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Abstract

Sexual transmission risk occurs in the context of serodiscordant condomless anal intercourse 

(CAI) where the seropositive partner is virologically detectable (VL+) and/or seronegative partner 

is not on PrEP. We analyzed correlates of serodiscordant CAI among 688 VL+ young men who 

have sex with men (YMSM). In multivariable analyses, serodiscordant CAI was associated with a 

receiving a HIV diagnosis in the past 6 months, greater depressive symptoms, and cocaine use 

during the past 90 days. Although HIV+ YMSM currently experience disparities across the 

continuum of care, those new to care may need support adopting risk reduction strategies with 

their sexual partners.
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INTRODUCTION

Young men who have sex with men (YMSM) continue to be overrepresented in the HIV 

epidemic in the U.S., constituting over 1 in 4 of all new infections; in particular, YMSM of 

color remain disproportionately impacted [1]. Compared to adult populations, young persons 

living with HIV experience significant disparities at each stage of the HIV care continuum. 

For instance, young people living with HIV are more likely than adults to have undiagnosed 

HIV infection and to face greater challenges with linkage and retention in care [2]. 
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Furthermore, YMSM living with HIV (HIV+ YMSM), especially African American and 

Latino HIV+ YMSM, are less likely to achieve viral suppression due to drop-offs across 

every step of the care continuum [3].

Models estimating HIV prevalence, risk behavior, and viral suppression show that current 

disparities in prevalence and viral suppression will continue to drive the epidemic in MSM 

populations, with the highest transmission rate attributable to serodiscordant condomless 

anal intercourse (serodiscordant CAI) among persons who are aware of their status with 

unsuppressed viral load [4]. Successful antiretroviral treatment (ART) that suppresses the 

viral load of a person living with HIV is recognized as one strategy to reduce risk of HIV 

transmission, and has been shown to significantly reduce the risk of HIV transmission in 

clinical trials [5] and in studies of serodiscordant couples [6]. HIV+ YMSM who 

demonstrate optimal outcomes at points later in the continuum (being on ART, over 90% 

adherent to ART, as well as being virally suppressed) are less likely to engage in condomless 

anal intercourse [7]. At present, however, the degree to which virologically detectable 

YMSM (VL+YMSM) exhibit sexual risk at earlier continuum points is largely 

undocumented.

Under a treatment as prevention paradigm, sexual transmission risk occurs in the context of 

serodiscordant unprotected anal intercourse (i.e., condomless anal sex where the seropositive 

partner is virologically detectable (VL+) and/or seronegative partner is not on PrEP). To 

date, little analysis of serodiscordant risk behavior correlates among VL+ YMSM has been 

conducted. Substance misuse and mental health symptoms may increase the likelihood of 

engaging in unprotected anal intercourse as well as experiencing challenges with ART 

adherence. Previous research has found stimulant use (e.g., cocaine, amphetamines) to be 

associated with serodiscordant CAI among HIV+ adult MSM [8], and alcohol use to be 

associated with serodiscordant CAI among HIV+ YMSM [9].

Findings by Wilson, et al. [10] reported high rates of serodiscordant CAI associated with 

problematic substance use and depression among a national clinic-based sample of VL+ 

YMSM, although particular substances significantly associated with serodiscordant CAI 

were not identified. In order to target interventions to the specific needs of VL+ YMSM, 

more research is needed on transmission risk across stages of the HIV care continuum and 

the psychosocial contexts in which sexual risk occurs among patient populations. We 

conducted a post-hoc analysis of 688 VL+ YMSM [10] to identify specific substance use 

patterns and clinical continuum markers associated with serodiscordant CAI among VL+ 

YMSM. We focused on serodiscordant CAI as an outcome, as PrEP was not widely 

available at the time of data collection. We hypothesized that serodiscordant CAI would be 

associated with (1) alcohol use, marijuana use, and other drug use, and (2) an HIV diagnosis 

in the past 6 months, less retention in care, and not being on ART.

