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Abstract

Stimulant use is associated with higher HIV viral load (VL) and sexual HIV transmission risk 

among men who have sex with men (MSM) living with HIV. There is little research on willingness 

of drug users living with HIV to fully participate in studies, especially those involving self-

collection of biomarker data. This study presents findings from an at-home dried blood spot 

collection study measuring laboratory quantified VL among US HIV-positive MSM who reported 

high-risk sexual behavior and/or suboptimal antiretroviral therapy (ART) adherence to assess the 

association between drug use behavior and (1) ability to complete a study protocol and (2) VL 

outcomes. Among recruited participants (n=766), 35% reported stimulant drug use 

(amphetamines, cocaine, crack, crystal meth, ecstasy, or a combination of stimulant drugs), 39% 

reported using other drugs (heroin, marijuana, prescription opioids, and others), and 27% reported 

no drug use in the past 3-months. In all, 61% of enrolled participants completed the study 

protocol. Stimulant drug users were less likely (ARR, 0.84; 95% CI, 0.72 – 0.98) to complete the 

protocol than other drug users. Furthermore, other drug users were significantly less likely than 

non-other drug users (ARR, 0.52; 95% CI, 0.28 – 0.97) to have an HIV VL result ≥1,500 

copies/mL. This study provides important estimates regarding the likelihood of participation in 

biomedical research activities among HIV-positive MSM with varying drug use behaviors, 

showing that it is feasible to conduct such biomedical studies with drug-using MSM who report 

high-risk sexual behavior and struggle with their ART adherence.
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Introduction

The prevalence of stimulant drug use, including crystal methamphetamine (crystal meth), is 

substantially elevated among men who have sex with men (MSM) in the United States 

(Buchacz et al., 2005; Colfax et al., 2005; Mansergh et al., 2006; McCarty-Caplan, Jantz, & 

Swartz, 2014; Santos et al., 2013). For MSM living with HIV, stimulant use is associated 

with significant disengagement in steps across the HIV care continuum. Specifically, studies 

have reported that HIV-positive MSM stimulant users are less likely to be engaged in HIV 

care (Horvath et al., 2013), less likely to be adherent to antiretroviral therapy (ART) (Carrico 

et al., 2011; Mayer, Skeer, O’Cleirigh, Goshe, & Safren, 2014; Stall & Purcell, 2000), and 

less likely to have suppressed HIV viral load (VL) (Carrico et al., 2019; Ellis et al., 2003; 

Morin et al., 2007). Given the evidence suggesting that HIV-positive individuals who are on 

ART and achieve and maintain an undetectable viral load cannot transmit the virus to others 

(Eisinger, Dieffenbach, & Fauci, 2019; McCray & Mermin, 2017; The Lancet HIV, 2017), it 

is imperative that all MSM living with HIV, including stimulant users, achieve viral 

suppression. Several studies also report increased sexual risk behaviors such as receptive 

condomless anal sex (CAS) and exchange sex among stimulant-using MSM (Gamarel, 

Woolf-King, Carrico, Neilands, & Johnson, 2015; Shoptaw & Reback, 2007; Walters et al., 

2018) – which further magnify the concerns about continued HIV transmission resulting 

from individuals with unsuppressed viremia in this population.

Monitoring progress along the HIV care continuum – and more specifically, the achievement 

of viral suppression among stimulant-using HIV-positive MSM is critical. Biomedical, 

clinical, and observational research provide an optimal setting to study factors associated 

with achieving (or not achieving) viral suppression among this population. However, HIV-

positive MSM who use stimulants face personal and structural barriers to participating in 

biomedical research. Stimulant-using MSM living with HIV experience multiple, 

overlapping psychosocial health problems and experience impairments related to stimulant 

use disorders that may partially explain higher rates of attrition in clinical research studies 

(Colfax & Shoptaw, 2005; Fleury, Grenier, Bamvita, Perreault, & Caron, 2015). In addition, 

active substance users or those with substance use disorders are frequently excluded from 

HIV biomedical research protocols due to concerns about participation and attrition (Cohen 

et al., 2011; Grant et al., 2010). Many studies have documented attrition issues among 

substance users (Brown et al., 2006; Cattie et al., 2015; Claus, Kindleberger, & Dugan, 

2002; Cottler, Compton, Ben-Abdallah, Horne, & Claverie, 1996); however, there is little 

research on study activity behaviors among drug users living with HIV, particularly in 

biomedical research. Furthermore, home-based collection of biomarker data, such as dried 

blood spots (DBS), has been found to be feasible among MSM and many have proposed that 

these methods may address potential retention and engagement barriers in prevention 

research and HIV care (Gilbert et al., 2013; Hall, Ricca, Khosropour, & Sullivan, 2017; 

Sharma, Stephenson, White, & Sullivan, 2014; Sharma, Sullivan, & Khosropour, 2011). In 
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addition, studies have also shown a willingness among drug users to provide biological 

specimens (e.g., hair, nails urine) and researchers have recommended that all drug use-

related epidemiological studies include biomarker screening, when feasible (Cappelle et al., 

2015; Li, Janulis, & Mustanski, 2019; Palamar, Salomone, Cleland, & Sherman, 2018).

