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Abstract

Substance users are at elevated risk for HIV. HIV researchers, particularly at the intersection of 

HIV and substance use, have requested new methods to better understand and address this 

important area. New technologies, such as social media and mobile applications, are increasingly 

being used as research tools in studies on HIV and substance use. These technologies have the 

potential to build on existing recruitment methods, provide new and improved intervention 

methods, and introduce novel ways of monitoring and predicting new HIV cases. However, little 

work has been done to review and broadly explore the types of studies being conducted on the use 

of technologies to address HIV and substance use. This systematic literature review identified 

studies on this topic between 2005-2015. We identified 33 studies on this topic after excluding 

studies that did not fit inclusion criteria. Studies were either observational (n = 24) or 

interventional (n = 9), with the majority being pilot studies exploring the feasibility of using these 

new technologies to study HIV and substance use. We discuss the implications of this work along 

with limitations and recommendations for future research on this topic.
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Introduction

Substance use is strongly linked to HIV, making it an important area of concern for HIV 

researchers. The HIV Cost and Service Utilization Study (HSCUS) in the U.S. revealed that 

40% of individuals living with HIV disclosed they used illegal drugs in the past year 

(Chander, Himelhoch, & Moore, 2012). Globally, it is believed that more than 3 million 

injection drug users are HIV positive (Mathers, Degenhardt, Phillips, Wiessing, Hickman, & 

Strathdee, et. al, 2008). Thirty-two percent (32%) of all frequent non-injection drug users 

and 40% of MSM who are injection drug users in the U.S. are HIV positive (Catania, 

Osmond, Stall, Pollack, Paul, Blower, et. al, 2001).

Two populations, both independent and overlapping, that are at high risk for HIV acquisition 

and transmission are men who have sex with men (MSM) and substance users. MSM are 

disproportionately at risk for contracting HIV (Hall, Song, Rhodes, Prejean, An, Lee, et. al, 

2008). In particular, African American and Latino MSM are at increased risk for HIV. 

According to a CDC study focused on MSM, 28% of non-Latino Blacks and 18% of Latinos 

were infected compared to 16% of non-Latino White MSM (CDC, 2010). Taken together, it 

is important to address the increased risk for HIV among MSM, especially African 

Americans and Latinos.

Technology usage in the past decade has increased significantly among the general 

population as well as more specifically among groups with and at high risk for HIV. 

Currently, 52% of adults use two or more social media websites, whereas in 2013, only 42% 

of adults used a social media website (Duggan, Ellison, Lampe, Lenhart, & Madden, 2015). 

Substance users have adapted to new technologies such as the use of social media sites. In 

fact, it is common for substance users to publicly document their substance use on social 

media (Morgan, Snelson, & Elison-Bowers, 2010; Young, Rivers, and Lewis, 2014). In one 

study on college students, a reported 33% of participants had posted a picture on a social 

media site showing some type of substance use. In 2009, it was found that 85% of young 

adults’ MySpace accounts included one or more references to substance use (Morgan et al., 

2010). A study examining over 550 million tweets found that people are also discussing 

their substance use in tweets, and that analyzing these trends and patterns of “social big 

data” can be used to monitor and predict HIV incidence (Young et al., 2014).

Technologies such as social media sites, online applications (“apps”) and text messaging can 

be used to both facilitate as well as prevent HIV transmission. For example, smartphone 

applications for social networking targeted toward MSM can facilitate the transmission of 

HIV because these sites facilitate MSM finding sexual partners online. Research on a 

popular smartphone application for MSM found that 62.1% of users reported utilizing the 

application to find one-on-one sex, 17.1% used the app to find group sex, and 46.1% 

reported having unprotected anal intercourse in the past 3 months (Landovitz, Tseng, 

Weissman, Haymer, Mendenhall, Rodgers, et. al, 2012). App users reported using a number 
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of substances during sex, including marijuana (59.7%), amyl nitrite or inhalants (34.8%), 

MDMA (30.4%), cocaine (27.1%), and methamphetamine (14.4%) (Landovitz, Tseng, 

Weissman, Haymer, Mendenhall, Rodgers, et. al, 2012). Thus, technology use among 

certain high-risk populations, such as substance-using MSM, may serve as a vehicle to 

engage in HIV risk behaviors.

