the 

sampling with replacement solutions inherent in the estimators may be applied.(10) Therefore, 

and almost contradictory to the points above, it has been demonstrated that recruitment that 

results in a large sampling fraction can also lend to bias associated with the RDS-II estimator. 

This is because the increase in the sampling fraction allows the true inclusion probability to 

become more uniform, but the RDS-II estimator continues to up-weight data from individuals 

with low network size and down-weight data from well-networked individuals, potentially 

biasing the estimates.(17) RDS-SS adjusts for this by considering the population size in the 

estimation process and may provide an improved alternative estimator in cases where the 

sampling fraction is large.(12) The downside, however, is that RDS-SS requires knowledge of the 

population size: population estimates are often not known for hidden populations or, in settings 

where size estimation studies have been conducted, estimates are highly variable.(12, 27)  In this 

study, our sampling fraction is small and therefore we observed little difference between RDS-II 

and RDS-SS.  Nonetheless, giving consideration to appropriate recruitment depth and sampling 

fraction is important during recruitment as well as analysis. It is also particularly relevant for 

studies or surveillance that may include successive RDS samples over time, as changing estimates 

may reflect differences in the RDS-estimators used for analysis or other methods, rather than 

necessarily changes in epidemic trajectories.  
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Sample proportions, which are considered a convenience sample when unweighted, tend to have 

the least variability across various recruitment depths. These proportions may be influenced by 

the recruitment process, in which well-networked participants may be oversampled, though the 

extent to which these are affected is unclear.  Nonetheless, the development of the estimators 

described in this analysis sought to address potential over-representation of well-networked 

individuals by providing weights, which in essence down- or up-weight individuals’ data based 

on their self-reported network size. Such down-weighting was apparent in our analysis of HIV 

infection and sexual identity where average network size was higher among groups of MSM 

living with HIV and those reporting homosexual identity, relative to other groups within each 

variable, and population prevalence estimates were consistently lower than sample proportions.  

Though population estimates were lower than sample proportions for all variables displayed in 

this analysis, it is not always the case that RDS estimators down weight estimates; if the sample 

contains a large proportion of persons in one group with small network size values, it is likely that 

the population proportion will be higher than the sample proportion.  This was clearly evident in 

the subgroup analysis of sexual identity and HIV infection in the truncated dataset, in which 

population estimates of ‘Other’ sexual identity increased from a crude estimate of 1.5% to 7.0% 

among HIV infected MSM. While these RDS estimators have purported to produce unbiased 

estimates in other research, recent simulation studies have demonstrated bias resulting from errors 

in self-reported network size.(18)  An evaluation by McCreesh and colleagues also found cases in 

which sample proportions more accurately captured true population values than RDS population 

estimates in some cases.(16) These findings caution against over-reliance on use of RDS 

estimators as well as give credence to the inclusion of sample proportions in published research 

along with population estimates produced by RDS-estimators. 

Findings should be viewed in light of several limitations.  First, we used unmodified research data 

and did not run simulations of the estimators.  Simulation studies have already been conducted for 
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other (non-hidden populations) and a few hidden populations to assess a range of issues, 

including the influence of seeds on inference, errors in self-reported network size, assumption of 

random recruitment, influence of out-of equilibrium data, response rates, performance within 

small networks, and sampling without replacement.(6, 17, 18, 26, 28) This study, on the other 

hand, attempts to present how the estimators perform in the dataset of a hidden population for 

researchers or reviewers who are working with RDS collected data.  None of the variables under 

study reached homophily greater than 0.42 and, because this was an unmodified dataset, we were 

unable to demonstrate the potential influences of extremely high homophily.  We may not fully 

identify limitations of the RDS estimators, as weaknesses have been noted when the sampling 

fraction of the total population is high, which it was not in this study.(17)  Surveillance and other 

research conducted in rural areas and low population density should be aware of potential 

limitations of recruiting a large sampling fraction in these areas.(17)  Finally, as with all RDS 

research to-date, there is no way to determine which estimator is correct. 

Research is ongoing in the development of these estimators and it is expected that additional 

estimators will be produced in the future.  Additional questions remain for how and whether RDS 

estimates should be incorporated into regression analyses to estimate magnitudes of associations 

within RDS samples.(2, 11)  With respect to population prevalence estimates, however, our study 

demonstrated that there are no substantial differences across estimators after an appropriate 

recruitment depth has been reached. Likewise, no differences in estimators were observed during 

subgroup analysis and variation between RDS-weighted estimates and sample estimates were 

minimized when sample size and recruitment depth increased.  Researchers should familiarize 

themselves with the available options and conduct analyses to determine which estimation 

methods may be most appropriate for the characteristics of their study. As previously reported, 

formative research is a critical component to informing study-specific decisions related to RDS 

and well as to identifying and recruit seeds who represent a range of characteristics to reduce the 
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potential influence of seed bias in subsequent inference.(2, 17) Given current debate on the 

accuracy of RDS inference and the findings presented here, it is recommended that several key 

pieces of information are included in all peer reviewed publications and surveillance reports: 

identification of the selected RDS estimator along with the statistical program used to calculate 

weights and proportions, samples size, sample proportion (crude estimate) and recruitment 

depths.(15, 16) In the evolving development of RDS estimation methods, providing this 

information gives ‘shelf-life’ to research findings that are drawn from RDS methodologies and 

allow for future analysis and assessment. 
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Tables: 

Table 2.1 Assumptions, estimation process, and software availability of commonly used RDS 
estimators 

Estimator Assumptions* Estimation process Software 
availability 

RDS-I (Salganik -
Heckathorn) 

Large network size 
(small sampling 
fraction); Non-
branching chain; 
Sufficient recruitment 
depth; 

Based on Markov chain 
theory, social network 
theory, and estimation of 
the average group 
network size and 
proportion of cross-group 
relations (e.g. HIV 
infected to uninfected and 
HIV uninfected to 
infected) 

RDSAT, Stata, 
RDSA (R) 

RDS-II (Volz –
Heckathorn) 

Large network size 
(small sampling 
fraction); Non-
branching chain; 
Weak homophily; 
Sufficient recruitment 
depth;  

Based on Markov chain 
sampling theory and 
estimation of average 
group network size using 
the modified Hansen-
Hurwitz estimator 

Stata, RDSA (R) 

RDS-SS (Gile’s) Without replacement 
sampling; Known 
population size 

Estimation of the 
population distribution of 
network sizes, inclusion 
probabilities, and the 
generalized Horvitz-
Thompson estimator 

RDSA (R) 

* Additional assumptions for all estimators provided in the narrative 
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Table 2.2 RDS process indicators and seed characteristics 

 Seed ID 

 1 2 3 4 5 6 

Number of 
waves per 
seed: 

31 9 5 5 12 9 

Number of 
persons 
recruited per 
seed: 

1,048 41 25 25 137 120 

Coupon return 
rate per seed: 

0.353 0.357 0.410 0.595 0.365 0.368 

Number of 
eligible 
participants per 
seed: 

1,004 37 20 15 137 120 

Characteristics:       

Age 
(years): 

44 44 35 28 32 36 

Country of 
birth: 

Russia Russia Russia Russia Russia 
Outside 
Russia 

Sexual 
identity: 

Homosexual Bisexual Bisexual NR Bisexual Homosexual 

Condom 
use: 

Consistent Consistent Inconsistent Consistent Inconsistent Consistent 

HIV status: Uninfected NR Uninfected Infected Infected Infected 

Note: NR: Not reported 
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Table 2.3 Demographic and HIV-related characteristics among RDS-recruited MSM in 
Moscow, Russia (N=1,376) 

 
n Col % 

Age categories  
  <25 399 29.0 

25-29 321 23.3 
30-35 326 23.7 
>35 330 24.0 

Place of Birth 
  Born in Russia 1164 84.6 

Born outside Russia 212 15.4 
Ever married to a woman (n=1,368) 

Never 1128 82.5 
Past/current marriage 240 17.5 

Employment categories (n=1,367) 
Full-time 744 54.4 
Part-time 457 33.4 
Student 61 4.5 
Other 28 2.0 
Unemployed 77 5.6 

Income categories (n=1,365) 
 High 23 1.7 

Middle 605 44.3 
Low 692 50.7 
Poverty 45 3.3 

Location where participants normally go for healthcare (n=1,253) 
Private only 354 28.3 
Public and Private/Other 159 12.7 
Public only 699 55.8 
Other only 41 3.3 

Sexual Identity (n=1,347) 
 Homosexual 741 55.0 

Bisexual 578 42.9 
Other 28 2.1 

No. of Male Partners last 12 months  
<=1 341 24.8 
2 to 4 373 27.1 
>=5 662 48.1 

HIV status (by confirmatory test or rapid test with positive self-report; n=1,173) 
Negative 995 84.8 
Positive 178 15.2 

   Note: col. % represents column percent
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Table 2.4 Variability of sample proportion and estimators for select variables, 
as measured by coefficient of variation across estimators and recruitment 
depth 

 

Inconsistent 
condom use 

HIV 
Infection 

Born in 
Russia 

Homosexual 
Identity 

Estimation method                    Cv     Cv Cv Cv 

Sample Proportion 0.110 0.043 0.006 0.031 

RDS-I 0.147 0.074 0.032 0.056 

RDS-II 0.140 0.093 0.030 0.032 

RDS-SS 0.140 0.092 0.030 0.030 

Recruitment depth (numbers of waves reached) 

< 5 0.013 0.033 0.016 0.039 

< 10 0.013 0.011 0.005 0.028 

< 15 0.008 0.004 0.006 0.015 

< 20 0.005 0.005 0.002 0.008 

< 31 0.003 0.004 0.002 0.012 

Note: Cv measured for sample proportion and each estimator across waves 
within each variable; Cv of recruitment depth measured across RDS-I, RDS-II, 
and RDS-SS within each variable 
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Table 2.5 Subgroup analysis using crude values and RDS estimators 

  
         HIV Infection status 

 

  

HIV 
Uninfected* 

HIV 
Infected* Total p-value 

    % %  %    
Full dataset - recruitment depth = 31 waves       
Condom Use  During Anal Sex (low homophily variable) 
Consistent 
use: 
(Homophily: 
0.18; Avg. 
network size: 
39.60) 

Crude (n) 62.32 (612) 52.81 (94) 60.86 (706) p=0.017 
RDS-I  N/A 
RDS-II 
(RDSA) 60.81 48.63 59.33 N/A 
RDS-SSᵻ 
(RDSA) 60.81 48.63 59.33 N/A 

Inconsistent  
(Homophily: 
0.16; Avg. 
network size: 
37.55) 

Crude (n) 37.68 (370) 47.19 (84) 39.14 (454) 
 RDS-I  N/A 

RDS-II 
(RDSA) 39.19 51.37 40.67  
RDS-SSᵻ 

(RDSA) 39.19 51.37 40.67  
Sexual Identity (high homophily variable) 

   
Homosexual 
(Homophily: 
0.35; Avg. 
network size: 
46.96) 

Crude (n) 56.21 (548) 61.49 (107) 57.01 (655) p= 0.412 
RDS-I  N/A 
RDS-II 
(RDSA) 48.24 52.30 48.72 N/A 
RDS-SSᵻ 
(RDSA) 48.24 52.30 48.72 N/A 

Bisexual 
(Homophily: 
0.06; Avg. 
network size: 
29.46) 

Crude (n) 42.51 (411) 37.36 (65) 41.43 (476)   
RDS-I  N/A 
RDS-II 
(RDSA) 48.20 44.25 47.74 

 RDS-SSᵻ 

(RDSA) 48.20 44.25 47.74   

Other 
(Homophily: 
0.06; Avg. 
network size: 
14.32) 

Crude (n) 1.64 (16) 1.15 (2) 1.57 (18) 
 RDS-I  N/A 

RDS-II 
(RDSA) 3.55 3.45 3.54 

 RDS-SSᵻ 

(RDSA) 3.55 3.45 3.54   
Truncated dataset- recruitment depth <=10 waves  
Condom Use During Anal Sex (low homophily variable) 
Consistent 
use 
(Homophily:          
-0.05; Avg. 
network size: 
38.35) 

Crude (n) 69.91 (295) 67.14 (47) 69.51 (342) p=0.642 
RDS-I  N/A 
RDS-II 
(RDSA) 72.66 59.03 70.92 N/A 

RDS-SSᵻ 

(RDSA) 72.66 59.03 70.92 N/A 
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         HIV Infection status 

 

  

HIV 
Uninfected* 

HIV 
Infected* Total p-value 

    % %  %    

Inconsistent  
(Homophily: 
0.06; Avg. 
network size: 
35.76) 

Crude (n) 30.09 (127) 32.86 (23) 30.49 (150)   
RDS-I  N/A 
RDS-II 
(RDSA) 27.34 40.97 29.08 

 RDS-SSᵻ 
(RDSA) 27.34 40.97 29.08   

Sexual Identity (high homophily variable) 
   

Homosexual 
(Homophily: 
0.42; Avg. 
network size: 
43.95) 

Crude (n) 60.62 (254) 71.64 (48) 62.14 (302) p=0.203 
RDS-I  N/A 
RDS-II 
(RDSA) 52.80 72.27 54.98 N/A 

RDS-SSᵻ 

(RDSA) 52.80 72.27 54.98 N/A 

Bisexual 
(Homophily: 
0.15; Avg. 
network size: 
30.29) 

Crude (n) 38.19 (160) 26.87 (18) 36.63 (178)   
RDS-I  N/A 
RDS-II 
(RDSA) 45.35 20.76 42.59 

 RDS-SSᵻ 
(RDSA) 45.35 20.76 42.59   

Other 
(Homophily: 
0.03; Avg. 
network size: 
16.38) 

Crude (n) 1.19 (5) 1.49 (1) 1.23 (6) 
 RDS-I  N/A 

RDS-II 
(RDSA) 1.85 6.97 2.42 

 RDS-SSᵻ 

(RDSA) 1.85 6.97 2.42   
* HIV Uninfected: at full data set, Homophily= -.027 and Avg. Network size= 37.67; HIV 
Infected: at full data set, Homophily=0.07 and Avg. Network size=52.55; HIV Uninfected at 
wave<=10, Homophily= -0.15 and Avg. Network size=36.34; HIV Infected at wave<=10, 
Homophily = 0.04 and Avg. Network size= 66.97;  Ɨ RDS-SS utilized a population size of 
34,678 MSM (1% of adult males); Avg. Network size: Average network size; RDSA: RDS 
Analyst 
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Figures: 
Low Homophily Variables: 

Figure 2.1 Sample and population proportion estimates of inconsistent condom use, by 
recruitment depth and estimation method 

 
Avg. 
network 
size 

5 10 15 20 31 

Consistent 
use 30.80 38.35 42.84 40.42 39.60 
Inconsistent 
use 34.35 35.76 36.46 38.71 37.55 
Homophily      
Consistent 
use -0.05 -0.05 0.02 0.10 0.18 
Inconsistent 
use 0.01 0.06 0.06 0.15 0.16 
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Figure 2.2 Sample and population proportion estimates of HIV infection, by recruitment 
depth and estimation method 

 

Avg. 
network size 

5 10 15 20 31 

HIV 
uninfected 30.54 36.34 39.86 38.59 37.67 

HIV infected 52.00 66.97 64.41 57.08 52.55 

Homophily      

HIV 
uninfected -0.29 -0.15 -0.24 -0.29 -0.27 

HIV infected 0.02 0.04 0.04 0.07 0.07 
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Higher homophily variables: 

Figure 2.3 Sample and population proportion estimates MSM born in Russia, by recruitment 
depth and estimation method 

 
Avg. 
network size 

5 10 15 20 31 

Born in 
Russia 32.31 36.76 40.58 39.35 38.52 

Outside 
Russia 29.49 40.45 41.03 40.82 38.98 

Homophily      

Born in 
Russia -0.01 0.17 0.21 0.21 0.23 

Outside 
Russia 0.11 0.09 0.04 -0.01 -0.02 
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Figure 2.4 Sample and population proportion estimates MSM with homosexual identity, by 
recruitment depth and estimation method 

 
Avg. 
network size 

5 10 15 20 31 

Homosexual 39.66 43.95 50.21 48.11 46.96 

Bisexual 24.68 30.29 29.47 29.23 29.46 

Heterosexual/ 

Other 6.00 16.38 18.89 17.43 14.32 

Homophily      

Homosexual 0.32 0.42 0.33 0.33 0.35 

Bisexual 0.22 0.15 0.07 0.04 0.06 

Heterosexual/ 

Other -0.02 0.03 0.01 0.00 0.06 
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Appendix Figures: 
	  

Appendix Figure 2.1 Sample and population proportion estimates of inconsistent condom use, 
by recruitment depth and estimation method, with 95% confidence intervals 
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Appendix Figure 2.2 Sample and population proportion estimates of HIV infection, by 
recruitment depth and estimation method 
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Appendix Figure 2.3 Sample and population proportion estimates MSM born in Russia, by 
recruitment depth and estimation method 
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Appendix Figure 2.4 Sample and population proportion estimates MSM with homosexual 
identity, by recruitment depth and estimation method 
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CHAPTER 3:  

THE HIV CARE CONTINUUM AMONG MEN WHO HAVE SEX WITH MEN IN 

MOSCOW, RUSSIA 
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Abstract: 
Introduction:  Early diagnosis and treatment of HIV infection is critical to improved clinical 

outcomes for individuals and for maximizing preventive benefits of treatment.   We sought to 

characterize the HIV care continuum and identify correlates of being unaware of HIV infection 

among MSM in Moscow, Russia. 

Methods: Participants (N=1,376) were recruited via respondent-driven sampling and completed a 

socio-behavioral survey and HIV testing.  Univariate analyses were conducted to estimate key 

points along the HIV care continuum and logistic regression methods were utilized to examine 

correlates of being unaware of one’s HIV positive status.  

Results:  Fifteen percent (n=184; 15.6%) of participants were identified as living with HIV 

infection; of these, 23.4% were aware of their HIV positive status, 8.7% were currently on ART, 

and 4.4% reported an undetectable viral load.  Most (76.6%) were previously unaware of their 

HIV status.  In multivariable regression, bisexual identity (ref: homosexual; AOR: 3.69; 95%CI: 

1.19-11.43), having >5 sexual partners in the last 6 months (ref: <1; AOR 4.23; 95%CI: 1.17-

15.28), and being required to have an HIV test by an employer (ref: no; AOR: 15.43; 95%CI: 

1.62-147.01) were positively associated with being unaware of one’s HIV positive status.  Being 

tested for HIV in a facility specific to HIV risk behaviors (ref: private facility; AOR: 0.06; 

95%CI: 0.01-0.53) and testing >2 times in the last 12 months (ref: none; AOR: 0.17; 95%CI: 

0.04-0.73) were associated with a lower likelihood of being unaware of one’s HIV positive status.    

