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Abstract

Objective—To examine whether latent class indicators of negative affect and substance use 

emerged as distinct psychosocial risk profiles among HIV-infected men, and if these latent classes 

were associated with high-risk sexual behaviors that may transmit HIV.

Methods—Data were from HIV-infected men who reported having anal intercourse in the past 

six months and received routine clinical care at four U.S. sites in the Centers for AIDS Research 

Network of Integrated Clinical Systems (CNICS) cohort (n=1,210). Latent class membership was 

estimated using binary indicators for: anxiety, depression, alcohol and/or drug use during sex, and 

polydrug use. Generalized estimating equations modeled whether latent class membership was 

associated with HIV sexual transmission risk in the past six months.

Results—Three latent classes of psychosocial indicators emerged: (1) internalizing (15.3%) 

(high probability of anxiety and major depression); (2) externalizing (17.8%) (high probability of 

alcohol and/or drug use during sex and polydrug use); (3) low psychosocial distress (67.0%) (low 

probability of all psychosocial factors examined). Internalizing and externalizing latent class 

membership were associated with HIV sexual transmission risk, compared to low psychosocial 
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class membership; externalizing class membership was also associated with higher sexual 

transmission risk compared to internalizing class membership.

Conclusions—Distinct patterns of psychosocial health characterize this sexually active HIV-

infected male patient population and are strongly associated with HIV sexual transmission risk. 

Public health intervention efforts targeting HIV sexual risk transmission may benefit from 

considering symptom clusters that share internalizing or externalizing properties.
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HIV remains a pressing public health issue in the United States today. In 2010, the Centers 

for Disease Control and Prevention reported that there are over one million Americans 

currently living with HIV, with an estimated 56,300 incident infections occurring each year. 

Over the past five years, 75% or more of the people infected with HIV annually were men, 

and a majority of these infections occurred in men who have sex with men (MSM) (Prejean 

et al., 2011). HIV infection is associated with a number of co-occurring psychosocial 

factors, including substance use and negative affect (defined as a general dimension of 

subjective distress and negative or aversive mood states, including depression and anxiety as 

well as symptoms of depressive and anxious distress; Brown, Chorpita, & Barlow, 1998). 

These psychosocial factors can have adverse health consequences for people living with 

HIV, including suboptimal medication adherence and unprotected sex (DeLorenze, Satre, 

Quesenberry, Tsai, & Weisner, 2010; DeLorenze, Weisner, Tsai, Satre, & Quesenberry, 

2011; Newville & Haller, 2010; Wagner et al., 2011).

Although at least half of new HIV sexual transmissions occur from people who are unaware 

of their HIV serostatus, research conducted over the past two decades indicates that some 

HIV-infected individuals may continue to engage in risky sex after learning they are 

infected, which places uninfected sexual partners at risk of HIV (CDC, 2012; Crepaz et al., 

2009; Kalichman, Kelly, & Rompa, 1997; Kalichman, 2000; Kozal et al., 2004; Mansergh et 

al., 2010; Mayer & Mimiaga, 2011; Schiltz & Sandfort, 2000; Weinhardt et al., 2004). In a 

study of over 4,000 HIV-infected patients in clinical settings across 15 different cities in the 

U.S., 20% of heterosexual men and 40% of MSM reported engaging in unprotected anal or 

vaginal intercourse within the past six months (Morin et al., 2007). These data warrant 

further understanding of the factors that promote HIV sexual risk taking among HIV-

infected men in order to inform future secondary prevention interventions with this 

population. Research is also needed that explicitly addresses the biological transmissibility 

of HIV infection and takes into account detectable viral load alongside efficiency of sexual 

transmission risk behaviors (Dosekun & Fox, 2010; Jin et al., 2010).

