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Abstract

This pilot study evaluated the use of smartphone ecological momentary assessments (EMA) for 

self-monitoring to optimize treatment outcomes among gay and bisexual men enrolled in an 

outpatient methamphetamine abuse treatment service program. Participants (N = 34) received 

EMA prompts five times daily to self-monitor their methamphetamine use, cravings, sexual risk 

behaviors, and associated triggers and affect throughout the 8-week treatment program. 

Participants were randomized into either a self-directed condition with access to a web-based 

EMA response visualization dashboard (“EMA+Dashboard”; n = 16); or, a counselor-supported 

condition incorporating weekly, 30-minute, one-on-one counseling sessions to review and discuss 

the participant’s self-monitoring data on the dashboard (“EMA+Dashboard+Counselor”; n = 18). 

Pilot participants were compared with historical controls (n = 102) as the reference group in 

multiple regression analyses to assess the impact of the two study conditions on the treatment 

service program outcomes. Study participants with weekly counseling (EMA+Dashboard

+Counselor) exhibited significantly greater reductions in the number of condomless anal 

intercourse episodes than historical controls (IRR = 0.02, 95% CI [0.00, 0.30]), whereas the 

reduction was of similar magnitude as controls in the EMA+Dashboard self-directed condition 

(IRR = 0.23, 95% CI [0.02, 3.56]). Treatment effects were not significant for comparisons between 

the two study conditions and historical controls for self-reported methamphetamine use (EMA

+Dashboard: IRR = 1.06, 95% CI [0.32, 3.49]; EMA+Dashboard+Counselor: IRR = 0.46, 95% CI 
[0.14, 1.49]), number of male partners (EMA+Dashboard: IRR = 1.02, 95% CI [0.39, 2.61]; EMA

+Dashboard+Counselor: IRR = 0.54, 95% CI [0.20, 1.45]), and the likelihood of providing a urine 

sample that tested positive for methamphetamine metabolites (EMA+Dashboard : OR = 1.00, 95% 
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CI [0.79, 1.25]; EMA+Dashboard+Counselor: OR = 0.93, 95% CI [0.74, 1.16]). The pilot study 

provides preliminary evidence that the treatment outcome for condomless anal intercourse can be 

improved through a combination of smartphone- and counselor-assisted self-monitoring.

Keywords

methamphetamine; MSM; sexual risk behavior; intervention; ecological momentary assessment; 
self-monitoring

1 Introduction

1.1 Methamphetamine Use and HIV among Gay and Bisexual Men in the U.S.

In the United States (U.S.), methamphetamine use is more prevalent among gay and bisexual 

men (GBM) than among heterosexual males. According to the 2015 National Survey on 

Drug Use and Health, 3.4% of GBM aged 18 or older used methamphetamine in the past 

year, compared to 0.9% of adult heterosexual men (Medley et al., 2016). Comprehensive 

epidemiological data on geographic patterns in methamphetamine use of GBM is lacking, 

but smaller-scale behavioral studies suggest that methamphetamine use is particularly 

elevated among GBM in major urban centers such as Los Angeles or New York City (Grov, 

Bimbi, Nanin, & Parsons, 2006; Halkitis, Levy, Moreira, & Ferrusi, 2014; Reback, Fletcher, 

Shoptaw, & Grella, 2013; Solomon, Halkitis, Moeller, & Pappas, 2012).

The adverse effects of chronic methamphetamine use are wide-ranging, including 

neurocognitive impairments (Curtin et al., 2015; Dean, Groman, Morales, & London, 2013), 

psychiatric illness (Salo et al., 2011), and increased risk of cardiovascular disease and stroke 

(Huang et al., 2016). Among GBM and other men who have sex with men (MSM), 

methamphetamine use has also been shown to increase engagement in unsafe sexual 

behavior and risk for infection with HIV (Grov et al., 2014a; Hirshfield, Remien, 

Walavalkar, & Chiasson, 2004; Nakamura, Mausbach, Ulibarri, Semple, & Patterson, 2011; 

Shoptaw & Reback, 2006). This deleterious combination of both direct (e.g., neurological, 

dental, cardiovascular) and secondary (i.e., increased risk for infection with HIV) 

consequences of methamphetamine use for GBM in the U.S. has created a pressing need for 

efficacious and evidence-based interventions specifically tailored to methamphetamine-using 

GBM engaged in HIV sexual risk-taking.