Discussion: There is a steep gradient along the HIV care continuum for Moscow-based MSM.  

Awareness of one’s HIV diagnosis is low, reducing opportunities for engagement in care and 

treatment. Efforts that focus on improving access to acceptable HIV testing strategies are needed 

to improve the HIV care continuum among this population at risk for HIV infection. 
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Introduction: 

The Russian Federation has an expanding HIV epidemic and is currently one of nine countries 

globally in which the HIV burden is increasing.(1)  Russia is estimated to contribute 69% of the 

total number of people living with HIV in Eastern Europe and Central Asia (EECA) and 80% of 

new infections in EECA.(1) The Russian HIV epidemic is characterized as a complex 

concentrated one and the HIV prevalence among adults was recently reported to exceed 1%.(2, 3) 

The rising number of HIV infections is primarily concentrated among key populations at risk for 

HIV infection, including people who inject drugs (PWID), men who have sex with men (MSM), 

and sex workers, representing more than 85% of new infections.(4) Despite the size of the 

Russian population and the complexity of the epidemic, research among gay, bisexual, and other 

MSM has been relatively limited and predominantly consists of studies with samples recruited 

from bars or gay-identified venues, limiting generalizability.(5, 6)  Across studies, the burden of 

HIV has been estimated to range from 6 to 9% among MSM and as high as 16% among male sex 

workers, though experts suggest potential underestimation of the prevalence among MSM due to 

high levels of social stigma and homophobia, and recent antigay legislation.(1, 7-9)   

Combination HIV prevention approaches and treatment as prevention have emerged as promising 

strategies to reduce HIV acquisition and transmission among MSM.(10) Many of these strategies 

are HIV status dependent and build upon a landmark study that found that early treatment 

initiation of HIV-infected individuals reduced transmission of HIV infection by approximately 

96% to their primarily heterosexual partners.(11) Status dependent interventions, such as pre-

exposure prophylaxis (PrEP), partner (or couples) PrEP, and ‘test and treat’ strategies rely on 

individuals knowing their HIV status and highlight the importance of regular HIV testing.(10, 12)  

Identification of HIV infection, initiation of ART, and risk reduction may allow for both 

individual improvements in morbidity and mortality, as well as prevention of onward HIV 

transmission.(11, 13) Outside of the U.S., research among MSM has demonstrated that high 
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proportions of MSM with HIV are unaware of their HIV status, which impedes engagement in 

care and status dependent interventions.(14-16) Little is known about HIV testing and status 

awareness among MSM in Russia, or the wider EECA region. 

In response to the recognized benefits of early identification, engagement in care, and early 

treatment, this analysis sought to characterize the HIV care continuum among Moscow-based 

gay, bisexual, and other MSM. Further analysis was conducted to identify correlates of 

undiagnosed HIV infection among MSM as a means to identify gaps and inform HIV prevention 

and care for MSM in Moscow. 
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Methods: 

The analysis presented here is derived from a large NIH-funded, cross-sectional study to 

characterize the HIV epidemic among gay, bisexual, and other MSM living in Moscow and 

compare the use of respondent-driven sampling (RDS) to internet-based sampling for recruitment 

of MSM into HIV testing interventions.  Participation in the study included a sociobehavioral 

survey and biological assessment of HIV and syphilis. 

Population and setting: Eligibility requirements for participation included: presented a valid 

recruitment coupon, born male, aged >18, fluent in Russian, reported anal sex with another man 

in the last 12 months, no prior participation in this study, and provided informed verbal consent to 

participate.  Study activities were conducted in private rooms of a gay-friendly, non-

governmental clinic that is centrally located in Moscow.  Recruitment and interviews were 

implemented by AIDS Infoshare staff, a Moscow-based non-governmental HIV prevention 

organization, while all biologic testing and counseling was conducted by trained clinic physicians 

and staff.  All staff members were trained in confidentiality, human subjects protection, and 

survey research.   

Recruitment: This analysis focuses on participants recruited by RDS.  RDS recruitment, a chain 

recruitment method, is often used to achieve more representative samples of hard-to-reach 

populations.(17, 18)  RDS was implemented from late October 2010 to April 2013 and study 

methods have been previously described.(19)  Briefly, this process began with seeds, individuals 

purposively selected to represent a range of MSM population characteristics, who were provided 

four study coupons with which to recruit peer MSM to the study.  Participants who were recruited 

to the study, eligible, and participated were in turn provided with three study coupons for peer 

recruitment. This process continued in successive waves of recruitment until the desired sample 

size of 1,370 was reached. 
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Survey and measures: Measures included sociodemographic and behavioral characteristics; 

sexual identity and disclosure; substance use; depression symptoms; sexual relationships and 

practices; and HIV prevention and care.  All participants were asked personal network size 

questions traditionally used for RDS weighting (number of MSM the participant knows; number 

of MSM the participant has seen in the past six months).(17, 18) Measures of sexual identity and 

sexual practices were adapted from the US CDC’s National Health Behavior Survey and included 

practices with men and women, including oral, anal, and vaginal sex; number(s) of sexual 

partners and partner characteristics; and transactional sex.(20)  The Alcohol Use Disorders 

Identification Test (AUDIT) was included in the survey for identification of hazardous alcohol 

consumption (score: 8-15) and potential alcohol dependency (score: 16 or higher).(21, 22)   The 

20-item Center for Epidemiologic Studies Depression (CES-D) scale was used to measure 

depression using a more sensitive cut-off score > 23.(23)  

HIV testing measures included both lifetime and recent (last 12 months) testing experiences. All 

HIV care continuum outcomes were measured by self-report.  HIV care continuum outcomes 

included: awareness of HIV infection; linkage to care; current ART use; and suppressed viral 

load. Awareness of one’s HIV positive status was defined as self-report of being previously tested 

and diagnosed with HIV infection and has a positive study diagnosis. Participants were asked if 

they were currently on antiretrovirals. We used self-report of ever having a CD4 cell count as 

proxy for linkage to care.  Viral load was measured by a binary item which asked if the 

participants knew their last viral load and, if so, whether it detectable or undetectable. 

Trained interviewers administered surveys in Russian language, following cognitive and pilot 

testing of the instrument.  Time for survey completion ranged from 60–90 minutes. 

Biologic testing: HIV testing procedures have been previously described.(19) Following 

completion of the survey, participants who had provided separate consent to HIV testing 

proceeded to biologic testing conducted by trained physicians. Finger-prick blood samples were 
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collected for the Oraquick Rapid HIV 1/2 test (OraSure Technologies, Bethlehem, PA, USA) and 

results were available within 15 minutes.  The staff physician provided pre- and post-test HIV 

counseling.(24)  Participants were also given the option to receive or opt-out of receiving their 

HIV screening test results.  Individuals with positive rapid test results were asked to provide an 

additional sample of blood to be sent for confirmatory testing by Western Blot at the local 

reference laboratory (Lages Laboratory, Moscow). 

Statistical analysis: A total of 1,376 MSM were recruited into the study via RDS, reaching up to 

31 waves of recruitment.  Of these, 1,177 consented to HIV testing and 169 participants were 

identified with HIV infection through both rapid and confirmatory HIV testing. An additional 13 

who had a positive rapid HIV test, but reported a previous diagnosis of HIV infection and 

declined confirmatory testing were included in the sample as having a positive diagnosis, yielding 

a total of 184 with a positive HIV status included in the analysis.   

Estimates of key outcomes along the HIV care continuum among HIV infected MSM were 

calculated, providing proportions of men who were ever diagnosed with HIV infection, linked to 

care (had CD4 levels measured), currently on ART, and reached undetectable viral load.  The 

proportions reporting lifetime and recent HIV test were also calculated to assess where gaps exist.  

Data collected via RDS recruitment are often weighted during statistical analysis of prevalence 

estimates to provide population level estimates. Estimates for the care continuum were calculated 

using the RDS-II estimator (Volz-Heckathorn) and bootstrapping with 1,000 iterations to produce 

95% confidence intervals (95%CI).(25)  Both sample proportions and RDS population prevalence 

estimates are provided in the Results. 

Correlates of being unaware of one’s HIV positive status, defined as having no history of HIV 

testing or having received a negative result at the last HIV test, were identified through bivariate 

and multivariable logistic regression analysis. Chi-square tests were used to evaluate statistical 

significance in bivariate analysis of unweighted estimates.  Variables that were significantly or 
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marginally associated with being unware of HIV seropositive status (p<0.10) or considered a 

priori to be a potential confounder regardless of statistical significance (age)(7) were included in 

the final multivariable model. Variance inflation tests were conducted to identify co-linearity in 

the model and goodness of fit tests were conducted to test final model fit. Items reducing model 

fit were removed from the final model.  Sensitivity analysis was conducted to examine any 

differences in regression estimates by inclusion of participants who only had a study confirmed 

HIV status (N=169) and found no substantial differences in estimates, although the precision of 

estimates were affected. 

Sensitivity analyses were also conducted using the RDS-II estimator (Volz-Heckathorn) and 

results are provided in the Supplemental Material. RDS weights associated with the dependent 

variable, which are produced based on individual network size to address potential recruitment 

biases, were included in the final weighted crude and adjusted analysis.(25) Statistical analyses 

were conducted using Stata Version 13.0 (Stata Corporation, College Station, USA) and RDS 

Analyst version 0.1 for R (Los Angeles, USA).(26)  
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Results: 

Table 3.1 provides the demographic characteristics of study participants and the RDS weighted 

estimates. Participants of the full sample were a median age of 30 years (IQR: 24-36) and 

predominantly (80.6%) Russian ethnicity.   Over half of participants reported gay identities 

(55.0%) with 42.9% reporting bisexual identity, and 2.1% reporting being heterosexual or other 

identity, but with a history of sex with men. 

Among the sample, 15.6% were living with HIV infection (184/1177). Among participants living 

with HIV, 86.9% reported ever being tested for HIV and 69.0% had been tested within the last 

year. Among those who were infected with HIV, 23.4% reported being previously diagnosed and 

aware of their HIV infection (31.2% among those ever tested;), 16.9% reported being linked to 

care (73.8% among those ever diagnosed), 8.7% were currently on ART (48.4% among those 

ever linked to care), and 8.7% reported having an undetectable viral load (41.7% among those on 

ART).  Eight percent of those living with HIV (53.9% of those with CD4 levels measured) 

reported the last CD4 count at <500 cells/µl.  

Estimating the population prevalence using RDS-weighted estimation, the HIV prevalence of the 

MSM population in Moscow was 11.6% (RDS-weighted 95%CI: 8.5-14.7%)) with 13.2% (RDS-

weighted 95%CI: 11.0-15.4) who were aware/previously diagnosed with their infection. Among 

the population living with HIV, 9.0% reported being linked to care (RDS-weighted 95%CI: 0.0-

21.9); 4.7% were currently on ART (RDS-weighted 95%CI: 1.0-8.5), and 3.0% reported having 

an undetectable viral load (RDS-weighted 95%CI: 0.3 – 5.6). Table 3.2 displays the HIV care 

continuum estimates using both sample and population prevalence estimates.  

Of the 184 individuals living with HIV, 76.6% were previously unaware of their HIV status 

(RDS-weighted: 86.4%; 95%CI: 80.4-92.5).  Those who were unaware of their positive status 

were more likely to self-identify as bisexual (42.8% vs 19.0%; p=0.01), report having both male 

and female partners in the last 12 months (30.7% vs. 11.6%; p=0.01); have greater numbers of 
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sex partners in the last 6 months (p<0.01); and report hazardous alcohol use or alcohol 

dependence (60.2 % vs. 39.6%; p=0.03), compared to those previously aware of their infection.  

Recent engagement in sex work was marginally associated with being unaware of one’s HIV 

status (30.4% among those unaware and 16.7% among those aware of their status; p=0.08).   

With respect to HIV testing, higher proportions of those previously unaware of their HIV status 

reported not being tested in the last 12 months (37.4% vs. 14.0%; p<0.01), reported having their 

last test in a public facility (73.9% vs. 69.8%; p<0.01), and being tested because it was required 

by an employer (22.2% vs. 2.3%; p<0.01) compared to those previously aware of their diagnosis.  

Lower proportions of those previously unaware reported that their motivation for their last test 

was because they test regularly for HIV infection (18.8% vs. 55.8%; p<0.01), and had disclosed 

to the providers in the HIV testing facility that they have sex with men (25.2% vs. 41.9%; 

p=0.04), compared to those previously aware of their HIV status. Seventeen percent of those 

previously unaware had not received the results of their last HIV test, which was significantly 

higher than those who were previously aware of their infection (16.5% vs. 0.0%; p<0.01).  More 

participants who were previously aware of their infection had a history of being involved in 

conversations or group discussions about how to prevent HIV infection (16.3% vs. 7.1%; 

p=0.07), compared to those previously unaware of their infection, though this was only 

marginally significant.  The median time since last HIV test was 0.29 years (IQR: 0.1 – 0.7) 

among those previously aware of their HIV infection, compared to 0.92 years (IQR: 0.4 – 1.7) 

among those previously unware. Table 3.3 presents the bivariate analysis comparing 

characteristics of MSM who were previously aware of their HIV status to those previously 

unware. 

Table 3.4 presents the crude and adjusted logistic regression analysis of being unaware of one’s 

HIV status; several individual characteristics, risk behaviors, and HIV prevention and testing 

practices remained associated with being unaware of one’s HIV status in the final multivariable 
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model.  MSM who reported bisexual identity were 3.69 times more likely to be unaware of their 

HIV infection (ref: homosexual identity; AOR: 3.69; 95%CI: 1.19 – 11.43; p<0.02).  Those who 

reported having five or more sex partners in the last 6 months had 4.23 times the odds of being 

unaware of their HIV status (ref: one or less sex partner; AOR: 4.23; 95%CI: 1.17 – 15.28; 

p=0.03).  Having 2 to 4 sex partners in the last 6 months was associated with being unaware of 

one’s status in crude analysis, but was marginally significant in the adjusted analysis (ref: one ore 

less sex partner; AOR: 3.87; 95%CI: 0.97 – 15.42; p=0.06). MSM who reported being tested 

twice or more within the last 12 months were 83% less likely to be unaware of their HIV status 

(ref: not tested in last 12 months; AOR: 0.17; 95%CI: 0.04 – 0.73; p=0.02) and those tested in a 

setting specifically related to HIV risk behaviors (including, outreach, needle exchange, drug 

treatment, or jail) were 94% less likely to be unaware of their infection status (ref: public facility; 

AOR: 0.06; 95%CI: 0.01-0.53; p=0.01).  High levels of alcohol use (hazardous or dependent) 

were not significantly associated with having an undiagnosed infection in the final multivariable 

model.  Motivations for HIV testing that included worry about being exposed to HIV or being 

tested on a regular basis were also not statistically significant in the final model, though being 

required to be tested for HIV by an employer had over 15 times the odds of being unaware of 

HIV infection status (ref: not required by employer; AOR: 15.43; 95%CI: 1.62 – 147.01; p=0.02).  

Appendix Table 3.1 presents the corresponding RDS weighted crude and adjusted estimates. 

RDS-weighted estimates in the final multivariable model were relatively similar to unweighted 

estimates, with few exceptions.  The magnitude of association between bisexual identity and 

being unaware of HIV infection status was slightly lower than the unweighted estimate and was 

only marginally significant (RDS-weighted AOR: 2.96; 95%CI: 0.88 – 9.92; p=0.08). Being 

required to be tested for HIV by an employer had a higher magnitude of association than the 

unweighted estimate (RDS-weighted AOR: 22.04; 95%CI: 2.11 – 229.92; p=0.01).  
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Discussion:  

In a setting where MSM remain a key population at risk for HIV infection,(1) this study 

highlights critical losses in the HIV care continuum among these men  living in Moscow city. 

Men who were unaware of their HIV status were at particularly high risk for being untreated 

treatment and having an unsuppressed viral load.  Ultimately, less than 10% of MSM living with 

HIV in this sample had initiated ART.(11)  

While no data exist on engagement of MSM in the HIV care continuum in the Russian 

Federation, nor the wider EECA, the lack of ART among this sample may be foreshadowed by 

national estimates that highlight increasing numbers of AIDS deaths in the Russian Federation 

and suggest inadequate treatment coverage of the general population as of 2013.(1) As such, prior 

estimates suggest that only 19% of the 668,032 HIV infected Russian residents in the Federal 

AIDS Centre database were reported to have achieved viral suppression.(27) Qualitative research 

among people living with HIV in St. Petersburg support these findings, documenting barriers 

related to infrastructure conditions,  access, and  concerns of stigmatization and breaches of  

confidentiality.(28)  While such findings highlight existing barriers and gaps along the HIV care 

continuum in the Russian Federation, MSM and other key populations continue to bear the brunt 

of these inequalities, particularly in the Russian Federation where social stigma and punitive 

policies and practices are an emergent challenge for gay, bisexual, and other MSM. (29, 30)   

Awareness of one’s positive HIV infection status is the critical barrier along the HIV care 

continuum among MSM living with HIV. Though a substantial proportion of participants 

reported recent HIV counseling and testing, over 75% of those identified with HIV infection were 

previously unware of their infection status (or 86.4% of the MSM population, based on RDS-

weighted estimates), clearly inhibiting access to subsequent points along the HIV care continuum.  

Plausible explanations for the lack of awareness of HIV status may include failure to obtain 

results, which accounted for 17% of those unaware of their infection status, failure to obtaining 
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confirmatory testing, obtaining inaccurate test results, acute infections that are not identified 

during the most recent HIV test, or recent infection associated with potentially increased HIV 

incidence among men with higher risk sexual behaviors.  

Correlates of being unaware of one’s HIV infection provide insight into these scenarios and 

potential opportunities for prevention and care.  With respect to individual characteristics, 

bisexual identity and increased numbers of partners were independently associated with lack of 

awareness of HIV status.  The reduced awareness of HIV status among those reporting bisexual 

identity may reflect lower knowledge of HIV risk related to unprotected anal intercourse among 

those who are bisexually identified and who may not typically access HIV prevention information 

targeted to homosexually identified men, including recommendations for regular HIV testing.  

New laws banning the ‘propaganda of homosexuality’ may further impede provision of 

information on HIV risk and recommendations for HIV prevention and testing, as well as 

increase concerns related to privacy and confidentiality.(1, 31) Having more sex partners was also 

independently associated with being unaware of one’s HIV status. This is perhaps less surprising 

as having more sex partners in the last year permits more opportunities for acquisition and 

unawareness of infection, even among individuals who test annually, and may support hypotheses 

of incident infections following the last HIV test. 