At-risk alcohol and illicit drug use is common among HIV-infected men and is associated 

with unprotected sex (Bing et al., 2001; Morin et al., 2007; Shuper, Joharchi, Irving, & 

Rehm, 2009; Weinhardt & Carey, 2000). A nationally representative sample of 2,864 HIV-

infected adults found nearly 20% of participants reported heavy alcohol use, and nearly 40% 

of participants reported using non-prescription drugs, such as cocaine, amphetamines, and 

heroin, over the past year (Bing et al., 2001). Substance use can lead to impaired decision-
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making and behavioral disinhibition, which can increase the risk of engaging in unprotected 

vaginal or anal sex (Berg, Michelson, & Safren, 2007; McGowan et al., 2004; Morin et al., 

2007; Schiltz & Sandfort, 2000; Weinhardt et al., 2004). Substance use in the context of 

sexual behavior increases the risk of HIV transmission (Beckett, Burnam, Collins, Kanouse, 

& Beckman, 2003; Calsyn et al., 2010; Cheng et al., 2009). For example, a meta-analysis of 

38 studies over the past decade showed that HIV-infected individuals who reported alcohol 

use in sexual contexts were almost twice as likely to engage in unprotected sex as HIV-

infected individuals who did not drink alcohol (Shuper et al., 2009).

Studies with HIV-infected patients typically treat depression and anxiety diagnoses as 

separate or discrete constructs or conditions (Crepaz & Marks, 2001). However, in the 

general psychiatric literature, an “internalizing-externalizing liability model” has been used 

to understand and explain psychiatric co-morbidities, focusing on identifying unifying latent 

dimensions of liabilities to experience multiple internalizing (mood and anxiety) or 

externalizing (antisocial and substance use) disorders and symptoms (Brown et al., 1998; 

Eaton et al., 2011; Eaton, South, & Krueger, 2010; Krueger, 1999; Slade & Watson, 2006). 

The internalizing dimension (negative affect) consists of two factors: distress (major 

depression, dysthymia, generalized anxiety) and fear (panic disorder, social phobia, specific 

phobia) factors (Eaton et al., 2013a; Eaton et al., 2013b). Given that both depressive and 

anxious symptoms have been shown to load onto a single dimension of negative affect 

(Eaton et al., 2013b), examining general internalizing negative affect alongside externalizing 

substance use indicators may have implications for understanding sexual risk, including 

targets for future secondary HIV prevention and mental health intervention efforts.

Prior research on the association between negative affective states and HIV sexual risk 

behavior is complex (Crepaz & Marks, 2001; Kalichman & Weinhardt, 2001). A meta-

analysis by Crepaz and Marks (2001) did not find general support for the consistent 

association between negative affect and condomless sex; however, the research synthesis 

covered diverse populations and was not restricted to HIV-infected men, which may have 

contributed to heterogeneity of effects. Indeed, Kalichman & Weinhardt’s (2001) comment 

on the meta-analysis pointed out the glaring methodological shortcomings of the affect-

sexual risk behavior studies reviewed and concluded: “the jury on the association between 

negative affect and sexual risk remains out” (page 301). Methodological innovations and 

new approaches are needed in studies of affect-sexual risk behaviors.

Methodologically, a weakness of HIV research is that studies typically treat depression, 

anxiety, and substance use as separate independent variables, for example using regression 

modeling with depression and anxiety as separate statistical predictors of sexual risk 

behaviors. Such an analytic approach fails to account for the dependency and overlap of 

these psychosocial health issues. Other statistical procedures, such as latent class techniques 

(Masyn, Henderson, & Greenbaum, 2010; McCutcheon, 1987), are capable of modeling the 

dependency among psychosocial conditions and offer an important methodological step 

forward for empirically considering the inter-relationships between mental health factors 

and their joint influence on sexual risk behaviors among HIV-infected men. This approach is 

also consistent with National Institute of Mental Health (NIMH) statements about Research 

Domain Criteria (RDoC) regarding the use of dimensions to describe mental health 
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problems, rather than static classifications (Insel et al., 2010; Cuthbert & Insel, 2010; 

Cuthbert & Insel, 2013; Cuthbert & Kozak, 2013).

We sought to evaluate, in a large cohort study of HIV-infected men in routine clinical care, 

whether negative affect and substance use indicators were distinct latent classes of 

psychosocial risks, or whether unifying latent dimensions of liabilities emerged. We further 

examined if these latent classes differentially were associated with sexual behaviors defined 

by distinct levels of biological risk of HIV transmission.