Studies have demonstrated that the use of technology can also serve to prevent HIV 

transmission. In a study conducted among homeless youth in Los Angeles, people who used 

online social networks appeared to have better understanding of HIV knowledge and risks 

(Young & Rice, 2010). Further, in the Harnessing Online Peer Education (HOPE) social 

media-based intervention, participants were more likely to request an HIV self-testing kit if 

they were a member of a HOPE intervention group (Young, Cumberland, Nianogo, 

Menacho, Galea, & Coates, 2014). Additional research has found that text messages can 

decrease HIV risk behaviors among substance-using MSM. Findings from one text-

messaging intervention found that both HIV-positive and HIV-negative MSM without a 

primary partner had decreased unprotected sex and reported significantly less injected 

methamphetamine use at two month follow-up evaluations; as 20.8% reported injection 

methamphetamine use at baseline and 8.3% reported methamphetamine injection use at two 

month follow-up (Reback, et al, 2012).

Technologies therefore have tremendous potential to address HIV risk among substance 

users. There are distinct advantages for using technologies in HIV prevention studies. For 

example, technologies have the capacity to increase participant recruitment by reaching 

potential participants through online website advertisements, social media sites, smartphone 

apps, email, and text messages. Technology-based interventions can be tailored to individual 

characteristics, allowing for a personalized health intervention rather than targeting a large 

group (Seth, Hulda & Larson, 2009). Given that technology-based interventions can reach 

large audiences in cost-effective ways (Seth, Hulda & Larson, 2009), they could be used in 

reducing HIV transmission among populations at risk, including substance users. Because of 

the increasingly important role that technologies can play in reducing HIV sexual- and drug-

related risk behaviors, HIV and substance abuse researchers are investigating the ways in 

which technologies can be used to reduce or prevent substance use, optimize and expand 

substance use treatment beyond traditional brick-and-mortar facilities, and reduce or prevent 

HIV acquisition and transmission. However, a number of concerns may arise during the 

course of such research. This paper provides an overview of recent and trending research on 

the use of technologies in HIV-related studies with substance users to help guide 

researchers’ future efforts.

Methods

Data Searches—We conducted a systematic database search on the U.S. National Library 

of Medicine's PudMed and PsycINFO. For database searches, combinations of the following 

search terms were used: substance use, stimulant use, methamphetamine, injection drug use, 

cocaine, substance abuse, opioid, HIV/AIDS, technology, social networking sites, social 

media, phones, smartphones, texts, Internet, websites, and web. Given the paucity of 
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research on this topic within the past 3 years, we expanded the search to include studies 

published within the past 10 years.

Selection Criteria and Data Extraction

After the initial database search, authors reviewed the articles and selected all relevant 

studies. To understand current research at the intersection of substance use and HIV, and 

technology, we included studies that were 1) published in peer-reviewed academic journals 

within the past 10 years (2005-2015); and, 2) published in English. We included both 

observational studies (e.g., online survey) and intervention studies (e.g., text-message 

interventions). This review intends to assess the current state of research on the topic of 

technology, HIV and substance use; therefore, we did not include white papers or think 

pieces.

Data Analysis

Following the keyword search, articles were reviewed and input into a database that 

included title, year published, authorship, technology platforms, target populations, sample 

size, along with whether the research conducted was an intervention or observational study.

Results

The review included 33 unique studies (Figure 1; Table 1). Most studies were published in 

2012 (n=9) and 2013 (n=8). We break these studies down into whether they were 

interventions or observational studies.

Observational Studies (N=24)

Observational studies primarily used technology for recruitment of participants, and also for 

assessment using web-surveys. Recruitment methods included postings or advertisements on 

social media sites such as Facebook, Craigslist, online discussion forums or chat rooms, 

gay- or MSM-oriented dating or sexual networking websites or mobile apps, and email 

referrals. Some studies aimed to recruit Internet/app using samples for risk-assessments, and 

in some cases, comparisons to non-technology using samples.

Twenty-four observational studies were included in the review. Most of the studies targeted 

MSM (n=19), with a higher percentage of the observational studies using MSM compared to 

treatment studies (n=17). Several studies included participants from subgroups of MSM 

affected by HIV, such as HIV-positive MSM, Hispanic/Latino and African American/black 

MSM, methamphetamine-using MSM, and MSM seeking bareback sex online (condomless 

anal intercourse). The size of technology-based observational studies varied, with a large 

share (n=9) having over 1,000 participants. The recruitment methodologies also varied, with 

MSM-related sites being the most frequently used recruitment platform (n=12). However, a 

quarter of the studies recruited participants through Facebook and other social media sites 