HIV testing characteristics provide additional insight into issues of lack of awareness among 

MSM living with HIV.  Though less common, employer HIV testing requirements did not appear 

to have positive impact on awareness of one’s HIV status and may be related to practices of 

purchasing negative HIV test results, without actual HIV testing, when required for employment 

or other legal issues.(32) Participants who had been tested for HIV at least twice within the last 

year were significantly more likely to be aware of their infection. This finding lends support to 

CDC guidance on HIV testing and care for MSM, particularly recommendations for testing more 

than once a year for high-risk individuals.(33)  Additionally, the improvements in awareness of 
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HIV status that was associated with testing programs related to HIV risk behaviors, such as 

outreach, needle and syringe exchange, etc. highlight the importance of targeted programs and 

providing HIV risk reduction counseling for high risk behaviors.  These findings also bring up 

questions on the quality and confidentiality of public HIV counselling and testing programs. In 

light of growing stigmatization and social challenges faced by MSM, testing programs should 

ensure that HIV testing is voluntary and confidential.(29)  

Research findings should be viewed in light of several limitations.  Estimates of the HIV care 

continuum were based on self-report and thus may be biased by poor recall of CD4 levels and 

viral load, as these levels were not biologically confirmed during the study.  Data were collected 

on current ART use; thus, we did not know the proportion of MSM living with HIV who may 

have initiated and stopped treatment or experienced treatment interruptions. As with most 

sociobehavioral surveys, social desirability bias may influence self-reported behaviors, HIV 

status, and ART use. Given that high proportions of the sample reported multiple high risk 

behaviors, we do not have evidence that social desirability played a strong role in the results.  

RDS-weighted estimates provided population-based estimates; however, there is an ongoing 

debate into which estimators are the most accurate for use and estimates should therefore be 

reviewed with caution.(34-36) Finally, the study sample is comprised of MSM recruited from 

Moscow city and the number of MSM living with HIV is relatively small, limiting our 

generalizability to MSM living in the wider Russian Federation and EECA, particularly in the 

rural regions and with lower socio-economic status.  

Engagement and retention in the HIV care continuum and, ultimately, reaching viral suppression 

is a challenge for people living with HIV in the Russian Federation, particularly so for MSM.  

The recent loss of the Global Fund and lack of acknowledgement of key populations by Federal 

AIDS programs mean that alternative sources of funding to support these important prevention 

and testing programs are needed.(37) Lack of prevention services is further exacerbated by 
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limitations on provision of information related to same-sex practices associated with new laws 

prohibiting the ‘propaganda of homosexuality’, which is currently described as a “creating new 

obstacles and disincentives for gay men or other MSM in accessing HIV programmes and 

services”.(1) Gaps identified along the HIV care continuum and benefits of testing characteristics, 

however, highlight opportunities in which HIV testing interventions can be introduced (or 

improved) to further engage MSM living with HIV at early stages of infection. 
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Tables: 
 

Table 3.1 Demographic Characteristics of Moscow MSM recruited via RDS (N=1376) 

Category 
Crude Prevalence       

n           (%) 
RDS-Weighted Prevalence  

(%)                 (95%CI:) 
Age (years) 

     <25 368 26.7 29.2 24.9 33.6 
25-29 319 23.2 20.7 16.5 24.9 
30-35 329 23.9 21.2 17.4 25.0 
>35 360 26.2 28.9 24.5 33.3 

Ethnicity (n=1366) 
    Russian only 1101 80.6 77.5 73.2 81.9 

Russian plus other 40 2.9 3.2 1.7 4.8 
Other 225 16.5 19.2 15.0 23.5 

Moved to Moscow (n=1367)           
From Moscow originally 809 59.2 59.1 54.5 63.8 

    From within or outside of Russia 558 40.8 40.9 36.2 45.5 
Ever married to a woman (n=1368) 

    Never 1128 82.5 81.1 77.5 84.6 
Past/current marriage 240 17.5 18.9 15.4 22.5 

Employment categories (n=1367) 
    Full-time 744 54.4 50.3 45.6 54.9 

Part-time 457 33.4 34.8 30.3 39.3 
Student or other (Inc. retired, disabled) 89 6.5 8.4 5.6 11.2 

Unemployed 77 5.6 6.5 3.8 9.3 
Income categories (n=1365) 

    High 23 1.7 0.9 0.2 1.6 
Middle 605 44.3 40.7 35.9 45.6 
Low 692 50.7 54.2 49.4 59.0 
Poverty 45 3.3 4.2 2.1 6.3 

Location where participants normally go for healthcare (n=1255) 
  Private 354 28.2 27.4 22.8 32.1 

Public 841 67.0 68.9 64.2 73.6 
Other 60 4.8 3.7 1.9 5.4 

Sexual Identity (n=1347)      
Homosexual 741 55.0% 44.8% 39.9% 49.8% 
Bisexual 578 42.9% 50.4% 45.5% 55.4% 
Other 28 2.1% 4.7% 2.6% 6.9% 

HIV characteristics  
HIV positive by study or previous dx (includes those who declined study HIV test; 
n=1177)) 

 Negative 993 84.4 88.4 85.3 91.5 
Positive 184 15.6 11.6 8.5 14.7 

Note: RDS weighted estimates calculated using the RDS-II (Volz-Heckathorn) estimator 
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Table 3.2 HIV testing characteristics and the HIV continuum among Moscow HIV infected 
MSM   (N=184) 

Category 
Crude Prevalence  
   n               (%) 

RDS-Weighted Prevalence  
(%)                    (95%CI:) 

Testing Characteristics   
Disclosed to a care professional about having sex with men 

  No 108 58.7 65.2 51.3 79.1 
Yes 76 41.3 34.8 20.9 48.7 

Ever tested for HIV (n=183) 
   No 24 13.1 22.0 11.2 32.9 

Yes 159 86.9 78.0 67.1 88.8 
Learned the result of the most recent HIV test (N=158) 

  No 19 12.0 9.8 1.0 18.7 
Yes 139 88.0 90.2 81.3 99.0 

Tested for HIV in last year (among those ever tested; N=158) 
  No 49 31.0 21.0 11.9 30.2 

Yes 109 69.0 79.0 69.9 88.1 
Result of your most recent HIV test (N=138) 

   Negative 95 68.8 80.1 70.1 90.0 
Positive 43 31.2 20.0 10.0 29.9 
Positive (among total living with 
HIV, N=184) 43 23.4 

   HIV Care Continuum Characteristics  
Awareness of HIV positive status (N=184) 

 Previously aware 43 23.4 13.6 7.5 19.7 
Previously unaware  141 76.6 86.4 80.3 92.5 

Linked to care (ever had CD4 cell count measured; N=42) 
  No 11 26.2 29.1 25.8 32.4 

Yes (among previously aware) 31 73.8 70.9 67.7 74.2 
Yes (among total living with HIV, 

N=184) 31 16.9 9.0 0.00 21.89 
Self-reported last HIV RNA level 
(n=36) 

     No 15 41.7 38.7 20.6 56.8 
Yes, detectable 13 36.1 32.1 14.0 50.2 
Yes, undetectable 8 22.2 29.2 24.7 33.6 
Yes, undetectable (among total 
living with HIV, N=184) 8 4.4 3.0 0.3 5.6 

Currently on antiretroviral therapy (n=42) 
   No 26 61.9 62.7 49.2 76.2 

Yes 16 38.0 37.3 23.8 50. 8 
Yes, (among total living with HIV, 
N=184) 16 8.7 4.7 1.0 8.5 
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Table 3.3 Differences in characteristics among participants who were previously aware and 
unaware of their HIV seropositive status (N=184) 

 
Total 

Previously aware 
of infection 

Previously 
unaware  

   n Col % n Col % n Col % p-value 
Age category (years) 

      
0.24 

>35 41 22.3 14 32.6 27 19.1 
 30-35 66 35.9 15 34.9 51 36.2 
 25-29 49 26.6 10 23.3 39 27.7 
 <25 28 15.2 4 9.3 24 17.0 
 Sexual Identity (n=138) 

    
0.01 

Homosexual 111 61.7 34 81.0 77 55.8 
 Bisexual 67 37.2 8 19.0 59 42.8 
 Other 2 1.1 0 0.0 2 1.4 
 Gender of sex partner(s) in last 12mo (N=183) 

  
0.01 

Only men 134 73.2 37 86.0 97 69.3 
 Both men and women 48 26.2 5 11.6 43 30.7 
 Did not have sex in the last 

12 months 1 0.5 1 2.3 0 0.0 
 No. of Male Anal Sex Partners last 12mo 

   
0.24 

<=1 41 22.3 13 30.2 28 19.9 
 2 to 4 38 20.7 10 23.3 28 19.9 
 >=5 105 57.1 20 46.5 85 60.3 
 Sold sex (last 12mo; N=180) 

    
0.08 

No 131 72.8 35 83.3 96 69.6 
 Yes 49 27.2 7 16.7 42 30.4   

Ever disclosed sexuality/sexual practices to parents and siblings 
 

0.15 
No 159 86.4 40 93.0 119 84.4 

 Yes 25 13.6 3 7.0 22 15.6   
No. of sex partners (last 6 months) 

    
p<0.01 

<=1 39 21.2 17 39.5 22 15.6 
 2 to 4 50 27.2 9 20.9 41 29.1 
 >=5 95 51.6 17 39.5 78 55.3   

Cat. of HIV testing (last 12mo; N=158) 
   

p<0.01 
None 49 31.0 6 14.0 43 37.4 

 Once 57 36.1 11 25.6 46 40.0 
 twice or more 52 32.9 26 60.5 26 22.6   

HIV testing facility (N=158) 
    

p<0.01 
Private 31 19.6 5 11.6 26 22.6 

 Public 115 72.8 30 69.8 85 73.9 
 Other (in. other, jail, drug 

treatment, home, NEP, 
outreach) 12 7.6 8 18.6 4 3.5   

Tested for HIV because worried have been exposed to HIV (N=160) 
  

0.08 
No 131 81.9 39 90.7 92 78.6 

 Yes 29 18.1 4 9.3 25 21.4   
Tested for HIV because tests on a regular basis and it was time to get tested again (N=160) p<0.01 

No 114 71.3 19 44.2 95 81.2 
 Yes 46 28.7 24 55.8 22 18.8   
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Total 

Previously aware 
of infection 

Previously 
unaware  

   n Col % n Col % n Col % p-value 
Tested for HIV because required to get tested by an employer (N=158) 

  
p<0.01 

No 133 83.1 42 97.7 91 77.8 
 Yes 27 16.9 1 2.3 26 22.2   

Among those tested, disclosed sexual behaviors to this facility (N=158) 0.04 
No 111 70.3 25 58.1 86 74.8 

 Yes 47 29.7 18 41.9 29 25.2   
In the past 12 months,  had a 1-on-1 conversation or group discussion about prevent HIV 0.07 

No 167 90.8 36 83.7 131 92.9 
 Yes 17 9.2 7 16.3 10 7.1   

Alcohol use (AUDIT score)  
    

0.03 
Non-hazardous drinking 82 44.6 26 60.5 56 39.7 

 Hazardous drinking 55 29.9 7 16.3 48 34.0 
 Alcohol dependence 47 25.5 10 23.3 37 26.2   

Depressive symptoms (CESD binary at 
23) 

     
0.79 

Low depressive symptoms 121 65.8 29 67.4 92 65.2 
 High depressive symptoms 63 34.2 14 32.6 49 34.8   

 Note: Col % represents column percent 

 

 

 

 

 

 

 

 

 

 



Table 3.4 Crude and adjusted regression analysis of correlates of being unaware of HIV seropositive status (N=184) 

 Characteristic OR 95%CI p-value AOR 95%CI p-value 
Sexual Identity (n=138)1,2 

       Homosexual Reference 
 

Reference 
   Bisexual 3.26 1.40 7.55 0.01 3.69 1.19 11.43 0.02 

No. of sex partners (last 6mo)1,3 
       <=1 Reference 

 
Reference 

   2 to 4 3.52 1.35 9.19 0.01 3.87 0.97 15.42 0.06 
>=5 3.55 1.56 8.07 0.00 4.23 1.17 15.28 0.03 

Frequency of HIV testing (last 12mo; n=158)1,2  
      None Reference 

 
Reference 

   Once 0.58 0.20 1.71 0.33 0.77 0.19 3.16 0.72 
Twice or more 0.14 0.05 0.38 0.00 0.17 0.04 0.73 0.02 

HIV testing facility (n=158)1,2  
       Private Reference 

 
Reference 

   Public 0.54 0.19 1.55 0.25 0.77 0.19 3.14 0.72 
Other (in. other, jail, drug 
treatment, home, NEP, outreach) 0.10 0.02 0.45 0.00 0.06 0.01 0.53 0.01 

Tested for HIV because worried have been exposed to HIV (N=160) 
     No Reference 
 

Reference 
   Yes 2.65 0.86 8.12 0.09 1.81 0.41 8.08 0.44 

Tested for HIV because tests on a regular basis and it was time to get tested again (N=160)1 
   No Reference 

 
Reference 

   Yes 0.18 0.09 0.39 0.00 0.67 0.21 2.08 0.48 
Tested for HIV because required to get tested by an employer 
(N=158)1,2 

     No Reference 
 

Reference 
   Yes 12.00 1.58 91.41 0.02 15.43 1.62 147.01 0.02 

76



 Characteristic OR 95%CI p-value AOR 95%CI p-value 
In the past 12 months,  had a 1-on-1 conversation or group discussion about 
prevent HIV 

    No Reference 
 

Reference 
   Yes 0.39 0.14 1.10 0.08 0.29 0.05 1.54 0.15 

Alcohol use, according to AUDIT scale1 
      Non-hazardous use Reference 

     Hazardous drinking 3.18 1.27 7.98 0.01 1.92 0.57 6.46 0.29 
Alcohol dependence 1.72 0.21 0.74 3.98 1.32 0.40 4.33 0.65 

1. Variable significant at p<0.05 in unadjusted model; 2. Variable significant at p<0.05 in adjusted model; 3. Variable 
marginally significant at p<0.10 in adjusted model; final model also adjusted for age (continuous); The final model included age 
(continuous), sexual identity, number of sex partners, alcohol use, HIV testing facility. 
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Appendix Tables 
 

Table 3.1 Crude and adjusted regression analysis of correlates of being unaware of HIV infection, among MSM who are 
living with HIV infection in Moscow, Russia: RDS-weighted estimates (N=184) 
  OR 95%CI p-value AOR 95%CI p-value 
Sexual Identity (n=138)1,2 

       Homosexual Reference 
 

Reference 
   Bisexual 2.76 1.16 6.54 0.02 2.96 0.88 9.92 0.08 

No. of sex partners (last 6mo)1,3 
       <=1 Reference 

 
Reference 

   2 to 4 3.74 1.36 10.29 0.01 4.13 0.95 18.02 0.06 
>=5 5.01 2.07 12.17 0.00 4.73 1.22 18.29 0.03 

Frequency of HIV testing (last 12mo; n=158)1,2  
      None Reference 

 
Reference 

   Once 0.61 0.21 1.83 0.38 0.78 0.17 3.65 0.76 
Twice or more 0.14 0.05 0.38 0.00 0.15 0.03 0.72 0.02 

HIV testing facility (n=158)1,2  
       Private Reference 

 
Reference 

   Public 0.53 0.18 1.51 0.23 0.61 0.14 2.66 0.51 
Other (in. other, jail, drug treatment, home, 

NEP, outreach) 0.07 0.01 0.38 0.00 0.03 0.00 0.42 0.01 
Tested for HIV because worried have been exposed to HIV (N=160) 

     No Reference 
 

Reference 
   Yes 2.86 0.93 8.81 0.07 1.93 0.42 8.81 0.40 

Tested for HIV because tests on a regular basis and it was time to get tested again (N=160)1 
   No Reference 

 
Reference 

   Yes 0.15 0.07 0.33 0.00 0.49 0.15 1.65 0.25 
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Table 3.1 Crude and adjusted regression analysis of correlates of being unaware of HIV infection, among MSM who are 
living with HIV infection in Moscow, Russia: RDS-weighted estimates (N=184) 
  OR 95%CI p-value AOR 95%CI p-value 
Tested for HIV because required to get tested by an employer (N=158)1,2 

     No Reference 
 

Reference 
   Yes 12.20 1.59 93.48 0.02 22.04 2.11 229.92 0.01 

In the past 12 months, had a 1-on-1 conversation or group discussion about preventing HIV 
    No Reference 

 
Reference 

   Yes 0.32 0.11 0.97 0.04 0.27 0.04 1.76 0.17 
Alcohol use, according to AUDIT scale1 

      Normal Reference 
 

Reference 
   Hazardous drinking 3.78 1.47 9.69 0.01 2.43 0.65 9.04 0.19 

Alcohol dependence 1.88 0.79 4.48 0.15 1.79 0.50 6.46 0.37 

1. Variable significant at p<0.05 in unadjusted model; 2. Variable significant at p<0.05 in adjusted model; 3. Variable marginally 
significant at p<0.10 in adjusted model; final model also adjusted for age and individual RDS weight 
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CHAPTER 4:  

ANAL HUMAN PAPILLOMAVIRUS AND HIV: AN EXPLORATORY STUDY 

AMONG MEN WHO HAVE SEX WITH MEN IN MOSCOW, RUSSIA 
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Abstract: 

Introduction: Anal human papillomavirus (HPV) is prevalent among men who have sex with men 

(MSM), but has not been studied in the Russian Federation.  

Methods: HIV seropositive (N=58) and seronegative MSM (N=65) were enrolled in a cross-

sectional study in Moscow, Russia, surveyed, and underwent anal cytology and anal HPV 

genotyping. Multivariable logistic regression was performed to identify correlates of infection 

with oncogenic HPV genotypes 16 and/or 18 (HPV 16/18).  

Results: Some 39.5% of all MSM were infected with at least one anal HPV genotype, 31.7% with 

HPV16/18, and 11.7% had high grade squamous intraepithelial lesion (HSIL).  HPV 16/18 was 

more prevalent among HIV seropositive than seronegative men (41.4% vs. 23.1%; p=0.03). In the 

final multivariable model, HIV infection was independently associated with HPV 16/18 

(AOR:5.08; 95%CI:1.49-17.34), as were migration to/within Russia (AOR:3.18; 95%CI:1.00-

10.09) and having 2-4 steady male sex partners in the last year (vs. <1 partner; AOR:6.99; 

95%CI:1.94-25.24). History of jail/prison and use of incompatible lubricants were marginally 

associated with HPV 16/18 (p<0.10). Anal HPV 16/18 was prevalent among this sample of 

Moscow-based MSM and strongly associated with HIV infection.  

