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Abstract

Background—~Ecological momentary assessments (EMA) are data collection approaches that
characterize behaviors in real-time. However, EMA is underutilized in alcohol and substance use
research among men who have sex with men (MSM). The aim of this analysis is to explore the
correlates of engagement in EMA text messages among substance-using MSM in San Francisco.

Methods—The present analysis uses data collected from the Project iN pilot study (n=30). Over
a two-month period, participants received and responded to EMA daily text messages inquiring
about their study medication, alcohol, and methamphetamine use. Baseline characteristics
including demographics, alcohol use, and substance use were examined as potential correlates of
engagement in EMA text messages in logistic regression and proportional hazards models.

Results—Participants had a 74% response rate to EMA text messages over the study period.
MSM of color had significantly lower adjusted odds of responding to EMA texts 80% of the time
or more, compared to white MSM (adjusted odds ratio=0.05, 95%CI1=0.01-0.38). College-
educated MSM had a lower adjusted hazard of week-long discontinuation in EMA texts (adjusted
hazard ratio=0.12, 95%CI1=0.02-0.63). Older MSM had a higher adjusted hazard of week-long
discontinuation in EMA texts (adjusted hazard ratio=1.15, 95%CI=1.01-1.31).

Conclusion—Differences in engagement in EMA text prompts were discovered for MSM with
different racial/ethnic backgrounds, ages, and education levels. Substance use variables were not
correlated with engagement in text messages, suggesting that EMA may be a useful research tool
among actively substance-using MSM in San Francisco.
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1. Introduction

Current methamphetamine (meth) and alcohol use are more prevalent among men who have
sex with men (MSM) compared to the general U.S. population (Schoenborn et al., 2013;
Finlayson et al., 2011; Durell et al., 2008). Most MSM who report use of these substances
are non-dependent and use episodically (Santos et al., 2013; Santos et al., 2011); however,
these behavior patterns remain independently associated with HIV risk (Plankey et al., 2007;
Read et al., 2007; Koblin et al., 2003). Studies that survey substance use at a limited number
of time points fail to capture the episodic nature of these behaviors and are subject to bias
(Shiffman, 2009). Ecological momentary assessments (EMA) are data collection approaches
that characterize behaviors “in subjects' natural environments” (Shiffman, 2008). By
capturing real-time assessments of dynamic behaviors such as alcohol and substance use,
EMA methods have the potential to reduce recall bias and strengthen ecological validity
(Shiffman, 2008; Smyth & Stone, 2003). Ecological momentary assessments may be
employed in the form of electronic diaries, text messages, and other mobile technologies
(Shiffman et al., 2008). Widespread availability of these new technologies makes EMA a
feasible option for data collection (Portell, 2015). Previous studies utilized EMA to gather
social and behavioral observations in topic areas such as tobacco use (Waters et al., 2014;
Watkins et al., 2014; Berkman et al., 2011), eating disorders (Kraus et al., 2015), HIV/AIDS
(Hensel et al., 2012; Cook et al., 2010), and mood disorders (Ebner-Priemer & Trull, 2009).

EMA is an underutilized data collection method for substance use research among men who
have sex with men. However, it may prove useful for capturing the “situational cues and
social contexts” that influence substance use behavior (Shiffman, 2009). Although
researchers are concerned that compliance with EMA is questionable among substance-
using populations, studies have demonstrated that this is not the case (Yang et al., 2015;
Serre et al., 2012; Freedman et al., 2006; Hopper et al. 2006; Collins et al., 2003). Recent
studies have also shown that there is no strong correlation between EMA and change in
behaviors over time, allaying concerns that reporting behaviors on a day-to-day basis in
EMA could lead to assessment reactivity (Cook et al. 2010; Rowan et al., 2007; Hufford et
al., 2002). A study by Yang and colleagues (2015) was the first to show that smartphone-
based EMA methods were feasible and acceptable among MSM who use alcohol. However,
the study did not have the statistical power to analyze differences in characteristics between
participants who had high EMA text response rates and those with low response rates (YYang
et al., 2015). Analyses such as these would inform targeted trainings to improve participant
engagement in EMA technologies, especially in diverse samples. The aim of this secondary
analysis is to examine the sociodemographic, behavioral, and psychological correlates of
engagement in EMA text messaging among active substance-using MSM (SUMSM)
enrolled in a pharmacological intervention in San Francisco.
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2. Material and Methods
2.1. Study design and participants