(n=6). It is difficult to summarize the prevalence of substance use reported in each study, as 

each study reported substance use based on a different timeline (i.e., past 60 days, past 6 

months, lifetime).
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Several of the observational studies in this review suggested that technology users were 

more risky than non-technology users or those recruited offline versus online. For example, 

Parsons et al., (2013) found men recruited online compared to those offline were more likely 

to have reported trying a variety of drugs, such as methamphetamine (22.4%), cocaine 

(32.6%), ecstasy (16.3%), ketamine (6.6%), GHB (11.4%), poppers (42.9%), and at least 

one club drug (65.3%). Other observational studies in this review not comparing technology 

users found rates of substance use ranging from 5% to 25% depending on the substance (see 

Table). A study by Holloway (2015) examined correlates of substance use of MSM using a 

popular geosocial networking application. Of the 295 participants, 59% reported recent 

binge drinking, 37% reported marijuana use, and 27% reported illicit substance use (i.e., 

heroin, methamphetamines, ecstasy) in the past 30 days. Using the geosocial networking app 

for greater than 1 year and showing naked chest or abs in a profile picture were positively 

associated with recent illicit substance use. In multivariate analyses, the strongest predictors 

of binge drinking (AOR 3.81; 95 % CI 1.86-7.80), marijuana use (AOR 4.12; 95 % CI 

2.22-7.64), and illicit substance use (AOR 6.45; 95 % CI 3.26-12.79) were the presence of a 

social network member who also engaged in these behaviors.

Intervention Studies (N=9)

Nine of the 33 studies we located were intervention studies. Among the nine intervention 

studies, most were cellphone/text-based (n=6). The remaining 3 studies were web-based, 

social media-based, and device-based (web-linked adherence monitoring container), 

respectively. In general, the interventions focused on reducing HIV risk behaviors and 

substance use. Four of the interventions involved automatic systems that either call or text 

participants to solicit responses regarding their sexual risk behavior, well-being, or 

substance use behaviors, to prompt self-monitoring. While most of the interventions targeted 

high-risk youth substance users, MSM, and HIV-positive drug users, two studies focused on 

HIV medication adherence among HIV-positive individuals who also use substances. Recent 

technology-based intervention applications at the intersection of HIV and substance use 

have focused on either reducing substance use with HIV-positive and at-risk populations or 

on HIV prevention with substance-using populations. Below we discuss the intervention 

studies identified in this review to illustrate the range of technologies used (e.g., IVR calls, 

apps, text-messaging, and websites) and their applications as adjuncts to person-delivered 

interventions (e.g., motivational interviewing) or as stand-alone self-directed interventions.

A key example of technology used to enhance person-delivered interventions was the 

“HealthCall” intervention that tested interactive voice response (IVR) and, more recently 

smartphone apps, to support motivational interviewing (MI) to reduce substance use in HIV 

primary care (Aharonovich 2012; Hasin 2013; Hasin 2014). HealthCall utilized daily self-

monitoring of substance use and goal progress (and mood, medication adherence, and 

quality of life) by call into an IVR service to answer brief 1-3 minute surveys, with response 

data that visualized in time trend graphs and summarized for use in personalized feedback 

by MI counselors at two 30-day follow-up evaluations. Randomized controlled trial results 

found greater impact on number of drinking days for MI plus HealthCall compared to MI 

only and to education only control, with greater effects for alcohol dependent patients 

compared to non-dependent alcohol users (Hasin, 2013). HealthCall effects were also 
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greatest for patients with lower commitment strength (low motivation, ambivalence), 

suggesting that daily self-monitoring enhances intervention effects with those most 

intransigent to change (Aharonovich 2014). A pilot test of a smartphone app version of 

HealthCall found similar effect to the IVR version but more than 20% greater patient 

engagement (85% daily participation rates vs. 65%) and high patient satisfaction. Pilot study 

results of HealthCall on non-injection drug use outcomes suggest similar positive impacts 

(Aharonovich 2012), however, at 12-month follow-up, ten months after all intervention 

procedures ended, the trends in effects were similar but had waned and lost statistical 

significance (Hasin 2013).

The results of the HealthCall intervention speak to the utility of technology for sustaining 

impacts of brief in-person interventions through self-monitoring. Employing technology for 

self-monitoring and feedback is scalable and sustainable with relatively low costs compared 

to follow up counseling sessions. While this has not been tested robustly, there is emerging 

evidence to support the efficacy of self-monitoring as a self-directed intervention strategy 

for people living with HIV (PLH) across a range of domains including substance use 

(Swendeman 2015). The potential efficacy of self-monitoring as a self-directed or adjunct 

intervention strategy is suggested by consistent findings of “assessment effects” in control 

groups in substance use intervention studies (Jenkins, 2009) along with qualitative process 

studies finding that participants recognize this impact and suggest that more frequent 

assessment (self-monitoring) might result in greater effects (McCambridge, 2009). 