METHODS

Study Procedures

From December 2009 to June 2012, 2,225 youth and young adults living with HIV/AIDS 

receiving primary care at clinics within the Adolescent Medicine Trials Network for HIV/
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AIDS Interventions (ATN) were recruited to participate in a cross-sectional survey. The 20 

clinics were geographically representative of the HIV epidemic in the U.S. and Puerto Rico 

(see Acknowledgements for cities represented). To be eligible, youth had to be: 1) between 

12 and 26 years of age (inclusive); 2) living with HIV/AIDS; 3) aware they were HIV-

infected; 4) engaged in care in one of the ATN’s clinical sites or affiliates; and 5) able to 

understand English or Spanish. The study was approved by the Institutional Review Boards 

at each participating site as well as those from the members of the protocol team.

Research staff at the sites approached all youth meeting eligibility criteria during one of their 

scheduled clinic visits. After a thorough explanation of the study, staff obtained signed 

informed consent or assent from youth agreeing to participate. Participants completed audio-

computer assisted self-interviews (ACASI) which took approximately 45 to 90 minutes. The 

ACASI included demographic information and several psychosocial domains, including 

substance use, mental health, sexual behavior and other behavioral health data. Participants 

were given a small incentive determined by the sites’ IRB as compensation for their time.

Medical charts of participants were abstracted by research staff at each site to extract ART 

regimen data and viral load (Plasma HIV-1 RNA) assay results obtained within the prior six 

months of study consent. Using the corresponding assay cutoff for the lower limit of HIV 

RNA detection (<200 copies/mL), we created a dichotomous variable to differentiate virally 

suppressed and unsuppressed participants. The current study focuses on a subsample of 688 

participants ages 16–24 who identified their birth sex as male, reported sexual behavior with 

another male in the past 90 days, and were virologically detectable at time of study consent.

Measures

Sexual Behavior—Serodiscordant CAI during the past 90 days was assessed across (1) 

any insertive CAI with male HIV-negative partner(s) or partner(s) of unknown status, and (2) 

any receptive CAI with male HIV-negative partner(s) or partner(s) of unknown status. We 

transformed the two types of serodiscordant CAI into a combined “any serodiscordant CAI” 

variable.

Mental Health—Mental health symptoms were assessed with the Brief Symptom 

Inventory (BSI) which yields nine primary symptom scales, and a global severity index 

(GSI). For the purposes of descriptive and multivariate analyses, mean scores were 

calculated for the anxiety (α =.86; 6 items) and depression (α =.87; 6 items) subscales.

Substance Use—The Alcohol, Smoking, and Substance Involvement Screening Test 

(ASSIST) was used to measure substance use behaviors. Frequency of alcohol, marijuana 

and other drug use (e.g., cocaine, heroin, hallucinogens, methamphetamine/amphetamines,) 

was assessed during the past 90 days.

HIV Continuum Indicators—Participants who reported confirmatory HIV diagnosis 

within the past 6 months were classified as “recently diagnosed.” We assessed retention in 

care by self-reported number of missed visits with an HIV care provider over the past 12 

months, dichotomized as <1 vs. >1 missed appointments. Participants who self-reported 
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being on ART and had a current regimen identified during medical chart review were 

classified as “currently on ART.”

Data Analysis

Serodiscordant CAI was modeled as the outcome in our regression analyses. We conducted 

bivariate logistic regression analysis of possible correlates of serodiscordant CAI, including 

demographic, mental health, substance use, and HIV continuum variables. Given the 

potential for site-level clustering, we examined the variance at Level 2 in a null hierarchical 

generalized linear model for our outcome yet found the Level 2 variance to be non-

significant (p=.28). Mental health, substance use, and HIV continuum variables that 

approached statistical significance with the CAI variables in the bivariate analyses (p < .10) 

were entered into multivariate stepwise logistic regression equations to determine significant 

correlates of serodiscordant CAI while controlling for demographic factors. The BSI-anxiety 

score (p<.10 in the bivariate analysis) was not entered into the multivariate model due to its 

multicollinearity with the BSI-depression score.