Data for the analysis came from the Project iN study conducted at San Francisco
Department of Public Health from June 2013 to September 2014. The study was approved
by the Committee on Human Research affiliated with University of California, San
Francisco (IRB Number: 12-09809). Project iN is a double-blind, 1:1 randomized control
trial designed to assess the feasibility, acceptability, and tolerability of a pharmacologic
intervention to substance use among non-dependent meth- and alcohol-using MSM in San
Francisco (clinicaltrials.gov=NCT01723384). The objectives and methods of the parent
study are described elsewhere (Santos et al., 2015). In brief, the study recruited MSM
between the ages of 18 and 70 via community outreach and social media. Eligibility criteria
included: self-reported meth use of two times per month or more and binge-drinking at least
once weekly in the past 3 months; concurrent meth or alcohol use and anal intercourse in the
past 3 months; desire to reduce or discontinue meth/alcohol use; and absence of acute
psychiatric or medical ailments that would preclude safe study participation (e.g., depression
with suicidal ideation or known allergy to naltrexone). Potential participants were excluded
if they were determined by study clinicians to be dependent on meth or alcohol, as defined
by the Diagnostic and Statistical Manual of Disorders, Fourth Edition (DSM-1V). Thirty
participants were enrolled and randomized to either placebo or naltrexone, to be taken on a
targeted, intermittent basis (i.e., while experiencing cravings or before planned alcohol or
meth use). Informed consent was given by all participants.

2.2. Data collection and analysis

Participants came in for study visits at two-week intervals for a period of 2 months. At these
visits, data were collected using audio computer-assisted self-interview (ACASI) surveys.
Each participant's ACASI survey contained information about socio-demographic,
behavioral, and psychological characteristics. Included in the present analysis as potential
demographic correlates of engagement in EMA were: race/ethnicity, annual income,
education level, employment status, and health insurance status. Participants also responded
to items that captured their behaviors in the month prior to completing their baseline ACASI,
such as: substance use (e.g., marijuana or cocaine use), polysubstance use (use of substances
in addition to meth or alcohol), alcohol use, binge drinking frequency, and average meth use.
Severity of alcohol and meth dependence were each measured with scales that contained five
items on a 4-point Likert scale (e.g., “Did you worry about your meth use?”), with higher
scores denoting a higher degree of dependence (Gossip et al., 1995). Although MSM in this
sample were determined by study clinicians to be non-dependent for both meth and alcohol
according to the DSM-1V, severity of dependence scores for meth and alcohol were included
in this analysis because they afforded a granular, recent, and psychological characterization
of self-reported substance dependence. Finally, participants were asked to guess the
treatment group to which they belonged (naltrexone or placebo) and about acceptability of
EMA texting, motivation to join the study (e.g., to reduce meth or alcohol use), and
depression status (Cheng et al., 2006).
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Ecological momentary assessments were gathered by sending automated text messaging
prompts to participants through an online platform called Capito Health. A HIPAA-
compliant, cloud-based data server stored text message prompts and responses from
participants. At the baseline visit, study staff registered participants' phones with Capito
Health and trained participants to respond to text messaging prompts. Every participant
enrolled in the study chose the time at which they would receive the text prompts each day
and used their own cell phones to text their responses. Every day for the 60-day study
period, participants were asked to respond to up to three text prompts inquiring about their
behaviors in the previous day, including: 1) If they took their study medication, 2) If they
used meth and/or alcohol; and 3) If they took their study medication before meth or alcohol
use. As a confidentiality safeguard, abbreviations (e.g., “ma” for methamphetamine, “al” for
alcohol, and “tx” for study medication) were used in text messaging prompts. Participants
were trained to provide numerical responses (e.g., 1=yes and 2=no) to these prompts to
further mask their substance and study medication use. Participants were paid a dollar for
each day that they completed text messages, up to a maximum of 60 dollars. Additionally,
participants earned up to $125 for completing study visits for the pharmacologic trial ($25
for screening, $35 for enrollment, $10 for visits every 2 weeks, and $35 for final visits).