This study presents findings from an at-home DBS collection study for laboratory (lab) 

quantification of VL among an online sample of US HIV-positive MSM with a history of 

suboptimal ART adherence and CAS with serodiscordant partners. The goals for this study 

were to (1) assess whether drug use (i.e., stimulant drug users, other drug users, and non-

drug users) affects how an individual participates in biomedical research involving at-home 

DBS collection and (2) assess differences in DBS specimen HIV-1 RNA results by drug use 

groups.

Methods

Study recruitment

Participants for The Mailed Spot (M-Spot) study were recruited following their completion 

of the Sex Positive! study (parent study), a national online behavioral intervention. The 

parent study protocol has been described previously (Hirshfield et al., 2016). Eligible 

participants in the parent study self-reported having CAS with an HIV-negative or unknown 

status male partner in the past six months and being: (a) biologically male and identified as 

male or genderqueer; (b) ≥18 years of age; (c) white, black, or Hispanic; (d) able to read and 

respond in English; (e) a U.S. resident; (f) HIV-positive; (g) not virally suppressed (≥200 

copies/mL) in the past year or reported past-month suboptimal ART adherence. Only white, 

black, and Hispanic MSM were recruited for the parent study as these three racial/ethnic 

groups comprise the majority of HIV infections in the U.S. After completing the parent 

study’s 12-month survey, men received a study recruitment email about the M-Spot study. 

Men recruited from the parent study were further screened and those diagnosed with 

hemophilia, or who were currently taking anticoagulation medication, were excluded.

Study procedures

The M-Spot study assessed the feasibility of home self-collection of DBS specimens for lab 

quantification of VL. Procedures for the M-Spot study have previously been reported 

(Hirshfield et al., 2018). To summarize, between September 2016 and February 2017, 

consenting participants were mailed a package containing a DBS kit, collection materials, 

and a return envelope with postage. After using a lancet and applying a blood sample on the 

DBS kit (herein referred to as a ‘DBS specimen’), men completed a brief online survey 

(herein referred to as the ‘M-Spot survey’), which collectedrecent HIV care information. 

Men mailed their DBS specimen to a research lab. Upon lab receipt, DBS specimens were 

stored for up to 4 months at 4 degrees Celsius before testing. If a DBS kit was half-filled 

with blood or not filled at all, the DBS specimen was deemed untestable. If a participant 

returned a DBS specimen with enough blood to be tested, they were deemed to have 

completed the study protocol. Specimens were tested in batches corresponding to receipt 

date. Previous studies have found high correlation between VL results from DBS specimens 

and plasma samples (Alvarez-Muñoz et al., 2005; Cassol et al., 1997; Garrido et al., 2009), 
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and that HIV serological markers in samples collected using Hemaspot kits are stable to 

varying temperatures and protected from specimen degradation (Manak et al., 2018). 

Participants received a $15 electronic Amazon gift code for returning the DBS specimen and 

another $15 code for completing the M-Spot survey.

Viral load results from DBS specimens fell into one of three categories: (1) ‘Not Detected’ if 

no HIV-1 RNA was detected in the specimen by the assay, indicating an undetectable viral 

load; (2) a qualitative ‘≤832 copies/mL’ result when fewer than or equal to 832 copies/mL of 

HIV-1 RNA were detected; and (3) a quantitative result when HIV-1 RNA was detectable 

above 832 copies/mL. Of note, a qualitative result was used to describe specimens with 

detectable HIV-1 RNA that was ≤832 copies/mL because the amount of viremia in these 

specimens was outside the 95% confidence limit of the assay and could not be accurately 

quantified. Further, a lower limit of quantification was not reported by the manufacturer for 

the research assay used as there is a low probability of reproducibility when specimens have 

≤832 copies/mL.

Ethics Statement

The Institutional Review Board at Public Health Solutions approved all study procedures. 

The Institutional Review Board at Johns Hopkins University approved all lab-related 

procedures. Participants provided consent by clicking a button at the end of an online 

consent form to indicate that they had read the consent page and agreed to participate. A 

Certificate of Confidentiality was obtained from the National Institute of Mental Health to 

protect the privacy of HIV-positive participants enrolled in this study.

Study Measures

Data from the M-Spot survey were merged with data from the parent study’s screener, 9-

month, and 12-month follow-up surveys (herein referred to as ‘parent screener,’ ‘9-month 

parent survey’ and ‘12-month parent survey,’ respectively). Demographic measures were 

primarily collected from the parent screener; HIV care and adherence measures for this 

analysis were primarily collected from the 12-month parent survey. If a participant reported 

having an HIV care visit in the time between completing the 12-month parent survey and 

enrolling in the M-Spot study, HIV care data on that care visit was collected from the M-

Spot survey. Specimen collection data, feasibility, and process-related data were collected 

from the M-Spot Survey.