Conclusion: Correlations with mobility and detention in prison/jail, likely reflect behavioural risk 

and low healthcare access among marginalized populations that limits access to HIV/STI 

prevention options. Comprehensive prevention options are needed for MSM in Russia and may 

benefit from inclusion of young men in piloted HPV vaccination programs. 
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Introduction:  

Men who have sex with men (MSM) have the highest prevalence of human papillomavirus 

(HPV), high grade anal dysplasia (pre-cancer) and anal squamous cell cancer (ASSC). The 

presence of high-risk (HR) HPV (types 16 and 18) in particular is closely associated with the 

progression from low grade squamous intraepithelial lesions (LSIL) to high-grade SIL (HSIL) 

and also with ASSC.(1-3)   This prevalence and incidence is more common in MSM infected 

with HIV.(1, 4)  In particular, there is an increased prevalence of HPV infections among MSM 

living with HIV, with a 35.4% pooled HPV 16 prevalence and anal cancer incidence of 45.9 per 

100,000 HIV-infected men, as estimated by a recent meta-analysis.(3) Comparatively, in that 

same meta-analysis, HPV 16 prevalence was estimated to be 12.5% among HIV uninfected men, 

with an anal cancer incidence of 5.1 per 100,000 men.(3) Evidence also suggests increased risk 

for HIV acquisition during infection with oncogenic HPV and persistent HPV infection is more 

common among men living with HIV compared to uninfected men.(5) 

Most epidemiologic data on HPV among MSM is from North America, Western Europe, and 

Oceania. While recent epidemiologic investigations have demonstrated high-risk sexual 

behaviours and high 15% HIV prevalence among Moscow-based MSM, substantially higher than 

the 1% prevalence of the general adult population, HPV infection has not been a focus of research 

or public health surveillance among MSM in the Russian Federation.(6-10)  Currently, no 

estimates are available on the proportion of anal cancers that may be attributable to HPV in the 

Eastern Europe Central Asia (EECA) region, but other modelling estimates from the Eurostat 

cancer data suggest that of 72,694 new cancer cases each year among European men, 17,403 of 

these could be attributable to HPV and 15,497 attributable to high-risk HPV genotypes.(11) 

Approximately 30% of all new annual European cancer cases attributable to HPV16/18 are 

estimated to occur in men.(11)  
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In light of the lack of information on anal HPV infection among MSM and potential co-infection 

among those living with HIV in the Russian Federation, this study aimed to explore the existence 

of anal HPV infection among HIV seronegative and seropositive MSM as well as correlates of 

infection with oncogenic HPV genotypes 16 and/or 18. Nested within a large epidemiologic study 

of HIV among MSM in Moscow, circulating anal HPV genotypes, anal dysplasia, and other STIs 

among HIV seropositive and seronegative MSM were evaluated.   
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Methods:  

Study population and site:  Between January 2012-January 2013, HIV seropositive and 

seronegative (N=124) were enrolled from a pool of participants enrolled in a larger cross-

sectional study of homosexual, bisexual and other MSM based in Moscow, Russia. This parent 

study also sought to compare the efficiencies of respondent-driven sampling (RDS) and internet-

based sampling (IBS) methods for recruiting MSM for HIV testing and counselling. Eligibility 

criteria for the parent study included adult men (>18 years) who reported anal sex with another 

man (last 12 months).  

Parent study participants were sampled via RDS and IBS, surveyed, and completed rapid HIV 

and syphilis testing. Briefly, RDS is a chain recruitment method often used to achieve 

representative samples of hard-to-reach populations.(12)  Recruitment began with three 

purposively selected ‘seeds’ who were each provided with four study-specific coupons with 

which to recruit peer MSM from their social network into the study. Seeds were recruited from 

the pool of MSM who were involved in local HIV prevention programs or had participated in 

prior formative research and were selected to represent a range of individual characteristics. 

Individuals who were recruited by seeds were assessed for eligibility, consented, and enrolled in 

the study. At completion of study activities, participants were then provided with three study 

coupons for further recruitment of peers, constituting a new wave of recruitment. This process 

continued and 31 waves of participants were ultimately enrolled. A full description of traditional 

RDS methodology can be found elsewhere.(13) RDS was conducted in Moscow between October 

2010 to April 2013 while IBS recruitment took place from late October 2010 to November 2012.  

IBS recruitment was conducted through banner ads posted on dating websites for MSM, 

including Qguys, Parniplus, and Bluesystems.ru. When clicked, banner ads linked interested 

viewers to an online consent form and a brief 10-item online quiz to obtain information on 

sociodemographic characteristics, sexual identity, and sexual practices.  No personal identifiers or 

IP addresses were obtained from participants. Participants who were preliminarily deemed 



	   89	  

eligible for the full study, based on online quiz responses were then directed to a study 

information page.  Participants from both IBS and RDS were provided with the study telephone 

number via webpage or coupon, respectively, and advised to call to schedule an appointment. All 

procedures from the appointment onward were the same for RDS and IBS participants. 

Participants who completed parent study activities, which included an interviewer-administered 

survey and HIV and syphilis rapid and confirmatory testing, were assessed for eligibility to 

participate in a nested HPV sub-study. Because the of the small sample size and the primary 

interest of identifying circulating HPV genotypes, eligibility for the sub-study was limited to 

those who self-reported inconsistent condom use during receptive anal sex (last 12 months) to 

ensure that men who are at risk of HPV infection were included in the sub-study. The HPV sub-

study targeted enrolment to relatively equal samples of participants by HIV serostatus. Research 

activities were conducted in a private, health clinic that is known to be accepting to MSM and 

activities were implemented by a local non-governmental organization, AIDS Infoshare, which 

has a history of HIV research with key populations. All activities were conducted in the Russian 

language and all data collection and testing was anonymous. Remuneration for participation in 

the sub-study study was 2,000 roubles (approximately $80USD). 

Survey Measures: As part of the parent study, all participants were asked to complete an 

anonymous, interviewer-administered, structured survey to capture information on demographics, 

history of HIV and sexually transmitted infection (STI) prevention and service use; sexual 

behaviours with men and women, including anal/oral/vaginal sex; number of sexual partners and 

partner characteristics; transactional sex (purchased or sold); and substance use. Sexual behaviour 

measures were adapted from the US Centers for Disease Control’s (CDC) National Health 

Behavior Survey.(14)  Participants who reported past diagnosis of HIV infection were asked 

additional questions about HIV care and treatment.  Additional sexual behaviour questions were 

asked of HPV sub-study participants to determine if any items were placed in the anal canal 
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within the last 24 hours, such as douching, use of sex toys, and anal sex, that may impair tests or 

result in indeterminate results. Computer-based surveys were administered by trained AIDS 

Infoshare interviewers and time for survey completion ranged from 60–90 minutes. 

Biologic Sampling: MSM were tested for HIV and syphilis infection within the parent study; 

these procedures have been described elsewhere.(6). Briefly, Syphilis infection was measured 

with Lues rapid plasma reaction (RPR) (Nearmedic Plus, Moscow, Russia) and those samples 

testing positive for syphilis were confirmed with Lues RPGA test (Nearmedic Plus, Moscow, 

Russia). HIV testing used Determine HIV 1/2 test (Abbott Laboratories, Abbott Park, IL, USA) 

rapid tests. Samples from those testing positive were sent to the local reference laboratory for 

confirmatory testing. The clinic staff physician provided pre- and post-test HIV counselling and 

followed all federal protocols.(15)  For the purposes of the HPV study, participants are defined as 

HIV seropositive or seronegative, based on confirmatory study results.  

Participants of the HPV sub-study provided additional biological specimens for urethral, oral, and 

rectal gonorrhoea and Chlamydia, as well as for anal cytology and anal HPV genotyping. All 

specimens for the sub-study were collected by the same study physician and transferred daily for 

laboratory analysis by a local reference laboratory (Lages Laboratory, Moscow, Russia). 

Anorectal specimens were first collected for anal cytology (Pap smear) to detect HPV-associated 

anal dysplasia and followed by anorectal specimen collection for HPV genotyping. Both 

specimens were collected by inserting saline-moistened polyester swab into the anal canal into 

the rectum to ensure sampling of the anorectal transition zone. The swab was rotated slowly 

during withdraw to capture cells.  HPV testing of swabbed cellular material was conducted at the 

reference laboratory using PCR for amplification of a fragment of the L1 gene to detect the 

following HPV genotypes: 6, 11, 16, 18, 31, and 33.   

Rectal specimens to test for gonococcal and Chlamydial infection were then collected by 

polyester swab inserted at least 2 inches beyond the anal margin and withdrawn in a rotating 
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motion.  Participants had the option to provide urethral swabs or urine specimen collection to test 

for urethral gonococcal and Chlamydial infection. The local reference laboratory analysed swabs 

and urine specimens for gonococcal and Chlamydial infection using nucleic acid amplification 

tests (DiaGen, Moscow Russia).  

All tests, except those for HPV, were performed within 2-3 days of collection, so that participants 

could be informed of their test results and provided with treatment according to national treatment 

standards for genital warts, gonorrhoea, syphilis, and Chlamydia. Treatment was provided by the 

study clinic. Participants who screened positive for anal dysplasia by cytology were provided 

with referrals to the Institute of Proctology in Moscow, where the participant could receive 

specialized care.  Participants with HPV infection, with exception of those with HPV-related 

genital warts, were not informed of HPV test results as testing was conducted in batches and no 

treatment was available for men.  

Statistical Analysis: Descriptive analyses were conducted to estimate the distribution of HPV 

genotypes, STIs, behavioural characteristics, sexual health history, and ART use.  Bivariate 

analysis was used to compare distributions of HPV genotypes among participants with and 

without HIV infection as well as to compare distributions of characteristics of participants with 

and without HPV 16/18 infection. HPV 16 and 18 were the focus of this analysis due to the 

attribution of HPV 16 or 18 to most anal cancers and the inclusion of these genotypes in the 

quadrivalent vaccine. Chi-square tests were used to evaluate statistical significance in bivariate 

analysis.  HIV status, known confounders (such as age), and variables that test at least marginally 

significant in bivariate analysis (p<0.10) were used to construct a multivariable logistic regression 

model to identify independent factors associated with infection with HPV 16/18. Statistical 

significance was set at p<0.05 and marginal significance at p<0.10. Sensitivity analyses were 

conducted to evaluate the associations with HPV 16/18 when the comparison group was 

comprised of only those with no HPV infection of any kind. Data were not weighted for RDS 
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network size during modelling given that participants of this sub-study were selected on the basis 

of HIV status and from both RDS and IBS sampling methods. All statistical analyses were 

conducted using Stata version 12 (StataCorp, College Station, TX, USA). 

Research Ethics: The study was conducted in partnership with a local non-governmental 

organization, AIDS Infoshare, and approved by both the Ethics Committee of the State Medical 

University, IP Pavlov, Saint Petersburg, Russia and the Johns Hopkins Bloomberg School of 

Public Health Institutional Review Board, Baltimore, Maryland. 
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Results:  

Final enrolment of HPV sub-study participants included 124 MSM, including 58 MSM who were 

HIV seropositive, 65 MSM who were HIV seronegative, based on confirmatory testing, and one 

with indeterminate HIV test results. Four participants who reported a past diagnosis of HIV, 

tested positive by rapid test, and declined further confirmatory testing were included among the 

sample of HIV seropositive participants.  One participant provided only a rapid test, which was 

negative, but had reported a past diagnosis of HIV infection. This participant’s HPV and 

behavioural data were included in the analysis, but HIV status was considered indeterminate for 

this analysis. No indeterminate HPV results were returned for any of the 124 sub-study 

participants. Three participants had indeterminate anal cytology results, yielding a final anal 

cytology sample of 121. 

Table 4.1 presents demographics and select sexual practices of participants in the sub-study, 

stratified by HIV serostatus.  Overall, participants were a median age of 29 years (range: 19–50) 

though HIV seropositive participants tended to be comprised of slightly older ages, as compared 

to seronegative participants (p=0.03). No other differences across HIV serostatus existed among 

collected demographic characteristics.  

All evaluated HPV types were present among study participants and 39.5% (49/124) were 

diagnosed with infection by at least one HPV genotype. Table 4.2 presents HPV diagnoses among 

MSM participants, stratified by HIV serostatus. Infection with any HPV genotype was higher 

among HIV seropositive men (29/58; 50.9%) compared to seronegative men (20/66 32.3%; 

p=0.04). Some 41.4% (24/58) of seropositive men were identified with HPV 16/18 compared to 

23.1% among seronegative men (15/65; p=0.03). HPV genotypes among HIV seropositive MSM 

demonstrated slightly different patterns and prevalence compared to HIV seronegative men. 

Among the total sample, prevalence of HSIL was 11.7%, with no difference by HIV serostatus 

(p=0.81).  



	   94	  

Table 4.3 presents the distribution of sexual and health behaviours among participants with and 

without HPV 16/18 infection.  Participants were similar across most demographic characteristics.  

Among those with HPV 16/18, over 57.1% (16/28) had moved within or into Russia for work, 

compared to 33.7% of those without HPV 16/18 (32/95; p=0.05).  Likewise, 24.1% (7/29) of 

those with HPV 16/18 infection had a lifetime history of detention in jail/prison, compared to 

5.3% of those without HPV 16/18 (5/94; p=0.01). Differences were observed across some sexual 

behaviours. Higher proportions of MSM with HPV 16/18 tended to report greater numbers of 

steady male sexual partners than those without HPV 16/18 infection (p=0.02), though the total 

numbers of male sexual partners in the last 12 months, did not differ by HPV infection.  Over half 

of MSM with HPV 16/18 infection (57.1%; 16/28) reported the use of a condom-incompatible 

lubricant or no lubricant (incompatible lubricants are those which are not water- or silicon-based, 

including oils, lotions), which was marginally higher than those without infection (36/93; 38.7%; 

p=0.08). HSIL (p=0.02) and rectal infection with Chlamydia were associated with HPV 16/18 

infection (p=0.02). HSIL was present among 24.1% (7/29) of participants with HPV 16/18 

infection, compared to 7.6% of those without HPV16/18 (7/92; p=0.02).  Appendix table 4.1 

presents the sensitivity analysis with a comparison group of those without any HPV infection; 

patterns of association were similar to those in Table 4.3. 

Table 4.4 presents crude and adjusted associations with HPV 16/18 infection. HIV infection was 

independently associated with HPV 16/18 infection (AOR: 5.08; 95%CI: 1.49-17.34; p=0.01), as 

was migration to/within Russia (AOR: 3.18; 95%CI: 1.00-10.09; p=0.05) and having 2-4 steady 

male sex partners in the last year (vs. <1; AOR: 6.99; 95%CI: 1.94-25.24; p<0.01). History of 

jail/prison (AOR: 6.53; 95%CI: 0.85-50.42; p=0.07) and use of incompatible lubricants (AOR: 

2.84; 95CI: 0.86-9.44; p=0.07) were marginally associated with HPV 16/18. Rectal infection with 

Chlamydia was no longer associated with HPV 16/18 after adjustment for other variables, though 

the magnitude of the odds ratio suggests potential association. Appendix table 4.2 presents the 
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sensitivity analysis for the crude and adjusted logistic regression; HIV infection, rectal Chlamydia 

infection, history of moving to/within the Russian Federation, having 2-4 steady male partners 

were independently associated with HPV16/18. 
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Discussion:   

HPV, particularly oncogenic genotypes, is prevalent among this sample of Moscow-based MSM 

and more common among those living with HIV infection. All tested genotypes were detected 

among the total sample, with 41.2% infected with at least one HPV genotype, the majority of 

which were comprised of HPV 16 or 18 genotypes. To a lesser degree, HSIL was also identified 

among this sample. HPV 16/18 infection was significantly or marginally associated with 

structural factors, sexual behaviours, and individual biologic factors. In this context, HIV 

infection may act as a biologic factor for HPV infection, as well as serve as a marker for sexual 

risk.  While rectal Chlamydia was not significant after inclusion in the full model, the magnitude 

of the odds ratios suggest that such infections may be related to HPV 16/18, which is consistent 

with studies in other settings.(16) These data represent the first data on HPV and anal dysplasia 

among MSM from the Russian Federation, as well as the wider EECA Region.  

Consistent with other research of HPV among MSM, HPV 16/18 was associated with individual 

sexual behaviours, such as number of male, anal sex partners.(2, 17)  In this study, HPV was 

specifically associated with higher numbers of steady male sexual partners in the last 12 months.  

While there was no difference across the total numbers of sex partners within the last 12 months, 

the association with the number of steady partners may actually reflect the sexual relationships 

among which condoms are most inconsistently used, given that condoms tend to be used more 

consistently during relationships with new partners.(8, 18)  Additionally, increased numbers of 

steady partners among MSM with HPV 16/18 infection may reflect more transient relationships 

and greater risk behaviour among this subgroup.  HPV 16/18 was also associated with regular use 

of lubricants that are incompatible with latex condoms. Oil-based lubricants or other methods of 

lubrication (such as body lotion) have been shown to degrade latex condoms during use, 

potentially facilitating exposure to HPV infection during anal intercourse.(19) Simple 

interventions that improve condom use with all sexual partners and increase use of condom-

compatible lubricants may reduce HPV transmission, as well as HIV and other STIs. 
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Several structural factors were associated with HPV 16/18. These factors included history of 

detention in jail/prison and migration to/within the Russian Federation. These may be markers of 

exposures to new networks in which HPV and/or HIV may be prevalent (e.g. among MSM 

networks in jail or in a new city) or may reflect low access to prevention methods for HIV/STI.(8, 

20) In the absence of data on HPV in Russia or EECA, understanding of HPV transmission 

related to these structural factors may be derived from research on HIV and other STI.  An 

internet survey conducted among MSM in 38 European countries in 2010 found that 

approximately 65% of Russian men had received information on STI transmission during same 

sex practices and only 50% were covered by HIV prevention programs, with both indicators 

estimated at levels below the median estimates for their European counterparts.(21)  For those 

detained in jail/prison or who are new migrants, access to information and prevention methods 

may be even more limited.(22) Condoms and other HIV prevention methods are not available 

within jails and prisons in Russia, despite evidence of exposure opportunities and transmission 

within prisons in Russia and wider EECA countries.(23, 24) During detention, HIV, HPV and 

other STI transmission may occur through consensual same sex behaviours, rape or other non-

consensual practices, and HIV exposure through shared syringes among those who inject 

drugs.(23) Outside of incarceration, access to public healthcare is limited by the propiska-like 

system that requires individuals to be registered and hold documentation for their city of 

residence. For migrant populations, including internal migrants, this limits access basic HIV and 

STI prevention.(22, 25) In other European countries, migration status has been associated with 

increased prevalence of HIV and STI infection.(26)   

Findings should be viewed in light of several limitations. First, this was a small, cross-sectional 

study to explore circulating HPV and oncogenic HPV genotypes among MSM in Moscow, 

Russia; thus, this small sample size limits statistical power and broader inferences. Selection on 

the basis of HIV status and self-reported inconsistent condom use may bias the estimates of HPV 



	   98	  

prevalence.  Consistent with other sociobehavioural surveys, additional bias may be introduced 

with the length of the survey and/or selection bias associated with presenting to the study clinic 

for participation and participant incentives. As such, these data are not intended to provide 

prevalence estimates for the country or Moscow city, but provide insight into anal HPV infection 

among Moscow-based MSM and circulating genotypes.  Findings from the multivariable analysis 

are informative for future research, but the generalizability may be limited by the small sample 

and non-random sampling method and should be interpreted with caution. Data were not 

collected on smoking duration or dose, which is a known risk factor for progression to HSIL and 

is relevant in Russia where smoking remains very common.(2)  As a cross-sectional study, 

longitudinal data on anal clearance rate of the different HPV types or persistence of infection 

were not collected and further research is warranted, as persistence has been significantly greater 

for persons living with HIV, compared to those who are uninfected.(5, 17)  

Interventions to reduce HPV transmission among MSM in the Russian Federation are warranted. 

