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Abstract 
The HIV epidemic in the United States continues to be a significant public health 

problem, with approximately 50,000 new infections occurring each year. National public 

health priorities have shifted in recent years towards targeted HIV prevention efforts 

among people living with HIV/AIDS (PLWHA) that include: increasing engagement in 

and retention in care, improving HIV treatment adherence, and increasing screening for 

and treatment of substance use and psychological difficulties. This study evaluated the 

efficacy of Positive Choices (PC), a brief, care-based, theory-driven, 3-session counseling 

intervention for newly HIV-diagnosed men who have sex with men (MSM), in the 

context of current national HIV prevention priorities. The study involved secondary 

analysis of data from a preliminary efficacy trial of the PC intervention (n=102). 

Descriptive statistics examined baseline substance use, psychological characteristics and 

strategies, and care engagement and HIV-related biological outcomes. Generalized 

Estimating Equations (GEE) examined longitudinal changes in these variables by study 

condition. Results indicated that PC improved adherence to HIV treatment, but 

increased use of illicit drugs, specifically amyl nitrates and other stimulant drugs; 

additionally, moderation analyses indicated differences in patterns of change over time 

in viral load by baseline depression status. Implications of the findings and suggestions 

for future research are discussed.  
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1. Background and Significance 

1.1 The HIV Epidemic in the United States 

The number of people currently living with HIV/AIDS (PLWHA) in the U.S. has 

reached over 1.1 million, with approximately 50,000 new infections occurring every year 

(CDC, 2015). Specific populations bear a disproportionate burden of HIV, with men who 

have sex with men (MSM) accounting for more than 60% of annual incident infections in 

the U.S. (Hall et al., 2008) and increasing incident rates particularly among ethnic 

minority and younger MSM (CDC, 2015). A high proportion of new infections are 

attributed to individuals who are unaware of their HIV infection status (CDC, 2015). 

However, researchers have also hypothesized that the incidence of HIV has remained 

stable and unacceptably high because of “fall off” along the HIV continuum of care (see 

Figure 11), wherein only 39% of PLWHA receive HIV medical care, 36% are prescribed 

Antiretroviral Therapy (ART), and 30% achieved viral suppression (Frieden, Foti, & 

Mermin, 2015).  

The losses at each stage of the continuum have significant individual and public 

health implications: (1) failure to link or retain PLWHA in care precludes treatment for 

HIV as well as any comorbid infections and mental health or substance use difficulties 

that can significantly increase morbidity (Mugavero, 2008); (2) failure to prescribe ART 

to PLWHA is negatively associated with viral suppression (Hanna et al., 2013); and (3) 

failure to achieve viral suppression among PLWHA is associated with significant 
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increases in risk of HIV transmission to others (Delva et al., 2012). Consolidated by 

transformative research demonstrating that heterosexual transmission of HIV is reduced 

by 96% when PLWHA adhere to ART (Cohen et al., 2011), national HIV prevention 

priorities have shifted towards the “Treatment as Prevention” (TasP) approach: early 

linkage to care, retention in care, early ART prescription, and adherence to ART have 

become a primary focus of both policy- and practice-related HIV prevention efforts 

(CDC, 2014c; Policy, 2015). These efforts have been focused especially on populations 

characterized by high prevalence and incidence of HIV, especially young, ethnic 

minority MSM (CDC, 2015). 
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Figure 1: "Fall Off" on the HIV Care Continuum.1 

1.2 National HIV Prevention Roadmap 

Drawing on epidemiological research regarding the demographic and behavioral 

etiology of HIV transmission, as well as evidence demonstrating recent advances in HIV 

treatment and prevention, the federal government recently issued target goals for the 

U.S., outlined in the National HIV/AIDS Strategy for the United States: Updated to 2020 

(hereafter, the Strategy). The Strategy builds on previous work by both private 

(Thompson et al., 2012) and public (CDC, 2014c) institutions to synthesize available 

evidence and provide guidelines and recommendations for HIV prevention at the 

individual, interpersonal, environmental, and structural levels. The Strategy sets forth 

important objectives related to HIV prevention and treatment, including: (1) Reducing 

1 Data drawn from Frieden et al., 2015; data reflect most recent estimates of PLWHA in the U.S., from 2012 
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new HIV infections; (2) Increasing access to care and improving health outcomes for 

PLWHA; and (3) Reducing HIV-related disparities and health inequities. Augmenting 

each of these objective are specific evidence-based approaches by which local, state, 

tribal, and national organizations and agencies can achieve the Strategy’s ultimate 

purpose: to reduce the number of new HIV infections and improve the morbidity and 

mortality of PLWHA in the U.S. Table 1 lists relevant objectives, as well as the 

suggested approaches related to each objective; objectives and approaches that are not 

relevant to the proposed study are excluded from Table 1.  

Table 1. National HIV/AIDS Strategy: Updated to 2020. Objectives and Approaches. 
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In addition to the previously reviewed importance for HIV prevention of 

targeting populations among whom HIV prevalence and incidence is disproportionately 

high, and of care engagement (i.e., linkage to care, retention in care, adherence to 

prescribed HIV medication), the approaches indicate several other key strategies of 

relevance to the current study. Addressing objectives related to reducing new HIV 

infections and improving access to care and health outcomes, the Strategy highlights the 

importance of screening for and treating mental health and substance use difficulties 

among PLWHA. An extensive body of evidence suggests that PLWHA are both 

disproportionately affected by mental health (Burnam et al., 2001; Ciesla & Roberts, 

2001; Pequegnat et al., 2000) and substance use (Ibanez, Purcell, Stall, Parsons, & Gomez, 

2005; Pence, Miller, Whetten, Eron, & Gaynes, 2006) difficulties. Mental health and 

substance use difficulties among MSM living with HIV/AIDS have both individual and 

public health implications, including adverse effects on motivation to seek and attend 

medical care appointments and adhere to HIV medication (Mugavero, 2008; Pence et al., 

2008; Turner et al., 2001), HIV-related illness (Cook et al., 2004; Ironson et al., 2005; 

Whetten et al., 2006), and health-related quality of life (Korthuis et al., 2008; Sherbourne 

et al., 2000).  

Of particular importance for the prevention of HIV transmission, both mental 

health difficulties and substance use – particularly stimulant drug use including cocaine, 

methamphetamine and poppers – are associated with increased sexual risk behavior 
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among PLWHA (G. Colfax et al., 2004; Drumright et al., 2006; Friedman et al., 2009; 

Ibanez et al., 2005; Morin et al., 2005). Moreover, the Strategy stresses the importance of 

reducing stigma related to HIV. In addition to the ethical argument for decreasing HIV-

related stigma, public stigma regarding HIV has been shown to precipitate feelings of 

shame in PLWHA (Bennett, Traub, Mace, Juarascio, & O'Hayer, 2015). Experiencing a 

high level of HIV-related shame is associated with HIV-related morbidity, which 

researchers have hypothesized is mediated by both behaviors (e.g., decreased 

medication adherence) and biological changes (e.g., chronically increased cortisol levels) 

(Bennett et al., 2015; Persons, Kershaw, Sikkema, & Hansen, 2010). Taken together, the 

strength of this evidence has compelled researchers to argue that mental health and 

substance use treatment are critical aspects of the HIV prevention toolkit (Sikkema et al., 

2010; Walkup et al., 2008). Given that many mental health and substance use difficulties 

are characterized by avoidant cognitive and behavioral patterns, the development and 

promotion of the use of proactive, adaptive coping strategies to manage HIV diagnosis 

and illness may be an important of HIV prevention interventions (Blashill, Perry, & 

Safren, 2011; Weaver et al., 2005). 

1.3 Rationale for Positive Choices Intervention 

The current study utilized data from a study of Positive Choices (PC), a brief, 

theory-driven, care-based, 3-session counseling intervention for newly HIV-diagnosed 

MSM. The PC intervention has previously been shown to decrease risky sexual behavior 
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with serodiscordant partners among newly- HIV diagnosed MSM (Sikkema et al., 2014); 

that is, PC decreased the frequency of unprotected anal intercourse with HIV-negative 

partners.  PC was developed to address several key factors in HIV prevention, 

including: (1) MSM are a critical target population; (2) the immediate period following 

HIV diagnosis is a critical time for risk reduction; (3) substance use is an important 

aspect of risk reduction; (4) sustainability is enhanced by keeping prevention efforts 

brief and integrating them into the medical care setting; and (5) interventions must be 

theory-based and include information and skills training.  

