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Outline for today 

1. Overview of the epi and studies 
 

2. Validation studies of 3 important factors + lessons 
learned 

1. Substance use 
2. Partnership attributes and risk behaviors 
3. Awareness of HIV status 
 

3. Model-based exploration of misclassification 
 

4. Wrap-up 



Involve[men]t Study 

• Atlanta: 2010 - 2014 
▫ 803 MSM enrolled 
▫ 30% HIV-positive (BMSM: 44%, WMSM: 13%) 

Sullivan et al, PLOS One 2014 



Meta-analysis: differences between B and W MSM  

Partner pool/network 

Millett et al, Lancet 2012 



Empirical findings suggest causal diagram for MSM racial HIV disparities 
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Fund period Mech. Design 
BOPR: Barriers to 
Online Prevention 
Research 

2009 CFAR 
micro 

Online  cross-sectional: recruitment 
and retention methods feasibility  

2009 – 2012 RC1 
NIMHD 

Online cohort: retention methods and 
at-home HIV incidence; sex-behaviors 

2009 – 2014 R01 
NIMH HIV/STI incidence cohort (Atlanta) 

2010 – 2013 R01 
NICHD 

HIV/STI, cross-sectional networks 
design (Atlanta) 

2011 – 2015  R01 
NIAID 

Combination prevention package pilot 
trial (South Africa) 

MARDHAM: Modeling 
Analyses for Racial Disparities in 
HIV in American MSM 

2013 – 2015 R21 
NICHD 

Agent-based network modeling 
(Atlanta) 

2014 – 2019  R01 
NIDA HIV/STI incidence cohort (Atlanta) 

2014 – 2019  CDC 
CoAG 

Numerous modeling studies to address 
HIV/STI transmission & prevention 

2015 – 2019 R01 
NIAID HIV care engagement cohort (Atlanta) 

Research program on MSM HIV disparities 



Study Design 
• Prospective HIV/STI incidence cohort study: 

2010-2014 
▫ Sexually active black and white MSM in Atlanta 
▫ Ages 18 - 39 
 

• Recruitment 
▫ MSM community venues, Facebook  
 

• Procedures 
▫ Testing: HIV, Chlamydia, Gonorrhea, Syphilis 
▫ Behavioral questionnaire 
 

• Enrollment 
▫ 803 men enrolled 
▫ 30% HIV-positive (BMSM: 44%, WMSM: 13%) 

 
▫ 562 HIV-negative MSM observed for 24 

months 
▫ 79% retained in study at 24-months 

Baseline 

Month 3 

Month 6 

Month 12 

Month 18 

Month 24 

HIV/STI testing, 
Questionnaire 

HIV/STI testing, 
Questionnaire 

HIV/STI testing, 
Questionnaire 

HIV/STI testing, 
Questionnaire 

HIV/STI testing, 
Questionnaire 

HIV/STI testing, 
Questionnaire 





Millett et al, Lancet 2012 



Challenging the narrative… 
• BMSM report lower or equivalent levels of risk behaviors, 

compared to WMSM 
 

• In parallel, clear evidence of stigma and historical biases 
impacting BMSM… 
 

• Yet misclassification often ruled out 
 

• Studies of Involvement and MAN Project data showed 
racially differential validity of self-reported:  

1. Drug use 
2. Risk behaviors 
3. Awareness of HIV infection 
4. Main/casual partner typology 
 

• Need more validity studies and understanding of the ‘why’ 
 



Meta-analysis of racial differences in substance use 

• Consistently mixed 
evidence for BMSM 
use > WMSM 
 

• All studies self-
report 
 

• End of story? 

BMSM vs. WMSM OR 

Millett et al, AIDS 2007 



Validity of self-reported drug use 

• Validation studies of urine, hair, saliva in other populations 
shown racial differences in validity. 
▫ Differences in reactions to interviewers, measurement tools? 
▫ Historically justifiable mistrust 
 Medical research community 
 Fear of judgement and/or legal consequences 

 
• What about MSM? 
▫ At Baseline visit, men gave urine specimens for dip-stick screening: 
 Marijuana (<30 day detection period) 
 Cocaine (<4 day) 
 Opiates (<4 day) 
 Ecstasy (<3 day) 
 Methamphetamine (<5 day) 

 
▫ In CASI, asked about self-reported drug use (past 12m) 



Ideally we would compute…  

• Sensitivity = TP / (TP + FN) 
• Specificity =  TN / (FP + TN) 