1.2 Gay-specific Cognitive Behavioral Therapy (GCBT) for Methamphetamine-using GBM

Shoptaw and Reback (Reback & Shoptaw, 2014; Shoptaw et al., 2005, 2008) developed and 

manualized a gay-specific, cognitive behavioral therapy (GCBT) small-group intervention 

for GBM that supplements standard cognitive-behavioral techniques (Rawson et al., 1995) 

with gay male cultural references and targets both methamphetamine use and HIV-related 

sexual risk behaviors. Two randomized controlled trials demonstrated efficacy of the GCBT 

intervention, showing significant and sustained reductions in methamphetamine use, number 

of male sex partners, and unprotected anal sex (Shoptaw et al., 2005, 2008). A modified 

version of the GCBT intervention, named Getting Off: A Behavioral Treatment Intervention 
for Gay and Bisexual Male Methamphetamine Users, was designed to increase cost and time 

Reback et al. Page 2

J Subst Abuse Treat. Author manuscript; available in PMC 2018 December 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



effectiveness (Reback & Shoptaw, 2014) for application in community settings. The Getting 
Off outpatient treatment program comprises 24 group sessions over an 8-week time period. 

An ancillary low-cost contingency management intervention provides incentives to 

participants who submit methamphetamine-metabolite-free urine samples. Urine drug 

screenings are administered thrice weekly for the duration of the program. The Getting Off 
intervention was shown to be similarly efficacious in reducing methamphetamine use and 

sexual risk behaviors as the original GCBT intervention (Reback & Shoptaw, 2014).

1.3 Augmenting Getting Off through Ecological Momentary Assessment Self-Monitoring

Evidence-based treatment interventions, such as the Getting Off intervention for GBM 

methamphetamine users, are well-poised to take advantage of recent advancements in 

mobile, technology-based health interventions. Self-monitoring, a core element of evidence-

based interventions (Chorpita, Daleiden, & Weisz, 2005; Michie et al., 2013) and theories of 

behavior change and self-regulation (Bandura, 1991; Carver, 1979; Kanfer, 1970), has been 

made more feasible and accessible through the widespread use of mobile phones and may 

enhance intervention effects. There is modest meta-analytic evidence that self-monitoring 

supports self-management of diabetes (Warsi, Wang, LaValley, Avorn, & Solomon, 2004) 

and obesity (Burke, Wang, & Sevick, 2011). Substance abuse intervention research suggests 

that repeated assessments may increase self-monitoring and thereby improve targeted 

outcomes (Jenkins, McAlaney, & McCambridge, 2009; McCambridge, 2009). A similar 

effect may also underlie sexual risk reduction on the order of 15% to up to 30% that was 

observed in control groups in some HIV prevention trials (Healthy Living Project Team, 

2007; Kamb et al., 1998; NIMH Multisite HIV Prevention Trials Group, 1998).

Ecological Momentary Assessment (EMA) is an intensive self-report methodology 

involving multiple time- and/or event-based prompts for reporting experiences and behaviors 

throughout a day in natural settings, and has been used extensively in basic behavioral 

research on substance use (Shiffman, Stone, & Hufford, 2008; Shiffman, 2009). EMA 

researchers have noted methodological challenges of potential reactivity (i.e., changes in 

awareness and behaviors or “assessment effects”) in response to intensive self-assessments, 

particularly when a sample population is motivated to change (Heron & Smyth, 2010; 

Shiffman et al., 2008).

EMA methods have been used extensively in tobacco and alcohol research, including with 

in-treatment and in-recovery populations, but relatively few studies have examined other 

substances such as heroin and cocaine (Serre, Fatseas, Swendsen, & Auriacombe, 2015). For 

example, EMA was instrumental in assessing the impact of cognitive, affective, and 

motivational factors (Huhn et al., 2016; Marhe, Waters, van de Wetering, & Franken, 2013; 

Waters, Marhe, & Franken, 2012) as well as stress (Preston et al., 2017) on drug craving and 

use among heroin- and/or cocaine-dependent patients. One study examined the feasibility 

and acceptability of EMA in a sample of four male and two female adult methamphetamine-

dependent users (Galloway, Didier, Garrison, & Mendelson, 2008). Approximately 30 EMA 

studies targeted sexual behavior, and a subsample of these included GBM. Wray, Kahler, 

and Monti (2016) found EMA to be feasible and acceptable in a sample of twelve high-risk 

MSM who reported on sexual behaviors and substance use. To date, no EMA study has 
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worked with GBM methamphetamine users at high-risk for HIV acquisition and 

transmission.