1.3.1 PC Targets MSM 

Data from the CDC indicate that MSM are the demographic group most severely 

affected by HIV. Between 2009 and 2013, MSM represented over 80% of all new HIV 

diagnoses in the U.S., and MSM accounted for almost half of all PLWHA in the U.S. 

(CDC, 2014b).  

1.3.2 PC Targets the Immediate Post HIV-Diagnosis Period  

Research indicates that, while many individuals change risk behavior after HIV 

diagnosis, many others engage in higher levels of risk behavior in the first few months 

following diagnosis compared to later months, suggesting that this period may be a 

critical timeframe for risk reduction interventions (Gorbach, Drumright, Daar, & Little, 

2006). Research also indicates that over 50% of newly diagnosed MSM report continued 

risk behavior within 3 – 12 months of diagnosis (G. N. Colfax et al., 2002; Gorbach et al., 

 

7 



 

2006; L. Weinhardt, 2005). Additionally, this research also demonstrates that although 

some MSM reduce their risk behavior following diagnosis, most do not eliminate their 

risk behavior entirely (by, for example, only engaging in sexual behavior with other 

PLWHA or only engaging in protected intercourse).  

Additionally, PC was designed to capitalize on the “teachable moment” of HIV 

diagnosis (McBride, Emmons, & Lipkus, 2003). PC was timed to be delivered soon after 

HIV diagnosis because doing so enables positive and effective use of the three 

characteristics of a “teachable moment” like HIV diagnosis, including: 1) increased 

perception of personal risk and outcome expectations; 2) strong affective or emotional 

responses, and 3) redefined self-concept or social role. Overall, PC targets a time when 

MSM are adjusting to a new HIV diagnosis, making use of heightened emotionality, 

increased motivation for change to increase risk reduction. 

1.3.3 PC Specifically Targets Substance Use 

Research suggests that MSM living with HIV engage in higher than average 

levels of substance use and are more likely to use drugs during sexual encounters 

(Wolitski, Parsons, Gomez, Team, & Team, 2004). Use of stimulant drugs, including 

cocaine and methamphetamine (meth), has strong associations with risk behavior 

among MSM, including increased likelihood of unprotected intercourse when sexual 

activity is preceded by methamphetamine use (G. Colfax et al., 2005; Drumright et al., 

2006).  
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1.3.4 PC is Brief and Care-Based 

Research suggests that brief interventions place minimum burden on 

participants and care providers without compromising on efficacy (Belcher et al., 1998; 

DiFranceisco, Pinkerton, Dyatlov, & Swain, 2005; Kalichman, Cherry, & Cain, 2005; 

Kamb et al., 1998). PC was designed to be integrated into the medical care setting, 

thereby normalizing risk reduction efforts and further connecting participants to their 

care teams in order to increase the likelihood of sustained engagement in HIV medical 

care. 

1.3.5 PC Is Theory-Based 

HIV prevention research indicates that interventions must be guided by strong 

conceptual frameworks and include information, skills training, and motivational 

components (Crepaz et al., 2006; Johnson, Carey, Chaudoir, & Reid, 2006). PC utilizes 

the Information-Motivation-Behavioral Skills (IMB) model as a framework for 

intervention content (Fisher & Fisher, 1992). According to the IMB model, behavior 

change that improves health only occurs in the context of prior receipt of information 

about health risks and health behaviors. Motivation to change, however, directly affects 

whether one acts on health information.  Finally, the model holds that behavioral skills 

related to health actions are a common pathway to health behavior change (See Figure 2, 

adapted from Fisher & Fisher, 1992, for conceptual framework). 
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Figure 2: Information-Motivation-Behavioral Skills Model. 

PC uses the IMB model to provide a strong framework for its design and goals. 

PC is designed to increase motivation and build behavioral skills to initiate or maintain 

reductions in behavioral risk following a new HIV diagnosis. The goals of PC are to: (1) 

develop a comprehensive risk reduction plan related to a new HIV diagnosis; (2) 

integrate risk reduction into the medical HIV treatment plan; and (3) enhance behavioral 

skills for disclosure decision-making, healthy sexual relationships, and reducing sexual 

risk related to substance use.  

1.4 Study Goals 

The current study aimed to use the Strategy as a guide to examine the effects of 

the PC HIV prevention intervention on outcomes related to national HIV prevention 

objectives. Data from this study of PC offers a prime opportunity to examine PC’s utility 

related to national HIV prevention goals because: (1) PC was delivered in the HIV 
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medical care setting, during the critical early period following a new HIV diagnosis, 

which enables the evaluation of early engagement and retention in care outcomes; (2) PC 

participants reflect populations that bear a disproportionate burden of HIV infection (i.e. 

MSM, young men, individuals in a high HIV-burden geographic area, Hispanic/Latino 

and African American men), allowing evaluation of PC’s efficacy in addressing relevant 

outcomes as well as reducing disparities in HIV infection; (3) PC participants were 

assessed on multiple psychosocial characteristics and behaviors of relevance to the 

Strategy, including treatment utilization, medication adherence, mental health and 

substance use difficulties, and biological outcomes; and (4) If found to be effective in 

addressing multiple Strategy goals, PC would represent the type of comprehensive, 

combination, high-impact prevention currently advocated by the Centers for Disease 

Control as a way to most efficiently reduce HIV transmission (CDC, 2014a).  

Study 1 evaluated the effect of the PC intervention on substance use outcomes. 

Study 2 explored the effects of the PC intervention on key aspects of care engagement 

and HIV-related biological outcomes; additionally, Study 2 examined whether key 

mental health characteristics and behaviors interact with the PC intervention to affect 

outcomes of interest. Combined, the results of Studies 1 and 2 can promote 

understanding of important substance use, mental health, and care engagement patterns 

among disproportionately HIV-affected MSM, and inform future intervention 

development and policy to further the goals of the Strategy. 
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2. Specific Aims 

The specific aims of the current study were to address questions relevant to 

national prevention policy regarding disproportionately HIV-affected populations by: 

2.1 Study 1. Effect of PC on Substance Use Outcomes 

Study 1A. Describing the substance use behaviors (i.e., alcohol and illicit drug 

use and abuse) of a sample of MSM in the immediate period (3 months) following a new 

HIV diagnosis. 

Hypotheses: Participants in the sample will report high levels of, and problematic 

substance use in the immediate period following HIV diagnosis. 

Study 1B. Comparing the substance use behaviors (i.e., alcohol and illicit drug 

use and abuse) of participants who received the PC intervention to those who received 

the comprehensive standard of care (C-SOC) at an HIV medical care clinic. Substance 

use behaviors were compared both at 3 months following baseline (immediately after 

intervention delivery) as well as over time (at 6-, and 9-month follow-up). 

Hypotheses: Compared to participants who received the C-SOC, participants who 

received the PC intervention will be less likely to report hazardous alcohol use, any 

illicit drug use, and any stimulant drug use. Differences in substance use behaviors 

between PC and C-SOC participants will be observed both immediately following the 

PC intervention as well as over time, though the magnitude of the differences is 

expected to decrease over time due to sample size constraints (see Methods, below). 
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2.2 Study 2. Examining the Interaction Between PC and Mental 
Health on Engagement in Care 

Study 2A. Describing the psychological characteristics and strategies (i.e., 

symptoms of and clinically significant anxiety, symptoms of and clinically significant 

depression, coping style, HIV-related shame) of a sample of MSM in the immediate 

period (3 months) following a new HIV diagnosis.  

Hypotheses: Participants in the sample will report high levels of problematic 

anxiety and depression symptoms in the immediate period following HIV diagnosis. 

Participants will also report high levels of HIV-related shame. 