Methods

Study setting

This observational study examined 1,210 HIV-infected men who reported anal intercourse 

in the past six months, and were receiving primary care as part of the Centers for AIDS 

Research Network of Integrated Clinical Systems (CNICS) cohort. CNICS is a longitudinal 

observational study of HIV-infected patients enrolled in care at 8 clinical sites from January 

1995 to the present (Kitahata et al., 2008). Patients were approached at their routine primary 

care visit to participate in CNICS. No reimbursement was offered.

Study Subjects

All HIV-infected men eighteen years of age or older who completed a clinical assessment of 

patient reported outcomes (PROs) as part of a routine clinical care visit between January 

2007 and April 2010, and who reported engaging in anal intercourse in the past six months 

were included in this analysis. The clinical assessment was integrated into clinical care 

between 2005 and 2008 at four participating CNICS sites: Fenway Health in Boston 

(Fenway), the University of Alabama at Birmingham (UAB) 1917 HIV/AIDS Clinic, the 

University of Washington (UW) Harborview Medical Center HIV Clinic in Seattle, and the 

University of California San Diego HIV Clinic (UCSD). Patients completed the assessment 

every 4–6 months on average. For those patients who completed the assessment multiple 

times, only their first clinical assessment was included in this analysis. Patients who were 

medically unstable, appeared intoxicated, had a cognitive impairment, or did not speak 

English or Spanish did not complete the assessment at that visit. The study was approved by 

Institutional Review Boards at each participating site.

Data Sources

The CNICS data repository captures longitudinal data on the CNICS cohort (Kitahata et al., 

2008). It integrates comprehensive clinical data from outpatient and inpatient encounters 

including standardized HIV-related information collected at enrollment (initial clinic visit), 

demographic, clinical, medication, laboratory, and sociodemographic data obtained from 

each site’s electronic medical record and other institutional data sources. Medication data 

are entered into the electronic medical records by clinicians or prescription fill/refill data are 

uploaded directly from Pharmacy Systems and verified through medical record review.

The CNICS data repository also integrates PRO clinical assessment data. Patients used 

touch-screen tablets or touch-screen desktop computers to complete the PRO assessment 
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including measures of alcohol or drug use during sex in the past six months, substance use in 

the last 3 months, sexual risk behaviors in the prior six months, including unprotected anal 

intercourse (Metraux, Metzger, & Culhane, 2004; Rosenberg et al., 2001), depressive 

symptoms (Patient Health Questionnaire [PHQ-9] from the PRIME-MD) (Kroenke, Spitzer, 

& Williams, 2001; Spitzer, Kroenke, & Williams, 1999), symptoms of anxiety (Spitzer et 

al., 1999), current use of HIV medications. Viral load is captured from laboratory data in 

patient electronic medical records. Assessments are described further below.

Analytic Approach

Psychosocial indicators—Using established cut-points, four binary psychosocial 

indicators were constructed: (1) anxiety (PHQ-5, a five item validated anxiety module of the 

Patent Health Questionnaire; PHQ-5 ≥ 3 indicates anxiety symptoms vs PHQ-5 < 3; 

Cronbach’s alpha in our sample =0.59) (Kroenke et al., 2010; Lowe et al., 2010); (2) 

depression (PHQ-9, a nine item validated depression module of the Patient Health 

Questionnaire; PHQ-9 ≥ ten indicates depressive symptoms or PHQ-9 < ten; Cronbach’s 

alpha in our sample=0.91) (Kroenke et al., 2001); (3) alcohol and/or drug use during 

intercourse, last six months; (4) polysubstance use during the past three months (self-

reported use of two or more substances: marijuana, crack, amphetamines, opiates or 

injection drug use).

Sexual behavior, last six months—Participants were queried about their sexual 

behaviors in the last six months, including whether they had engaged in unprotected anal 

intercourse during this timeframe, how often they used condoms (using a likert scale ranging 

from always to never) and the number of sexual partners. We focused on anal intercourse 

because it is the most common means of HIV transmission in most of the developed world 

and has a high per-contact HIV transmission probability (Grulich & Zablotska, 2010; 

Dosekun & Fox, 2010). Three distinct binary outcome variables were operationalized with 

increasingly stringent definitions: (1) any unprotected anal intercourse (UAI) in last six 

months (vs. no UAI); (2) any UAI in last six months and having ≥ two anal intercourse 

partners during this timeframe (vs. no UAI and/or <two anal intercourse partners); (3) any 