EMA and reliable self-monitoring have historically been both costly and labor intensive, 

relying on paper-based methods, instructions and alarms (i.e., watches or pagers), or, more 

recently, early technological portals through personal digital assistants, interactive voice 

response calls or websites. The rapid development and proliferation of smartphone 

technology over the past decade has enabled EMA and self-monitoring methods to become 

affordable, portable, and scalable. Acceptability of technology-based interventions is high 

among GBM who, as early as the 1990s, became vanguard users of emerging digital 

technologies by adopting the Internet for sexual purposes (e.g., finding sex partners, seeking 

sexual health information, pornography Grov, Breslow, Newcomb, Rosenberger, & 

Bauermeister, 2014b). Recent data indicate more widespread use of mobile technologies by 

GBM than in other adult populations (Grov et al., 2014b).

Prior research has demonstrated promising results in the adoption of technology-based self-

monitoring among MSM. In a 6-month prospective study with young adult MSM, 

participants who completed web-based diaries about their sexual behaviors reported fewer 

unprotected anal sex acts in retrospective surveys and had fewer new HIV/STI diagnoses 

than participants without diaries (Glick, Winer, & Golden, 2013; Horvath, Beadnell, & 

Bowen, 2007). A mixed methods study of self-monitoring and web-dashboards for 

substance use, sexual risks, medication adherence, and quality of life among people living 

with HIV suggest that multiple theory-linked mechanisms are at play in supporting behavior 

change and self-management, including increased awareness of behaviors and triggers, 

comparison to a personal standard or social norm, reminders, goal progress tracking and 

accountability, self-rewards, and reinforcement (Swendeman et al., 2015). In summary, 

theory and emerging empirical research suggest that technology-based self-monitoring using 

EMA methods may serve to enhance impacts of traditional interventions.

The aim of the present study was to evaluate pilot data on the use of EMA for optimizing 

treatment outcomes among GBM enrolled in the Getting Off outpatient methamphetamine 

abuse treatment service program in Los Angeles. The pilot study examined the feasibility, 

acceptability, and potential utility of EMA using smartphones and an open-source mobile 

health application platform, accompanied by a web-based visualization dashboard, with and 

without counseling. It was hypothesized that EMA self-monitoring would optimize 

methamphetamine outpatient treatment outcomes by prompting participants to self-monitor 

their methamphetamine use, cravings, HIV sexual risk behaviors, and associated triggers and 

affect throughout the intervention period. The postulated effects of EMA were evaluated by 

comparing study participants’ treatment outcomes with the outcomes of historical controls 

who participated in the same Getting Off outpatient program. To our knowledge, this is the 

first study to adopt EMA as a self-monitoring intervention support strategy with 

methamphetamine users and, specifically, the high-risk population of GBM 

methamphetamine users.
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2 Materials and Methods

2.1 Participants

Pilot participants (N = 34) were enrolled from December 2013 through July 2014. Eligibility 

criterion was within the first week of enrollment in the Getting Off methamphetamine abuse 

outpatient treatment program. The eligibility criteria for the Getting Off program was broad, 

given that Getting Off was a community-based service program and not a research study: 1) 

identified as a gay or bisexual male; 2) used methamphetamine in the previous 12 months; 

and, 3) seeking treatment for their methamphetamine use.

2.2. Procedures

2.2.1 Recruitment and enrollment—Participants were recruited from the Getting Off 
methamphetamine abuse treatment program (Reback & Shoptaw, 2014) in Los Angeles, 

California. Getting Off participants were invited to participate in the EMA pilot study at the 

time that they enrolled, and could enroll in the study at any time during their first week of 

participation in Getting Off. Getting Off participants were informed that participation in the 

EMA study was voluntary and that participation in the Getting Off treatment program was 

not dependent upon participation in the EMA study. Interested participants met with a 

research assistant (RA) in a private room who answered all questions and provided written 

informed consent.