Participant characteristics

The parent screener included questions to assess a participant’s age, race and ethnicity, 

gender identity, and sex at birth. The 12-month parent survey assessed level of education, 

employment status, and annual income. A “prefer not to answer” response option was 

available for questions on race and ethnicity, gender identity, and sex at birth. Participants 

selecting this response option on the parent screener survey were excluded from the study 

per eligibility criteria. All “prefer not to answer” or “I don’t know” responses for measures 

described below on the 12-month survey and M-Spot survey were treated as missing.

Teran et al. Page 4

Arch Sex Behav. Author manuscript; available in PMC 2021 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Alcohol use

Participants completed the 3-item version of the Alcohol Use Disorders Identification Test in 

the 12-month parent survey. The screening instrument identifies individuals who are heavy 

drinkers or have active alcohol use disorders (Bush et al., 1998). Each item was measured on 

a 5-point scale (0–4). Responses were totaled across the 3 items, with a score of ≥4 

indicating a possible alcohol use disorder. Participants responding “prefer not to answer” to 

any of the 3 items were coded as missing and responses were not totaled across the 3 items.

Sexual Risk Behavior

Participants were asked in the 12-month parent survey about their number of male anal sex 

partners for the past 3 months. Pull-down menus listed 0 through 100 partners, 101+ 

partners, I don’t know, and prefer not to answer. Responses were categorized to 0 partners, 

1–4 partners, and ≥5 partners.

Among participants reporting one or more male anal sex partners, serodiscordant anal sex 

with a male partner was assessed using additional encounter-level questions for up to the last 

three partners in the past 3 months. For each partner, participants were asked to report their 

partner’s serostatus at the last encounter. If participants reported more than 3 partners, they 

were asked to indicate how many of these men were HIV-negative or of unknown status 

using a pull down a pull-down menu listed 0 through 100 partners, 101+ partners, I don’t 

know, and prefer not to answer. We defined ‘no serodiscordant partners’ as having only HIV-

positive male anal sex partners in the past 3 months. Men reporting known HIV-negative or 

unknown status male anal sex partners were defined as having ‘confirmed/unknown 

serodiscordant partners.’

Condomless anal sex was assessed among men reporting confirmed or unknown 

serodiscordant partners. Encounter-level CAS for the three most recent partners in the past 3 

months was assessed by several items which asked the participant about insertive and 

receptive anal sex with their partner and whether or not a condom was used. If participants 

reported more than 3 partners, they were asked to indicate how many men they had insertive 

anal sex without a condom using a pull-down menu that listed 0 through 100 partners, 101+ 

partners, I don’t know, and prefer not to answer. Men reporting no condom use in the 

encounter-level CAS questions, or in the pull-down menu if they had 4 or more partners 

were defined as having serodiscordant CAS with a male partner in the past 3 months.

Sexually transmitted infections (STIs), other than HIV, occurring in the past 3 months were 

assessed in the 12-month parent survey. Participants were asked “in the last 3 months, were 

you diagnosed with any of the following?”. Participants responded Yes or No to a list of 

infections, including chancroid(s), Chlamydia, Gonorrhea, Hep A, Hep B, Hep C, Herpes-

Genital, HPV – Genital/Anal Warts, Lymphogranuloma Venereum, non-Gonococcal 

urethritis, and Syphilis. Any participant responding yes to any of the infections were 

classified as having an STI diagnosis in the past 3 months.
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Antiretroviral therapy adherence

Participants were asked in the 12-month parent survey about their current use of 

antiretroviral therapy (ART) medications (yes, no). Among participants on treatment, past 

30-day adherence to ART was assessed using a 3-item scale (Wilson, Lee, Michaud, Fowler, 

& Rogers, 2016). Participants were asked: “In the last 30 days, on how many days did you 

miss at least one dose of any of your HIV medicines?” (pull down 0–30 days, I don’t know, 

prefer not to answer); “In the last 30 days, how good a job did you do at taking your HIV 

medicines in the way you were supposed to?” (very poor, poor, fair, good, very good, 

excellent, prefer not to answer); and “In the last 30 days, how often did you take your HIV 

medicines in the way you were supposed to?” (never, rarely, sometimes, usually, almost 

always, always). Participants responding “I don’t know” or “prefer not to answer” to any of 

the items were coded as missing. Responses for participants with complete adherence data 

were linearly transformed to a 0–100 scale and averaged across all three items for a final 

adherence score (0–100), with a score <90 indicating suboptimal ART adherence.

HIV Care

To assess engagement in HIV care, men were asked in the 12-month parent survey if they 

had a doctor, nurse, or another medical provider who oversees their overall HIV health care. 

Response options included no, yes, and prefer not to answer. Participants were also asked in 

the 12-month parent survey when was the last time they had a health care appointment with 

their HIV care provider (Last 3 months, 3–6 months ago, 6–9 months ago, 9–12 months ago, 

More than a year ago, I don’t know, and Prefer not to answer).

The M-Spot and 12-month parent survey included items to measure self-reported VL status. 