RESULTS

Sample Characteristics

Demographic, biomedical, and psychosocial/behavioral variable frequencies for participants 

appear in Table 1. Slightly more than half of participants reported missing ≥2 appointments 

during the past 12 months, one-third were currently on ART, and 39.8% were diagnosed 

within the past 6 months. Slightly more than one-third reported serodiscordant CAI.

Bivariate analyses indicated serodiscordant CAI was associated with having received an HIV 

diagnosis in the past 6 months (OR=1.44, 95% CI: 1.04–1.98), greater depressive symptoms 

(OR=1.04, 95% CI: 1.01–1.07), and past 90 day use of alcohol (OR=2.11, 95% CI: 1.22=

−3.65), cocaine (OR=2.15, 95% CI: 1.38–3.36), or methamphetamine (OR=1.80, 95% CI: 

1.23–2.62). Black VL+ YMSM were less likely to engage in serodiscordant UAI (OR=.58, 

95% CI: .37–.90). In multivariable analyses, serodiscordant CAI was associated with having 

received an HIV diagnosis in the past 6 months (OR=1.56, 95% CI: 1.11–2.19), greater 

depressive symptoms (OR= 1.03, 95% CI: 1.01–1.06) and cocaine use (OR=1.68. 95% CI: 

1.02–2.81). We found no association between serodiscordant CAI and other HIV continuum 

of care stages or with other demographic or behavioral in the multivariable analysis.

DISCUSSION

This post-hoc analysis of a national sample of VL+ YMSM identified recent HIV diagnosis, 

cocaine use, and depressive symptomology as significant correlates of serodiscordant CAI. 

We found no significant associations between serodiscordant CAI and missed appointments 

or being on ART. Our findings point to the period immediately post-diagnosis as a period of 

heightened transmission risk among groups of VL+ YMSM compared to points later in the 

continuum of care. Youth newly diagnosed with HIV experience multiple stressors and are 

in need of developmentally appropriate health services to reduce risk and promote health 

[11]. While previous studies have shown reductions in mental health symptomology and 

sexual risk behavior over time among persons in HIV care [12], the period immediately 
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post-diagnosis may involve challenges to adjustment among subsets of YMSM. These 

findings collectively highlight the importance of providing targeted interventions and 

support services at the initial stage of the care continuum.

Although alcohol, methamphetamine, and cocaine use were all associated with 

serodiscordant CAI in the birvariate analyses, participants reporting cocaine use during the 

past 90 days were more likely to report serodiscordant CAI than other VL+ YMSM in care 

in the multivariate analysis. While much of the research on stimulant use and CAI among 

HIV-positive MSM has focused on methamphetamine use, cocaine use among HIV-positive 

adult MSM has been found previously to be associated with CAI in conjunction with higher 

sexual compulsivity [13] and other stimulant use [14]. Among HIV-negative YMSM, 

cocaine use has also been associated with CAI in the context of other stimulant use [15–16]. 

Screening and interventions that contextualize stimulant use and sexual behavior among VL

+YMSM are urgently needed.

Our study has several limitations deserving mention. We used a convenience sample of VL+ 

YMSM currently in care; therefore, rates of serodiscordant CAI among the VL+ YMSM 

population may be underestimated. We did not utilize a probability sample, which limits 

generalizability; however, our sample roughly mirrors the current HIV epidemic in the U.S. 

among YMSM proportionally in terms of racial/ethnic groups represented. Our cross-

sectional design of this study does not allow for any establishment of causality. All data in 

the study were self-reported and as such potentially subject to social desirability or recall 

bias, but the use of ACASI may mitigate the perceived need to report socially desirable 

answers to potentially sensitive or stigmatizing questions.

Despite these limitations, these findings add to the emergent literature of sexual risk 

behavior among VL+ YMSM engaged in care, and they point to the importance of 

behavioral interventions that address adjustment to diagnosis. Although HIV+ YMSM 

currently experience disparities across the continuum of care, those new to care may be 

particularly in need of support for risk reduction strategies. Interventions are needed for 

recently diagnosed YMSM to support risk reduction strategies with sexual partners, and to 

address stimulant use and depressive symptomology to reduce the likelihood of transmission 

behaviors among VL+MSM.
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