Participants were assisted by the RA on how to install the EMA app, set up a personalized 

time frame for prompts (alarms) to complete the EMAs, and how to access and utilize the 

password protected study visualization dashboard website. Each participant received a 

unique study login ID and password to securely access the app and dashboard website. 

Participants used their personal cell phones. If a participant did not own a cell phone that 

was compatible with the EMA mobile app, either an Android or iPhone, and did not have a 

minimum of 8 weeks left on their contract with an unlimited data plan, he was lent an 

Android study cell phone plus two chargers, for the duration of his participation in the study 

(n = 17). A study cell phone had a data plan but did not have a calling plan.

2.2.2 Intervention phase—The web-based dashboard displayed all EMA survey 

responses by time and by location. The goal of the time and location feature was to enable 

participants to look for time and location trends and patterns of association between different 

EMA survey responses and methamphetamine use and/or sexual risk behaviors. The RA 

monitored EMA data on a daily basis (during weekdays) and contacted, via a phone call or 

text message, any participant who did not complete an EMA survey for three consecutive 

days. The RA also provided trouble-shooting support for any technical problems that a 

participant experienced in using the app or dashboard.

2.2.3 Incentives and compensation—Participants were compensated $25 for 

completing the 4-week follow-up evaluation, $50 for completing the 8-week follow-up 

evaluation, and $40 for completing the 12-week follow-up evaluation. Additionally, there 

was an increasingly valuable incentive schedule for EMA surveys completed. Participants 

earned up to $20 every two weeks during the 8-week study intervention, based on how many 
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EMA surveys were completed. There were 5 surveys each day for a total of 70 surveys every 

two weeks. Table 1 illustrates the incentive schedule for survey completion. Participants 

were compensated in gift cards, no cash was given. Study procedures were approved by the 

Friends Research Institute’s and University of California, Los Angeles Institutional Review 

Boards.

2.3 Interventions

Participants were randomized either to: 1) cell phone EMA self-monitoring plus a web-

based visualization dashboard (“EMA+Dashboard”; n = 16); or, 2) the same intervention as 

above plus a 30-minute, once a week, one-on-one counseling session to review and discuss 

the participant’s self-monitoring data on the web dashboard (“EMA+Dashboard

+Counselor”; n = 18). The EMA self-monitoring and counseling activities extended over the 

8-week Getting Off intensive outpatient treatment program.

All participants were prompted to complete EMA surveys five times each day between the 

hours of 9:00 AM and 12:00 AM, approximately every three hours, unless the participant 

preferred to schedule alerts for a different 15-hour period (e.g., between 12:00 noon and 

3:00 AM). Each EMA survey covered the prior 3 hours and assessed the following domains 

with 6 to 23 questions (depending on responses): 1) external triggers, 2) internal triggers/

affect, 3) substance use cravings and substance use, and 4) sexual encounters (Figure 1). One 

of the five EMA surveys, administered between the hours of 3:00 PM and 6:00 PM, included 

additional questions on sexual encounters in the last 24 hours (reported on collectively in 1 

to 8 questions, depending on responses) and HIV and/or psychotropic medications 

adherence (if appropriate; 1 question for each type of medication). EMA surveys took less 

than three minutes to complete and the sexual encounter questions took less than two 

minutes to complete for each sexual encounter reported. Each EMA entry was automatically 

time-stamped and location-stamped using the cell phone’s GPS, which enabled the 

dashboard to display data by time and by location. Additionally, participants could complete 

an EMA whenever they chose, for example, if a participant wanted to report a trigger, 

craving, substance use, or sexual encounter just after it occurred. Participants could also turn 

off the EMA application’s survey prompt notifications (reminder alarms) if they did not 

want to be disturbed.

2.3.1 EMA+Dashboard—Participants randomly assigned to the “EMA+Dashboard” 

condition were asked to complete EMA surveys when alerted by the app five times a day 

during the 8-week Getting Off outpatient treatment program. Participants were also 

encouraged to complete EMA surveys whenever an event occurred that was covered in the 

survey questions such as experiencing a substance use craving, a substance use episode, a 

sexual encounter. The web-based visualization dashboard provided a detailed chronological 

review of a participant’s momentary assessments, structured by domain (Figure 2). 

Participants were able to review their personal dashboard at any time during the 8-week 

intervention.