Both the quadrivalent and bivalent vaccines have demonstrated efficacy against oncogenic HPV-

vaccine type infections among MSM and other men.(27) Modelling estimates have taken such 

findings further and estimated an 86% reduction in HPV 16/18-related carcinomas among males 

in Europe with implementation of vaccination of girls and boys versus screening alone.(28) 

Relative to a female-only program, vaccination of both genders has demonstrated a greater 

reduction in male and female HPV-related carcinomas.(28) The quadrivalent HPV vaccine has 

been licensed for use in Russia and is being tested in school-based, pilot programs for adolescent 

girls in four Russian cities, including Moscow, though regional experts have recommended 

inclusion of boys in vaccination campaigns.(29, 30) While HIV prevention programs for MSM in 

the Russian Federation are limited by stigmatization and laws banning ‘propaganda of 

homosexuality’, equitable HPV vaccination programs for young men and women in the country 

may impart benefit without requiring disclosure of sexual preferences.(31) Research from North 
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American settings also support the use of anal Pap screening among MSM as an acceptable 

means of secondary prevention, though cost-effectiveness analyses have yielded mixed 

results.(32, 33)  

Prevention of HPV infection among MSM in the Russian Federation - and ultimately prevention 

of HSIL - may rely on basic tenets of HIV prevention: condom distribution and ART treatment 

for those living with HIV.  Enabling access to and encouraging use of appropriate condoms and 

compatible lubricants with all partners during anal intercourse provides protective barriers against 

HPV acquisition in the absence of other HPV prevention methods. Given that ART has also 

demonstrated protective benefits against oncogenic HPV, in addition to preventing onward 

transmission of HIV, HIV testing and access to ART care for MSM who are living with HIV 

remain critical.(34, 35) As resources for HIV prevention among key populations in the Russian 

Federation become limited, programs that are comprehensive and address multiple STI, including 

HIV and HPV, and facilitate engagement in HIV care, may be most efficient and promising for 

protecting health of Russian MSM.  
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Tables: 
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Table 4.1  Demographic characteristics of Moscow-based MSM, stratified by HIV serostatus  
(N=123) 

 
HIV Seronegative 

(N=65) 
HIV Seropositive 

(N=58)  Total 

  n Col % n Col % p-value n Col % 
Age (years) 

    
0.03 

  <25 24 36.9 10 17.2 
 

34 27.6 
25 to 29 20 30.8 17 29.3 

 
37 30.1 

30 to 35 10 15.4 20 34.5 
 

30 24.4 
>35 11 16.9 11 19.0 

 
22 17.9 

Place of Birth 
    

0.60 
  Born in Russia 56 86.2 48 82.8 

 
104 84.6 

Born outside Russia 9 13.8 10 17.2 
 

19 15.4 
Moved to or within Russian Federation for work 
(n=122) 

 
0.42 

  No 41 64.1 33 56.9 
 

74 60.7 
Yes 23 35.9 25 43.1 

 
48 39.3 

Sexual identity 
    

0.65 
  Homosexual 44 67.7 37 63.8 

 
81 65.9 

Bisexual 21 32.3 21 36.2 
 

42 34.1 
Ever married to a 
woman  

    
0.29 

  Never 59 90.8 49 84.5 
 

108 87.8 
Past/current marriage 6 9.2 9 15.5 

 
15 12.2 

Number of Dependents 
    

0.17 
  1 43 66.2 38 65.5 

 
81 65.9 

2 to 3 22 33.8 17 29.3 
 

39 31.7 
> 4 0 0.0 3 5.2 

 
3 2.4 

Education (level 
completed)  

    
0.99 

  Primary education 1 1.5 1 1.7 
 

2 1.6 
Secondary education 17 26.2 13 22.4 

 
30 24.4 

Specialized secondary 
education (Diploma) 21 32.3 18 31.0 

 
39 31.7 

Undergraduate 
education 6 9.2 6 10.3 

 
12 9.8 

Higher education 20 30.8 20 34.5 
 

40 32.5 
Employment categories 
(n=121) 

    
0.50 

  Full-time 31 49.2 26 44.8 
 

57 47.1 
Part-time 26 41.3 22 37.9 

 
48 39.7 

Student only 3 4.8 2 3.4 
 

5 4.1 
Other, including retired, 
disabled 0 0.0 1 1.7 

 
1 0.8 

Unemployed 3 4.8 7 12.1 
 

10 8.3 
Income level 

    
0.22 

  Poverty 2 3.1 5 8.6 
 

7 5.7 
Low 37 56.9 25 43.1 

 
62 50.4 

Middle 25 38.5 28 48.3 
 

53 43.1 
High 1 1.5 0 0.0 

 
1 0.8 

Location where participants normally go for healthcare 
(n=117) 

 
0.73 

  Private only 18 29.0 12 21.8 
 

30 25.6 
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Public and 
Private/Other 11 17.7 9 16.4 

 
20 17.1 

Public only 32 51.6 32 58.2 
 

64 54.7 
Other only 1 1.6 2 3.6   3 2.6 
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Table	  4.2	  HPV and anal cytology results among MSM in Moscow, Russia, stratified by HIV 
serostatus (N=123)	  

 
HIV Seronegative 

(N=65) 
HIV Seropositive 

(N=58)  Total 

  n Col % n Col % p-value n Col % 
Anal cytology results (n=120) 

   
0.81 

  Normal 57 87.7 49 89.1 
 

106 88.3 
HSIL 8 12.3 6 10.9 

 
14 11.7 

Infection with HPV genotype… 
      6**  (Ref: No) 7 10.8 13 22.4 0.08 20 16.3 

11    (Ref: No) 4 6.2 4 6.9 0.87 8 6.5 
16    (Ref: No) 9 13.8 11 19 0.44 20 16.3 
18*  (Ref: No) 4 6.2 12 20.7 0.02 16 13.0 
31    (Ref: No) 8 12.3 9 15.5 0.61 17 13.8 
33    (Ref: No) 7 10.8 5 8.6 0.69 12 9.8 

Any  HPV genotype* (Ref: 
No) 20 32.3 29 50.9 0.04 49 39.8 
HPV16/18* (Ref: No) 15 23.1 24 41.4 0.03 39 31.7 
Note: *p-value < 0.05; ** p-value <0.10; Ref: reference category not 
displayed 
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Table 4.3 Distribution of demographic and sexual behavior characteristics among MSM in 
Moscow, Russia, by oncogenic HPV infection (N=124) 

	  

No	  HPV	  16/18	  	  
infection	  
(N=95)	  

HPV	  16/18	  	  
infection	  (N=29)	   	   Total	  

	  
n	   Col	  %	   n	   Col	  %	   p-‐value	   n	  

Col	  
%	  

DEMOGRAPHICS	   	  	   	  	   	  	   	  	   	  	   	  	   	  	  
Age,	  years	  

	   	   	   	  
0.14	  

	   	  <25	   30	   31.6	   4	   13.8	  
	  

34	   27.4	  
25-‐29	   25	   26.3	   12	   41.4	  

	  
37	   29.8	  

30-‐35	   21	   22.1	   9	   31.0	  
	  

30	   24.2	  
>35	   19	   20.0	   4	   13.8	  

	  
23	   18.5	  

Born	  in	  Russia	  (ref:	  
Born	  outside	  of	  
Russia)	   82	   86.3	   23	   79.3	   0.36	   105	   84.7	  
Homosexual	  identity	  
(ref:	  Bisexual)	   61	   64.2	   21	   72.4	   0.41	   82	   66.1	  
Ever	  married	  to	  a	  
woman	  (ref:	  Never)	   12	   12.6	   3	   10.3	   0.74	   15	   12.1	  
Moved	  to	  or	  within	  
Russian	  Federation	  
for	  work	  (n=123;	  ref:	  
No)*	   32	   33.7	   16	   57.1	   0.03	   48	   39.0	  
Location	  where	  
healthcare	  typically	  
received	  (n=118)**	  

	   	   	   	  
0.07	  

	   	  Private	  only	   24	   26.7	   6	   21.4	  
	  

30	   25.4	  
Public	  and	  
Private/Other	   12	   13.3	   8	   28.6	  

	  
20	   16.9	  

Public	  only	   53	   58.9	   12	   42.9	  
	  

65	   55.1	  
Other	  only	   1	   1.1	   2	   7.1	  

	  
3	   2.5	  

Lifetime	  history	  of	  
jail	  or	  prison	  (ref:	  
No)*	   5	   5.3	   7	   24.1	   0.01	   12	   9.8	  
SEXUAL	  BEHAVIORS	   	  	   	  	   	  	   	  	   	  	   	  	   	  	  
Ever	  disclosed	  
sexual	  identity/	  
behavior	  to	  others	  
(n=121;	  ref:	  No)	   70	   75.3	   25	   89.3	   0.11	   95	   78.5	  
Age	  of	  first	  sex	  
(n=122)	  

	   	   	   	  
0.73	  

	   	  <=18	   61	   64.9	   16	   57.1	  
	  

77	   63.1	  
19-‐25	   31	   33.0	   11	   39.3	  

	  
42	   34.4	  

>25	  yrs.	   2	   2.1	   1	   3.6	  
	  

3	   2.5	  
No.	  of	  male	  sexual	  
partners	  (last	  12mo.)	  

	   	   	   	  
0.58	  

	   	  One	  or	  less	   16	   16.8	   4	   13.8	  
	  

20	   16.1	  
2	  to	  4	   20	   21.1	   4	   13.8	  

	  
24	   19.4	  

5	  or	  more	   59	   62.1	   21	   72.4	  
	  

80	   64.5	  
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No	  HPV	  16/18	  	  
infection	  
(N=95)	  

HPV	  16/18	  	  
infection	  (N=29)	   	   Total	  

	  
n	   Col	  %	   n	   Col	  %	   p-‐value	   n	  

Col	  
%	  

No.	  of	  steady	  male	  
partners	  (last	  12mo.)	  
Ɨ	  *	  

	   	   	   	  
0.02	  

	   	  One	  or	  less	   60	   64.5	   13	   48.1	  
	  

73	   60.8	  
2	  to	  4	   20	   21.5	   13	   48.1	  

	  
33	   27.5	  

5	  or	  more	   13	   14.0	   1	   3.7	  
	  

14	   11.7	  
Received	  
money/goods	  for	  sex	  
(last	  12mo;	  n=118;	  
ref:	  No)	   36	   39.1	   8	   30.8	   0.44	   44	   37.3	  
Paid	  money/goods	  
for	  sex	  	  (last	  12	  mo;	  
n=118;	  ref:	  No)*	   24	   26.7	   2	   7.1	   0.03	   26	   22.0	  
Use	  alcohol	  or	  drugs	  
prior	  to	  sex	  (last	  
12mo;	  n=120)	  

	   	   	   	  
0.27	  

	   	  Alcohol	  only	   59	   63.4	   18	   66.7	  
	  

77	   64.2	  
Drugs	  only	  
(including	  poppers)	   1	   1.1	   2	   7.4	  

	  
3	   2.5	  

Both	  alcohol	  and	  
drugs	  (including	  
poppers)	   19	   20.4	   4	   14.8	  

	  
23	   19.2	  

Neither	   14	   15.1	   3	   11.1	  
	  

17	   14.2	  
Incompatible	  
lubricant	  used	  
during	  sex	  (n=121;	  
ref:	  Compatible)**	   36	   38.7	   16	   57.1	   0.08	   52	   43.0	  
SEXUALLY	  TRANSMITTED	  
INFECTIONS,	  HIV	  
SEROSTATUS,	  AND	  
TREATMENT	   	  	   	  	   	  	   	  	   	  	  
HSIL	  n=121;	  ref:	  
Normal)*	   7	   7.6	   7	   24.1	   0.02	   14	   11.6	  
Positive	  Rectal	  N.	  
gonorrhea	  results	  
(n=124;	  ref:	  Negative)	   4	   4.2	   3	   10.3	   0.21	   7	   5.6	  
Positive	  
Urine/Urethral	  N.	  
gonorrhea	  results	  
(n=123;	  ref:	  Negative)	   1	   1.1	   0	   0.0	   0.58	   1	   0.8	  
Positive	  Rectal	  
Chlamydia	  Results*	  
(n=124;	  ref:	  Negative)	   6	   6.3	   6	   20.7	   0.02	   12	   9.7	  
Positive	  
Urine/Urethral	  
Chlamydia	  Results	  
(n=122;	  ref:	  Negative)	   5	   5.3	   2	   7.1	   0.72	   7	   5.7	  
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No	  HPV	  16/18	  	  
infection	  
(N=95)	  

HPV	  16/18	  	  
infection	  (N=29)	   	   Total	  

	  
n	   Col	  %	   n	   Col	  %	   p-‐value	   n	  

Col	  
%	  

Positive	  Syphilis	  
Results	  (n=123;	  ref:	  
Negative)	   13	   13.7	   7	   24.1	   0.36	   20	   16.1	  
HIV	  Seropositive	  
(n=123;	  ref:	  
Negative)*	   39	   41.5	   19	   65.5	   0.02	   58	   47.2	  
Last	  CD4	  count	  (among	  7	  HIV	  
seropositive	  who	  ever	  had	  a	  CD4	  test)	  

	   	  
0.65	  

	   	  Over	  500	   1	   25.0	   1	   33.3	  
	  

2	   28.6	  
200	  to	  500	   2	   50.0	   2	   66.7	  

	  
4	   57.1	  

Less	  than	  200	   1	   25.0	   0	   0.0	  
	  

1	   14.3	  
Currently	  on	  ART	  
(n=11;	  ref:	  No)	   2	   33.3	   2	   40.0	   0.82	   4	   36.4	  

	  
Note:	  *p-‐value	  <	  0.05;	  **	  p-‐value	  <0.10;	  ref	  =	  reference	  category	  not	  displayed;	  Ɨ	  Steady	  
partner	  was	  defined	  as	  ‘another	  man	  who	  you	  consider	  to	  be	  your	  boyfriend	  or	  partner	  and	  
who	  you	  are	  most	  committed	  to.’	  
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Appendix Tables: Sensitivity analysis for tables 3 and 4 to assess correlates of 
HPV 16/18 when the dependent variable reference group is no HPV infection of 
any kind. 
 
Appendix Table 4.1. Distribution of demographic and sexual behavior characteristics among 
MSM in Moscow, Russia, by infection with HPV 16/18 vs. no HPV infection 

 

No HPV  
infection (N=95) 

HPV 16/18 infection 
(N=29)  Total 

 
n Col % n Col % p-value n Col % 

DEMOGRAPHICS        
Age, years** 

    
0.09 

  <25 25 33.3 4 13.8 
 

29 27.9 
25-29 21 28.0 12 41.4 

 
33 31.7 

30-35 13 17.3 9 31.0 
 

22 21.2 
>35 16 21.3 4 13.8 

 
20 19.2 

Born in Russia (ref: 
Born outside of Russia) 66 88.0 23 79.3 0.26 89 85.6 
Homosexual identity 
(ref: Bisexual) 48 64.0 21 72.4 0.42 69 66.3 
Ever married to a 
woman (ref: Never) 9 12.0 3 10.3 0.81 12 11.5 
Moved to or within 
Russian Federation for 
work (n=103; ref: No)* 23 30.7 16 57.1 0.01 39 37.9 
Location where 
healthcare typically 
received (n=100) 

    
0.86 

  Private only 18 25.0 6 21.4 
 

24 24.0 
Public and 

Private/Other 9 12.5 8 28.6 
 

17 17.0 
Public only 44 61.1 12 42.9 

 
56 56.0 

Other only 1 1.4 2 7.1 
 

3 3.0 
Lifetime history of jail 
or prison (n=103; ref: 
No)* 5 6.8 7 24.1 0.01 12 11.7 
SEXUAL 
BEHAVIORS               
Ever disclosed sexual 
identity or behavior to 
others (n=101; ref: No) 56 76.7 25 89.3 0.16 81 80.2 
Age of first sex (n=102) 

    
0.24 

  <=18 47 63.5 16 57.1 
 

63 61.8 
19-25 27 36.5 11 39.3 

 
38 37.3 

>25 yrs 0 0.0 1 3.6 
 

1 1.0 
No. of male sexual 
partners (last 12mo.) 

    
0.69 

  One or less 12 16.0 4 13.8 
 

16 15.4 
2 to 4 15 20.0 4 13.8 

 
19 18.3 

5 or more 48 64.0 21 72.4 
 

69 66.3 
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Appendix Tables: Sensitivity analysis for tables 3 and 4 to assess correlates of 
HPV 16/18 when the dependent variable reference group is no HPV infection of 
any kind. 
 