UAI in last six months, having ≥ two anal intercourse partners during this timeframe, and 

having a detectable viral load (vs. no UAI and/or <two anal intercourse partners and/or 

undetectable viral load). We operationalized sexual transmission risk in three distinct ways 

for anal intercourse; these were not mutually exclusive and were not meant to be as we 

sought to determine whether psychosocial risk factors statistically predicted varying degrees 

of risk. This novel operationalization of sexual risk was implemented in order to contribute 

methodologically to the existing body of research on the topic of psychological health and 

HIV transmission by examining potentially distinct risk factors for varying degrees of sexual 

transmission risk.

Covariates—Geographical location (San Diego CA, Seattle WA, Birmingham AL, Boston 

MA) was included as a design covariate in all statistical analyses to adjust for clustering. 

Other demographic factors controlled for included age (continuous) and race/ethnicity 

(White, Hispanic/Latino, Black/African American, and Other Race/Ethnicity). Current HIV 

medication use and viral load (detectable vs. undetectable) were also included.
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General Statistical Procedures

SAS® version 9.1.3 statistical software was used for analyses, where statistical significance 

was determined at the alpha <0.05 level (SAS Institute, Inc., 2003). There was minimal 

missing data (<2%) across all variables. As a result, for continuous covariate and 

psychosocial measures, mean imputation was used, and for categorical or binary variables, 

modal imputation was used to assign missing data to the most common category. Missing 

data (<2%) on sexual risk outcomes was not imputed, and therefore only those who 

responded to the sexual behaviors questions are included. Descriptive statistics were 

obtained for the outcomes and each variable included in analyses.

A latent class analysis (LCA) was implemented in SAS using a special add-on procedure 

(PROC LCA) developed by the Methodology Center at the Pennsylvania State University 

(PROC LCA & LTA, 2013). The goal of LCA analysis is to use a set of two or more 

observed variables to estimate a single “latent” variable that “explains” the associations 

between the observed variables and therefore represents the “true” source of the originally 

observed covariation between the variables (McCutcheon, 1987). The latent variable is 

defined by discrete, mutually exclusive classes of individuals based on their responses to the 

set of observed binary, ordered-category and Likert-scale, or nominal data variables (Collins 

& Lanza, 2010; Lanza, Collins, Lemmon, & Schafer, 2007). An important use of latent class 

analysis is to determine typologies or response profiles according to the set of observed 

variables. Accordingly, in this analysis, we estimate the response patterns or profiles of 

participants on the four psychosocial binary (e.g., yes/no) indicators simultaneously, given 

these are not independent. We utilized binary variables to capitalize on the clinical relevance 

of findings. For example, in the literature, established and validated internalizing distress 

cut-off scores are often used to assess clinically significant depression and anxiety in clinical 

settings (Kroenke, Spitzer, & Williams, 2001; Kroenke et al., 2010; Lowe et al., 2010). Two 

sets of parameters were estimated in LCA analyses: class membership probabilities (i.e., the 

proportion of the sample “assigned” to each class) and item-response probabilities 

conditional on class membership (i.e., the probability of answering yes vs. no for each 

observed variable given assignment to a class). We used goodness of fit statistics (i.e., G2 

and AIC) to determine the number of classes that fit in the best solution. We then used the 

maximum-probability assignment rule to assign individuals to the latent class in which they 

had the highest posterior probability of membership. Finally, we named the classes based on 

how data empirically grouped in the LCA.

Due to the multi-site study design, all statistical procedures adjusted for clustering by 

geographic location. First, because the latent psychosocial measure had three classes, an 

unordered multinomial regression model was fit using PROC SURVEYLOGISTIC (glogit 

link function) with study site as a cluster variable to examine whether age, race/ethnicity, 

HIV medication use, and viral load were associated with latent class membership (Allison, 

2005). Next, to model sexual risk behavior as a function of latent class membership, a series 

of multivariable generalized estimating equation (GEE) models were specified using PROC 

GENMOD (logit link function and independent variance-covariance structure), with study 

site as a design covariate in all models (Liang & Zeger, 1986; Zeger, Liang, & Albert, 