Study 2B. Describing the care engagement patterns (i.e., treatment utilization, 

use of and adherence to ART, CD4 count, viral load) of a sample of MSM in the 

immediate period (3 months) following a new HIV diagnosis.  

Hypotheses: Participants in the sample will report low levels of treatment 

utilization in the immediate period following HIV diagnosis. Participants will report 

variable ART use, CD4 count, and viral load.  

Study 2C. Comparing the psychological characteristics and strategies (i.e., 

symptoms of and clinically significant anxiety, symptoms of and clinically significant 

depression, coping strategies, HIV-related shame) of participants who received the PC 

intervention to those who received the C-SOC at an HIV medical care clinic. 

Psychological characteristics and strategies were compared both at 3 months following 
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baseline (immediately after intervention delivery) as well as over time (6-, and 9-month 

follow-up).  

Hypotheses: Compared to participants who received the C-SOC, participants who 

received the PC intervention will report more positive psychological characteristics and 

strategies, including fewer symptoms of and clinically significant anxiety and 

depression, less HIV-related shame, more use of active and less use of avoidant coping 

strategies. Differences in psychological characteristics and strategies between PC and C-

SOC participants will be observed both immediately following the PC intervention as 

well as over time, though the magnitude of the differences is expected to decrease over 

time due to sample size constraints (see Methods, below). 

Study 2D. Comparing the care engagement (treatment utilization, ART use and 

adherence, biological outcomes) outcomes of participants who received the PC 

intervention to those who received the C-SOC at an HIV medical care clinic. Care 

engagement outcomes were compared both at 3 months following baseline 

(immediately after intervention delivery) as well as over time (6-, and 9-month follow-

up).  

Hypotheses: Compared to participants who received the C-SOC, participants who 

received the PC intervention will report greater engagement in care, including 

attendance at more care visits, use of and adherence to ART, and more positive 

biological outcomes (i.e., higher CD4 counts and lower viral load). Differences in care 
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engagement between PC and C-SOC participants will be observed both immediately 

following the PC intervention as well as over time, though the magnitude of the 

differences is expected to decrease over time due to sample size constraints (see 

Methods, below). 

Study 2E. Exploring possible moderation or mediation by psychological 

characteristics and strategies on any observed associations between the PC intervention 

and care engagement outcomes. Depending on results from Studies 2C and 2D, possible 

moderation and mediation effects were examined both at 3 months following baseline 

(immediately after intervention delivery) and over time (at 6-, and 9-month follow-up). 

Hypotheses: Compared to participants who received the C-SOC, participants who 

received the PC intervention and reported more positive psychological characteristics 

and strategies (i.e., fewer anxiety and depression symptoms, more adaptive coping 

strategies, and less HIV-related shame) will report greater care engagement. Moderation 

and mediation effects by psychological characteristics and strategies on the association 

between the PC intervention and care engagement variables will be observed both 

immediately following the PC intervention as well as over time, though the magnitude 

of the differences is expected to decrease over time due to sample size constraints (see 

Methods, below). 
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3. Methods 

3.1 Sample 

Participants were 102 MSM who were recruited from a Federally Qualified 

Health Center in New York City between June 2009 and May 2011; the clinic serves a 

primarily gay, lesbian, bisexual, and transgender population. Interested participants 

were screened for eligibility for the study immediately following their confirmatory HIV 

diagnosis at the study clinic. All participants provided written informed consent prior to 

being screened for study eligibility. Participants were eligible for the study if they: (1) 

were diagnosed with HIV within the previous three months; (2) reported at least one 

instance of unprotected anal intercourse with a male partner in the three months prior to 

HIV diagnosis; (3) were identified as male sex at birth (even if they currently identify as 

female); (4) spoke fluent English; (5) were utilizing medical care services at the study 

clinic.  

3.2 Procedures 

The development, design and content of the PC study have been described in 

detail previously (Drabkin et al., 2013; Sikkema et al., 2014; Sikkema et al., 2011); they are 

outlined below, including the flow of participants through the intervention study (see 

Figure 3).
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3.2.1 Assessments 

Participants who met eligibility criteria were scheduled to complete a Baseline 

assessment approximately three months after HIV diagnosis. Following completion of 

the Baseline assessment, participants were randomized to the intervention arm (PC) or 

the control arm (C-SOC). Participants in the PC arm of the study also received the C-

SOC as part of their routine care at the study site (See Study Arms, below). Participants 

were scheduled to complete follow-up assessments at 3-, 6-, and 9-months after Baseline. 

At all assessments, participants completed surveys using a computer assisted self-

interview (ACASI); additionally, trained study staff administered a detailed time-line 

follow-back (TLFB) instrument (L. S. Weinhardt et al., 1998) through which participants 

provided detailed sexual and substance use behavior. Assessments lasted approximately 

60 minutes, and participants were compensated $35 upon assessment completion. 

Additionally, clinical and healthcare variables were extracted from participants’ medical 

records. Figure 3 outlines the flow of participants through the study. 
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Figure 3: Flow of participants through the study. 

 

3.2.2 Study Arms 

3.2.2.1 Positive Choices Condition 

The PC intervention consisted of three 60-minute sessions that were developed in 

collaboration with study clinic staff. The primary goal of PC was to reduce HIV 

transmission behavior by improving risk reduction decision-making and disclosure 

skills, supporting and helping participants through their transition into HIV care, and 

promoting positive attitudes toward risk reduction. Trained HIV counselors who were 

employed by the study clinic delivered all intervention sessions. The first two 
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intervention sessions were delivered one and two weeks following the Baseline 

assessment; the third session was delivered one month later.  

During Session 1, HIV counselors worked with participants to create a sexual 

risk reduction plan, with strategies for countering barriers to risk-reduction, 

including substance use. The risk reduction plan is also integrated into the medical 

HIV treatment plan. Session 1 focuses on relevant health information, in-depth 

analysis on sexual behavior, substance abuse-related risks, and specific motivation 

and skill-building exercises. Session 2 focuses on participants’ decision making and 

skills regarding HIV status disclosure, particularly in relation to the risk-reduction 

plan generated in Session 1, as well as coping with the consequences of disclosure.  

Session 3 reviews the implementation of the risk-reduction plan over the previous 

month and specifically address barriers to implementation.  

Most participants (76%) completed all three intervention sessions, while 8% 

attended one or two sessions, and 16% attended no intervention sessions (Sikkema et al., 

2014). Regardless of number of intervention sessions attended, all participants will be 

included in the current study analyses, following an intent-to-treat analysis approach.  

3.2.2.2 Comprehensive Standard of Care Condition 

Participants in the C-SOC study arm were able to access the standard HIV-

related support services provided by the study clinic as a routine package of care offered 

to all newly HIV-diagnosed patients. This package of care included HIV primary care, 

nursing, case management, adherence support, mental health and substance use 

referrals, and support groups. Of note, as new patients of study clinic, participants in the 

PC study arm were also able to access all C-SOC services. 
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3.2.3 Measures 

Participants provided information about demographics (age, gender identity, 

race/ethnicity, income, employment status, sexual orientation, and educational 

attainment) during screening to determine if they were eligible for the study. Table 2 

outlines the study constructs, and their potential associated variables and sources.  

Table 2: Variables included in studies 1 and 2. 
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3.2.3.1 Measures Included in Study 1 

Substance use variables are aggregated from information gathered using the 

highly detailed Timeline Follow-Back instrument (L. S. Weinhardt et al., 1998), which 

was administered by trained study staff at each assessment. At each assessment, study 

staff used a calendar depicting the previous months to review key events and dates in 

participants’ lives. Then, using these dates to facilitate recall, study staff asked 

participants to identify days when they used alcohol or any type of illicit drug.  

For every occasion that the participant reported alcohol or drug use on the 

calendar, staff asked a series of questions to obtain further details about the occasion, 

including: (1) the type of substance used (alcohol, specific type of illicit drug); and (2) for 

alcohol, the amount of alcohol used (e.g., number of beers, number of shots, number of 

glasses of wine). Hazardous drinking was defined as per the United States National 

Institute on Alcohol Abuse and Alcoholism (NIAAA) guidelines (NIAAA, 1995) for 

men: more than 56 drinks per month. For illicit drugs, frequencies calculated as the total 

number of days during the three months prior to each assessment on which participants reported 

using each drug. During the assessment, study staff recorded participant’s responses 

directly onto the TLFB calendar and later, into an electronic database.  