However, daily self-monitoring is of questionable sustainability in terms of participant 

burden and burnout (Swendeman et al., 2015), particularly in the absence of a relationship 

with a service provider, as suggested by decreasing HealthCall app participation when 

offered after the two-session MI ended.

One key example of technology-delivered and provider-mediated interventions for substance 

use and HIV outcomes was Project Tech Support (Reback 2012), a text-messaging 

intervention to reduce methamphetamine use and high-risk sexual behaviors with out-of-

treatment MSM. Theory-based messaging content was delivered several times each day by 

peer health educators (Reback 2015). Results of the two-week intervention pilot of Project 

Tech Support mediated by health-educators (with up to four text-message conversations per 

day consisting of up to 20 text-messages each way per conversation) found significant 

reductions in methamphetamine use and sexual risk behaviors at two-month follow up 

evaluations (Reback 2015). Pilot study results also suggested that exposure to messages 

based on the Health Belief Model targeting risk perceptions, and Social Cognitive Theory 

targeting self-efficacy, were associated with greater efficacy compared to messages based on 

Social Support Theory. A three-arm randomized controlled trial is currently underway 

comparing peer health educator mediated messaging to automated messaging and to a 

weekly text-message self-monitoring survey control condition, over 8 weeks, to examine 

efficacy and cost-effectiveness over nine months of follow-up. The peer educator-delivered 

version is tailorable and responsive to participants’ real-time needs for information and 

support and so is hypothesized to be more efficacious, but is also more costly, compared to 

the automated and self-monitoring only conditions.
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Two additional pilot studies have demonstrated the feasibility and acceptability for self-

directed text-messaging interventions to increase antiretroviral adherence among HIV-

positive substance users (Moore 2013; Ingersoll 2014). The “iTAB” pilot intervention trial 

study compared a daily text-message self-monitoring control condition to tailored daily text-

message adherence reminders with motivational content along with follow-up by study 

coordinator after three consecutive days of non-response, and both after a brief 30-minute 

clinic based adherence education session (Moore 2013). Preliminary results at 30-day 

follow-up indicated about 70% response rates to text-message surveys, and qualitative 

feedback on perceived helpfulness of the text-messages but intervention effects from the 

ongoing trial have not been reported to date.

Similarly, the “Treatment Extension by Text (TxText)” intervention pilot study tested 

automated text-messaging two-way interaction via daily queries on substance use, adherence 

and mood and personalized text-message responses tailored to the self-monitoring 

responses. Preliminary findings from the 3-months response rates to self-monitoring queries 

were about 65% for each domain (Ingersoll 2014). Full results from these two pilot studies, 

and over their full intervention durations, will make important contributions to the evidence-

base on the potential efficacy and sustainability of self-directed text-messaging interventions 

via daily self-monitoring of co-morbid substance use, medication non-adherence, and mental 

health symptoms.

Web-based interventions for substance use and HIV risk behaviors have also shown 

promising results. One randomized pilot study examined an interactive, self-directed, web-

based tool following an in-person, 1-hour, education session compared to education alone 

among substance-using youth (Marsch, 2011). Findings demonstrated that both groups 

improved HIV-related knowledge, attitudes, and condom use intentions and skills but found 

no significant intervention differences for nearly all outcomes except for perceived 

usefulness of the intervention (90% in web-based and about 75% in the education only 

condition). A non-randomized pilot study of an 8-session MI and cognitive-behavioral 

intervention delivered via live social-media chats (via Facebook) with high-risk young MSM 

to reduce substance use and condomless anal sex, demonstrated feasibility, acceptability, 

and preliminary efficacy for those who self-selected to participate (Lelutiu-Weinberger, 

2015).

Discussion

We reviewed studies published over the past 10 years to assess the current state of research 

on the topic of technology, HIV and substance use. The majority of these studies were 

observational in nature and those intervention studies largely relied on small samples to pilot 

test technology-based programs. Observational studies used technology for recruitment and 

assessment, often with relatively large samples of over 1,000 participants, including one 

study of over 550 million data points. Collectively, these studies demonstrate the 

acceptability of technology-based research on sensitive behaviors of substance use and HIV 

risk, as well as the massive reach and scalability of these methods.
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Less than a third of studies (n=9) examined technologies for interventions, either as adjuncts 

to a counseling intervention (motivational interviewing) or as a purely self-directed strategy. 