2.3.2 EMA+Dashboard+Counselor—Participants randomly assigned to the “EMA

+Dashboard+Counselor” condition participated in the same activities and dashboard access 
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as the “EMA+Dashboard” condition. Additionally, participants in the “EMA+Dashboard

+Counselor” condition met with the RA (cross-trained as a certified substance abuse 

counselor) for an on-site, one-on-one counseling session once a week for up to 30 minutes 

over the 8-week EMA study and Getting Off program. During the counseling sessions, the 

RA facilitated a discussion on the participant’s progress by reviewing the web-based 

dashboard and EMA survey question responses and urinalysis results. The counseling 

sessions focused on identifying trends and patterns of association between different EMA 

surveys and urinalysis results through visual inspection of the dashboard, highlighting 

successes and challenges, and problem solving triggers, cravings, methamphetamine use, 

and high-risk sex.

2.4 Matched Historical Control Group

A historical matched control group was selected from a pool of 407 participants who were 

enrolled in the Getting Off program between January 1, 2011 and June 30, 2014. 

Procedurally, there was no difference between historical controls and study participants, 

except for the addition of EMA for study participants. Historical controls were selected with 

a nearest-neighbor propensity score algorithm (Ho, Imai, King, & Stuart; 2007, 2011) that 

determined the three best control matches for each of the 34 EMA pilot participants, 

resulting in a sample of 102 historical control participants. A logistic regression model was 

used to estimate the propensity score, defined as the probability of being in the EMA groups, 

conditional on the covariates age, race/ethnicity (Caucasian/White, African American/Black, 

Hispanic/Latino, multiethnic/other), HIV serostatus (positive, negative), and self-reported 

methamphetamine use level (addict, abuser, problem user, social user). In addition, we 

imposed exact-matching restrictions on all covariates except age.

2.5 Measures

2.5.1 Admission Form—Originally developed for substance abuse treatment (Rawson 

et al., 1995) and modified, in consultation with the developers, for use among 

methamphetamine-using MSM (Shoptaw et al., 2005), the Admission Form was 

administered at baseline only and collected sociodemographic data (e.g., age, race/ethnicity, 

educational attainment, income, HIV status, and methamphetamine use [month and year of 

first use, number of days used in past 30 days, method of use]).

2.5.2 Behavioral Questionnaire – Amphetamine (BQA)—The BQA gathers 

information on HIV-related drug and sexual risk behaviors (Chesney, Chambers, & Kahn, 

1997; Twitchell, Huber, Reback, & Shoptaw, 2002). The BQA was administered at baseline, 

4-, 8-, and 12-week follow-ups to obtain information on sexual risk behaviors, including the 

number of episodes (0-999) of condomless anal intercourse with non-primary partner(s) and 

number of sexual partners (0-999) in the past 30 days. Participants provided a self-

descriptive report on their level of methamphetamine use (i.e., addict, abuser, problem user, 

social user, non-user) by choosing between five single-sentence statements (e.g., “A crystal 

methamphetamine addict or recovering crystal methamphetamine addict,” “A crystal 

methamphetamine abuser”).
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2.5.3 Substance Use Form—The Substance Use Form was administered at baseline, 

4-, 8-, and 12-week follow-ups to obtain information on substance use, including injection, 

in the past 30 days.

2.5.4 Urine drug screening—Urine samples were collected three times per week 

during the 8-week treatment period and once at 12-week follow-up and analyzed for 

metabolites of methamphetamine. Sample results were coded qualitatively as positive or 

negative using a cutoff of 1000 ng/ml (W254 Multi-Drug Test 5 in 1, W.H.P.M., Inc., 

Irwindale, CA, USA).

2.5.5 Retention—Treatment retention was assessed as the last week (0 through 8) of 

clinic attendance (operationalized as either an attended Getting Off group session or a 

submitted urine sample).

2.6 Data Analysis

Participants in the EMA+Dashboard condition, the EMA+Dashboard+Counselor condition, 

and the matched historical control group were compared at baseline (week 1) and at the last 

follow-up (week 12) time point, which was four weeks following Getting Off treatment 

completion, on behavioral measures of methamphetamine use and sexual risk behaviors. 

