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Abstract

The rapidly changing media landscape and proliferation of new technologies creates vast new
opportunities for HIV prevention. The fast growth of the relatively new eHealth field is a
testament to the excitement and promise of these new technologies. eHealth interventions in HIV
prevention tested to date include computer- and Internet-based interventions; chat room
interventions; text messaging interventions; and social media. The current article provides a brief
review of these types of interventions in HIV prevention, including their unique advantages and
evidence of efficacy. Implications for future research in the eHealth HIV prevention field are
discussed.
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Introduction

The rapidly changing media landscape and proliferation of new media technologies creates
vast opportunities for health promotion and disease prevention. Seventy-nine percent of
American adults now regularly use the Internet, and 66% of American adults have a
broadband Internet connection at home. The gap in home broadband access among varying
racial groups is closing, with 56%o0f African-Americans now having such access compared
to 67% of whites (Pew Internet & American Life Project, 2010a). Health information is one
of the most popular topics to search for online, with 80% of Internet users seeking such
information. The most common health-related search topic involves looking for information
about a specific disease or medical problem (Pew Internet & American Life Project, 2011a).

In addition, the use of social networking websites such as Facebook, MySpace, and Twitter
is increasing among the American population. The number of individuals using social
networking sites doubled between 2008 and 2011. Fifty-nine percent of adult Internet users
now use such social networking sites (Pew Internet & American Life Project, 2011b), while
nearly three-fourths of adolescents and young adults use such websites (Pew Internet &
American Life Project, 2010b). A majority of young people now interact with social media
every day or nearly every day (Whiteley et al., 2011), with Facebook being the most popular
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social networking site among both adolescents (Pew Internet & American Life Project,
2010b) and adults (Pew Internet & American Life Project, 2011b).

Moreover, three-fourths of adolescents (aged 12-17) have cell phones, with most first
getting such phones at age 12 or 13. Eighty-eight percent of adolescent cell phone users use
text messaging, up from 51% in 2006 (a 42% increase). Half of teens using text-messaging
send 50 or more text messages per day, and one in three send more than 100 text messages
per day (Pew Internet & American Life Project, 2010c). African-Americans are slightly
more likely to use text messaging than whites, and they are also more likely than whites to
go online via their cell phone. Interestingly, while use of texting has been increasing over
time, use of other cell phone functions, such as voice calling, email, and instant messaging,
has remained stable during that same period of time (Pew Internet & American Life Project,
2010c).

While these data prompt concern in some quarters, they also represent the reality of the
twenty-first century. The health communication community has responded to this reality by
studying how such technologies can be used for health promotion and disease prevention.
The result — the eHealth field — focuses on “the use of emerging information and
communication technology, especially the Internet, to improve or enable health and health
care” (Eng, 2001, p. 1). Although this field is relatively new, it is developing at a rapid pace,
and the evidence base of eHealth applications and interventions is growing quickly (Bull,
2011; Kreps & Neuhauser, 2010; Noar & Harrington, in press).

The purpose of the current article is to briefly review and discuss eHealth interventions in
HIV prevention. The field has grown rapidly in a multitude of directions, and here we focus
on interventions designed for the primary prevention of HIV infection through behavioral
changes, including sexual risk behavior and HIV testing. We examine what applications/
interventions exist; their unique advantages; how they have been applied and tested to date;
and finally, evidence of their efficacy (see Table 1).

Computer and Internet-based interventions

There has long been interest in using computer technology for sexual health and STI/HIV
prevention (Conlon, 1997; Paperny, 1997). Computer technology has numerous advantages,
including interactivity and multimedia features, the ability to deliver individualized content,
and automated delivery of interventions, which can reduce program costs. The Internet
brings with it a number of key features, including the potential for broad reach. Given that
computers have been around longer than the Internet or cell phones, some of the earliest
eHealth applications in HIV prevention were CD-ROM and local computer-based programs.
These studies in many ways were “proof of concept” studies testing the ability of interactive,
computer-based programs to improve beliefs and behaviors related to sexually transmitted
infections (STIs), including HIV/AIDS. Such programs showed some success,
demonstrating positive changes in safer sex and HIV/STI-related knowledge and beliefs
(e.g., attitudes, self-efficacy). For example, programs have increased knowledge and beliefs
relative to lecture-based instruction (Evans, Edmundson-Drane, & Harris, 2000), counseling
interventions (Marsch & Bickel, 2004), attention control (Noell, Ary, & Duncan, 1997), and
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no intervention (Di Noia, Schinke, Pena, & Schwinn, 2004) conditions. Some studies also
have provided evidence that such programs are capable of reducing risky sexual behaviors
(Downs et al., 2004; Kiene & Barta, 2006; Lightfoot, Comulada, & Stover, 2007; Marsch &
Bickel, 2004; Read et al., 2006). Most recently, studies have demonstrated reductions in ST
outcomes in response to interactive, computer-based programs (Downs et al., 2004; Grimley
& Hook, 2009).