These studies used text-messaging, interactive voice response, social media chats, 

smartphone apps, and websites to implement some or all intervention activities. Intervention 

functions or core practice elements involving technologies included self-monitoring, 

reminders, feedback, automated and tailored messaging, live chats on social media or text-

messaging, and social support. Future research should examine the optimal balance and 

intensities of self-directed (i.e., self-monitoring, information, automated feedback) and/or 

relationship-based (i.e., coaching, counseling) interventions in conjunction with technology-

mediated intervention strategies to synergize the engagement, efficacy, and cost-

effectiveness of the novel opportunities afforded by mobile and social media technologies.

The predominance of pilot studies of mobile health and technology-based interventions 

(Tomlinson 2013) is clearly evident as only one of the intervention studies in this review had 

a sample size greater than 85 participants (Vidrine 2012). Most had between 30 to 55 

participants. Despite numerous previous studies of Internet-based interventions for HIV, 

intervention developers and researchers using social media and mobile apps focused more 

on feasibility, acceptability, and potential efficacy via pilot studies due to the differences in 

these new technologies. This trend was undoubtedly the result of the novelty of technology-

based interventions, particularly 10 years ago, and the necessity to demonstrate feasibility, 

acceptability, and efficacy prior to large-scale trials. However, it is now time to conduct 

wide-scale trials that focus on scalability and sustainability, which is a benefit of 

technology-mediated interventions.

In contrast to in-person interventions, the majority of costs in technology-mediated 

interventions have been invested in the front-end development, not the ongoing delivery of 

intervention. Funders and peer-reviewers should strongly consider shifting several norms in 

funding technology-based interventions. First, little additional research is needed on the 

feasibility of social media and mobile apps as this work has been repeatedly demonstrated 

across many populations, settings, and disease priorities. Feasibility and acceptability 

research is only needed if researchers choose to develop novel technologies (e.g., 

biosensors), novel intervention strategies (i.e., not identified in this review or demonstrated 

elsewhere), or highly complex intervention protocols. In the latter case, feasibility and 

acceptability testing would be needed to identify the intervention elements and design 

features to be implemented and supported with technologies. The important point is that 

technologies are tools that can be used to provide information and interventions. The success 

of a study does not depend on the technology being used as much as the intricacies in how 

the technology is being used. For example, one study found that the HOPE intervention 

combined with social media was more effective at increasing HIV testing than a social 

media group that received HIV information alone (Young et al., 2014). This implies that it is 

not technology itself that leads to the success of the intervention, but the proper 

incorporation of evidenced-based approaches into technologies. Social media is just a tool. 

This tool can be successful or unsuccessful in studies depending on how the tool is being 

used. Second, and related, studies that build new apps often require the majority of resources 

to be spent on development at the expense of testing the study through a larger sample size 
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and longer follow-up duration. Because many technologies already exist that can be applied 

to substance use and HIV (e.g., existing social media technologies like Facebook; text-

messaging; IVR platforms; existing mobile apps that were designed for other conditions but 

can be applied to substance use and HIV), these technologies should be used whenever 

possible so that research costs can be spent on better study design using larger samples and 

longer follow-up duration.

Conclusions

This review of the literature to date on technology, HIV and substance use provides a 

background for clinicians and researchers who are interested in learning more about 

technologies-based studies, their benefits and drawbacks, and how social network sites, 

apps, and text messaging might be harnessed for the advancement of health behavior 

research and clinical care. Given that social network sites and other forms of electronic 

communication have the capacity to be a conduit for high-risk behaviors, these sites, apps, 

text messaging, and interactive voice response systems (for low-literacy populations) can 

also be powerful tools to promote sexual health, sex positivity, disease prevention, and 

linkage to care and treatment, in addition to drug use reductions. Harnessing the power of 

social network sites for public health and individual health promotion will require new 

strategies for rapidly evaluating fast-moving technologies systematically and using 

harmonized outcomes and assessments that will require unparalleled cooperation between 

funding agencies, researchers, technology experts, communities, and consumers.
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Figure 1. 
Flow diagram of systematic literature review for online sexual networking and sexual risk 

behavior [@AU:Please provide brief, descriptive figure legend]
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