Analyses for treatment outcome measures based on the results of the urine drug screenings 

for methamphetamine metabolites were conducted for the intervention period (weeks 1-8) 

and at follow-up. Specifically, the Joint Probability Index (Ling et al., 1997) is a group-level 

index that was determined separately for each condition at weeks 8 and 12, respectively. In 

each instance, it was calculated by dividing the sum of methamphetamine metabolite-free 

samples across participants by the product of the number of scheduled samples per 

participant and the number of participants enrolled in the respective condition. The 

Treatment Effectiveness Score (Ling et al., 1997) equaled the total number of 

methamphetamine metabolite-free samples per participant. With three scheduled urine 

samples per week during the 8-week intervention period, a participant’s Treatment 

Effectiveness Score could range from 0 to 24. Additional outcome measures included the 

percentage of methamphetamine metabolite-free samples per participant during the 8-week 

intervention period, the number of methamphetamine metabolite-free samples at follow-up, 

and the longest consecutive sequence of methamphetamine metabolite-free samples per 

participant during the intervention period, ranging from 0 to 24. All analyses were based on 

the intention-to-treat sample, that is, all participants who were enrolled in the study were 

included in the analysis. In case of missing data, listwise deletion was used in each analysis. 

Univariate comparisons were carried out using t-test for continuous variables, Kruskal-

Wallis (KW) test for count data, and chi-square test for categorical variables or Fisher’s 

exact test when at least one cell of the contingency table contained fewer than five 

observations.

Primary study hypotheses concerning the effect of treatment condition on methamphetamine 

use and sexual risk behaviors were tested in mixed-effects negative binomial regression 

models with treatment condition (EMA+Dashboard; EMA+Dashboard+Counselor; matched 

historical control group) and time (week 1, week 12) as predictors. The likelihood of 
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providing a urine sample tested positive for methamphetamine metabolites was investigated 

in a mixed-effects logistic regression analyses with treatment condition and time (weeks 1-8) 

as predictors. The significance level for all statistical tests was set to α = .05. All analyses 

were carried out using the R language and environment for statistical computing, version 

3.3.3.

3 Results

3.1 Baseline Characteristics

Table 2 provides a descriptive summary of baseline sociodemographic and 

methamphetamine use characteristics of the participants enrolled in the EMA pilot (full 

sample) and the matched historical control group. As a consequence of the matching 

procedure, both samples were identical in the distribution of race/ethnicity (predominantly 

Caucasian/White and Hispanic/Latino), had the same rate of HIV-seropositivity (47.1%), 

and contained the same relative number of methamphetamine-use levels (predominantly 

self-reported addicts and abusers). There were also no significant group differences in 

average age, education, lifetime methamphetamine use, income distribution, or in the 

relative frequency of injection methamphetamine use.

3.2 Self-Reported Methamphetamine Use

Univariate analyses showed no significant differences between treatment conditions for the 

reported number of days of methamphetamine use at baseline (week 1) or at follow-up 

(week 12; Table 3). The potential differences in the treatment effect were evaluated, i.e., 

differences in the observed change between baseline and follow-up, in a mixed-effects 

negative binomial regression (Table 4, Model I). While the main effect of time was 

significant (IRR = 0.54, 95% CI [0.34, 0.87]), indicating a decrease in the number of days of 

methamphetamine use from baseline to follow-up, the lack of significant interaction effects 

showed that this decrease was of similar magnitude in each of the two EMA conditions 

when compared to the decrease in the control condition, respectively.

3.3 Sexual Risk Behaviors

The number of male sexual partners in the past 30 days was comparable across treatment 

conditions at baseline and at follow-up, given the lack of significant univariate effects at 

each time point (Table 3). Modeling results showed a significant reduction in the number of 

male sexual partners over time (IRR = 0.49, 95% CI [0.35, 0.70]), but this treatment effect 

did not differ significantly between conditions (Table 4, Model II).

For number of episodes of condomless anal intercourse (receptive or insertive) with a non-

primary partner in the past 30 days, univariate analyses revealed significant differences 

between treatment conditions at baseline (KW χ2(2) = 7.2) and at follow-up (KW χ2(2) = 

6.1; Table 2). In a negative binomial regression analysis (Table 4, Model III), a significant 

effect of time (IRR = 0.37, 95% CI [0.17, 0.81]) indicated a reduction in the number of 

episodes from baseline to follow-up. Of note, this treatment effect was stronger in the EMA

+Dashboard+Counselor condition than in the matched historical control condition, as 
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evidenced by a significant interaction between EMA+Dashboard+Counselor and time (IRR 
= 0.02, 95% CI [0.00, 0.30]).