1988). The models are as follows: Model 1: Regressed any unprotected anal intercourse (vs. 
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no UAI) on latent class membership, adjusting for age, race/ethnicity, HIV medication use, 

and viral load. Model 2: Regressed any unprotected anal intercourse and ≥ two anal 

intercourse partners (vs. no UAI and/or <two anal intercourse partners) on latent class 

membership, adjusting for age, race/ethnicity, HIV medication use, and viral load. Model 3: 

Regressed unprotected anal intercourse, ≥ two anal intercourse partners, and detectable viral 

load (vs. no UAI and/or <two anal intercourse partners, and/or undetectable viral load) on 

age, race/ethnicity, and HIV medication use. Sensitivity analyses were conducted, adjusted 

all models for year of clinical visit (4 year data collection period, between 2007 and 2010). 

There were no meaningful differences in the results; therefore, final models did not adjust 

for year of data capture.

Results

Descriptive characteristics of HIV-infected men included in the data analytic sample at the 

time of their clinical assessment (N=1,210) are presented in Table 1. The mean age was 42; 

60% were White/Caucasian, 19% Black/African American, 15% Latino/Hispanic, 6% other 

race/ethnicity. Overall, 30% reported anxiety, 19% reported depression, 49% used alcohol 

and/or drugs before sex in the last six months, and 16% reported polydrug use in the last 

three months. Sixty one percent reported unprotected anal intercourse and 28% reported 

unprotected anal intercourse in the setting of a detectable viral load (data not shown).

Latent class analysis: three-class solution

We examined whether a set of psychosocial indicators resulted in distinct latent classes. 

Based on fit statistics (data not shown), a three-class solution was determined. Latent class 

analysis results are in Table 2. Three mutually exclusive latent classes emerged: (1) 

internalizing (15.3%) (high probability of anxiety and major depression); (2) externalizing 

(17.8%) (high probability of alcohol and/or drug use during sex and polysubstance use); (3) 

low psychosocial distress (67.0%) (low probability of all psychosocial factors examined). 

Figure 1 visually depicts the estimated item response probabilities by latent class 

membership. Note the dominant role that anxiety plays in the internalizing class and the high 

item-response probability of alcohol and/or substance use during sex in the externalizing 

class. Overall, covariates that significantly predicted latent class membership (internalizing 

and externalizing class vs. low psychosocial risk) were younger age and identifying as 

Latino (Table 3). However, in separate comparisons, identifying as Latino did not 

differentiate those in the low psychosocial risk class from the internalizing and externalizing 

classes.

Association between psychosocial latent class membership and sexual transmission risk 
behaviors

The majority of patients (60.5%) who engaged in anal intercourse in the last six months 

reported UAI. Multivariable GEE model findings examining whether latent class 

membership differentially predicted HIV risk-related sexual behaviors are in Table 4 for 

UAI (Models 1–3). Compared to membership in the low psychosocial distress latent class, 

internalizing and externalizing latent class membership were each associated with an 

increased odds of each measure of anal intercourse transmission risk. When externalizing 

Mimiaga et al. Page 7

Health Psychol. Author manuscript; available in PMC 2016 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



was compared to internalizing latent class membership, membership in the externalizing 

dimension of psychosocial health was associated with an increased odds of each measure of 

anal intercourse transmission risk.

Discussion

Findings from this study support the hypothesis that internalizing negative affect (anxiety 

and depression) and externalizing (substance use) dimensions are unique risk factors for 

sexual risk behaviors for sexually active HIV-infected men in care. It was found that 

membership in either the internalizing or externalizing latent classes, relative to low 

psychosocial distress class membership, was associated with sexual transmission risk 

behaviors. Specifically, internalizing class membership (i.e., high probability of depression 

and anxiety) was associated with 74% higher odds and externalizing class membership (i.e., 

high probability of substance use during sex and poly substance use) was associated with 

202% higher odds of having any UAI, ≥two partners and detectable viral load, a potentially 

high-transmission risk. Consistent with an internalizing-externalizing liability model of 

psychopathology (Eaton et al., 2013b; Eaton et al., 2011; Eaton et al., 2010; Krueger, 1999; 

Slade & Watson, 2006), findings suggest unique psychosocial profiles are associated with 

specific sexual risk behaviors, especially for HIV transmission via anal intercourse. Future 

studies would benefit from implementing latent growth modeling approaches, such as latent 

class growth analysis or latent trajectory analyses, to examine longitudinal patterns of class 

membership prospectively over time, including temporal associations with sexual risk 

behaviors (Brown & Barlow, 2005).