Appendix Table 4.1. Distribution of demographic and sexual behavior characteristics among 
MSM in Moscow, Russia, by infection with HPV 16/18 vs. no HPV infection 

 

No HPV  
infection (N=95) 

HPV 16/18 infection 
(N=29)  Total 

 
n Col % n Col % p-value n Col % 

No. of steady male 
partners (n=100; last 
12mo)* 

    
0.04 

  One or less 46 63.0 13 48.1 
 

59 59.0 
2 to 4 17 23.3 13 48.1 

 
30 30.0 

5 or more 10 13.7 1 3.7 
 

11 11.0 
Received money/goods 
for sex (last 12mo; n=98; 
ref: No) 29 40.3 8 30.8 0.39 37 37.8 
Purchased sex  (last 12 
mo; n=99; ref: No)* 20 28.2 2 7.1 0.02 22 22.2 
Use alcohol or drugs 
prior to sex (last 12mo; 
n=100) 

    
0.44 

  Alcohol only 48 65.8 18 66.7 
 

66 66.0 
Drugs only 

(including poppers) 1 1.4 2 7.4 
 

3 3.0 
Both alcohol and 

drugs (including 
poppers) 13 17.8 4 14.8 

 
17 17.0 

Neither 11 15.1 3 11.1 
 

14 14.0 
Incompatible lubricant 
typically used during 
sex (n=121; ref: 
Compatible)** 

31 42.5 16 57.1 0.19 47 46.5 

SEXUALLY TRANSMITTED INFECTIONS, HIV 
SEROSTATUS, AND TREATMENT        
HSIL (n=101; ref: 
Normal)* 6 8.3 7 24.1 0.03 13 12.9 
Positive Rectal N. 
gonorrhea results (ref: 
Negative) 3 4.0 3 10.3 0.21 6 5.8 
Positive Urine/Urethral 
N. gonorrhea results 
(ref: Negative) 1 1.3 0 0.0 0.53 1 1.0 
Positive Rectal 
Chlamydia Results*  
(ref: Negative) 3 4.0 6 20.7 0.01 9 8.7 
Positive Urine/Urethral 
Chlamydia Results 
(n=103; ref: Negative) 4 5.3 2 7.1 0.73 6 5.8 
Positive Syphilis 
Results (n=103; ref: 
Negative) 10 13.3 7 24.1 0.35 17 16.3 
HIV Seropositive 
(n=103; ref: Negative)* 29 39.2 19 65.5 0.02 48 46.6 
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Appendix Tables: Sensitivity analysis for tables 3 and 4 to assess correlates of 
HPV 16/18 when the dependent variable reference group is no HPV infection of 
any kind. 
 
Appendix Table 4.1. Distribution of demographic and sexual behavior characteristics among 
MSM in Moscow, Russia, by infection with HPV 16/18 vs. no HPV infection 

 

No HPV  
infection (N=95) 

HPV 16/18 infection 
(N=29)  Total 

 
n Col % n Col % p-value n Col % 

Last CD4 count (among 
6 HIV seropositive who 
ever had a CD4 test) 

    
1.00 

  Over 500 1 33.3 1 33.3 
 

2 33.3 
200 to 500 2 66.7 2 66.7 

 
4 66.7 

Less than 200 3 100.0 3 100.0 
 

6 100.0 
Currently on ART 
(n=10; ref: No) 1 20.0 2 40.0 0.49 3 30.0 
Note: *p-value < 0.05; ** p-value <0.10; Ref = Reference category (not shown) 
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Appendix Table 4.2. Crude and adjusted associations with HPV 16/18 infection among MSM in Moscow, Russia (N=104) 
 Crude analysis Adjusted analysis5 

 
OR 95%CI: p-value AOR 95%CI: p-value 

DEMOGRAPHICS               
Moved to or within Russian Federation for work (n=103)1,3 

     No Ref Ref 
Yes 3.01 1.23 7.38 0.02 3.34 1.05 10.60 0.04 

Location where healthcare typically received (n=100) 
     Private only Ref 

    Public and Private/Other 2.67 0.71 10.05 0.15   
   Public only 0.82 0.27 2.52 0.73 

    Other only 6.00 0.46 78.56 0.17 
    History of jail or prison1,3 (n=103) 

      No Ref Ref 
Yes 4.39 1.27 15.23 0.02 8.68 1.28 58.64 0.03 

SEXUAL BEHAVIORS               
No. of steady male partners (last 12mo; n=100)1,3 

     One or less Ref Ref 
2 to 4 2.71 1.05 6.99 0.04 4.59 1.33 15.90 0.02 
5 or more 0.35 0.04 3.03 0.34 0.28 0.02 4.87 0.38 

Purchased sex  (last 12 mo; n=99)1,4 
      No Ref Ref 

Yes 0.20 0.04 0.90 0.04 0.23 0.04 1.30 0.10 
Type of lubricant used during sex (n=101) 

      Condom compatible Ref 
    Incompatible 1.81 0.75 4.36 0.19 
    SEXUALLY TRANSMITTED INFECTIONS             

Rectal Chlamydia Results1,3 
       Negative Ref Ref 

Positive 6.26 1.45 27.05 0.01 6.65 1.05 42.28 0.05 
HIV diagnosis (n=103)1,3 

       Seronegative Ref Ref 
Seropositive 2.95 1.20 7.23 0.02 5.47 1.54 19.40 0.01 

Note: 1Crude analysis p-value for total variable < 0.05; 2 p-value <0.10; 3 Adjusted analysis p-value for total variable <0.05; 4  p-value  
<0.10; ;  5The final model included HIV status, rectal Chlamydia infection, migration to/within Russia, lifetime history of detention in 
jail/prison, number of steady male sex partners, type of lubricant typically used during anal sex with men (condom compatible v. 
incompatible), and age (continuous); Dependent variable reference category is no HPV infection 
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CHAPTER 5:  

CONCLUSIONS 
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Summary of Results:  

In the context of a global epidemic that is becoming ever more controlled, MSM remain 

one of the leading populations at risk for HIV infection.  Increased transmission 

efficiency during sexual intercourse, smaller sexual networks, and structural barriers to 

HIV prevention and care all provide explanation into this sustained epidemic among 

MSM.(1-3) In contrast to epidemic improvements observed in the global setting, the 

Russian Federation, stands as one of the few countries in which the HIV epidemic is 

increasing and where the burden of disease lies heavily among key populations, such as 

MSM, sex workers, and people who inject drugs.   

The BeSafe Study represents the largest study of MSM in the Russian Federation to-date 

and is one of the few studies to recruit participants through non-venue-based approaches.  

Rather, this study incorporated the use of emerging methods, including internet-based 

and RDS methods.  RDS builds upon peer trust and, in this case, effectively recruited a 

large and diverse sample of MSM for HIV testing, demonstrating promise as a means for 

reaching a hidden population for future research and other HIV interventions.(4)  

In a sample of 1,376 RDS-recruited MSM in Moscow, Russia, our research team 

identified a high burden of HIV infection, with a 12% RDS-weighted population 

prevalence (16% crude), relative to the general adult population prevalence of 1%.(5) 

Critical analysis of RDS estimation and inference methods found great similarity among 

the three estimators that are currently in use. At low recruitment depth, more variation is 

seen among the estimators and particularly among the RDS-I estimator; however, after 

sufficient recruitment depths and equilibrium has been reached, there is little difference.  

These findings have implications for studies with small samples sizes or short recruitment 
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chains, wherein the selection of the RDS-estimator may influence the results produced by 

the study.  In large sampling fractions (which was not the case for this study), the RDS-

SS estimator may perform the best, accounting for the sampling without replacement 

process, but requires knowledge of the MSM population size.(6)    

Considering the high burden of HIV among this population, less than one-quarter of those 

men living with HIV were aware of their infection.  Lack of HIV testing fails to explain 

this, given that over 85% of the sample of HIV infected men reported ever being tested.  

Rather, frequency of testing and testing facility explained, in part, the lack of awareness 

of HIV infection among these men.  MSM with bisexual identities were more likely to be 

unaware of their infection, possibly due to low awareness of HIV risk related to same sex 

practices, compared to homosexually identified men.   Having more sex partners was also 

independently associated with being unaware of one’s HIV status. This is perhaps less 

surprising as having more sex partners in the last year permits more opportunities for 

acquisition, even among individuals who test annually, lending support to 

recommendations of more frequent testing among high risk individuals.(7) 

This lack of awareness of HIV infection was the most significant barrier within the HIV 

care continuum, impeding access to other critical components of care and resulting in low 

reports of linkage to care, treatment, and viral suppression.  Most (77%) of MSM who 

were living with HIV were unaware of their infection. In multivariable analysis, bisexual 

identity was associated with 4 times the odds of being unaware of one’s HIV infection, 

relative to homosexuality, while having >5 sexual partners in the last 6 months (relative 

to <1) was associate with over 4 times the odds, and being required to have an HIV test 

by an employer was positively associated with being unaware of one’s HIV positive 
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status.   Conversely, being tested for HIV in a facility specific to HIV risk behaviors and 

testing >2 times in the last 12 months were associated with a lower likelihood of being 

unaware of one’s HIV infection.   

One important, but often overlooked aspect of the HIV care continuum is the 

identification and management of co-infections. In this vein, we investigated the 

prevalence of HPV, particularly oncogenic forms that exist among MSM and its 

relationship to HIV infection. Among a select sample of 123 HIV infected and uninfected 

MSM, almost 40% had an infection with at least one anal HPV genotype, 32% with 

oncogenic HPV genotypes16 and/or 18 (HPV 16/18), and 12% with high grade squamous 

intraepithelial lesion (HSIL). The odds of HPV16/18 infection was 5-fold higher among 

HIV infected MSM than uninfected MSM. Having 2-4 steady male sex partners in the 

last year, migration to/within Russia, history of jail/prison, and use of incompatible 

lubricants were also independently associated or marginally associated with HPV 16/18. 

Overall, where no previous studies exist, to our knowledge, on HPV among MSM, this 

study found that anal HPV 16/18 was prevalent among this sample of Moscow-based 

MSM and strongly associated with HIV infection. The identified correlations with 

mobility and detention in prison/jail, likely reflect behavioural risk and low access to 

healthcare among marginalized populations that limits access to HIV/STI prevention 

options.  

In light of low engagement in HIV care, the increased risk of HPV, HSIL, and ultimately 

anal squamous cell cancer has implications for the overall morbidity and mortality of 

HIV infected MSM. Comprehensive prevention options provide the most promise for 

MSM in Russia, as screening and treatment are debated or unavailable.  Pilot HPV 
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vaccination programs are currently available only to young women; however, inclusion 

of young men may also offer benefit to MSM, as well as for those in heterosexual 

relationships.  Otherwise, prevention of HPV infection among MSM in the Russian 

Federation - and ultimately prevention of HSIL - may rely on basic tenets of HIV 

prevention: condom distribution and ART treatment for those living with HIV.  Enabling 

access to and encouraging use of appropriate condoms and compatible lubricants with all 

partners during anal intercourse provides protective barriers against HPV acquisition in 

the absence of other HPV prevention methods. Among people living with HIV, ART has 

also demonstrated protective benefits against oncogenic HPV, in addition to preventive 

benefits of reducing onward transmission of HIV. Thus, HIV testing and access to ART 

care for MSM who are living with HIV remain critical, including as a secondary means 

towards addressing the HPV epidemic among MSM.(8, 9)  
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Strengths and Limitations: 

Findings should be viewed in light of several strengths and limitations.  Our first 

comparison of RDS estimators, which was conducted for the purposes of identification of 

the most appropriate estimator for population HIV prevalence used empirical data and did 

not run simulations of the estimators.  Simulation studies have already been conducted 

for other (non-hidden populations) and a few hidden populations to assess a range of 

issues, including the influence of seeds on inference, errors in self-reported network size, 

assumption of random recruitment, influence of out-of equilibrium data, response rates, 

performance within small networks, and sampling without replacement.(10-14) This 

study, on the other hand, attempts to present how the estimators perform in the dataset of 

a hidden population for researchers or reviewers who are working with RDS collected 

data.  None of the variables under study reached homophily greater than 0.42, which is a 

benefit for our overall dataset, but limits our ability to demonstrate the potential 

influences of extremely high homophily.  Additionally, given that this study had a small 

sampling fraction, which is also a benefit to the overall study, we may not fully identify 

limitations of the RDS estimators that are associated with large sampling fractions.(10) 

Finally, as with all RDS research to-date, there is no way to determine which estimator is 

correct, though we noted few differences across the estimators when the full dataset was 

included in the analysis. 

With respect to the HIV care continuum, it is important to note that estimates were based 

on self-report and thus may be biased by recall of ART uptake, CD4 levels, and viral 

load, as these were not clinically confirmed during the study.  Data were collected on 

current ART use; thus, we did not know the proportion of MSM living with HIV who 
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may have initiated and stopped treatment or experienced treatment interruptions. As with 

most sociobehavioral surveys, social desirability bias may influence self-reported 

behaviors, HIV status, and ART use. Given that high proportions of the sample reported 

multiple high-risk behaviors, we do not have evidence that social desirability played a 

strong role in the results.  RDS-weighted estimates provided population-based estimates; 

however, given the small sample size for the subgroup analysis among HIV positive 

participants estimates should be reviewed with caution.(10, 13, 15)  

Finally, the analysis of HPV infection was a small, cross-sectional sub-study to explore 

circulating HPV and oncogenic HPV genotypes among MSM in Moscow, Russia; thus, 

this small sample size limits statistical power and broader inferences. Selection on the 

basis of HIV status and self-reported inconsistent condom use may bias the estimates of 

HPV prevalence. As such, these data are not intended to provide prevalence estimates for 

the country or Moscow city, but provide insight into anal HPV infection among Moscow-

based MSM and circulating genotypes.  Findings from the multivariable analysis are 

informative for future research, but the generalizability may be limited by the small 

sample and non-random sampling method and should be interpreted with caution. Data 

were not collected on smoking duration or dose, which is a known risk factor for 

progression to HSIL and is relevant in Russia where smoking remains very common.(16)  

As a cross-sectional study, longitudinal data on anal clearance rate of the different HPV 

types or persistence of infection were not collected and further research is warranted, as 

persistence is significantly greater for persons living with HIV, compared to those who 

are uninfected.(17, 18)  
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Public Health Importance: 

This research has public health significance in its ability to critically review current and 

widely used RDS recruitment methods and their associated analytic procedures used for 

surveillance and research. Findings will have important implications for standardization 

and transparent reporting of crude estimates for critical appraisal of reported methods and 

results. This analysis is informative not only for research in the Russian Federation but, 

more broadly, for global research of HIV and inferences of population prevalence among 

hidden populations who are at risk for HIV.  The research on the HIV care continuum 

and undiagnosed HIV infection is significant to public health approach in the Russian 

Federation and broadly the EECA region, so as to inform and improve prevention and 

testing programs for MSM.  Findings of the prevalence and circulating genotypes among 

MSM will provide evidence for regional HPV initiatives and will be informative for 

comprehensive services for MSM living with HIV infection. As no data for the region 

exists, the understanding of the prevalence of circulating types, particularly oncogenic 

types, among MSM living with and without HIV infection is critical to health programs 

and prevention methods.  Should the bivalent or quadrivalent vaccine become available 

to men in the Russian Federation or the wider EECA region, this information will be 

important to understand the general characteristics of the population who would benefit 

by accessing such a vaccine. 
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Conclusions: 

This study found a high burden of HIV among MSM living in Moscow that is marked by 

a high proportion of men who are also unaware of their HIV infection, further inhibiting 

appropriate access to HIV care. Consistent with the burden of HIV infection, oncogenic 

HPV genotypes are also circulating among MSM, with increased prevalence among those 

who are living with HIV. These findings suggest negative implications for the overall 

health and mortality of MSM as well as implications for prevention of HIV and other 

comorbidities.   While access to prevention and care programs has been limited and may 

be more challenging in light of recent laws, we found that RDS provides an alternative 

approach to reaching and engaging MSM in research, as well as in HIV testing and other 

prevention programs.  Prevention and care programs for key populations will need to 

become more efficient as resources for HIV prevention among key populations in the 

Russian Federation become limited. Our findings suggest that those programs that are 

comprehensive and address multiple STI, including HIV and HPV, and facilitate 

engagement in HIV care, may be most efficient and promising for protecting health of 

Russian MSM in the near future. 
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Journal Articles (under review) 
 

1. Wirtz AL, Trapence G, Jumbe V, Umar E, Ketende S, Kamba D, Berry M, 
Strömdahl S, Beyrer C, Baral S. Improved HIV prevention practices among men 
who have sex with men with engagement in a combination HIV prevention: results 
from a prospective feasibility study in Blantyre, Malawi. JAIDS 2015 (Under 
Review). 

2. Wirtz AL, Peryshkina A, Moguilnyi V, Beyrer C, Decker M. Injection drug use 
magnifies associations with sex work-related HIV exposures among female sex 
workers in the Russian Federation. Int J Drug Policy. 2015 (Under review) 

3. Wirtz AL, Zelaya C, Latkin C, Peryshkina A, Stall R, Galai N, Moguilnyi V, 
Dzhigun P, Kostetskaya I, Beyrer C. Alcohol use and its associated sexual and 
substance use behaviors among men who have sex with men in Moscow, Russia. 
AIDS & Behavior 2015 (Under Review). 

4. Martin CE, Wirtz AL, Moguilnyi V, Peryshkina A, Beyrer C, Decker MR. 
Contraceptive use among female sex workers in three Russian cities.  Journal of 
Obst & Gyn. 2015 (Under Review). 

5. Wirtz AL, Zelaya C, Latkin C, Peryshkina A, Stall R, Moguilnyi V, Dzhigun P, 
Kostetskaya I, Mehta S, Beyrer C. The HIV care continuum among men who have 
sex with men in Moscow, Russia. Sexually Transmitted Infections 2015 (Under 
Review). 

 
Books or Monographs 
 
1. Beyrer C, Wirtz AL, Walker D, Sifakis F, Johns B. Baral SD. The Global 

Epidemics of HIV Among MSM in Low and Middle Income Countries. (The World 
Bank, Washington DC, June 2011). 
 