Participants indicating an HIV care visit since the 12-month parent survey were asked if they 

had a VL test. Participants reporting ‘My viral load was detectable’ or ‘I don’t know – but I 

think I was detectable’ were categorized as having a self-reported detectable viral load 

status. Participants reporting ‘My viral load was undetectable’ or ‘I don’t know – but I think 

I was undetectable’ were categorized as having a self-reported undetectable VL status.

Data on self-reported VL status from participants who did not report an HIV care visit 

between the 12-month parent survey and the M-Spot study was obtained from the 12-month 

parent survey. Using the same strategy as in the M-spot survey, responses were 

dichotomized (detectable, undetectable). Date of last viral load test was not collected in the 

12-month parent survey.

Drug use

The 9- and 12-month parent surveys measured past 3-month use of cocaine (snorted/

smoked, injected), crack (snorted/smoked, injected), crystal meth (snorted/smoked, 

injected), heroin (snorted, injected), ketamine (snorted/smoked, injected), methadone 

(snorted/smoked, injected), synthetic drugs (swallowed or injected bath salts, synthetic 

marijuana), prescription opioids (injected or swallowed oxycontin, Percocet, Vicodin), 

amphetamines (injected or swallowed amphetamine, Adderall, Dexedrine), downers 

(injected or swallowed valium, Ativan, Klonopin, Xanax), Ecstasy (MDMA, or molly), 

erection medication (Viagra, Cialis), GHB (gamma-hydroxybutyrate), hallucinogens (LSD, 
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PCP, Peyote, Mushrooms), poppers (nitrite inhalants), and/or marijuana. Participants were 

presented with a full list of drugs and were asked to check any drug they had used in the past 

3 months. Participants who had sex in the past 3 months were presented with the same set of 

questions to indicate if they had used any of these drugs within 2 hours before or during sex.

Participants self-reporting past 3-month use of crystal meth, cocaine, crack, ecstasy or 

amphetamines were defined as current stimulant users. Other studies of MSM living with 

HIV have similarly classified ecstasy as a stimulant drug (Carrico et al., 2014; Lim et al., 

2012) and according to the National Institute on Drug Abuse, ecstasy’s chemical 

composition is similar to stimulants and hallucinogens (National Institute on Drug Abuse, 

2018). Individuals reporting both stimulant and other drug use were classified as stimulant 

users. Participants reporting past 3-month use of drugs other than stimulants were defined as 

other drug users. Participants reporting no past 3-month drug use were classified as non-drug 

users.

We primarily report drug use data from the 12-month parent survey as these data best 

represent current drug use behaviors at the time of recruitment to the M-Spot study. Drug 

use data from the 9-month parent survey was used to assess drug use history for the 6 

months before enrollment in the M-Spot study. The M-Spot survey did not collect drug use 

data as the survey was designed only to collect up-to-date HIV care data.

Statistical Methods

Data cleaning and analyses were performed using SAS version 9.4 (Cary, North Carolina). 

Descriptive statistics were computed for all variables to evaluate frequency and distribution 

of data and to examine missing data. Chi-square tests were conducted to assess 

demographic, socioeconomic, sexual risk behavior, and HIV care differences between the 

three drug use categories (Table 1). Demographic and socioeconomic differences by 

protocol completion status (i.e., the participant did or did not provide a testable specimen) 

(Table 2) and DBS HIV-1 RNA result (Table 4) were also assessed. Participation in the M-

Spot study was assessed at multiple stages: if the participant consented and enrolled; if they 

attempted to collect their blood using the DBS kit; if the lab received their specimen by 

mail; and if the participant provided a testable DBS specimen. Relative risk regression 

analyses assessed the crude and adjusted risk estimates assessing the association between 

participants’ past 3-month drug-use status and M-Spot study protocol completion (Table 3). 

We chose relative risk models for these analyses because study participation was high and 

traditional logistic regression would not approximate a risk ratio, which is a more 

appropriate measure (Zhang & Yu, 1998). All adjusted models controlled for age, race, 

employment status, and income. Among participants with a testable DBS specimen (n=337), 

VL results were classified into 3 categories: (1) undetectable; (2) a qualitative result (≤832 

copies/mL) or a quantitative result ranging between 833– 1,499 copies/mL; and (3) ≥1,500 

copies/mL (quantitative result). Several studies have assessed the viral load threshold in 

which an individual becomes infectious to others; findings indicate that risk of onward HIV 

transmission occurs when viral load is above 1,500 copies/mL (Attia, Egger, Muller, 

Zwahlen, & Low, 2009; Marks et al., 2015; Quinn et al., 2000). We calculated crude and 
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adjusted risk ratios using relative risk to assess the likelihood of providing a DBS specimen 

with HIV-1 RNA results ≥1,500 copies/mL, by past 3-month drug use status (Table 5).

Results

Recruited participants

A total of 766 men were sent an invitation link to participate in the M-Spot study (Figure 1, 

Box A), of which 765 men provided complete drug use data during the 12-month parent 

survey. Men with complete drug-use data were mostly white (68%), employed full-time 

(58.8%), had a yearly income between $20,000 - $59,999 (43%), and half were college-

educated (50%) (Table 1). Median age was 39 (range: 19–77). A majority (92%) of 

participants self-reported having an undetectable VL based on their last HIV care visit; 

however, almost half (47%) were suboptimally adherent to their ART based on a 30-day 

ART adherence scale (Wilson et al., 2016).