Since text prompts were sent to participants every 24 hours, participant responses were
considered complete in a given day if they replied to all text message questions within 22
hours after the first message was sent that day. This provided a two-hour buffer between
receiving text responses and sending out the next set of prompts. Incomplete responses
included situations in which participants either failed to reply to text questions or replied
late. Once responses were categorized into either complete or incomplete, outcome variables
unique to multivariable logistic regression and Cox proportional hazards models were
created.

The dependent outcome for the logistic regression model was engagement in EMA text
messages, characterized a priori as “high” (i.e., complete responses to 80% or more of texts)
or “low” (i.e., complete responses to less than 80% of texts) for each participant. This
categorization was based on recent studies utilizing EMA methods among substance users,
in which high compliance to EMA was defined between 75% and 80% (Yang et al., 2015;
Serre et al., 2012). The dependent outcome for the Cox proportional hazards model was
time-to-failure (in days) for the event of interest: the first week-long discontinuation of
responding to EMA text messages. Had participants failed to respond to text prompts for
more than a week, then there would be no benefit to collecting day-to-day data in addition to
ACASI data (i.e., all the information could be gathered retrospectively via survey interviews
instead of daily assessments).

Potential socio-demographic, psychological, and behavioral correlates were first evaluated
with bivariable analyses using Wilcoxon rank-sum tests, Fisher's exact tests, and Cox
proportional hazards models for single predictors, as appropriate. Covariates with p-values
less than 0.25 were included in initial multivariable models (Bursac et al., 2008). A
parsimonious model was reached for multivariable logistic regression and Cox proportional
hazards analyses using a backward elimination approach. Likelihood ratio tests confirmed
that variables dropped from the nested models did not make significant contributions to the

J Subst Abuse Treat. Author manuscript; available in PMC 2018 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Turner et al. Page 5

larger model. Departures from the proportional hazards assumption were verified using
Therneau and Grambsch's test. All analyses were conducted in STATA version 12.0 (College
Station, TX).

3. Results

All thirty participants completed the baseline survey; 28 (93%) completed the final, 2-month
follow-up survey. Overall, the sample of MSM in Project iN was ethnically diverse (30%
Black, 7% Asian/Pacific Islander, 17% Latino/Hispanic, 40% white, 3% mixed and 3%
other) with an average age of 43 (SD=9.3). A majority of participants (80%) reported
earning incomes of less than $40,000 per year. Moreover, most participants (70%) were
unemployed. However, 87% of participants reported completing at least some college.

3.1. Alcohol and substance use prevalence

Thirty-seven percent of MSM in the sample reported consuming alcohol 2-3 days per week.
On average, participants reported binge drinking on about 6 different occasions per month.
A majority of participants used methamphetamine an average of 1-2 days per week or more
(60%), and approximately 33% injected meth in the month prior to completing their baseline
survey. A high proportion of MSM reported using poppers/nitrates (40%) and powdered
cocaine (37%) in the month prior to completing their baseline survey. Almost half (43%) of
the sample reported marijuana use in the past month. Most MSM in the sample (80%) used
one or more substances in addition to meth and alcohol.

3.2. Cross-sectional and longitudinal analysis results

On average, participants responded to approximately 69% of the EMA texts they received.
Forty-three percent of participants were classified as high engagers in EMA texts
(responding completely to 80% or more of texts). Cumulatively, participants had responded
to all text message prompts they received on 1,111 days out of 1,503 total days of follow-up
(74% response rate). By the end of the 2-month follow-up period, 17 of the 30 MSM in the
sample (57%) discontinued their responses to texts for one week or longer (see Figure 1).
Among those who experienced this failure event, the mean and median time to first week-
long discontinuation of responses to text messages was 27 days (SD=20.7; IQR=10-41).