 
• That’s ok! 
▫ Sensitivity is most of interest  
▫ False positive self-reports less a concern 
▫ Sens. hard to study, given short detection windows, rare drugs 
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Urine screen 
Drug + Drug - 

Self-report Drug + True Pos False Pos TP + FP 

Drug - False Neg True Neg FN + TN 

TP + FN FP + TN 



Unadjusted results 

• Direction of association flips for marijuana, cocaine 
• Owing to lower sensitivity among BMSM 
• WMSM results suggests information about frequency 

14 



Validity of self-reported drug use 

• Adjustments for age, education, income, sex identity, arrest history 
▫ Model of “sensitivity” is p(self-report), among UDS+ participants 
▫ Causal pathways uncertain and thus also presented unadjusted 

 
• Results indicate lack of mediation by these factors. Some other explanation 

downstream of ‘race’…  



Validity of drug use: now what? 
• Need to replicate results in other settings 
▫ Preferably with more sensitive assays (detection window) 

 
• Old findings might need to revisited  

 
• Future projects can incorporate biomarkers  
▫ Urine cup assays are cheap ($5-10/test), self-contained, 

w/ numerous tests 
▫ MSM willing to provide, particularly if obtain and explain 

NIH Certificate of Confidentiality 
▫ Longitudinal studies? 

 
 
 
 



A new study: Ele[men]t 
• Profound disparities in HIV incidence exist for young 

black/African American MSM compared to other 
subgroups of MSM.  
 

• Substance use is prevalent and associated with HIV 
infection for young black/African American MSM, but 
the mechanisms by which substances impart added 
HIV risk are unclear.  
 

• A cohort study of HIV-negative black MSM ages 18-
29 to further understanding of the relationships 
between substances and HIV/STI incidence and risk 
behaviors, and suggest possible interventions. 



Study Design 
• Five year prospective cohort study 
▫ Sexually active young black MSM (YBMSM) in Atlanta 
▫ Ages 18 - 29 
 

• Recruitment 
▫ MSM community venues 
▫ Peer Referral 
▫ Facebook 

 
• Procedures at all visits 
▫ Testing: HIV, Chlamydia, Gonorrhea, Syphilis, Hep C 
▫ Non-prescription drug testing (7 drug urine panel) 
▫ Heavy alcohol use (CDT blood conc.) 
▫ Surveys 
▫ Nested interviews to understand risk, resiliency, and seroconversion 
▫ PrEP 
 

• Enrollment 
▫ 300 HIV-negative YMSM  2-year follow-up 
▫ 176 HIV-positive YMSM 



What about risk behaviors? 

• No biomarkers for sexual behaviors (ie: partner 
number, UAI) 
 

• But we can conduct agreement studies 
 

• MAN Project 
▫ Chain-link referral sampling of BMSM, WMSM in Atlanta 
▫ Men refer partners within survey, allowing linkage 



 
ID #67 

 Partner 1 (not enrolled) 

 Partner 2 (enrolled as ID #702) 

Partner 2 
is 24 y.o. 

I am 26 y.o.! 
I will tell you nothing 

about ID #67! 

Partner 1 
is 22 y.o. 

? 

Partner 1 was a 
casual partner ID #67 was my 

main partner 

Partner 2 was 
my main partner 

• Survey collects names 
• Name-based matching = go backwards 
• Could have also just asked… 



Good news first: demographics 

• Excellent validity of partner-perceived demographics 
• Good news  
▫ for assessing risk due to mixing patterns 
▫ for modelers 



Bad news: Relationship attributes, behaviors 

• P0 = proportion agreeing on response (whatever it is) 
• Km = Chance-corrected agreement with ‘kappa-like’ 

statistic 
 

• Only moderate agreement throughout  
• BMSM participants: lower UAI agreement? 
• Limited sample size.  
▫ VERY difficult to collect data. Sex partner referrals = HARD 



Risk behaviors: Now what? 
• Biomarkers for UAI 
▫ Two primary technologies for research with UVI  
 PSA qualitative and quantitative: CDC/UNC/OSU 
 Y-chromosome (Yc) amplification: JHU 

 

▫ ~7 studies reporting use 
 Misclassification in African females, US STD clinics, GA teens  
 Differential by race, SES, HIV risk 

 

▫ Adapting assays for male-male sex 
 New challenges with 2 males, and with rectum site 
 Preliminary PSA study failed to detect PSA 
 Need Yc or other assay for male-male sex…. 