As the Internet developed, researchers began testing programs using this medium. Several
studies have demonstrated the efficacy of web-based programs in the promotion of HIV/
AIDS knowledge (Lockyer, Patterson, & Harper, 1999; Lou, Zhao, Gao, & Shah, 2006; Tian
et al., 2007). In addition, a number of studies have tested the ability of interactive, web-
delivered programs to increase safer sexual behaviors among men who have sex with men
(MSM). While these studies have met with some success (Bowen, Williams, Daniel, &
Clayton, 2008; Davidovich, de Wit, & Stroebe, 2006; Rosser et al., 2010), some have had
limited effects (Bull, Pratte, Whitesell, Rietmeijer, & McFarlane, 2009) and/or retention
problems in the context of online randomized trials (Bull, Lloyd, Rietmeijer, & McFarlane,
2004).

Two meta-analyses of computer- and Internet-based interventions were recently undertaken
to provide a quantitative synthesis of this literature (Noar, Black, & Pierce, 2009; Noar,
Pierce, & Black, 2010). Results demonstrated that such interventions have been successful
in significantly improving safer sex knowledge, attitudes, self-efficacy, and other theoretical
mediators of safer sex. In addition, such interventions have been successful at increasing
safer sexual behaviors, most notably condom use. A Cochrane review found similar effects
of such interventions (Bailey et al., 2010). Perhaps most interesting, the effect sizes found in
the Noar et al. meta-analyses were not unlike those found in human-delivered HIV
prevention interventions. Moreover, the evidence suggested that interventions that were
more carefully targeted (e.g., on gender) and tailored (e.g., on psychosocial characteristics)
were more efficacious than those interventions not applying targeting or tailoring (Noar et
al., 2009, 2010).

Chat room interventions

As the Internet was becoming more widely used, researchers began documenting the fact
that many MSM were meeting risky sexual partners online (Bull, McFarlane, Lloyd, &
Rietmeijer, 2004; Bull, McFarlane, & Rietmeijer, 2001). This realization paved the way for
interventions in chat rooms where MSM sometimes meet such risky sexual partners. Such
interventions are not automated like the Internet- based interventions discussed above but
rather involve a human counselor who joins the chat and provides safer sex and HIV testing
information and advice. Such interventions have numerous advantages, including reaching
high-risk MSM where they may naturally gather, utilizing a live human interventionist who
can respond dynamically in the context of conversations, and retaining anonymity of both
interventionist and participants. A variation on chat room interventions is instant messaging
interventions where men are recruited from places like chat rooms for online counseling via
the web (Moskowitz, Melton, & Owczarzak, 2009).
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Rhodes and colleagues have developed and piloted an intervention designed to promote HIV
testing among MSM in chat rooms (Rhodes et al., 2010, 2011). The CyBER/testing
intervention uses an interventionist who is available in chat rooms. The interventionist, who
has undergone extensive training, enters the chat room and posts every 30 minutes about
HIV testing and his availability to provide additional information. The interventionist does
not directly message other chatters unless they instant-message him first.

In a pilot evaluation of CyBER/testing that applied a single group, pretest—posttest design,
Rhodes et al. (2011) found that the intervention increased self-reported HIV testing from
44.5% at pretest to 59.4% at posttest. This difference was found to be even greater for
chatters who reported having sex with both men and women; for this group, 18% reported
having an HIV test at pretest and 55% reported having such a test at posttest. This study
shows that chat room-based intentions can reach populations that may be difficult to reach in
traditional venues (Rhodes et al., 2011). Reaching MSM remains a critical priority to this
day, and additional work (including more rigorous evaluation) is needed on chat room and
other online interventions for reaching MSM with prevention messages (Rosser et al., 2009,
2011).

Text messaging

More recently, text messaging has been applied as an HIV/STI prevention strategy. Text
messaging has several advantages, including the ability to reach individuals where they are
(literally), unique features such as location-based services, and the convenience of having
messages delivered directly to participants. Text messaging can also be a good way to reach
people with topics that traditionally have stigma associated with them, such as sexual health
(Lefebvre, 2009).