Drug use

Among participants with drug use data (n=765/766), 266 (35%) reported cocaine, crack, 

crystal meth, amphetamine, and/or ecstasy use in the past 3 months in their 12-month parent 

survey. Nearly all of these stimulant drug users (245/266; 92%) also reported using multiple 

stimulants or stimulants and other drugs. Among the 266 stimulant-using participants, 106 

(40%) reported injection drug use in the previous 3 months.

A total of 291 of 765 (38%) men reported exclusive use of one or more non-stimulant drugs 

(i.e., other drug users) in the past 3 months in their 12-month parent survey. None of these 

participants reported injection drug use. Furthermore, 208 of 765 (27%) men reported no 

drug use in their 12-month parent survey. In order to more fully assess the drug use history 

of M-Spot participants, we examined drug use data from the 9-month parent survey for men 

who reported no drug use in the 12-month parent survey. Among the 208 men reporting no 

past 3-month drug use in the 12-month parent survey, 52 (25%) reported past 3-month drug 

use in the 9-month parent survey – indicating some drug use in the 6 months before 

recruitment to the M-Spot Study. There were no differences between men reporting no drug 

use in both 9- and 12-month parent surveys and men reporting some drug use in the 9-month 

parent survey and no drug use in the 12-month survey [data not shown]. Therefore, drug use 

groups are based on reported drug use in the 12-month parent survey.

Across the three drug groups, race, employment status, income, ART adherence status, and 

self-reported viral load were associated with participant drug use (Table 1). A lower 

proportion of black men (11% vs. 16% vs. 25%; P < 0.001) reported stimulant drug use 

compared to other drug users and non-drug users, respectively. A greater proportion of 

individuals without full-time employment (55% vs. 34% vs. 34%; P < 0.001), and those with 

incomes <$20,000 (39% vs. 25% vs. 28%; P = 0.002) reported any stimulant drug use 

compared to other drug users and non-drug users. Also, a greater proportion of men self-

reporting suboptimal ART adherence (58% vs. 44% vs. 49%; P < 0.001), and a detectable 

viral load (14% vs. 4% vs. 7%; P < 0.001) reported stimulant drug use compared to other 

drug users and non-drug users. Meanwhile, although not statistically significant, a greater 
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proportion of other drug users reported an alcohol use disorder (45% vs. 39% vs. 36%; P = 

0.163) than stimulant drug users and non-drug users.

Drug use and sexual risk behavior

Distinct differences were found across the three drug groups regarding recent sexual risk 

behavior and STI history. A greater proportion of stimulant drug users than other drug users 

and non-drug users reported 5 or more male anal sex partners in the past 3 months (43% vs. 

28% vs. 16%; P < 0.001). Among participants who reported any male anal sex partners in 

the past 3 months, a greater proportion of other drug users reported anal sex with a known or 

unknown male serodiscordant partner (87% vs. 81% vs. 80%; P = 0.136). Among men who 

reported anal sex with a male serodiscordant partner, more stimulant drug users reported 

CAS with the serodiscordant partner(s) (96% vs. 93% vs. 83%; P < 0.001) compared to 

other drug users and non-drug users. Finally, more stimulant drug users reported a past 3-

month STI diagnosis (25% vs. 15% vs. 12%; P < 0.001) than other drug users and non-drug 

users.

Study completion

Among recruited men (n=766), 663 (87%) opened the email and clicked on the M-Spot 

recruitment link (Figure 1, Box B). In total, 568 men were eligible to participate (Figure 1, 

Box C), and 554 (72% of those recruited) enrolled in the study (Figure 1, Box D). There 

were no statistically significant differences in the M-Spot study sample based on the parent 

study’s intervention randomization condition. After enrollment, 439 (79% of those enrolled) 

attempted blood collection (Figure 1, Box E), 413 (75% of those enrolled) returned a DBS 

specimen to the lab (Figure 1, Box F) and 337 (61% of those enrolled) provided a testable 

specimen to the lab (Figure 1-Box G). Individuals who provided a testable specimen to the 

lab (n=337) were considered to have successfully completed the study protocol, while 

participants who did not attempt to collect a blood specimen, those who did not return a 

specimen to the lab, or who returned a kit with no blood or insufficient blood were 

considered as not completing the study protocol (n=217).

Across drug use categories, 54% (73/136) of enrolled non-drug users, 68% (149/220) of 

enrolled other drug users, and 58% (114/197) of enrolled stimulant users were able to 

complete the M-Spot Study protocol. The majority of individuals completing the study 

protocol were other drug users (44%), between the ages of 30–39 years (34%), White (71%), 

employed full-time (58%), and had an annual income between $20,000 - $59,999 (43%) 

(Table 2). Other drug users were significantly more likely (adjusted relative risk (ARR), 

1.24; 95% confidence interval (CI), 1.03 – 1.49) to complete the study protocol and provide 

a testable DBS specimen, compared to non-drug users. Furthermore, stimulant drug users 

had a lower probability of (ARR, 0.84; 95% CI, 0.72 – 0.98) completing the study protocol 

and providing a testable DBS specimen than other drug users (Table 3).