3.2.3.2 Measures Included in Study 2 

3.2.3.2.1 Mental Health Variables 
Mental health variables are drawn from participants’ self-reported anxiety and 

depression symptoms, HIV-related shame, and coping strategies measured via ACASI at 

each assessment. Participants’ level of anxiety was assessed using the Beck Anxiety 
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Inventory (BAI), a 21-item, widely used instrument for measuring anxiety in adults 

(Beck, 1987). Using a 4-Point Likert scale, participants were asked to rate items according 

to how much they had been bothered by each symptom over the week preceding each 

assessment. Scores range from 0 to 63. Participants’ total BAI score was computed as the 

sum of their responses on all BAI items; they were assigned to a category measuring 

clinically significant anxiety (levels of anxiety that warrant further clinical follow-up) 

based on whether their total BAI score was above 16 (indicating moderate or severe 

anxiety).  

Participants’ level of depression was assessed using the Center for 

Epidemiological Studies Depression Scale (CES-D), a 20-item instrument used for 

measuring depression in adults (Radloff, 1977). Participants were asked to rate items 

according to how often they had felt or behaved in particular ways over the week 

preceding each assessment (from 0=rarely, to 4=every day).  Scores range from 0-60. 

Participants’ total CES-D score was computed as the sum of their responses on all CES-D 

items; they were assigned to a category measuring clinically significant depression 

(levels of depression that warrant further clinical follow-up) based on whether their total 

CES-D score was above 16. 

Participants’ level of HIV-related shame was assessed using 13 HIV-relevant 

items from the HIV and Abuse Related Shame Inventory (Neufeld, Sikkema, Lee, 

Kochman, & Hansen, 2012). Using a 5-point Likert scale, participants were asked to rate 

items according to how much they felt or thought in specific ways (from 0=not at all to 
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4=very much) about their HIV illness. Participants were assigned a score on the Shame 

scale by computing the mean of their responses on the 13 items comprising the scale.  

Participants’ use of adaptive and maladaptive coping strategies to cope with life 

stress was assessed using the Broad Active and Broad Avoidant Coping subscales of the 

Brief COPE. The Brief COPE is a 28-item inventory containing a wide range of thoughts 

and acts that people use to deal with the internal and/or external demands of stressful 

situations (Carver, 1997). Using a 4-point Likert scale, participants rated the extent to 

which they used each item in coping with being diagnosed as HIV positive. The Broad 

Active Coping subscale comprises 16 items that assess participants’ use of adaptive 

strategies (e.g., seeking support from a friend/family member) to deal with their HIV 

diagnosis. The Broad Avoidant Coping subscale comprises 16 items that assess 

participants’ use of avoidant strategies (e.g., using substances, denial of the situation) to 

deal with their HIV diagnosis. Participants were assigned scores on the Broad Active 

and Broad Avoidant Coping subscales by computing the mean of their responses on the 

16 items comprising each subscale.  

3.2.3.2.2 Care Engagement Variables 
Care engagement variables are drawn from participants’ self-reported 

attendance at healthcare and mental health treatment visits and current use of 

antiretroviral therapy (ART) measured via ACASI at each assessment, and from viral 

load and CD4 count data extracted from participants’ electronic medical records. For 

treatment utilization, at each assessment, participants reported whether and how many 
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visits with a primary care or HIV-specific provider they had attended over the 3 months 

prior to the assessment. For ART utilization, at each assessment, participants reported 

whether they were currently taking any of a variety of antiretroviral medications. For 

ART adherence, participants who reported taking ART also reported how many doses of 

ART they had missed in any of the last 4 days as well as when they had last missed a 

dose (if greater than 4 days ago). Using these responses, a dichotomous variable was 

computed to indicate whether the participant had missed any doses, as well as the 

number of ART doses missed. The number of ART doses missed was computed by 

adding participants’ report of missed doses over the previous 4 days as well as adding 1 

if participants indicated they had missed any doses prior to the previous 4 days. 

3.3 Analytic Approach 

All analyses were conducted using SPSS version 23.0. Descriptive analyses were 

conducted to examine the baseline characteristics of the total sample and by study 

condition. The two conditions were compared based on demographic factors. T-tests 

were used to compare continuous variables; Χ2 tests and Fisher’s exact tests were used to 

compare categorical variables. A two-sample test of equal proportions was calculated to 

determine if the dropout rate differs by condition. 

3.3.1 Study 1. Effect of PC on Substance Use Outcomes 

3.3.1.1 Analytic Approach for Study 1A 

Descriptive statistics were calculated to examine the baseline substance use 

behaviors of the total sample and by study condition. T-tests were used to compare 
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continuous variables; Chi-Square tests and Fisher’s exact tests were used to compare 

categorical variables. 

3.3.1.2 Analytic Approach for Study 1B 

Following the approach of Meade at al. (Meade et al., 2010), longitudinal changes 

in substance use were examined over the 12-month period from baseline to 9-month 

follow-up (four assessment points at 3-month intervals) using generalized estimating 

equations (GEE; Liang & Zeger, 1986). GEE uses all data collected for each participant at 

each time-point, following an intent-to-treat approach. GEE has been used previously to 

examine longitudinal changes in substance use and in adherence to HIV medication 

(Huh, Flaherty, & Simoni, 2012).The benefits of using GEE include that it accounts for 

within-subject correlation, such as occurs in longitudinal analysis; it allows for missing 

data; and it allows for a range of correlation structures. While mixed models require the 

assumption that the correlation structure has been correctly specified, GEE is robust to 

incorrect correlation structure estimates for studies that include at least 50 subjects in 

each condition. Additionally, GEE allows for a variety of distributional assumptions, 

which is helpful in studies with smaller sample sizes.  To control for the correlation 

among repeated assessments on individual participants over time, all models assumed a 

first-order autoregressive correlation structure. In each model, the effects of time, 

intervention condition and time X intervention condition interaction on substance use 

were examined.  
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For dichotomous any substance use variables (level of alcohol use, any illicit 

drug use, any stimulant drug use, any marijuana use, any cocaine use, any 

methamphetamine use, any amyl nitrate use), logistic regression models utilizing a 

binomial distribution were fitted to the repeated dichotomous outcomes. For continuous 

frequency of substance use variables (number of drinks/month, number of days of: any 

illicit drug use, any stimulant drug use, any marijuana use, any cocaine use, any 

methamphetamine use, any amyl nitrate use), analyses were conducted in two ways. 

First, analyses were conducted using frequency variables that were computed utilizing 

the full available sample at each time point. For example, mean frequency of cocaine use 

at 3-month follow-up was calculated using zeros for any participant who reported no 

cocaine use at that time point. For these analyses, linear regression models utilizing a 

negative binomial distribution were fitted to the repeated continuous outcomes. The 

negative binomial distribution is appropriate for use in analyses of zero-inflated 

outcomes. In the second set of analyses, the same continuous frequency variables were 

calculated using only the days of substance use data for users who reported using the 

specified substances at each time point. For example, mean frequency of cocaine use at 3 

–month follow-up was calculated using only the data for participants who reported 

using any cocaine at 3-month follow-up; participants who did not report any cocaine use 

at 3-month follow-up did not contribute data at that time point, though they could if 

they used cocaine at a different time point. For this set of analyses, linear regression 

models utilizing a gamma distribution with a log link function were fitted to the 
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repeated continuous outcomes. The gamma distribution is appropriate for use in 

analyses of continuous outcomes that do not follow a normal distribution, and have only 

positive values that are greater than zero. All analyses included all participants 

regardless of baseline substance use because participants who were abstinent at baseline 

could have started using during the course of the study. 

3.3.2 Study 2. Examining the Interaction Between PC and Mental 
Health on Engagement in Care 

3.3.2.1 Analytic Approach for Study 2A  

Descriptive statistics were calculated to examine the baseline psychological 

characteristics and strategies (i.e., number of anxiety symptoms and clinically significant 

anxiety, number of depression symptoms and clinically significant depression, active 

and avoidant coping style, and HIV-related shame) of the total sample and by study 

condition. T-tests were used to compare continuous variables; Χ2 tests and Fisher’s exact 

tests were used to compare categorical variables. 