A number of sexual health text message programs currently exist. To date, such programs
have been well received by target populations who indicate that mobile technologies provide
a valuable way to share information about sexual health issues (Gold, Lim, Hellard,
Hocking, & Keogh, 2010; Wright, Fortune, Juzang, & Bull, 2011). Some services allow for
personalized interaction with health education professionals (Phillips, 2010), while others
allow users to access a variety of prompts related to specific topics. SexINFO, for example,
allows youth to opt into the service and then receive a menu with codes that instruct them to
text certain codes if they want information about a topic (Levine, 2011; Levine, McCright,
Dobkin, Woodruff, & Klausner, 2008). SexINFO provides not only facts about sexual health
and relationships, but also referrals to clinical and social services (Levine, 2011). In a review
of Sex-INFO, Levine et al. (2008) found that the most frequently accessed prompt was “if ur
condom broke” followed by “to find out about STDs,” “if u think ur pregnant,” and “to find
out about HIV.”

Another way text messages are used for sexual health promotion and HIV prevention
involves the sending of persuasive messages via text. Gold and colleagues found that
adolescents in Australia had increased sexual health knowledge and fewer sexual partners
after receiving sexual health text messages, as compared to a group that received sun safety
messages (Gold et al., 2011). In another intervention, researchers sent three text messages a
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week for 12 weeks that provided HIV prevention messaging to 16-20-year-old sexually
active black men in Philadelphia (Juzang, Fortune, Black, Wright, & Bull, 2011). The
messages focused on increasing condom use and reducing one’s numbers of sexual partners.
Results indicated that message recipients showed increased monogamy compared to
participants in the control group. While message recipients also exhibited greater sexual
health awareness compared to baseline, awareness levels did not differ significantly from the
control group. These findings, together with the ubiquitous nature of cell phones, youths’
propensity to text, and possible greater sexual risk-taking by heavy cell phone users
(Whiteley et al., 2011), demonstrate that text messaging services can and should play a role
in HIV prevention. However, additional research needs to be conducted to better understand
message efficacy (e.g., content, timing, targeting/tailoring) in texting as well as to formally
(and rigorously) evaluate various text messaging programs.

Social media

As social media and so-called “Web 2.0” represents one of the newest developments online
(Thackeray, Neiger, Hanson, & McKenzie, 2008), so too is this the newest frontier in HIV
prevention. Social media are a compelling intervention channel given the fact that youth are
increasingly spending large amounts of time on social media websites (Pew Internet &
American Life Project, 2010b; Whiteley et al., 2011). In addition, social media websites take
advantage of social networks, and messages delivered in this context will have an increased
chance of proliferating throughout one’s social network (aka, “going viral™).

Social media cites such as Facebook (launched in 2004) and Twitter (launched in 2006) are
relatively new. Thus, to date, little work has formally evaluated HIV prevention strategies
using social media. One major study that has recently been conducted in this area is the
Just/Us study (Bull et al., 2011). The major goal of this study was to engage youth of color
in sexual health education via Facebook. In particular, the study sought to evaluate whether
an HIV prevention intervention delivered on Facebook can increase safer sex knowledge,
attitudes, and behaviors relative to a news and current events control condition (also a
Facebook page). Participants were randomized to receive either HIV prevention education
or the news/current events page. The intervention included HIV risk information, blogs
where participants could post messages, videos to view online, and other topical information
on safer sex and HIV. More than 1500 (primarily African American and Latino) young
adults were recruited into the study using various methods, and they were also were asked to
help recruit additional study participants. The original participant, or “seed,” was
randomized to a group, and all other participants referred by that “seed” were placed in the
same study group (to avoid contamination). All participants filled out a baseline assessment
as well as two follow-up assessments — at two- and six-month intervals.

Using social network analysis methods, results have provided evidence of short-term small
to moderate effects on condom use at last sex and proportion of protected sex acts over the
two month recall period. At the six month assessment, however, the effects decayed (Bull,
Levine, & Santelli, 2011). This innovative study represents an important step forward in the
application of social media to HIV prevention. Additional work in this area is clearly
warranted.
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Future directions for research

The eHealth HIV prevention field is growing rapidly. Many more interventions have been
developed and evaluated than was the case just a few short years ago (Bull, 2008; Noar,
2009; Ybarra & Bull, 2007). Still, we need additional studies that apply and rigorously
evaluate the most fruitful eHealth applications with high-risk and HIV-positive populations.
Indeed, given the increased focus on HIV-positive populations in the field, work applying
eHealth applications to positive populations is beginning to appear (Chen et al., 2008; Lynne
et al., 2010). This work is critical as the field shifts much of its effort to identifying and
treating HIV-positive populations as a key prevention strategy (AIDS Alert, 2010). In
addition, although there have been significant recent biomedical advances in HIV prevention
(Mayer, Skeer, & Mimiaga, 2010), such advances present key behavioral issues (de Wit,
Aggleton, Myers, & Crewe, 2011), some of which can be addressed through eHealth
applications [e.g., medication adherence; (Hardy et al., 2011)].