 
• More clever agreement studies 



Awareness of HIV Status 

• Proportion of HIV infections that are  
diagnosed important indicator 
▫ For monitoring the HIV epidemic and state of care 
▫ As a component of HIV transmission risk 
 

• CDC monitors two ways, often finding conflicting results: 
▫ National HIV Surveillance System (NHSS) – model-based undiagnosed 
▫ National HIV Behavioral Surveillance System (NHBS) – “awareness” 
 Narrative of racial difference in status-awareness at odds with high 

testing frequencies for BMSM  
 

• Many possible reasons to under-report  
 • Mistrust of healthcare 

providers 
• HIV criminalization laws 
• HIV stigma 

• Improper questions 
• Perception of eligibility 

criteria/incentives 



Awareness of HIV Status 
• For “unaware” participants, examined: 

▫ Response to counselor during post-HIV-test counseling 
▫ Low VL (< 1000 copies/mL) 
▫ ARV testing on stored specimen 
▫ Aggregate match with GA eHARS 

• Substantial number of black MSM had detectable ARVs and > ½ had a 
previous surveillance case report 
 

• Adjusting for either laboratory testing or surveillance case match made 
racial disparity in lack of awareness of HIV status no longer significant 



Awareness of HIV status 
• 15 in-depth interview with unaware participants 
▫ 12 endorsed survey responses 
▫ 3 disagreed with survey responses. 1 had known status, 

was retested, but did not receive results 
 

• Lessons learned 
▫ Improve comfort, assurances of confidentiality 
▫ Improve questions 
▫ Embrace limitations of this measure?  



Now what? Improving the diagnosis questions 

Involvement / NHBS MSM-1 question 

• Doesn’t allow for a 
previous diagnosis,  
 

• May also be confused 
with CD4/VL monitoring 
tests 



Now what? Improving the diagnosis questions 

• Element 

Still possible to 
have residual gap 
where diagnosis 
was never 
communicated … 



Now what? Improving the diagnosis questions 

• NHBS MSM-4 





MARDHAM Project   (PI: Goodreau, UW) 

• Modeling Approaches to Racial Disparities in HIV 
among Atlanta MSM 
 

• Agent-based model of MSM in Atlanta 
 

• Comprehensive examination of possible sources of 
disparity: 
▫ Network structure 
▫ Behaviors within relationships 
▫ HIV care continuum 
▫ CCR5d32 

 
• Platform for >5 large downstream studies 

 



MARDHAM: Model scenarios 
• All factors parameterized as race-specific 

 
• Five mutually-exclusive factors groups 

 
• Scenarios from factor groups to isolate sources of disparity   

 



MARDHAM Results: HIV Prevalence Estimates 

Maximum 
disparity 

Misclassification All behaviors 

Care continuum 
and CCR5∆32 

Care continuum 
and stigma 

BIG SHIFT! 



MARDHAM conclusions 

• Model-based probing of misclassification yields 
observed BMSM epidemic 
 
 

• Future models will directly build in the variation in risk 
parameters from above papers, rather than as a 
single scenario 



Lessons learned wrap-up 
• Need more understanding of why MSM under-report behaviors and 

the factors that particularly place BMSM at discomfort 
 

• We need to adapt how we study MSM at highest risk: 
▫ Comfortable and open study environment 
 Formative work 
 Environment of research clinic 
 Certificate of Confidentiality 
 Language of forms, study counselors, surveys 

 
▫ Smart tools and methods to meet men where they are  
 Survey language 
 Clever survey structure 
 Measures to ease longitudinal burden 
 Alternative modalities – brief SMS, app, diaries, etc. 

 Biomarkers 
 Indirect methods 

 
▫ Adjust for biases in analyses 
 Agent-based models 
 Regression models with sensitivity analyses/simulations 



THANK YOU! 
 
 

Eli Rosenberg  esrose2@emory.edu 

Work supported by: 
• NIMH R01MH085600 
• NICHD R01HD067111 
• NIMHD RC1MD004370 
• NICHD R21HD075662 
• CDC 5U38PS004646 
• CDC 12IPA1209434  
• NIH P30AI050409 – the Emory Center for AIDS Research 



 



 



 



Ele[ment] Scientific Aims 
1. To describe the longitudinal patterns 

in individual predictors of biomarker-
supported substance use 
 

2. To describe the overlap of sexual 
and substance-using networks 
 

3. To assess the associations between 
individual, dyadic, and event-level 
substance and sexual risk behaviors 
and incident HIV/STI  
 

4. To qualitatively explore the context 
of YBAAMSM risk by collecting data 
after prospectively observed 
“sentinel risk events”  
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