3.3.2.2 Analytic Approach for Study 2B  

Descriptive statistics were calculated to examine the baseline care engagement 

(i.e., treatment utilization, use of and adherence to ART, CD4 count, viral load) of the 

total sample and by study condition. T-tests were used to compare continuous variables; 

Χ2 tests and Fisher’s exact tests were used to compare categorical variables. 
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3.3.2.3 Analytic Approach for Study 2C 

Longitudinal changes in psychological characteristics and strategies were 

examined over the 12-month period using GEE. To control for the correlation among 

repeated assessments on individual participants over time, all models assumed a first-

order autoregressive correlation structure. In each model, the effects of time, 

intervention condition and time X intervention condition interaction on psychological 

characteristics and strategies were examined.  

For dichotomous outcome variables (clinically significant anxiety and 

depression), logistic regression models utilizing a binomial distribution were fitted to 

the repeated dichotomous outcomes. For continuous variables (total depression and 

anxiety symptoms, HIV-related shame, Broad Active and Broad Avoidant Coping 

scores), normal, gamma, or Poisson distributions were specified depending on the 

variable properties. Analyses included all participants regardless of baseline 

psychological characteristics and strategies because these variables could have changed 

over the course of the study. 

3.3.2.4 Analytic Approach for Study 2D 

Longitudinal changes in care engagement variables were examined over the 12-

month period using GEE. To control for the correlation among repeated assessments on 

individual participants over time, all models assumed a first-order autoregressive 

correlation structure. In each model, the effects of time, intervention condition and time 

X intervention condition interaction on care engagement were examined.  
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For continuous variables (attended at least 1 primary care visit in previous 3 

months, number of missed ART doses, total viral load, total CD4 count), linear 

regression models utilizing normal, negative binomial, gamma, or Poisson distributions 

were fitted to the repeated continuous outcomes, depending on the characteristics of the 

variables.  For dichotomous outcome variables (ART use, missed ART dose, viral load > 

100,000, and CD4 < 350), logistic regression models utilizing a binomial distribution 

were fitted to the repeated dichotomous outcomes. Analyses included all participants 

regardless of baseline care engagement because participants who were not engaged in 

care (e.g., attending treatment visits, taking ART) at baseline could have begun engaging 

in care during the course of the study. 

3.3.2.5 Analytic Approach for Study 2E 

Based on results from Studies 2C and 2D, potential moderation or mediation by 

psychological characteristics and strategies (anxiety, depression, HIV-related shame, 

avoidant and active coping) of longitudinal changes in care engagement across study 

condition were examined over the 12 –month study period using GEE. Potential 

mediation or moderation was examined only for care engagement outcomes which were 

significantly predicted by study condition in Study 2D. In Study 2D, missed ART dose 

(y/n), number of missed ART doses, and total viral load were marginally significantly 

associated with study condition, and thus were included as outcomes in 

mediation/moderation analyses.  
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The selection of psychological variables and characteristics as potential mediator 

or moderator variables was based on pre-specified requirements (Dearing & Hamilton, 

2006). Variables could be examined for potential mediation if they were associated with 

both predictor (in this case, study condition) and outcome (in this case, care 

engagement) variables; moderating variables must be independent of, and also pre-date 

the predictor variable (in this case, psychological characteristics and strategies as 

measured at baseline pre-date assignment to and receipt of the predictor variable study 

condition). Following this approach, because no psychological characteristics and 

strategies were significantly associated with study condition (i.e., significantly differing 

by study condition) in Study 2C, none of these variables were examined as potential 

mediators. Psychological characteristics and strategies that were not significantly 

associated with study condition and did not vary by time (i.e., not significantly differing 

by study condition or changing over time) in Study 2C were examined as potential 

moderators. Both total depression score and clinically significant depression were found 

to meet these criteria (they were not associated with study condition and did not vary 

significantly over time); only clinically significant depression was examined, however, 

because of the computational and conceptual difficulties presented by evaluating a 

continuous variable (total depression symptoms) as a potential moderator. Building on 

the fit of longitudinal models described in Study 2C and 2D, the effects of psychological 

variable, psychological variable X time, psychological variable X intervention condition, 

and of psychological variable X intervention condition X time were examined. The 

30 



  

procedures for fitting the models for different care engagement variables followed those 

described above (see Study 2D). 
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4. Results 
 Baseline characteristics of the study sample are presented in Table 3. No 

differences by study condition were observed in baseline characteristics. Participants 

had a mean age of 32.2 years (SD=8.8). Most were employed or a student at baseline 

(66.7%), had at least some college education (78.4%), and earned under $30,000 per year 

(73.3%). Almost all participants identified as either gay or bisexual (95.1%), and all 

reported only male sexual partners during the course of the study. The study sample 

was ethnically diverse, with 44.1% identifying as either African-American/Black or 

Hispanic/Latino. 
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Table 3: Characteristics of the study sample at baseline. 

 

 

4.1 Results from Study 1. Effect of PC on Substance Use 
Variables 

4.1.1 Results from Study 1A 

 Substance use variables over time, and by study condition, are presented in 

Tables 4, 5, and 6. There were no significant differences by study condition in baseline 

substance use. Approximately two-thirds (62.7%) of the sample used alcohol at baseline, 

while only a small proportion were hazardous drinkers (15.7%). The mean frequency of 
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alcohol use among drinkers translates to an average of approximately 12 drinks per 

month, indicating a moderate level of alcohol use in the sample.  

Table 4: Alcohol use over time, by study condition. 

 

 Almost half of the sample (41.2%) used any illicit drugs at baseline, with mean 

frequency of use among drug users indicating an average of approximately 11 drug use 

days per month. A small percentage of participants (16.7%) used stimulant drugs (either 

cocaine or methamphetamines) at baseline; mean frequency of stimulant drugs among 

users indicated an average of approximately 6.5 stimulant use days per month. 

Participants’ use of stimulant drugs was quite different by study condition when cocaine 

and methamphetamine were examined separately, though these differences were not 

statistically significant, likely because of the small number of participants who used 

these drugs. A higher percentage of PC participants used methamphetamine compared 

to C-SOC participants (11.8% vs. 3.9%, respectively); conversely, the opposite was true 

for use of cocaine (PC: 5.9% vs. C-SOC: 13.7%). Additionally, among methamphetamine 

users, mean frequency of use was higher among PC participants than C-SOC 
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participants (approximately 8 use days/month vs. 0.6 use days/month, respectively); 

while among cocaine users, mean frequency of use was lower among PC participants 

than C-SOC participants (approximately 1 use day/month vs. 7 use days/month, 

respectively).  

Table 5: Illicit drug use over time, by study condition. 

 

More participants used marijuana (21.6%) than any other illicit drug, with mean 

frequency of marijuana use among users indicating an average of approximately 13 

marijuana use days per month. A small percentage of participants used amyl nitrate 

(16.7%), with mean frequency of use among amyl nitrate users indicating approximately 

three days of use per month.  
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Table 6: Individual drug use over time, by study condition. 

 

No participants reported using heroin, injection drugs, benzodiazepines, or 

prescription opiates during the course of the study. 

4.1.2 Results from Study 1B 

Results from GEE analyses examining longitudinal changes in substance use by 

study condition over time are presented in Tables 7 and 8. As explained previously in 

the analytic plan (see section 3.3.1.2 Analytic Approach for Study 1B), frequency 

variables were examined in two ways. Results for analyses for both sets of frequency 

variables are presented for comparison.  
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Table 7: Results of GEE analyses predicting change in past 3-month alcohol and illicit 
drug use over time, by study condition. 

 

For alcohol use, there were no significant differences by study condition over 

time. In the analysis of frequency of alcohol use among drinkers, there was a significant 

effect for time (Wald Chi-Square=19.13; p<0.00), indicating that mean frequency of 

alcohol use among drinkers in both study conditions decreased somewhat over the 

course of the study.  