Review articles suggest that substance use may synergistically interact with negative affect 

to increase the risk of unprotected intercourse (Kalichman, 2000; Mayer & Mimiaga, 2011; 

Sikkema et al., 2010; Stall et al., 2003). Given high prevalence of both substance use and 

negative affect among HIV-infected persons seen across studies (Bing et al., 2001), the 

current analysis provides a better understanding of the interrelationship among these 

variables and how they relate to sexual risk-taking and extends prior research 

methodologically. For example, in a daily diary study with 125 HIV-infected men and 

women, Barta, Tennen, and Kiene (2010) found that negative affect moderates the 

association between sexual risk and alcohol consumption prior to sex. However, this finding 

has limitations given the small sample size and the fact that negative affect was not assessed 

with widely validated clinical assessment instruments. Findings have been mixed to date, 

varying by the study design (e.g., cross-sectional, cohort, longitudinal), sampling frame (i.e., 

community-based convenience samples, clinic/patient populations), and assessment tools/

instruments used to measure psychological health and wellbeing (e.g., screening 

instruments, diagnostic clinical interviews). The current study is the first we know of to look 

at these relationships among HIV-infected men engaged in HIV care with validated scales 

assessing psychological impairment, and using a latent class approach.

Given this study’s finding that externalizing class membership was associated with the 

highest probability of HIV transmission risk, results support regular screening for non-

parenteral and parenteral drug use in primary care settings treating HIV-infected patients. 

Specifically, our results support US Public Health Service guidelines (HIVMA working 
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group) that describe the need for comprehensive HIV-related care that incorporates 

screening for substance use and mental health, as well as referrals to tertiary services. 

Integrating mental health treatment and substance use interventions into routine HIV 

primary care and prevention efforts in order to reduce both negative affect and substance 

use, will likely effect reductions in HIV transmission risk behavior among this group.

Study limitations should be noted. First, there is always uncertainty associated with 

assigning latent class membership, unless the probability of latent class membership is one 

for an individual (see Lanza et al., 2007 for discussion). Thus, it is important to recognize 

that latent class findings are probabilistic and not deterministic. Second, these CNICS data 

were cross-sectional which did not allow for temporal ordering. Moreover, our measures 

were of sexual risk in the past six months, anxiety and depression in the last two weeks, 

substance use during sex in the last six months, and polysubstance use in the last three 

months. As a result, results should be interpreted as associations only. However, our data 

analytic strategy and use of latent class analysis did not utilize a causal framework – rather, 

we utilized an empirically-driven person-oriented approach (Collins & Lanza, 2010) to look 

at subtypes of individuals that exhibit similar patterns of psychosocial characteristics. 

Additionally, this was a secondary data analysis and we were limited in terms of the data 

collected. As a result, we could not include measure of frequency of intercourse, insertive 

vs. receptive anal intercourse, gender of partners, HIV serostatus of partners, and other 

potentially important sexual network-related factors. We used number of sexual partners as a 

means to estimate risk beyond condom use. Finally, findings are limited to sexually active 

HIV-infected men reporting anal intercourse in the last six months given the inclusion 

criteria for this analysis.

This study has implications for public health research, intervention, and practice. First, this 

application of latent class techniques to psychosocial comorbidities is consistent with 

NIMH’s approach to use dimensions to describe mental health problems, rather than static 

classifications (Insel et al., 2010; Cuthbert & Insel, 2010; Cuthbert & Insel, 2013; Cuthbert 

& Kozak, 2013). Future research using this approach is warranted in HIV research. Second, 

the co-occurrence of HIV transmission risk behaviors and presenting psychological 

symptoms, alongside substance use behaviors, could attenuate the public health benefits of 

“test, treat, and linkage to care” strategies (El-Sadr, Affrunti, Gamble, & Zerbe, 2010; 

Vermund et al., 2010), which are predicated on the assumption that if more HIV-infected 

people are tested and enrolled in care, treatment will decrease individual infectiousness and 

population-level transmission (known as “community viral load”) (Das et al., 2010; Granich, 

Gilks, Dye, De Cock, & Williams, 2009; Montaner et al., 2006). Findings suggest the need 

for increased emphasis on pre- and post-test counseling to accompany HIV testing, 

including referrals, assessment, and treatment for internalizing and externalizing problems. 