Table 1 demonstrates the results of bivariable and multivariable analyses. Age, health
insurance status, and race/ethnicity were included in the final multivariable logistic
regression model. According to the final model, race/ethnicity significantly predicted
engagement level in EMA texting among MSM (p=0.004); however, age and health
insurance did not. The adjusted odds of high engagement in texts among MSM of color was
significantly lower compared to that of white MSM (adjusted OR=0.05; 95%CI=0.01-0.38).

The final Cox proportional hazards model was comprised of age, binge drinking frequency,
employment, and education level. Two participants were excluded from the model due to the
onset of a week-long discontinuation event at the first day of follow-up. There was no
evidence of departure from the proportional hazards assumption in the final model.
Participants with a college education had a significantly lower hazard (p=0.012) of week-
long discontinuation from EMA text messages compared to those with at least some college
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education, holding all other correlates constant (adjusted HR=0.12, 95%CI=0.02-0.63). Age
was also significant after adjusting for other covariates (p=0.042). For every one-year
increase in age, the adjusted hazard of week-long discontinuation increased by 15 percent
(adjusted HR=1.15, 95%CI=1.01-1.31). Binge drinking frequency and employment were not
significant predictors of discontinuing text responses for a week or more.

3.3. Qualitative feedback about EMA text messaging

A majority of participants (60%) reported being satisfied or highly satisfied with the daily
EMA text messages, and 85% of MSM in the sample reported participating in the EMA
portion of the study with little to no difficulty. Participants' most frequently reported positive
aspect of the EMA component of the study was that the text prompts served as reminders (n
= 9) and helped them reflect on and monitor their use (n = 11). Two participants reported
that they liked having contact with someone who cared about their use. Eighteen participants
reported that there were no negative aspects to the text messaging component of the study.
Of those who responded to less than 80% of their text prompts (n = 17), 3 participants
reported technical issues (e.g., study text prompts not being received, participant text
responses not being received, and worry about texts prompts expiring) and 3 reported
logistical issues (e.g., “learning how to text”, stolen phone, and “not having a working phone
on some of the occasions”). To improve the EMA portion of the study, two participants
recommended that study staff set up an online alternative to texting (i.e., online texting
platforms) and two other participants suggested sending reminders to respond to texts. Most
(n = 19) advised making no changes to the text messaging portion of the study.

4. Discussion

The present analysis shows that there are differences in engagement with EMA texting
technology for this sample of SUMSM by racial/ethnic background, education level, and
age. White MSM had higher odds of responding to EMA text messages. Older MSM and
those in the sample with less than a college education were more likely to experience a
weeklong discontinuation of responding to texts. In bivariable and multivariable analyses,
binge drinking frequency, severity of dependence, polysubstance use, type of substance
used, and frequency of meth/alcohol use were not associated with engagement in EMA. A
majority of participants were satisfied and reported little to no difficulty with the EMA
texting component of the study. Feedback about the EMA texts was favorable. Most
participants (n=19) liked the monitoring/reminder aspect of the text prompts. Some reported
logistical or technical issues and suggested improvements to the EMA texting methodology
implemented in the present study.

In any case, MSM in the sample had a 74% response rate to EMA text message prompts
over the two-month study period. Of note, this replicated the response rate to daily surveys
calculated in a study of African American MSM who use alcohol (Yang et al., 2015). As
demonstrated by Figure 1, the proportion of participants who experienced a week-long
discontinuation event was about 57% by the end of the study period. In addition, there was a
steady change in the proportion of the sample experiencing a week-long discontinuation
event, indicating that there were no significant drop-offs in responding to texts at the
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beginning or end of the study. Of note, in both the cross-sectional and longitudinal analyses,
we considered late responses to text messages as incomplete. This provided a more
conservative definition of text message completion. Had the analyses been less conservative
in defining late responses as complete instead of incomplete, the overall average response
rate would have been higher.