Analyses indicated that the proportion of participants who used any illicit drugs 

changed by study condition over time (Wald Chi-Square=9.27; p=0.03), with a significant 

increase in the proportion of participants in the PC group compared to the C-SOC group 

who used any illicit drugs at both 3-month and 9-month follow-ups. In both frequency 

analyses, a significant effect for time was found; all participants decreased the number of 

days on which they used any drugs until 6-month follow-up, and then increased 
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somewhat at 9-month follow-up. Figure 4 presents graphical illustration of the changes 

in any illicit drug use by study condition over time. 

 

Figure 4: Longitudinal changes in proportion of participants who used any illicit 
drugs, by study condition. 

 

In analyses examining longitudinal changes in any stimulant drug use by study 

condition, the model did not converge, likely due to the computational challenges 

presented by the small percentages of participants who used stimulant drugs during the 

course of the study. In the analysis of changes in the frequency of any stimulant drug 

use among the full available sample at each time point, a marginally significant effect for 

time was found (Wald Chi-Square=7.39; p=0.06). For changes in frequency of any 

stimulant drug use among stimulant drug users, analyses indicated a significant change 

by study condition over time (Wald Chi-Square=28.78; p<0.00). Participants in both 

groups decreased their number of stimulant drug use days over time, but participants in 
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the C-SOC group significantly increased their stimulant drug use days at 3-month 

follow-up. Figure 5 presents graphical illustration of the changes in the frequency of 

stimulant drug use by study condition over time. 

 

 

Figure 5: Longitudinal changes in number of stimulant drug use days, by study 
condition (among stimulant drug users). 
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Table 8: Results of GEE analyses predicting change in past 3-month individual drug 
use over time, by study condition. 

 

Analyses of longitudinal changes in individual drugs (presented in Table 8) 

indicated no changes in the proportion of participants using marijuana or in the 

frequency of marijuana use, either by study condition or over time. In the analyses 

examining longitudinal changes by study condition in the proportion of participants 

using cocaine, the proportion of participants using methamphetamine, or the frequency 

of cocaine use, the models did not converge, likely due to the computational challenges 

presented by the small percentages of participants who used cocaine and 

methamphetamines during the course of the study. For frequency of methamphetamine 

40 



  

use, both analyses indicated a significant effect by study condition over time, with all 

participants decreasing their number of methamphetamine use days but those in the C-

SOC group significantly increasing their methamphetamine frequency at 3-month 

follow-up. Figure 6 presents graphical illustration of the changes in methamphetamine 

frequency by study condition over time. 

 

Figure 6: Longitudinal changes in number of days of methamphetamine use, by study 
condition (among methamphetamine users). 

Analyses indicated that the proportion of participants who used amyl nitrate 

changed marginally significantly by study condition over time (Wald Chi-Square=7.10; 

p=0.06), with a significant increase in the proportion of participants in the PC group 

compared to the C-SOC group who used amyl nitrates at both 3-month and 9-month 

follow-ups. In the first frequency analysis, no significant changes by study condition or 

over time were found, and in the second frequency analysis, the model did not 

converge. Figure 7 presents graphical illustration of the changes in amyl nitrate use by 
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study condition over time. It is worth comparing Figure 4 (Any Illicit Drug Use) and 7 

(Any Amyl Nitrate Use); they display very similar patterns of change by study 

condition. In the absence of other significant findings for individual drug use by study 

condition, it is likely that the significant increase in any illicit drug use by PC 

participants compared to C-SOC participants is due to their parallel significant increase 

in amyl nitrate use. 

 

Figure 7: Longitudinal changes in proportion of participants who used amyl 
nitrate, by study condition. 

 

4.2 Results from Study 2. Examining the Interaction Between PC 
and Mental Health on Engagement in Care 

4.2.1 Results from Study 2A 

Psychological characteristics and strategies at each assessment point, for both 

study conditions, are presented in Table 9. At baseline, there were no significant 
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differences in any psychological characteristics or strategies by study condition. At 

baseline, approximately one-third of participants (36.3%) reported a clinically significant 

number of anxiety symptoms, and almost half (46.5%) reported a clinically significant 

number of depression symptoms, indicating a high amount of psychological distress in 

the sample in the three months following HIV diagnosis. Participants in the sample 

reported a moderate amount of HIV-related shame (mean=1.9, out of a possible 4). 

Participants’ mean active coping score (mean=2.6 out of a possible 4) corresponds to use 

of a slightly above average number of active coping strategies; their mean avoidant 

coping score (mean=1.8 out of a possible 4) corresponds to use of an average number of 

avoidant coping strategies. Participants in the sample appear to have used a 

combination of both active and avoidant strategies to cope with their HIV diagnosis. 
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Table 9: Psychological characteristics and strategies of the sample over time, by study 
condition. 

 

 

4.2.2 Results from Study 2B 

Care engagement and HIV-related biological variables for both study conditions 

over time are presented in Table 10. There were no significant differences at baseline in 

any care engagement or HIV-related biological variables by study condition. The 

majority of the sample had attended the expected (at least one) number of primary care 

or HIV-care treatment visits in the three months after HIV diagnosis. Approximately 

one-quarter of the sample was taking ART at baseline. While this number appears low, it 

is reasonable in the context of HIV treatment guidelines that were in place in 2009, 
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which specified that patients meet specific criteria before beginning an ART treatment 

regimen. Approximately 20% of participants who were taking ART at baseline reported 

missing an ART dose; the mean number of missed doses in the three months following 

HIV diagnosis was low (mean=0.3; SD=0.67). There was a significant range in 

participants’ total viral load (mean=52,720.9; SD=115,896.8) and a reassuringly small 

proportion of participants (14.1%) had a viral load above 100,000. Approximately one-

third of the sample (28.2%) had a CD4 count below 350.  

Table 10: Care engagement and HIV-related biological outcomes of the sample over 
time, by study condition. 
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4.2.3 Results from Study 2C 

Results from GEE analyses examining longitudinal changes in psychological 

characteristics and strategies by study condition over time are presented in Table 11. 

There were no significant differences by study condition at baseline or over time for any 

of the variables. However, there were significant changes over time in the proportion of 

participants who reported a clinically significant number of anxiety symptoms (Wald 

Chi-Square=15.19; p<0.00), and the mean total number of anxiety symptoms (Wald Chi-

Square=13.76; p<0.00) that participants reported; both decreased over the study period. 

Neither the proportion of participants reporting a clinically significant number of 

depression symptoms, nor the mean total number of depression symptoms changed 

significantly over time. The mean total HIV-related shame score (Wald Chi-

Square=11.93; p<0.00) decreased significantly over time. Participants’ mean Broad Active 

Coping score (indicating their use of active coping strategies) increased significantly 

over time (Wald Chi-Square=11.93; p<0.00); mean Broad Avoidant Coping score 

(indicating use of avoidant coping strategies) decreased significantly over time (Wald 

Chi-Square=20.93;p<0.00). 
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Table 11: Results of GEE analyses predicting change in past 3-month psychological 
characteristics and strategies over time, by study condition. 

 

 

4.2.4 Results from Study 2D 

Results from GEE analyses examining longitudinal changes in care engagement 

and HIV-related biological outcomes by study condition over time are presented in 

Table 12.  

47 



  

Table 12: Results of GEE analyses predicting changes in care engagement and HIV-
related biological outcomes over time, by study condition. 