2. Kerrigan D, Wirtz AL, Baral SD, Decker MR, Murray L, Poteat T, Pretorius C, 
Sherman S, Sweat M, Beyrer C. The Global Epidemics of HIV among Sex Workers. 
(The World Bank, Washington DC, Dec 2012) 
 

3. Dutta A, Wirtz AL, Baral S, Pretorius C, Haworth C, Hader S, Beyrer C, Cleghorn 
FR. The Global HIV Epidemics among People Who Inject Drugs: The 
Epidemiological and Economic Basis for a Scale-up of Key Interventions. (The 
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World Bank, Washington DC, Dec 2012) 
 

Chapters 
 
1. Wirtz A: Anemia. In Encyclopedia of Global Health. Edited by Zhang Y. Thousand 

Oaks, CA: Sage; 2008:132-135. 
2. Wirtz A: Monozygotic Twins. In Encyclopedia of Global Health. Edited by Zhang 

Y. Thousand Oaks, CA: Sage; 2008. 
 
Articles, Editorials, and Other Publications Not Peer-Reviewed 
 
1. Wirtz AL, Trapence G, Gama V, Kamba D, Baral S. Final report to UN Joint Team 

on HIV&AIDS in Malawi through UNDP: HIV Prevalence and Sociobehavioral 
Characteristics among Men Who Have Sex with Across Seven Sites in Malawi. Johns 
Hopkins University and the Center for Development of People. 01 December 2014 

2. Wirtz AL, Trapence G, Gama V, Kamba D, Baral S. Preliminary report to UN Joint 
Team on HIV&AIDS in Malawi through UNDP: HIV Prevalence and 
Sociobehavioral Characteristics among Men Who Have Sex with Men in Blantyre, 
Lilongwe, and Mzuzu, Malawi.  Johns Hopkins University and the Center for 
Development of People. 16 July 2014 

3. Papworth E, Grosso A, Ketende S, Wirtz AL, Cange C, Kennedy C, Lebreton M, 
Ky-Zerbo O, Anato S, Baral S. Examining Risk Factors for HIV and Access to 
Services among Female Sex Workers (FSW) and Men Who Have Sex with Men in 
Burkina Faso, Togo, and Cameroon. March 2014. Baltimore: USAID | Project 
Search: Research to Prevention.  

4. Wirtz AL, Vu A, Pham K, Loockhart S, Kidane T, Singh S, Glass N, Rubenstein L. 
Development of the Assessment Screen to Identify Survivors Toolkit for Gender 
Based Violence (ASIST-GBV) for Females of Internally Displaced Populations – 
Results from Colombia (2011 – 2013). Johns Hopkins University and United Nations 
High Commissioner for Refugees – Colombia. August 2013. 

5. Wirtz AL, Vu A, Pham K, Glass N, Singh S, Rubenstein L. Manual for Use of 
Assessment Screen to Identify Survivors of Gender Based Violence (ASIST-GBV) 
Among Refugee and Displaced Women and Girls.  Johns Hopkins University, 
Baltimore: August, 2013. 

6. Wirtz AL, Trapence G, Jumbe V, Kamba D, Umar E, Ketende, S, Berry M, 
Stromdahl S, Beyrer, C,  Baral S,. Implementation of a comprehensive HIV 
Prevention Intervention for men who have sex with men in Malawi: assessment of 
feasibility and impact. Nov 2013. Baltimore: USAID | Project Search: Research to 
Prevention. 

7. Decker MR, Wirtz AL, and C Beyrer. Sex Work, Injecting Drug Use and the 
GLOBUS HIV Prevention Program. Center for Public Health and Human Rights. 
December 2011. 
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8. Decker MR, Wirtz AL, and C Beyrer. Evaluation Report: GLOBUS HIV Prevention 
Program for Commercial Sex Workers. Center for Public Health and Human Rights. 
December 2011. 

9. Berry M, Janayeva A, Ragoza V, Wirtz A, Terlikayeva A, Baral S, Beyrer C. Sexual 
Health, HIV/AIDS and Human Rights among Gay, Bisexual and other Men who have 
Sex with Men in Almaty, Kazakhstan.  Amulet Public Association, Center for Public 
Health and Human Rights (JHSPH), Global Health Research Center of Central 
Asia:  Baltimore MD, Almaty Kazakhstan.  27 August 2011. 

10. Beyrer C, Wirtz A, Baral, SD.  Technical Paper for Global Commission on HIV and 
the Law: Men who have Sex with Men.  UNDP: 2011  

11. Suwanvanichkij V, Mahn M, Maung C, Daniels B, Murakami N, Wirtz A, Beyrer 
C: After the Storm:  Voices from the Delta. Bangkok, Baltimore: Special Report by 
The Emergency Assistance Teams Burma and the Center for Public Health and 
Human Rights, Johns Hopkins University; 2009. 

12. Kizub D, Deobald I, Frank-Masenior N, Peryshkina A, Wirtz A, Kostetskaya I, 
Sifakis F, Beyrer C: Study of the Needs of Men who Have Sex with Men with Respect 
to HIV and STI Prevention and Medical Care in Russia: Advocating for HIV and STI 
Prevention Services and Strengthening the Advocacy Capacity of Groups 
Representing Men Who Have Sex with Men in the Russian Federation Moscow: 
AIDS infoshare; 2009. 

13. Wirtz A: Prevalence and Risk Factors of Anemia among Pregnant Women Residing 
in Various Altitude Settings of Peru.  Master’s Thesis: Johns Hopkins School of 
Public Health, International Health; 2007. 

 
Abstracts 
 
1. Wirtz AL, Pham K, Glass N, Dolan C, Ongwench, Rubenstein LS, Singh S, Vu 

A. Sexual violence, HIV risk and prevention among male refugees in Ugandan 
settlements (Abstract  TUPE236). International AIDS Conference, July 2014.    

2. Wirtz AL, Zelaya CE, Galai N, Peryshkina A, Moguilnyi V, Dzhigun P, 
Kostetskaya I, Latkin C, Beyrer C. Finding Unawares: High Levels of Undiagnosed 
HIV Infection among Moscow Men Who Have Sex with Men. Conference on 
Retroviruses and Opportunistic Infections. Boston. March 2014. 

3. Wirtz AL, Glass N, Pham K, Rubenstein L, Vu A. Oral Presentation. 
Development of a toolkit to confidentially screen for GBV among refugees to 
improve access to services: evidence from Ethiopia. Sexual Violence Research 
Initiative. Bangkok. October 2013. 

4. Wirtz AL, Pham K, Glass N, Jaquet G, Loochkartt S, Kidane T, Rubenstein L, Vu 
A. Oral Presentation. A screening tool for GBV among internally displaced 
populations: improving access to GBV services and HIV testing and care in 
Colombia. Sexual Violence Research Initiative. Bangkok. October 2013. 
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5. Glass N, Wirtz AL, Dolan C, Ongewench O, Siranda G, Pham K, Rubenstein L, 
Vu A. Identifying sexual violence and access to HIV service among male refugees 
in Uganda. Sexual Violence Research Initiative. Bangkok. October 2013.  

6. Wirtz AL, Dutta A, Pretorious C, Baral S, Beyrer C, Cleghorn F. Oral 
Presentation: Expansion of harm reduction interventions for people who use drugs 
and the impact on the HIV epidemics: an analysis of impact across four 
epidemically diverse nations. International Harm Reduction Conference. Vilnius, 
Lithuania. June 2013.  

7. Baral S, Wirtz AL, Jumbe V, Ketende S, Kamba D, Beyrer C, Umar E, Stromdahl S, 
Trapence G. The feasibility of implementing and evaluating combination HIV 
prevention interventions for high-risk populations in stigmatized settings: the case 
of men who have sex with men in Malawi. 7th IAS Conference on HIV 
Pathogenesis, Treatment and Prevention. Kuala Lumpur. July 1, 2013.   

8. Wirtz AL, Pretorius C, Beyrer C, Baral S, Sherman S, Decker M, Sweat K, 
Kerrigan D.  Oral Presentation: Sex workers and Clients: Modeling the impacts of 
HIV prevention interventions for female sex workers in generalized and 
concentrated epidemics: Infections averted among sex workers and adults.  XIX 
International AIDS Conference. Washington, D.C. 2012.  Video 

9. Wirtz AL, Trapence G, Jumbe V, Umar E, Ketende S, Kamba D, Berry M, 
Stromdahl S, Beyrer C, Baral SD.  Oral presentation. HIV prevalence, sexual risks 
and HIV knowledge among MSM in Malawi: understanding risks among a 
stigmatized population and opportunities for interventions. XIX International AIDS 
Conference. Washington, D.C. 2012. Video 

10. Wirtz AL, Pretorius C, Beyrer C, Baral S, Sherman S, Decker M, Sweat M, 
Kerrigan D.  Oral Presentation: Modeling the impacts of HIV prevention 
interventions for female sex workers in generalized and concentrated epidemics: 
Infections averted among sex workers and adults.  Black AIDS Institute Pre-
Conference: International Community Science and Treatment Pre-Conference 
Agenda. Washington, D.C. 2012.  

11. Wirtz AL, Vu A, Pham K, Rubenstein L, Singh S, Glass N. Gender-based violence 
(GBV) and barriers to health services among conflict-affected populations: 
Research towards early identification of GBV for comprehensive HIV prevention 
and health response.  XIX International AIDS Conference. Washington, D.C. 2012 

12. Wirtz AL, Trapence G, Jumbe V, Baral S. We are doing these things in an 
underground way": Structural barriers to HIV prevention and service utilization 
among men who have sex with men (MSM) in Malawi.  XIX International AIDS 
Conference. Washington, D.C. 2012 

13. Wirtz AL, Pretorius C, Beyrer C, Baral S, Sherman S, Decker M, Sweat K, 
Kerrigan D.  Modeling the impacts on HIV infection among female sex workers via 
the expansion of antiretroviral therapy (ART) among all adults.  XIX International 
AIDS Conference. Washington, D.C. 2012 
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14. Wirtz AL, Moguilny V, Nikita M, Ostrovskaya M, Kuznetzova J, Peryshkina A, 
Beyrer C, Decker MR. Prevalence of and sexual and injecting drug related HIV 
risks among female sex workers in the Russia Federation. XIX International AIDS 
Conference. Washington, D.C. 2012 

15. Wirtz AL, Dyakonov K, Zelaya C, Deobald I, Moguilny V, Peryshkina A, Latkin 
C, Galai N, Beyrer C. HIV risks and vulnerabilities for migrant men who have sex 
with men (MSM) in Moscow, Russia: social experiences, identity, and sexual risk. 
XIX International AIDS Conference. Washington, D.C. 2012 

16. Galai N, Zelaya C, Wirtz AL, Peryshkina A, Dyakonov K, Moguilny V, Latkin C, 
Beyrer C. Moscow MSM study (BeSafe) of HIV prevalence, risk behaviors and 
sexual orientation: Design and initial results. XIX International AIDS Conference. 
Washington, D.C. 2012 

17. Decker MR, Wirtz AL, Ostrovskaya M, Moguilny V, Kuznetzova J, Nikita M, 
Peryshkina A, Beyrer C. Female sex workers in the Russian Federation: HIV 
prevalence and links with violence.  XIX International AIDS Conference. 
Washington, D.C. 2012 

18. Berry M, Wirtz AL, Janayeva A, Ragoza V, Terlikbayeva A, Amirov B, Baral S, 
Beyrer C.  Association between human rights violations and HIV risk behaviors 
among men who have sex with men (MSM) in Almaty, Kazakhstan.  XIX 
International AIDS Conference. Washington, D.C. 2012 

19. Berry M, Wirtz AL, Janayeva A, Ragoza V, Terlikbayeva A, Amirov B, Baral S, 
Beyrer C.  Risk factors for HIV and unprotected anal intercourse among men who 
have sex with men (MSM) in Almaty, Kazakhstan.  XIX International AIDS 
Conference. Washington, D.C. 2012 

20. Wirtz AL, Glass N, Rubenstein L, Pham K, Singh S, Vu A. Qualitative research to 
develop a screening tool for confidential identification and service referral for 
survivors of gender-based violence in conflict-affected populations. Responding to 
Violence Against Women: Emerging Evidence, Implementation Science, and 
Innovative Interventions: Fifth Annual Symposium. Baltimore, MD. May 2012. 

21. Decker MR, Wirtz AL, Baral SD, Peryshkina A, Moguilny V, Weber RA, 
Stachiowiak J, Go V, Beyrer C.  Coercive Sex and Violence Among Moscow 
Female Sex Workers, and Associations with STI/HIV. National Conference on 
Health and Domestic Violence. 2012  

22. Wirtz, AL, Walker, D., Baral, SD, Sifakis, F, Johns, B., Bollinger, L., Beyrer, C. 
Combination HIV prevention for MSM in Concentrated and Generalized 
Epidemics: Modeling the Impacts of HIV Prevention Interventions for MSM in 
Peru and Kenya.  18th Conference on Retroviruses and Opportunistic Infections. 
Boston, 2011.  Abstract number:Y164. 

23. Peryshkina A, Kizub D, Deobald I, Moguilnyi V, Masenior N, Wirtz A, 
Kostetskaya I, Sifakis F, Beyrer C: Men who Have Sex with Men (MSM), 
Physicians, and Non-Government Organizations (NGOs): Finding Agreement on 
the HIV Risk Environment and Service Provision for MSM in Russia [10862]. In 
XVIII International AIDS Conference. Vienna; 2010. 
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24. Poteat T, Diouf D, Baral S, Ndaw M, Drame F, Traore F, Dhaliwal M, Wirtz A, 
Beyrer C: The Impact of Criminalization of Same Sex Practices on HIV Risk 
Among Men Who Have Sex with Men (MSM) in Senegal: Results of a Qualitative 
Rapid Assessment. Abstract number: 8112. In XVIII International AIDS 
Conference,. Vienna; 2010. 

25. Beyrer C, Baral S, Sifakis F, Wirtz A, Johns B, Semini I, Oelrichs R, Walker D: An 
Epidemic Scenario-Based Approach to Assessing Global HIV Epidemics Among 
Men who have Sex with Men (MSM) in Low and Middle Income Countries 
(LMIC) [14729]. In XVIII International AIDS Conference. Vienna; 2010. 

 
 
PRACTICE ACTIVITIES 
 
Testimony 
 
March 3, 2015 Maryland House. “Local AIDS Prevention Sterile Needle and Syringe 

Exchange Programs (HB 973).” 
 
 
Presentations to policy-makers and other stakeholders 
 
1. HIV Prevalence and Sociobehavioral Characteristics among Men Who Have Sex 

with Men in Blantyre, Lilongwe, and Mzuzu, Malawi.  United Nations 
Development Program-Malawi; Malawi Dept. of Nutrition and HIV/AIDS. 
Lilongwe, Malawi: 19 August 2014 

2. Development and Validation of the Assessment Screen to Identify Survivors 
Toolkit for Gender-based Violence. U.S Department of State, Bureau of Population, 
Refugee, and Migration. Washington, DC: November 2013.  

3. Overview of the Assessment Screening to Identify Survivors Toolkit for Gender 
Based Violence.  Presentation to the Colombian Ministries of Health and Social 
Protection. Bogota, Colombia: July 2012.
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PART II 
 

TEACHING 
 
Other Significant Teaching: 
 
Johns Hopkins School of Nursing 

2014 ‘Epidemiology in Public Health’, Guest Lecturer in Public Health Nursing 
course. 50 students. 

Johns Hopkins Bloomberg School of Public Health 
2014  Health Survey Research Methods (340.727.11), Teaching Assistant, 15 
students 
2014 Questionnaire Development: Design to Operationalization, Health Survey 

Research Methods (340.727), Lecturer 
2014 Non-probability Sampling Methods, Health Survey Research Methods 

(340.727), Lecturer 
2014  Assessing Epidemiologic Impact Of Human Rights Violations (340.639), 

Teaching Assistant, 30 students  
2014  Development of a screening tool to identify survivors of gender-based 

violence in humanitarian settings. Assessing Epidemiologic Impact Of 
Human Rights Violations (340.639), Lecturer 

2013  Epidemiologic Methods (340.752), Teaching Assistant, 46 students 
(section) 
 
 
RESEARCH GRANT PARTICIPATION: 
 
                                     
Continuum of Care Innovations for GMT in Burma/Myanmar    
          (Award Pending; Beyrer)                                   01/01/2015-12/31/2017 
amfAR                               $899,978 
Using the overarching framework of the HIV Care Continuum, or cascade the study team 
will measure and overcome barriers to HIV testing and access to care through a series of 
three primary innovations for GMT in Myanmar: HIV self-testing innovations; staging of 
HIV disease for those who are infected through point-of-care (POC) CD4 technology; 
and training and capacity building of a cadre of peer health navigators for GMT to 
increase successful health system navigation for persons in need of ART or HIV disease 
management 
Role: Co-Investigator 
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Tanzania Investment Case  
(Award Pending; Beyrer)   04/01/2014-05/31/2015  
United Nations Program on AIDS  $119,552  
Objective:  The investment case will aim to inform policy and programmatic decisions to 
optimize the response and maximize the projected impact of reducing new HIV infections 
and AIDS‐related deaths by 2020‐2025‐2030. 
Role: Co-Investigator 
 
Assessment of Gender-Based Violence and Related Health Outcomes Among Stateless 
Persons. 
S-PRMCO-14-CA-1101 (Vu)   07/15/2014 - 07/14/2015 
U.S. Department of State;    $199,930 
Objective: This study will assess the prevalence of and vulnerabilities to experiences of 
Gender-based violence among stateless persons residing in Cote D’Ivoire and the 
Dominican Republic. Associations with GBV-related health outcomes and access to 
health care and services will also be explored. Estimates will be compared to neighboring 
citizen populations to identify differences in GBV and health outcomes associated with 
statelessness. Results will be used for policy and programmatic efforts for stateless 
persons. 
Role: Co-Investigator 
 
National Survey of Gender-based Violence Victimization and Perpetration in Somalia 
(Award Pending: Glass)   10/01/2014 – 04/30/2015 
World Bank / UNICEF   $116,048 
Objective: To conduct a household-based survey of gender-based violence (GBV) in 14 
urban locations across all three regions in Somalia to strengthen understanding of 
prevalence, typology, and scope of GBV experienced and perpetrated in all three regions 
of Somalia This information is intended to provide comprehensive and reliable 
quantitative and qualitative data to enable the Federal Government of Somalia and 
associated partners, including UN agencies, the World Bank, the GBV working groups 
and other relevant stakeholders, to reinforce strategies and interventions addressing 
pervasive challenges related to GBV and harmful practices in Somalia. 
Role: Co-Investigator 
 
Innovative Identification of GBV survivors through screening in Primary Health Care 
(S-PRMCO-14-CA-1272; International Rescue Committee)  09/01/2014 - 
09/01/2015 
US. Dept. of State, Bureau of Population, Refugee and Migration $95,677 
Objective: To evaluate feasibility and acceptability of the use of the ASIST-GBV 
screening tool in routine use in clinics serving diverse refugee populations. To increase 
utilisation of health and psychosocial services for survivors of GBV through screening 
for GBV in health care facilities operated by the International Rescue Committee among 
urban and camp refugee populations in Jordan and Kenya. 
Role: Co-Investigator 
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Reviewing protocols for the provision of care for survivors of violence against children in 
LAC 
(Award Pending) (Glass) 
PAHO/UNICEF     $24,000 
To carry out a review of existing national protocols guiding the response of the health 
sector to survivors of violence against children (in particular physical and sexual 
violence, neglect) in Latin American countries. 
Role: Co-Investigator 
 