Viral Load Results

A total of 336 participants returned a testable DBS specimen and reported complete drug use 

data in the 12-month parent survey. In total, over half (177/336; 53%) had detectable HIV-1 

RNA while 47% (159/336) of participants returned a sample with no detectable HIV-1 RNA 
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(Table 4). Of the DBS specimens classified as having a detectable VL, a total of 99 (29% of 

testable specimens) DBS specimens had a qualitative result of ‘≤832 copies/ mL (≤2.92 log 

copies).’ An additional 21 (6% of testable specimens) DBS specimens had a quantitative 

result between 833 – 1,499 copies/mL (median: 1,096 copies/mL; IQR: 912 – 1,230 copies/

mL). Participants returning a DBS specimen with a qualitative HIV-1 RNA result of 

≤832copies/mL or a quantitative HIV-1 RNA result between 833–1,499 copies/mL were 

categorized into one group (n=120) (Table 4). Of significance, 57 (17% of testable 

specimens) specimens had viremia ≥1,500 copies/mL (median: 8,128 copies/mL; IQR: 

2,570 – 44,668 copies/mL) – a threshold indicative of an increased probability of further 

HIV transmission (Table 4). The majority of participants with DBS results ≥1,500 

copies/mL were stimulant drug users (40%), between the ages of 30–49 (70%), White 

(67%), not employed full-time (70%), and had an annual income <$20,000 (Table 4).

We conducted additional analyses [data not shown]. We examined CAS and serodiscordant 

CAS in the past 3 months, to assess whether there were any differences in reported sexual 

risk behavior across levels of DBS HIV-1 RNA results; no differences were found. 

Additionally, across the three drug use categories, 21 non-drug using participants (median: 

5,623 copies/mL; IQR: 1,513 – 20,893 copies/mL), 27 other drug-using participants 

(median: 1,950 copies/mL; IQR: 1,096 – 6,310 copies/mL), and 30 stimulant drug-using 

participants (median: 8,128 copies/mL; IQR: 1,585 – 52,480 copies/mL) returned a DBS 

specimen with quantifiable HIV-1 RNA. Stimulant drug users who returned a DBS sample 

with quantitative HIV-1 RNA (samples with viremia ≥833 copies/mL) had significantly 

higher viremia compared to other drug users (Z=653.5; P = 0.0392). In sensitivity analysis, 

we observed that stimulant injectors had more than 2-fold higher DBS VL compared to 

stimulant users who did not inject (14,125 vs. 5,011 copies/mL), but this was not statistically 

significant (P = 0.1025).

In Table 5 we compared the likelihood of returning a DBS specimen with detectable HIV-1 

RNA ≥1,500 copies/mL across different drug user groups among participants who returned a 

testable DBS specimen. Participants were stratified into 3 different groups based on their 

DBS specimen HIV-1 RNA result: those who were undetectable, participants with a 

qualitative viral load result (≤ 832 copies/mL) or a quantitative viral load between 833 – 

1,499 copies/mL, and participants with a viral load ≥1,500 copies/mL. Other drug users had 

a lower probability of (ARR, 0.52; 95% CI, 0.28 – 0.97) providing a DBS specimen with an 

HIV-1 RNA result ≥1,500 copies/mL, compared to non-drug users. Although not statistically 

significant, it is worth noting that stimulant drug users had a greater probability of (RR, 

1.49; 95% CI, 0.88 – 2.52) providing a DBS specimen with an HIV-1 RNA result ≥1,500 

copies/mL compared to other drug users (Table 5). No statistically significant differences 

were found between stimulant users and non-drug users on high viremia outcomes.

Discussion

Principal findings

In an online U.S. sample of MSM living with HIV who report high-risk sexual behavior, this 

study is among the first to assess the relationship between drug use and participant activities 

in an at-home biomarker collection study that entailed self-collecting a DBS specimen and 
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mailing the specimen for lab VL quantification. More than one-third of all participants 

reported stimulant drug use, and across all drug use categories, most men mailed a testable 

DBS specimen back to the lab for HIV VL quantification. However, stimulant drug users 

had a lower probability of completing the study protocol (i.e., provide a testable DBS 

specimen) compared to other drug users. Among participants who returned a testable DBS 

specimen, stimulant users had a greater probability of returning a DBS specimen with a 

quantitative VL result ≥1,500 copies/mL. This finding signals the need for more 

comprehensive approaches to optimize engagement of stimulant-using MSM in various 

stages of the HIV care continuum and similar biomedical studies.