The current findings underscore the need to continue to develop and implement prevention 

programs that address the combination of substance use, mental health, and unprotected 

intercourse in order to decrease the transmission of HIV by patients enrolled in primary care 

to their sexual partners, as well as improve virologic outcomes for HIV-infected patients.
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Figure 1. 
Latent class analysis: Item response probabilities by latent class membership (n=1,210).
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Table 1

Characteristics of Sexually Active (via anal sex) HIV-Infected Male Patients (n=1,210).

Sociodemographic Characteristics

Age in Years [Mean (Standard Deviation)] 41.9 (9.4)

n (%)

Race/Ethnicity

 White/Caucasian 730 (60.3)

 Black/African American 235 (19.4)

 Hispanic/Latino 175 (14.5)

 OtherRace/Ethnicity 70 (5.8)

Geographic Location

 San Diego, CA 318 (26.3)

 Seattle, WA 304 (25.1)

 Birmingham, AL 375 (31.0)

 Boston, MA 213 (17.6)

Psychosocial Risk

Anxiety, Past 2 Weeks 367 (30.3)

Major Depression, Past 2 Weeks 231 (19.1)

Polydrug Use, Last 3 Monthsa 196 (16.2)

Marijuana 435 (36.0)

Crack 115 (9.5)

Amphetamines 190 (15.7)

Opiates 27 (2.2)

Injection Drug Use (IDU) 54 (4.5)

Alcohol and/or Drug use Before Having Sex, Last 6 Months 591 (48.8)

Sexual Risk Measures

Anal Intercourse, Last 6 Months

 Any Unprotected Anal Intercourse (UAI) 725 (60.5)

 ≥ 2Anal Intercourse Partners 609 (50.3)

HIV Medication Use and Viral Load

Currently Taking HIV Medications 923 (76.3)

Detectable Viral Load 545 (45.0)

HIV Transmission Sexual Risk Outcomesb

Any UAI 725 (60.5)

UAI + ≥ 2 Anal Intercourse Partners 436 (36.4)

UAI + ≥ 2 Anal Intercourse Partners + Detectable Viral Load 190 (15.9)

a
Polydrug use in the past 3 months was operationalized as self-reported use of two or more substances (marijuana, crack-cocaine, amphetamines, 

opiates, or injection drug use).

b
HIV transmission sexual risk outcomes are distinct measures of sexual transmission risk, and do not represent mutually exclusive categories.
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Table 2

Latent Class Analysis: 3-Class Solution (n=1,210)

Class 1 Internalizing 
Dimension

Class 2 Externalizing 
Dimension

Class 3 Low 
Psychosocial

Class membership probabilities: Gamma estimates 
(standard errors)

 Latent Class Prevalence 0.1528 (0.0520) 0.1776 (0.0827) 0.6695 (0.0642)

Item Response Probabilities: Rho estimates (standard 
errors)

Alcohol and/or Drug Use During Sex 0.4429 (0.1035) 1.0000 (0.0000) 0.3631 (0.0199)

Anxiety 1.000 (0.0000) 0.4930 (0.0889) 0.0940 (0.0739)

Major Depression 0.5573 (0.1442) 0.2855 (0.0823) 0.0822 (0.0146)

Polydrug Use 0.1255 (0.0708) 0.7258 (0.1568) 0.0207 (0.0048)

Notes. Classes were named as follows: (1) Class 1: Internalizing (high probability of having anxiety and major depression); (2) Class 2: 
Externalizing (high probability of alcohol and/or drug use during sex and polydrug use); (3) Class 3: Low psychosocial (low probability of the four 
psychosocial health indicators). Item response probabilities ≥ 0.50 are bolded for ease of interpretation.
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