A microfinance intervention to improve health of rape survivors in the DRC 
R01 MD006075 (Glass)                                  12/24/10-11/30/15                   
NIH (NIMHD)                                                  $228,554                  
Objective Establish a causal relationship between a microfinance intervention and 
improved health, household economic security, and reintegration for survivors of sexual 
and gender-based violence and their families. 
Role: Co-Investigator 
 
Youth and Adult Microfinance to Improve Resilience Outcomes in DRC 
R01HD071958-01 (Glass)                              8/16/2012-5/31/2017              
NICHD                                                                         $361,198                     
Objective Research findings will inform the science for large-scale implementation of 
structural interventions, with the aim to establish a causal relationship between youth and 
adult microfinance programs and resilience outcomes of youth, families and villages in 
post-conflict settings. 
Role: Co-Investigator 
 
  
 
Past Research 
 
HIV prevalence, correlates of infection, and prevention needs of men who have sex with 
men (MSM) in urban and rural centers of Malawi 
(DNHA/HAPMP/002) (Baral)    07/01/2014-12/1/2014   
UNDP / Malawi Department of Nutrition and HIV/AIDS   $26,954 
Objective: The objective of this research is to identify the prevalence of HIV among 
MSM in Lilongwe, Mzuzu, Nkhatabay, Mangochi, Mulanje and Chikhwawa with an aim 
of establishing the population size of men who have sex with men. Additionally, this 
study will determine factors that are driving HIV among MSM and also assess the 
availability and accessibility of health related services with respect to MSM. 
Role: Co-Investigator 
 
Malawi MSM health services   
265-A-0057 (Baral)      04/24/2014-10/24/2014 
PACT World        $56,896 
Objective: This project will serve to evaluate the feasibility of a community-based 
approach to providing community-based HIV prevention for men who have sex with men 
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in Malawi, as used in the CHPI study, combined with the rapid HIV testing with CD4 
point-of-care (CD4 POC) tests for those who test positive, risk reduction counseling, and 
referral to confirmatory testing and treatment. 
Role: Co-Investigator 
 
An assessment of HIV risks and exposure to HIV services for male survivors of GBV 
1P30AI094189-01A1 (Chaisson, Beyrer)   05/01/2013 – 05/01/2014 
Supplemental award from JHU Center for AIDS Research (NIH award)  
Funding level: $20,000 
Objective: This pilot study will investigate self-reported HIV status, access to services, 
and use of screening to identify sexual violence for referral to HIV services among male 
refugees in Uganda.  
Role: Principal Investigator 
 
R01 MH085574-01A2 High Risk Men: Identity, Health Risks, and Stigma among MSM 
in Moscow     
September 30th, 2009-June 30th, 2014.  NIMH/NIH.  PI: Chris Beyrer MD, MPH.   
Funding level: $501,022  
Objective: An epidemiologic study of identity, health-seeking behaviors, and risk 
behaviors among men who have sex with men (MSM) in Moscow Russia. We will 
compare risk profiles among MSM recruited through and enhanced respondent driven 
sampling approach with those recruited through the internet-based sampling methods.   
Responsibilities: Support for grant and supplement proposals and submissions; oversight 
of human subject research and IRB approval; coordination with local and JHSPH team 
members; protocol and survey development; data management; qualitative analysis; RDS 
analysis; NIH reporting; manuscript preparation. 
Role: Co-Investigator 
 
HIV Prevention 2.0 (HP2): Achieving an AIDS-Free Generation in Senegal 
US Agency for International Development 
The HIV Prevention 2.0 (HP2) study proposes to characterize metrics of stigma for key 
populations and implement stigma-reduction interventions evaluated with a combination 
of biological, behavioral, and economic approaches among men who have sex with men 
and female sex workers. 
Role: Co-Investigator 
 
A Package of Combination HIV Prevention Interventions for MSM in Southern Africa  
March 1, 2011- February 28, 2015.  Emory University (NIAID/NIH primary sponsor) PI 
Sullivan   Funding level:  $82,545/yr 
Objective: This project will work partner with community groups in Zambia and South 
Africa to gather preliminary and pilot data for the development of an optimized 
combination package of HIV prevention interventions and services (CPHI) for men who 
have sex with men (MSM) in southern Africa. 
Role: Co-Investigator 
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Guidance Note on HIV and Sex Work in Humanitarian Settings 
SRH6U206/HAB6U411 (Ahmed)        
January 1, 2013 – December 31, 2013  United Nations Fund for Population  
The objective of this project is to develop evidence-based guidance on assessing and 
providing interventions for HIV prevention and support related to sex work in the context 
of emergencies and humanitarian settings. 
Role: Co-Investigator 
 
R01 MH085574-02S1 Rectal Microbicide and HPV supplement to  High Risk Men: 
Identity, Health Risks, and Stigma among MSM in Moscow     
 June 29, 2011 to June 30, 2012 NIMH/NIH.  PI: Chris Beyrer MD, MPH  
Funding level: $84,508 
High Risk Men: Identity, Health Risks, and Stigma (NIMH Administrative Supplement) 
Objective: This supplement seeks to enhance the NIH/NIMH R01 study through the 
addition of an assessment of the feasibility of rectal microbicide research among MSM in 
Moscow, Russia.   
Responsibilities: Support for grant and supplement proposals and submissions; oversight 
of human subject research and IRB approval; coordination with local and JHSPH team 
members; protocol and survey development; data management; NIH reporting; 
manuscript preparation. 
 
West Africa Research for Programming Project – WARP Project  
October 10, 2011 – September 29, 2013 USAID Funding Level: $389,291 (sub 
project) 
Objective: The goal of Project SEARCH is to carry out research and evaluation to 
improve coverage, quality and effectiveness of HIV/AIDS prevention, care and treatment 
programs worldwide. In addition, it will serve to strengthen local capacity in HIV/AIDS 
research and public health assessments through training and in-country collaborations. 
 
A Pilot Study of a Combination HIV Prevention Intervention for MSM in Malawi (R2P)      
April 1, 2010-July 30, 2013. USAID. PI Holtgrave.  Funding level:  $270,019  
Objective: This is a pilot project (from the prime HIV Prevention Program Task Order) to 
develop and test a combination HIV prevention and treatment intervention for men who 
have sex with men in Blantyre Malawi.  
Responsibilities: Collaboration on grant proposal; oversight of human subject research 
and IRB approval; coordination with local and JHSPH team members; input into protocol 
and survey development; data management; qualitative analysis; input to RDS analysis; 
study reports to USAID. 
 
To Prevent and Respond to Gender-Based Violence (GBV) in Refugee and Conflict-
affected Populations           
September 15, 2010 – May 2013. US Department of State PI: Leonard Rubenstein and 
Alexander Vu.  Funding level: $298,831   
Objective: In collaboration with the UNHCR, this project will conduct qualitative 
research in Ethiopia and Colombia to develop and validate a screening tool that can be 
used efficiently and effectively to screen for GBV among refugees and displaced 
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populations in rural/camp and urban areas for referral; and to improve programming for 
protection of displaced people and refugees against GBV.   
Responsibilities: Collaboration on grant proposal; oversight of human subject research 
and JHMI IRB approval; coordination with local, JHU team members, implementing 
partners; protocol and survey development; data management; qualitative analysis; 
reporting to State Department and Administration for Refugee and Returnee Affairs 
(Ethiopia); report and manuscript preparation. 
 
Improving GBV Referral Services Through Assessment Screening to Identify Survivors 
of Gender Based Violence (ASIST-GBV) as applied to broad Populations of Refugee 
Women and Girls and to Refugee Men & Boys. 
September 30, 2011 – September 31, 2013  US Department of State PI: Alexander Vu 
and Leonard Rubenstein.  Funding level: $298,889   
Objective: To enable refugees who experienced GBV, including diverse populations of 
refugee women and girls, men and boys, to access appropriate social and health services 
by adapting the Assessment Screen to Identify Survivors of Gender Based Violence 
(ASIS-GBV) to identify refugee women of diverse ethnic and national backgrounds, for 
referral for services, including those who have recently experienced war-related violence 
and laying the foundation for GBV services for men and boys by providing a means to 
identify individuals who have experienced this form of violence. 
Responsibilities: Collaboration on grant proposal; oversight of human subject research 
and JHMI IRB approval; coordination with local, JHU team members, implementing 
partners; protocol and survey development; data management; qualitative analysis; 
reporting to State Department and Administration for Refugee and Returnee Affairs 
(Ethiopia); report and manuscript preparation. 
 
Strategic Partnership between the Center for Public Health and Human Rights and 
amfAR to Support MSM HIV Research and Programs in Low and Middle Income 
Countries.  
July 15, 2010- July 14, 2012. amFAR, The Foundation for Aids Research. PI: Beyrer and 
Baral. Funding level: $78,832 
Objective: CPHHR will collaborate with amfAR’s Public Policy Office on advocacy 
priorities by providing the most recent and relevant data for the production of guidance 
documents and recommending policy on MSM and HIV. CPHHR will also support 
several amfAR MSM Initiative grantees in Africa by providing technical capacity-
building assistance, consulting on research methods implementation, and providing 
appropriate data analyses and interpretation.  Responsibilities: Coordination of research 
efforts and support for reporting. 
 
HIV/STI Risks Among Migrant Male Workers in Kazakhstan    
July 01, 2008-June 30th, 2012.  Columbia University. PI Nabila El Bassel.   
Funding level: $18,475.  
Objective: An epidemiologic investigation of HIV risks and behaviors among male 
migrant market works in Kazakhstan.  The study is situated in the open market outside 
Almaty, which is the largest such market in Central Asia, with 35,000 migrant vendors.  
Responsibilities: Coordination with Columbia University and grant reporting. 
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The Lancet Series on HIV among men who have sex with men    
  
June 6, 2011 – September 30, 2012 Bill and Melinda Gates Foundation. PI Beyrer. 
Funding level: $76,329 
Objective: This grant is requested specifically to support the administrative costs 
associated with the Series development (unrelated to publication and distribution costs 
covered by The Lancet) and the Review Meeting (September 12-13, 2011, London) that 
will convene the authors, editors, and reviewers of the Themed Series.  
Responsibilities: Systematic review and contribution to manuscript writing.   
 
Modeling the drivers of the HIV epidemic and outcomes of effective prevention methods 
in men who have sex with men: A series for The Lancet 
September 1, 2011 – August 31, 2012.  amFAR, The Foundation for Aids Research. PI: 
Beyrer. Funding level: $78,832 
Objective: This grant is requested specifically to support the costs associated with the 
modeling efforts to be conducted for the Lancet Series on HIV among men who have sex 
with men (unrelated to publication and distribution costs covered by The Lancet).  
Responsibilities: Coordination of research efforts and support for reporting. 
 
Supporting international advocacy for the realization of democracy, rights, and health in 
Burma  
October 1, 2011-September 30th, 2012.  National Endowment for Democracy.    
Funding level: $72,278.  
Objective: To increase international attention on and interest in Burma, to serve as a 
conduit for information into and out of Burma, ensure that the voices of leading 
democrats inside Burma are heard, and coordinating international advocacy efforts to 
promote respect for human rights in Burma.  
Responsibilities: Collaboration to draft and submit grant proposal; coordination of 
research activities; grant reporting 
 
The Global Epidemics of HIV among Sex Workers      
April 6, 2011-March 30, 2012.  The World Bank Group. P.I. Beyrer.   
Funding level: $143,132 
Objective: The CPHHR research team will conduct global public health research of the 
HIV epidemic among sex workers to be followed with comprehensive epidemiologic, 
modeling, and costing analyses to develop evidence-based recommendations for global 
and country-based HIV prevention and care stakeholders and implementing partners.  
Responsibilities: Collaboration on grant proposal; coordination with stakeholders and 
JHSPH team members; data collection and management; support of the global 
epidemiologic review and country reviews; report preparation; analysis with Goals 
modeling projections. 
 
An Evaluation of the GLOBUS Sex Worker HIV Prevention Program   
October 1, 2010 – November 30, 2011.  AIDS infoshare.  P.I. Decker  Funding level: 
$99,998.   
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Objective: This project will utilize a mixed methods approach to conduct an evaluation of 
the GLOBUS program for HIV prevention among sex workers in three GLOBUS 
program sites: Tomsk, Krasnoyarsk, and Kazan.   
Responsibilities: Oversight of human subject research and IRB approval; coordination 
with local and JHSPH team members; formative and quantitative protocol and survey 
development; data management; qualitative and quantitative analysis; evaluation report 
and manuscript preparation. 
 
Promotion of Sexual Health, HIV Prevention, and Health Services Among Gay, Bisexual, 
and Other Men who have Sex with Men (MSM) in Almaty, Kazakhstan    
December 1, 2010- November 30, 2011.  Open Society Institute. PI Chris Beyrer MD, 
MPH.  Funding level: US $30,435.  
Objective: A follow-up to the epidemiologic investigation of HIV risks and human rights 
contexts among MSM in Almaty, Kazakhstan, will conduct evidence-informed advocacy 
to increase access to HIV prevention and AIDS treatment services for MSM and continue 
to build capacity of Amulet, a local LGBT NGO.  
Responsibilities: Collaboration on grant proposal; student support; oversight of human 
subject research and IRB approval; coordination with stakeholders, donor, and local and 
JHSPH team members; grant reporting. 
 
Lancet Series: HIV and Injection Drug Use 
July 01, 2009-June 30th, 2010.  Open Society Institute.  PI Chris Beyrer MD, MPH.   
Funding level: US $54, 075.   
Objective: The purpose of this grant is to support the efforts of Dr. Beyrer, and research 
specialists in Injecting Drug Use (IDU) and HIV, who have agreed to commission a 
Series with The Lancet on the global HIV epidemic among IDU.  The series will consist 
of six review articles published as a special issue to launch at the XVIII International 
AIDS Conference in Vienna, 2010.  
Responsibilities: Collaboration to draft and submit grant application; coordination of 
Series development and editor/author meetings; grant reporting. 
 
Cross Sectional Evaluation of the Prevalence of HIV among MSM in Kazakhstan  
  
September 1, 2009 to June 30, 2011  Open Society Institute. PI Chris Beyrer MD, MPH.  
Funding level: US $30,435.  
Objective: An RDS driven epidemiologic investigation of HIV risks and human rights 
contexts among MSM in Almaty, Kazakhstan.   
Responsibilities: Collaboration on grant proposal; survey development; student support; 
oversight of human subject research and IRB approval; coordination with stakeholders, 
donor, and local and JHSPH team members; grant reporting. 
 
Responding to Burma’s Pro-Democracy Movement  
February 25, 2008 – February, 25, 2010.  US Department of State. PI Chris Beyrer, MD, 
MPH.  Funding level: US 207,664/ per year.   
Objective: This project aims to train ethnic groups in eastern Burma to investigate, 
document, and report on human rights violations in their communities.   
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Responsibilities: Coordination of research activities; oversight of human subjects 
research; qualitative data analysis; report and manuscript preparation; local and 
international dissemination 
ACADEMIC SERVICE 
 
2013 Doctoral Student Liaison, Johns Hopkins Bloomberg School of Public Health, 

Department of Epidemiology 
 
PRESENTATIONS: 
 
Scientific Meetings: 

1. Wirtz AL, Glass N, Pham K Rubenstein L, Vu A. Oral Presentation. 
Development of a toolkit to confidentially screen for GBV among refugees to 
improve access to services: evidence from Ethiopia. Sexual Violence Research 
Initiative. Bangkok. October 2013. 

2. Wirtz AL, Pham K, Glass N, Jaquet G, Loochkartt S, Kidane T, Rubenstein L, 
Vu A. Oral Presentation. A screening tool for GBV among internally displaced 
populations: improving access to GBV services and HIV testing and care in 
Colombia. Sexual Violence Research Initiative. Bangkok. October 2013. 

3. Wirtz AL, Dutta A, Pretorious C, Baral S, Beyrer C, Cleghorn F. Oral 
Presentation: Expansion of harm reduction interventions for people who use 
drugs and the impact on the HIV epidemics: an analysis of impact across four 
epidemically diverse nations. International Harm Reduction Conference. Vilnius, 
Lithuania. June 2013.  

4. Wirtz AL, Pretorius C, Beyrer C, Baral S, Sherman S, Decker M, Sweat K, 
Kerrigan D.  Oral Presentation: Sex workers and Clients: Modeling the impacts 
of HIV prevention interventions for female sex workers in generalized and 
concentrated epidemics: Infections averted among sex workers and adults.  XIX 
International AIDS Conference. Washington, D.C. 2012.  Video 

5. Wirtz AL, Trapence G, Jumbe V, Umar E, Ketende S, Kamba D, Berry M, 
Stromdahl S, Beyrer C, Baral SD.  Oral presentation. HIV prevalence, sexual 
risks and HIV knowledge among MSM in Malawi: understanding risks among a 
stigmatized population and opportunities for interventions. XIX International 
AIDS Conference. Washington, D.C. 2012. Video 

6. Wirtz AL, Pretorius C, Beyrer C, Baral S, Sherman S, Decker M, Sweat M, 
Kerrigan D.  Oral Presentation: Modeling the impacts of HIV prevention 
interventions for female sex workers in generalized and concentrated epidemics: 
Infections averted among sex workers and adults.  Black AIDS Institute Pre-
Conference: International Community Science and Treatment Pre-Conference 
Agenda. Washington, D.C. 2012.  
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Invited Seminars/Presentations 
 

1. HIV among men who have sex with men in Central Asia.  Launch of the 
Supplement for Drug Alcohol and Dependence. Columbia University.  February 
2014. 

2. Development of the Assessment Screen to Identify Survivors of Gender-based 
Violence.  Johns Hopkins OB/GYN Global Health Interest Group. January 2014 

 
 
ADDITIONAL INFORMATION: 
 
 
Personal Statement:  
 
My research is dedicated to the field of epidemiologic assessment of infectious disease 
among vulnerable populations, with specific interest in developing skills on the measures 
and methods to assess risks, outcomes and effective health interventions for these 
populations.  I have a sustained commitment to marginalized populations within our own 
community and abroad. I have engaged in research and capacity building in Russia, 
Kazakhstan, Thailand, Myanmar, Ethiopia, Malawi, Kenya, Somalia, Uganda, Cote 
d’Ivoire, Dominican Republic, Colombia, and Peru.  My interests include 
epidemiological and intervention research related to violence, stigma, disparities in 
healthcare access, and infectious disease; mathematical modeling of HIV transmission 
and prevention methods for key populations; capacity building among local community-
based partners; and assessment and response to the vulnerability of marginalized 
populations in relation to these health issues.  
 
Key Words: 
 
Epidemiology, HIV, infectious disease, marginalized populations, gender-based violence, 
human rights 
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