To our knowledge, Project iN is one of the first pharmacologic studies to examine EMA
among SUMSM. EMA is an underutilized data collection tool in substance use research
among MSM even though it is useful for studying episodic risk behaviors such as alcohol
and methamphetamine use (Shiffman, 2009), particularly in stigmatized populations.
Traditional surveillance methods of HIV-related risk behaviors among high-risk MSM
collected data cross-sectionally and had long recall windows (e.g., Finlayson et al., 2011;
Koblin et al., 2003). However, these methods may lead to participant recall error when the
risk behaviors of interest occur frequently and are variable (Shiffman et al., 2008), which is
particularly important for this sample of polysubstance-using MSM. A recent study of high-
risk MSM indicated that prospective, smartphone-based EMA methods improved data
accuracy of HIV-related risk behaviors such as substance use (Wray et al., 2016). Overall,
substance use variables were not significantly correlated with engagement in EMA text
messaging in the present study, suggesting that intoxication may not influence text
messaging response rates. These observations suggest that EMA is a promising method for
prospectively characterizing behaviors in substance-using populations with characteristics
similar to the ones in this sample.

Although our findings pointed to the utility of EMA within this study population, the
generalizability of results to other substance-using populations was limited due to the nature
of the Project iN sample. Only 30 SUMSM participated in the study. Due to the small
sample, the study may have been underpowered and unable to detect some important
correlates of engagement in EMA. However, in examining multiple time points for the time-
to-event analysis, there was increased the power to detect associations between socio-
demographic variables and time to week-long discontinuation of text responses. The other
limitation of this study was that participants were gathered via convenience sampling. Given
that participants were enrolled in a pharmacologic intervention, they may have been
characteristically different from the overall population of SUMSM. Most earned annual
incomes less than $40,000 and were unemployed. Although polysubstance use was
prevalent, self-reported marijuana use was surprisingly less common in this sample
compared to the 52% prevalence estimate for marijuana use among MSM in San Francisco
(Finlayson et al., 2011). Moreover, EMA was used in conjunction with a research study
comprising in-person visits to collect data. It was unclear whether using EMA alone would
lead to similar participation rates. Additionally, since the study period for Project iN was
only 2 months, it was not clear if EMA would be useful for studies with longer follow-up
times. Finally, outcome misclassification may have occurred in using weeklong
discontinuation as a proxy for participant disengagement in EMA (e.g., some participants
may have temporarily stopped responding if they were traveling or had a busy week, but
became engaged in texts later in the follow-up period).
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In light of these limitations, future analyses among substance-using populations would
benefit from examining EMA correlates within larger, more representative samples with
longer follow-up periods. Indeed, the San Francisco Department of Public Health is utilizing
EMA in a larger, ongoing study of alcohol-using MSM in a pharmacologic trial (Santos,
2014). The data collected from this study may be used to further explore the potential
barriers to engagement in EMA text platforms for SUMSM. More comprehensive qualitative
studies should be conducted to further understand these and other barriers to high
engagement in EMA.

4.1. Conclusions

Findings from the present analysis suggest that EMA implementation should be sensitive to
differences in engagement levels based on SUMSM's ages and cultural and educational
backgrounds. However, given the small sample size, results must be interpreted with caution.
If the associations observed hold for larger samples of SUMSM, this would suggest that they
may benefit from additional technology support or training with EMA. The lack of
association between substance use and text messaging engagement suggests that EMA may
be a valuable tool for future studies that aim to capture nuances in behaviors among
SUMSM.
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Highlights for Review

. MSM of color had significantly lower adjusted odds of responding to
ecological momentary assessment (EMA) texts 80% of the time or more

. College-educated MSM and young MSM had significantly lower adjusted
hazard of week-long discontinuation in EMA

. Substance use variables were not correlated with engagement in text messages

. EMA is a potentially useful research tool among active substance users

. Future studies should further explore barriers to engagement in EMA text
platforms for diverse populations of substance-using men who have sex with
men
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