This study provides important estimates regarding the likelihood of enrollment, and 

participation in biomedical research activities among HIV-positive MSM with varying drug 

use behaviors. When comparing different drug use groups, differences were observed among 

participants who successfully and unsuccessfully completed the study protocol. Of note, a 

greater proportion of other drug users completed the protocol and returned a testable DBS 

specimen compared to stimulant users and non-drug users. Men classified as other drug 

users included men who reported prescription and non-prescription opioid use, downers, 

erection medication, and/or marijuana. It is possible that these men had a prescription for 

these medications and were therefore likely to be engaged in medical care, which could 

explain their higher likelihood of returning a testable DBS specimen. In addition, while 

opioid users have medication-assisted treatment (MAT) for drug use, stimulant users do not 

have an equivalent. This could also explain the differences we observed between stimulant 

and other (non-stimulant) drug users and suggests that drug treatment is another potential 

resource for supporting MSM in regimens that include returning specimens (Bruce, Kresina, 

& McCance-Katz, 2010; Oldfield et al., 2018).

Participant viral suppression

Consistent with prior research, our analyses revealed that a considerable proportion of 

stimulant users had high levels of HIV viremia, with over 40% of stimulant users returning a 

specimen with ≥1,500 copies/mL. However, across drug use categories, no statistically 

significant differences were observed in DBS specimen HIV viremia outcomes 

(undetectable, ≤832 – 1,499 copies/mL, ≥1,500 copies/mL). It is likely that individuals 

completing the protocol shared similar HIV care-related characteristics (e.g., retention in 

care and adherence to ART), which would explain the similar distribution of viral load 

outcomes across drug use categories seen in Table 4. Since a significant proportion of 

stimulant users were less likely to complete the protocol (Table 3), it is possible that 

stimulant users with worse virologic outcomes were among those who did not complete the 

protocol. Conducting this study on a larger scale, with a larger sample size may expose 

whether differences do indeed exist. Furthermore, unmeasured differences (e.g., severity of 

stimulant drug use, neurocognitive impairment) may also account for similar VL outcomes 

between stimulant users and other drug users who provided a testable specimen.

Future research should also compare self-reported HIV care engagement and viral 

suppression characteristics with clinical data. Recall bias and social desirability bias may 

affect the validity of self-reported HIV care covariates; validating these characteristics may 
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improve our understanding of how HIV care and drug use patterns affect participation rates 

in studies which require participants to self-collect specimens. Furthermore, although a 

minority of stimulant drug users self-reported a detectable viral load (Table 1), DBS 

specimen VL testing revealed that over half (54%) of stimulant users returned a specimen 

with detectable HIV-1 RNA (Table 4). We have previously reported (Hirshfield et al., 2018) 

on the discrepancies between self-reported viral load status and DBS specimen viral load 

results. Results from this study further strengthen our call for the field to assure that 

perceived viral load status is consistent with their actual viral load. Conducting this study in 

a clinical setting with a larger sample, and with multiple DBS collection points, would 

enable us to validate self-reported data, assess VL fluctuations in between visits, and assess 

if VL monitoring in between HIV care visits can improve ART adherence and viral 

suppression in a non-research setting.

Detectable viral load in context with sexual behavior

The “Undetectable = Untransmittable” campaign has refocused treatment as prevention 

efforts among MSM living with HIV after the Centers for Disease Control and Prevention 

and the National Institute of Allergy and Infectious Diseases declared that people on ART 

who have an undetectable VL have no risk of transmitting the virus to HIV-negative partners 

(Eisinger et al., 2019; The Lancet HIV, 2017). To prevent further transmission of HIV, it is 

critical that future research and public health interventions encourage participation among 

sexually active populations struggling with ART adherence (including those who use drugs) 

to help them achieve and maintain an undetectable viral load.

Our study results highlight the need to address viral suppression in a population of MSM 

who engage in sexual transmission risk behavior, given that almost 1 in 5 men who 

completed the study protocol had a DBS HIV-1 RNA result ≥1,500 copies/mL. To enroll in 

the parent study, participants had to have reported previous or current suboptimal ART 

adherence and CAS with serodiscordant partners. During the three months before enrollment 

in the M-Spot study, 83% of these participants reported continued male anal sex with a 

serodiscordant partner. Among participants reporting past 3-month serodiscordant anal sex 

with a male partner, 92% of them reported CAS with the serodiscordant partner (Table 1). 

Although no differences in sexual risk behavior were identified across levels of DBS HIV-1 

RNA in this study, results indicate that sexual transmission risk behaviors occurred 

regardless of VL level; given the high prevalence of potential transmission risk, the large 

discrepancy between self-reported VL and actual VL as measured from the DBS specimens 

is concerning. These results indicate that participant self-report may not be reliable due to 

social desirability bias or recall bias, or that participants may have been experiencing 

fluctuating viral load in between HIV care visits.

Impact of drug use on HIV care

We found that 40% (106/266) of stimulant drug-using MSM reported injection drug use in 

the previous 3 months before enrollment in the M-Spot study. Substance use and injection 

drug use are important factors contributing to suboptimal medication adherence, detectable 

viral load, and further HIV transmission (Langebeek et al., 2014). MSM who use substances 

experience barriers to accessing ART and are more likely to have poor adherence (Shoptaw, 
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2017). Individual factors such as co-morbidities, social factors such as lack of social 

supports and community, and structural factors such as poverty, stigma, and discrimination 

create barriers to care for substance users (Ferro et al., 2015; Malta, Magnanini, Strathdee, & 

Bastos, 2010).