3.4 Urine Drug Screening Outcomes

The aggregate drug screening indices summarized in Table 3 suggests that the EMA

+Dashboard condition exhibited consistently superior performance over the EMA

+Dashboard+Counselor condition and the matched historical control condition. However, 

univariate analyses did not reveal any significant differences between the three treatment 

conditions. A longitudinal logistic regression analysis (Table 4, Model IV) showed that the 

likelihood of providing a urine sample tested positive for methamphetamine metabolites 

decreased across the treatment period (OR = 0.85, 95% CI [0.74, 0.97]), but there were no 

significant observed interaction effects, suggesting that the size of the treatment effect was 

comparable between conditions.

3.5 Retention

Figure 3 illustrates the progress and retention from initial screening through 12-week follow-

up evaluations. There was no statistically significant difference with respect to the last week 

of clinic attendance between the three treatment conditions (Table 3).

4 Discussion

This pilot study sought to evaluate whether treatment outcomes from the intervention, 

Getting Off: A Behavioral Treatment Intervention for Gay and Bisexual Male 
Methamphetamine Users (Reback & Shoptaw, 2014; Shoptaw et al., 2005, 2008), could be 

optimized through the addition of EMA self-monitoring during the 8-week treatment period. 

It was hypothesized that the additional self-monitoring introduced by EMA would promote 

behavior change through increased awareness of their own risky behavior and its correlates, 

as well as reminders from EMA prompts and goal tracking and accountability, thereby 

positively impacting treatment outcomes. Findings reported here provide partial support for 

the hypothesis. Most importantly, the results found a significantly greater reduction in the 

frequency of engagement in condomless anal intercourse from baseline to 12-week follow-

up in the EMA+Dashboard+Counselor condition (but not in the EMA+Dashboard condition) 

compared with matched historical controls. The finding suggests EMA in conjunction with 

guided self-monitoring optimized sexual risk outcomes of the Getting Off intervention, and 

that participants did not benefit solely from the EMA visualization dashboard alone. A 

qualitative analysis by Swendeman and Reback (2015) indicated that participants either did 

not view their visualization dashboard, or were not as able to derive helpful insights from the 

survey results summarized in their visualization dashboard. By contrast, when participants 

discussed their EMA survey reports with a counselor, identifying behavioral patterns and 

enhancing accountability to behavior change goals, EMA became an effective tool for 

reducing the frequency of sexual risk behaviors. This finding dovetails with the results of 

Helzer et al. (2008) who found that feedback-enhanced self-monitoring of alcohol 

consumption after a brief alcohol intervention had a therapeutic advantage over self-

monitoring without feedback.
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Reductions in the number of male sexual partners, in the frequency of methamphetamine 

use, and in the likelihood of submitting a urine sample that was positive for 

methamphetamine metabolites were observed in both study conditions and did not differ 

statistically with reductions observed in the matched historical control condition. 

Comparable rates of relapse to substance use over a four-month period in a group of EMA 

participants and a non-EMA control group were also reported by Moore et al. (2014). It is 

worth noting, however, that in the present study, regression coefficient estimates suggested a 

greater effectiveness of the EMA+Dashboard+Counselor condition for self-reported 

methamphetamine use and number of male sexual partners, a finding that may emerge as 

statistically significant in an adequately powered replication study.

An obvious limitation of this pilot study is the small sample size that limited the ability to 

detect EMA effects. The finding that EMA was only effective in conjunction with a 

counselor raises the issue of whether there are other variables that moderate the effects of 

EMA that were not taken into account in this study. Though random condition assignment is 

meant to control for the influence of such moderators, the small sample size of this pilot 

study allows for the possibility that such exogenous effects remain. Newcomb and 

Mustanski (2013) reported that behavior change effects of MSM’s weekly online sexual 

diaries depended on the moderating effects of social-cognitive variables, specifically, only 

participants with sufficient risk reduction motivation exhibited a decrease in the likelihood 

of condomless anal intercourse over time. Thus, much remains to be understood about the 

conditions under which self-monitoring interventions, either in the form of stand-alone 

treatments or treatment adjuncts as in the current study, can effectively reduce sexual risk 

and drug use behaviors in MSM. Swendeman and colleagues (2015) proposed a theoretical 

framework of self-monitoring that posits different self-monitoring functions (e.g., reflection, 

reinforcement, cues to action) and mediators (e.g., cognitions, motivations, support) that 

intervene between self-monitoring and behavioral outcomes. Such a framework would 

provide helpful guidance for future research on the utility of EMA and self-monitoring in 

the treatment of methamphetamine-using MSM. Qualitative results from this study suggest 

that multiple causal mechanisms are at play in self-monitoring, feedback and counseling 

activities, in conjunction with Getting Off’s small-group and cognitive-behavioral 

intervention activities (Swendeman & Reback, 2015).