 

There were no changes by study condition or over time in the proportion of 

participants who attended the expected number of primary or HIV-care appointments 

(at least 1 in the previous three months). Most participants in the study attended at least 

one appointment in the three months prior to each assessment time point. The 

proportion of participants who were taking ART (Wald Chi-Square=26.42;p<0.00) 

increased significantly over the study period; no differences were observed by study 

48 



  

condition. In terms of adherence to ART, analyses indicated that the proportion of 

participants who missed an ART dose changed significantly over time (Wald Chi-

Square=33.05; p<0.00), and approached significance by study condition over time (Wald 

Chi-Square=7.44; p=0.06). While the proportion of participants in the PC group who 

missed an ART dose decreased at 3-month follow-up and increased moderately at 

subsequent follow-ups, the proportion of participants in the C-SOC group who missed 

an ART dose increased steadily over the study period. A similar pattern was observed 

for the mean number of missed ART doses. Analyses indicated that the mean number of 

missed ART doses (among participants taking ART) changed significantly over time 

(Wald Chi-Square=16.22; p<0.00), and approached significance by study condition over 

time (Wald Chi-Square=6.74; p=0.08). While the mean number of missed ART doses 

among participants taking ART in the PC group decreased at 3-month follow-up and 

increased only marginally at subsequent follow-ups, the mean number of missed ART 

doses among participants taking ART in the C-SOC group increased steadily over the 

study period. Figures 8 and 9 present graphical illustration of the changes in the 

proportion of participants who missed any ART dose and the mean number of missed 

ART doses by study condition over time.  
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Figure 8: Longitudinal changes in proportion of participants who missed any ART 
dose, by study condition. 

 

Figure 9: Longitudinal changes in number of missed ART doses, by study condition 
(among participants taking ART). 

 

Analyses also examined HIV-related biological outcomes. In analyses examining 

the proportion of participants who had viral loads greater than 100,000, the model did 
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not converge, likely due to the computational challenges presented by the small number 

of participants whose viral loads were above 100,000 during the study period. Analyses 

did however show a significant effect for time (Wald Chi-Square=33.05; p<0.00) and an 

effect approaching significance by study condition over time (Wald Chi-

Square=7.44;p=0.06) for mean total viral load. While mean total viral load decreased 

significantly in both groups, it decreased somewhat more, and more quickly, in the PC 

group compared to the C-SOC group. Figure 10 presents a graphical illustration of the 

change in mean total viral load by study condition over time. No significant effects for 

time or by study condition were observed in analyses examining the proportion of 

participants who had CD4 counts below 350. Analyses showed significant changes over 

time (Wald Chi-Square=11.73; p<0.00) but not by study condition for mean total CD4 

count; mean CD4 count increased moderately and steadily in participants in both study 

groups over the study period.  
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Figure 10: Longitudinal changes in mean total viral load, by study condition. 

 

4.2.5 Results from Study 2E 

Results from GEE analyses examining moderation of adherence and mean total 

viral load variables by baseline clinically significant depression are presented in Table 

13. No moderation effects by baseline report of clinically significant depression were 

observed for ART adherence outcomes. Consistent with results from Study 2D, 

significant effects for time and effects approaching significance for study group over 

time were observed in models examining both ART adherence outcomes; ART 

adherence decreased somewhat less over the study period in PC participants compared 

to C-SOC participants, regardless of participant experience of clinically significant 

depression at baseline. 
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Table 13: Results of GEE analyses examining moderation by clinically significant 
depression of longitudinal changes on care engagement and HIV-related biological 

outcomes, by study condition. 

 

 

Analyses also did not show significant moderation effects of participant 

experience of clinically significant depression at baseline on longitudinal changes by 

study group in total viral load (Wald Chi-Square=6.28; p=0.12). However, the model did 

show significant effects on total viral load by baseline depression status over time (Wald 

53 



  

Chi-Square=21.33; p<0.00), indicating that, regardless of study condition, participants 

who experienced clinically significant depression decreased their viral load much more 

and more quickly than participants who did not experience clinically significant 

depression at baseline, with the most marked difference in decline occurring between 3- 

and 6-month follow-up.  
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5. Discussion 
The analyses presented in this study evaluate the efficacy of Positive Choices, a 

brief, 3-session counseling intervention for newly HIV-diagnosed MSM, in the context of 

current national HIV prevention priorities. While PC has previously been found to 

reduce sexual risk behavior with serodiscordant partners (Sikkema et al., 2014), the 

current study examined the efficacy of PC with regard to a set of secondary outcomes, 

including: substance use; psychological characteristics and strategies including anxiety, 

depression, HIV-related shame and use of active and avoidant coping strategies; and 

care engagement and biological outcomes including attendance at expected primary 

care appointments, ART use and adherence, viral load and CD4 count. While not the 

primary focus of the PC intervention, these outcomes were selected to align with 

strategies outlined in the National HIV/AIDS Strategy for the United States: Updated to 2020 

(CDC, 2014b), which are designed to target PLWHA in order to both improve HIV-

related morbidity, mortality, and quality of life among PLWHA, as well as to prevent 

the forward transmission of HIV by increasing engagement and retention in care, 

adherence to ART, and viral suppression among PLWHA. 

In this study, PC was shown to have variable effects on use of different 

substances.  PC did not have an effect on hazardous alcohol use, nor on the frequency of 

alcohol use, though all participants somewhat reduced their frequency of alcohol use 

over the study period.  No reductions in marijuana use were seen over time in either 

study group. It is worth noting that the absence of change in hazardous drinking and 
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marijuana use is somewhat surprising, given a reasonable expectation of improved 

health behavior following HIV diagnosis. However, there are a number of possible 

explanations for the lack of change observed in hazardous drinking and marijuana use. 

First, even among hazardous drinkers, the frequency of alcohol use corresponded to an 

average of 62 drinks per month. Although this number exceeds medical 

recommendations, it could represent an average of two drinks per day, which many 

PLWHA may not view as a problematic level of alcohol use. Because the data were 

recorded in such a way that precludes evaluation of the number of drinks participants 

typically consumed at a time, it is also not possible to evaluate whether there were 

changes in participants’ binge drinking. Additionally, many PLWHA may not 

conceptualize marijuana as a substance for which they are motivated to reduce their 

consumption, especially given research that shows that some PLWHA use marijuana 

therapeutically to cope with both psychological and physical distress (Woolridge et al., 

2005).Alternatively, as shown in several previous HIV prevention studies, marijuana use 

may be particularly difficult to treat in HIV patients (Meade et al., 2010; Parsons, Golub, 

Rosof, & Holder, 2007). 

Analyses showed an increase in use of some illicit substances by PC participants. 

The proportion of participants who used any illicit drugs increased among PC 

participants at 3-month follow-up, decreased and converged with C-SOC participants at 

6-months follow-up, and then increased again significantly at 9-month follow-up. Post-

hoc analyses suggest that this increase in any illicit drug use among PC participants was 
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not significant when drug use was examined only until the 6-month follow-up (i.e., the 9 

months following HIV diagnosis), suggesting that all participants initially reduced or 

maintained their substance use risk behavior but that, among PC participants, this level 

was not maintained over the course of the full year following HIV diagnosis. This 

pattern reflects a widely hypothesized view of risk behavior after HIV-diagnosis in 

general, wherein PLWHA return to risk behavior after an initial period of risk reduction.  

Additionally, exploratory analyses of participant use of individual substances 

showed that the increase in any illicit drug use was likely driven by a similar pattern of 

change in amyl nitrate use among PC participants, particularly with respect to the 9-

month follow-up. Additionally, a non-significant but clear increase in the proportion of 

PC participants using cocaine and methamphetamine at the 9-month follow-up appears 

to have also contributed to the spike in the proportion of PC participants relative to C-

SOC participants who used any illicit drugs at the final assessment point. Inspection of 

the data revealed that a small group of approximately 9 participants in the PC group 

used amyl nitrate consistently throughout the study period, while no such group 

engaged in this behavior in the C-SOC group. In their evaluation of the efficacy of PC in 

reducing sexual risk behavior, Sikkema et al. (Sikkema et al., 2014), found evidence that 

PC participants were engaged in “serosorting,” the process by which PLWHA choose 

only to engage in sexual risk behavior with other PLWHA; this behavior is a harm 

reduction method because it prevents transmission of primary HIV infection. One 

possible explanation for the increases seen in substance use in the current study is that a 
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particularly high-risk group of PC participants continued using illicit drugs, especially 

amyl nitrate and other stimulants, but were using in the context of sexual risk behavior 

with other PLWHA. While amyl nitrate is not a stimulant drug in the traditional sense 

that cocaine or methamphetamine are, it is used by some MSM as a sexual stimulant 

because it facilitates anal intercourse (Beckett, Burnam, Collins, Kanouse, & Beckman, 

2003). Thus, consistent with primary PC intervention content, PC participants may have 

been motivated to reduce their risky sexual behavior by serosorting in terms of partner, 

but were not motivated to change their risky substance use behavior with those 

partners.  