Injection drug use can exacerbate disengagement in HIV care activities. Stimulant injecting 

MSM are especially at risk. Research shows that cocaine and amphetamines are associated 

with more frequent injections (Booth, Watters, & Chitwood, 1993), and amphetamine 

injectors are more likely to report syringe sharing in the past 30 days, compared to persons 

who inject drugs other than amphetamines (Braine, Des Jarlais, Goldblatt, Zadoretzky, & 

Turner, 2005; Rondinelli et al., 2009). As mentioned previously, one barrier that MSM who 

inject amphetamines experience is that unlike opioid addiction, there currently is no MAT 

for amphetamine addiction, meaning there is no opportunity to combine drug treatment with 

HIV treatment (Ballester, Valentine, & Sofuoglu, 2017). This is problematic because 

combined treatment is most successful for HIV positive substance users (Low et al., 2016; 

Malta et al., 2010). Research should focus on how to engage stimulant substance users, 

including injectors, in treatment. Further research is also needed to assess how stimulant 

injection affects MSM participation in biomedical research, and if there are any significant 

differences with stimulant drug users who report no injection drug use. Longitudinal studies 

of drug users (and typologies of use) will help research and intervention communities tailor 

treatment and adherence among drug-using MSM.

Study limitations

First, although no significant differences were observed when comparing drug use groups at 

early study stages (i.e., blood collection vs. enrollment, and mailing kit to lab vs. 

enrollment), about 40% of participants who enrolled did not provide a testable specimen and 

therefore did not complete the study protocol. When comparing the individuals who 

provided a testable specimen versus those enrolled, differences were observed between drug-

use groups. We have previously reported (Hirshfield et al., 2018) that participants who 

withdrew or were lost to follow-up in the M-Spot study had lower ART adherence scores. 

Further research is needed to assess how suboptimal ART adherence and drug use patterns 

affect a participant’s ability to provide a testable DBS specimen. It is also important to 

understand how different ways of delivering the study instructions may improve the 

successful completion of this type of biomedical study that requires participants to self-

collect biological specimens. Second, the study population was recruited from a sample of 

men who had already completed a 12-month online intervention. It is possible that these 

participants, regardless of drug use behavior, may be more likely to participate in biomedical 

studies involving DBS specimens. Furthermore, stimulant and other drug use patterns may 

be different in other populations of MSM living with HIV. Third, a quarter of men reporting 

past 3-month no drug use in the 12-month parent survey reported past 3-month drug use in 

the 9-month parent survey. It is possible these men are more similar to participants who 

reported other or stimulant drug use behavior in the 12-month parent survey; future studies 

should assess longitudinal substance use and the impact of distal vs. proximal drug use 

behavior on biomedical study participation. Lastly, the assay used to test the DBS specimens 

was only able to provide quantitative VL results above 832 copies/mL. The utility of results 

Teran et al. Page 13

Arch Sex Behav. Author manuscript; available in PMC 2021 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



≤832 copies/mL is a limitation as the manufacturer has not published the assay’s lower limit 

of detection. Future research measuring HIV VL from DBS specimens should strive to use 

assays that can detect lower levels of HIV-1 RNA in order to improve research efforts, limit 

epidemiologic issues such as data misclassification, and improve the utility of DBS 

specimens in treatment as prevention strategies.

Conclusions

Findings from this study highlight the feasibility of conducting home-collection of 

biomarker data for laboratory HIV viral load testing among MSM living with HIV. Despite 

the feasibility of providing DBS specimens, this study identifies differences in the ability to 

complete a study protocol based on drug use history, and that drug use profile may be 

associated with varying degrees of study participation. Further, DBS viral load results 

indicate various levels of detectable viral load among a population reporting sexual 

transmission risk behaviors before and during this research study. With the current opioid 

and stimulant epidemics impacting marginalized populations - including MSM living with 

HIV - it is critical to engage these populations in future clinical and biomedical interventions 

as they are likely in greatest need of services and treatment. Strategies to improve 

particiation and completion of study activities among stimulant users could include 

contingency management (Landovitz, Fletcher, Shoptaw, & Reback, 2015) and the ability to 

access study staff via video (e.g., teleconferencing with study personnel to obtain one-on-

one coaching on how to self-collect a testable blood specimen). Future studies should also 

consider personality attributes associated with different types of substance users (e.g., 

stimulant vs. non-stimulant users), including impulsivity characteristics which may explain 

specific differences observed in this study among stimulant drug users (de Wit, 2009; Ersche 

et al., 2013; Verdejo-García, Lawrence, & Clark, 2008). In all, results from this study 

provide important information that can help researchers better prepare for similar study 

designs that incorporate self-collected specimens and aim to engage populations 

experiencing difficulties with ART adherence as well as achieving and maintaining viral 

suppression.
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Figure 1. 
M-Spot Study Flow Diagram
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