5 Conclusion

Methamphetamine-using GBM who participated in the Getting Off outpatient program were 

previously shown to reduce both methamphetamine use and sexual risk behavior (Reback & 

Shoptaw, 2014; Shoptaw et al., 2005, 2008). The results of this pilot study suggest that 

Getting Off sexual risk outcomes can be optimized through a combination of technology- 

and counselor-assisted self-monitoring.
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Figure 1. 
Examples of EMA survey questions administered through the mobile app about craving for 

methamphetamine (left) and number of sexual encounters (right).
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Figure 2. 
Example of the visual dashboard displaying a participant’s responses to EMA survey 

questions about craving for methamphetamine and other substances over a two-week period.
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Figure 3. 
CONSORT diagram of study progression and retention
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Table 1.

Incentive Schedule for EMA Survey Completion

Participants could earn: If participant completed: # of surveys the participant must complete every two weeks:

$20.00 90% of the surveys or greater 63 to 70 surveys

$17.50 Between 80% and 89% of the surveys 56 to 62 surveys

$15.00 Between 70% and 79% of the surveys 49 to 55 surveys

$12.50 Between 60% and 69% of the surveys 42 to 48 surveys

$10.00 Between 50% and 59% of the surveys 35 to 41 surveys

$7.50 Between 40% and 49% of the surveys 28 to 34 surveys

$5.00 Between 25% and 39% of the surveys 17 to 27 surveys

$2.50 Between 10% and 24% of the surveys 7 to 16 surveys

$1.00 Between 1% and 9% of the surveys 1 to 6 surveys

-0- No surveys No surveys
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Table 2.

Participant Characteristics by Sociodemographics, HIV Status, and Methamphetamine Use

Variable
Combined EMA

N = 34
Historical Matches

N = 102 Test statistic

Age (years), M (SD)* 40.6 (9.3) 40.4 (8.6) t(53) = −0.08

Race/ethnicity, N (%)*

 White 12 (35.3%) 36 (35.3%)

—
 Hispanic/Latino 11 (32.4%) 33 (32.4%)

 Black/African American 7 (20.6%) 21 (20.6%)

 Multi/other 4 (11.8%) 12 (11.8%)

 HIV seropositivity, N (%)* 16 (47.1%) 48 (47.1%) —

Methamphetamine-use level, N (%)*

 Addict 21 (61.8%) 63 (61.8%)

—
 Abuser 8 (23.5%) 24 (23.5%)

 Problem user 3 (8.8%) 9 (8.8%)

 Social user 2 (5.9%) 6 (5.9%)

Education (years), M (SD) 13.8 (2.4) 13.8 (2.6) t(60) = 0.02

Income (annual), N (%)
a

 < $15,001 28 (82.4%) 71 (69.6%)

FET
p = .459

 $15,001-$30,000 3 (8.8%) 16 (15.7%)

 $30,001-$60,000 1 (2.9%) 5 (4.9%)

 > $60,000 1 (2.9%) 10 (9.8%)

Reported methamphetamine use

 Lifetime methamphetamine use (in years), M (SD) 13.6 (8.0) 14.0 (7.6) t(54) = 0.27

 Any injection methamphetamine use, N (%) 22 (64.7%) 57 (55.9%) χ2
(1) = 0.82

Note. FET = Fisher’s exact test.

*
Historical matches were selected based on the variables age, race/ethnicity, HIV seropositivity, and self-described methamphetamine-use level. No 

statistical tests were conducted for race/ethnicity, HIV seropositivity, and methamphetamine-use level because the matching algorithm was 
specified to create identical distributions in these variables. There were no significant differences between the two EMA treatment conditions in any 
of the matching covariates (all ps > .3).

a
n(EMA) = 33.
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