Previous research has shown that MSM who use amyl nitrate and other 

stimulants are less confident in their ability to engage in safe sexual practices, including 

using condoms correctly (Hatfield, Horvath, Jacoby, & Simon Rosser, 2009); if the same 

PC participants who began serosorting following the intervention also maintained or 

increased their amyl nitrate and stimulant drug use, it may have been because they felt 

safe to do so in the context of sexual behavior with other PLWHA, when condom use 

may be  regarded as unnecessary. While evaluating these hypotheses is beyond the 

scope of the current study, the TLFB data collected during the course of the PC 

intervention trial do enable analyses of changes in concurrent sexual behavior and 

substance use. Given the contribution of substance use to transmission risk behavior as 

well as decreased ART adherence and treatment retention (Beckett et al., 2003; G. Colfax 

& Shoptaw, 2005; Collins et al., 2001), pursuing this line of research in this sample is 
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warranted. Moreover, results from the current study indicate the need for additional 

interventions that specifically target substance use in newly HIV-diagnosed MSM 

(Boone, Cook, & Wilson, 2013). 

Results demonstrated that PC did not have an effect on depression, anxiety, HIV-

related shame, or use of active or avoidant coping strategies. Though no changes were 

observed over time in depression, participants in both study groups improved on all 

other psychological measures. The fact that psychological characteristics and strategies 

improved among all participants regardless of study group may be due to the wealth of 

treatment and support services available at the community health center study site, 

including psychiatric care, individual therapy, and a support group for newly HIV-

diagnosed individuals. Since results showed that the vast majority of participants (>80%) 

attended the expected number of primary care appointments at each assessment point, 

and participants who discontinued care at the study site were lost to follow-up, 

participants retained in both groups who displayed psychological distress likely 

received referrals to site-based services that targeted distress far more than the PC 

intervention was designed to do. It is unclear why depression did not change over time 

in the study sample, though it is possible that HIV diagnosis engenders such a 

significant psychological crisis that the initial year following diagnosis is a particularly 

difficult time in which to treat depression among PLWHA (Ferrando & Freyberg, 2008). 

Results indicate that PC may have had a positive effect on ART adherence, 

though it is important to note that these findings approach but do not meet criteria for 
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statistical significance; in the context of the small sample size, these findings are still 

notable, however. The findings for both measures of ART adherence followed a similar 

pattern, with the C-SOC group showing steady decreases in ART adherence, with spikes 

in nonadherence at the 9-month follow-up, while the PC group initially increased and 

then subsequently decreased adherence to ART, though not to the same extent as the C-

SOC group. While results indicate a need for greater adherence support for all PLWHA, 

especially 6-12 months after HIV-diagnosis, they suggest that PC intervention content 

that emphasized the importance of HIV treatment and care may have positively 

influenced participants’ adherence to ART. PC was designed integrate directly into HIV 

primary care by locating intervention delivery in a primary care clinic, utilizing trained, 

clinic-employed HIV counselors to deliver the intervention, and including content that 

embedded the risk reduction plan into each participants’ medical care plan. These efforts 

may have solidified the importance of ART adherence for PC participants, as they 

facilitated mutually reinforcing treatment messages that participants received 

throughout their HIV care. These findings are directly relevant to national HIV 

prevention goals, as PLWHA who are adherent to their HIV medication regimen are 

more likely to achieve viral suppression and thus less likely to transmit HIV to others 

(CDC, 2014b; Cohen et al., 2011).  

Relatedly, results also showed effects approaching significance for the PC 

intervention on participants’ total viral load. While viral load decreased significantly 

over the study period for all participants, PC participants’ viral load decreased more as 
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well as more quickly, with differences between study groups less apparent by the 6-

month follow-up. Though ART use among all participants increased over the study 

period, likely contributing to the overall decrease in viral load observed in the sample as 

a whole, ART use did not differ by study condition and thus does not explain 

differential patterns of viral load decrease by study group. Taken together with results 

discussed above, these findings suggest that PC may have increased ART adherence, 

which in turn decreased viral load. Potential mediation by ART adherence of the effect 

of PC on viral load was beyond the scope of the current study, and may not be possible 

given the small sample size and the fact that observed effects only approached 

significance. Further analysis in this sample is warranted, however, to help evaluate this 

hypothesis. 

Results from moderation analyses did not ultimately indicate differential study 

condition effects on viral load depending on participant experience of clinically 

significant depression at baseline. These analyses did however reveal that participants 

who experienced clinically significant depression at baseline also had higher viral loads 

at baseline; and that these participants decreased their viral loads more as well as more 

quickly over the course of the study period. These results are consistent with previous 

research showing an association between depression and viral load (Safren, Blashill, & 

O'Cleirigh, 2011; Walkup et al., 2008).  

However, the finding that viral load decreased significantly more among 

depressed participants is surprising, given that depression status did not change over 
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time in this sample and so observed decreases in viral load were not achieved via 

mechanisms associated with improvements in psychological distress, including 

motivation to remain in HIV care and adhere to treatment (Turner et al., 2001; Weaver et 

al., 2005). It is possible that clinical providers at the study clinic, recognizing the 

relationship between distress and nonadherence, actively and aggressively referred 

depressed participants to the comprehensive adherence support services at the study 

clinic, and thereby facilitated good adherence to ART even as participants’ depression 

went unresolved. In contrast to other research, clinically significant depression 

experienced at baseline may have been an expression of more distress about HIV 

diagnosis and its effect on participants’ lives and health. This elevated depression may 

indeed have resulted from participants’ learning about their high viral loads – an 

indicator of HIV disease severity. These participants, whether driven by more 

psychological distress about HIV diagnosis in general, higher viral loads specifically, or 

a combination of factors, may have thus been more motivated to engage in care and 

adhere to treatment. Future analyses in this sample that could help to evaluate these 

hypotheses include examining: potential differences in ART adherence by depression 

status, potential mediation by ART adherence of the association between depression 

status and changes in viral load over time, and potential association between depression 

status and attitudes and beliefs about HIV diagnosis, disease, and treatment importance.  

The current study has several limitations. First, the study utilized a relatively 

small sample size that may have affected ability to find significant differences even 
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where they truly exist. Additionally, the results from analyses conducted in this study 

involved a large number of statistical tests; interpretation of significant results should be 

considered in this context. Second, there was substantial participant dropout over time, 

although dropout did not differ by study condition or by the variables examined in the 

current study as measured at baseline. The high level of attrition was due, in part to the 

fact that the study protocol dictated that only participants who received care at the 

community health center that was the site of the study would be included and retained 

in the study. Approximately one-third (35%) 35% of those who did not complete all 

assessments were lost to follow-up because they left care at the community health 

center, regardless of whether they dropped out of HIV care completely or transferred 

care to a different clinical setting. Future studies may consider following participants 

regardless of care setting. Third, this study used self-reported outcome data, which may 

have resulted in underreporting of risky behavior, especially substance use. This bias is 

further amplified by the fact that the study did not use blinded treatment assignment; it 

is therefore possible that participants may have reported differentially during the TLFB 

assessments depending on study condition.  

In summary, despite these limitations, the current study showed that the PC 

intervention increased illicit drug use over time, specifically sexual and other stimulant 

drugs, which may be associated with serosorting changes in sexual behavior that were 

previously found in the PC group. The PC intervention also had a positive impact on 

ART adherence and total viral load, though changes in the latter were found in 
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subsequent moderation analyses to be driven by significant differences in patterns of 

change in viral load depending on baseline depression status. The current study 

suggests that the PC intervention holds promise as a part of the comprehensive 

prevention “package” that will need to be offered to PLWHA in order to achieve 

national HIV prevention goals; PC also represents a unique tool in that package because 

it targets the period following HIV-diagnosis, before MSM adjust fully to their new 

diagnosis and return to risk behavior. The current study highlights several directions for 

further research both with this sample and in the population of newly HIV-diagnosed 

MSM as a whole.  
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