Finally, while the Internet is filled with HIV/AIDS information and safer sex websites, the
functionality and quality of such sites varies greatly (Keller, Labelle, Karimi, & Gupta,
2004; Noar, Clark, Cole, & Lustria, 2006). Key to eHealth interventions having a real
impact will be bringing evidence-based interventions to the populations most affected by
and infected with HIV/AIDS, and several activities must take place to realize this goal. First,
to date many eHealth HIV prevention interventions were “proof of concept” studies or
interventions that were not designed for dissemination. Some of these interventions could
perhaps be “retro-fitted” for dissemination, a process that involves several important steps
(see Vinson et al., 2011). Also, since we are now moving past the proof of concept stage in
many eHealth domains, future interventions should be designed with dissemination
considerations in mind, including feasibility to implement in the real world, gaining
community buy-in early on, and collecting implementation-oriented data during research
testing (see Eke, Neumann, Wilkes, & Jones, 2006; Vinson et al., 2011). Second, work is
needed to understand how to best package and disseminate eHealth interventions. While
such research has been conducted for “offline” behavioral interventions in the context of the
Diffusion of Effective Behavioral Interventions (DEBI) project (Collins, Harshbarger,
Sawyer, & Hamdallah, 2006), work is needed to adapt this model for eHealth interventions.
Third and finally, a broader agenda of implementation and dissemination (1&D) research on
eHealth interventions in HIV prevention is needed (Noar, 2011). 1&D research is defined as
the systematic study of processes and factors that are associated with the spread, uptake, and
utilization of an intervention by the target audience and the integration of the intervention
within the target setting (Rabin, Brownson, Haire-Joshu, Kreuter, & Weaver, 2008). We are
just beginning to see this type of research emerge in the eHealth field, and much more work
is needed, both in HIV prevention and in a number of health-related fields (Rabin &
Glasgow, in press). For example, we need to understand not only how to functionally
disseminate such interventions into real world settings, but also how active engagement and
use of such interventions by high-risk and HIVV-positive populations can be achieved. We
also need a much better grasp on intervention maintenance, both at the individual and
institutional levels. Ultimately, our goal should be to move a wealth of evidence-based
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eHealth interventions out of the laboratory and into high-risk and HIV-positive populations’
lives where they can have a positive impact.

References

AIDS Alert. Can ‘seek and treat’ strategy stop HIV epidemic among injection drug users? Seeking a
“tipping point: Toward elimination. AIDS Alert. 2010; 25(11):121-123. [PubMed: 21128349]

Bailey JV, Murray E, Rait G, Mercer CH, Morris RW, Peacock R, Nazareth I. Interactive computer-
based interventions for sexual health promotion. Cochrane Database of Systematic Reviews
(Online). 2010; 9:CD006483.

Bowen AM, Williams ML, Daniel CM, Clayton S. Internet based HIV prevention research targeting
rural MSM: Feasibility, acceptability, and preliminary efficacy. Journal of Behavioral Medicine.
2008; 31(6):463-477. [PubMed: 18770021]

Bull, S. Internet and other computer technology-based interventions for STD/HIV prevention. In:
Edgar, T.; Noar, SM.; Freimuth, VS., editors. Communication perspectives on HI\VV/AIDS for the
21st century. New York: Lawrence Erlbaum Associates/Taylor & Francis Group; 2008. p. 351-376.

Bull, S. Technology-based health promotion. Thousand Oaks, CA: Sage; 2011.

Bull S, Breslin LT, Wright EE, Black SR, Levine D, Santelli JS. Case study: An ethics case study of
HIV prevention research on Facebook: The Just/Us study. Journal of Pediatric Psychology. 2011;
36:1082-1092. [PubMed: 21292724]

Bull, S.; Levine, D.; Santelli, J. Just/Us: The efficacy of using social media for HIV prevention; Paper
presented at the 2011 AIDS Impact Conference; Santa Fe, New Mexico.. 2011 Sep.

Bull S, Lloyd L, Rietmeijer C, McFarlane M. Recruitment and retention of an online sample for an
HIV prevention intervention targeting men who have sex with men: The Smart Sex Quest Project.
AIDS Care. 2004; 16(8):931-943. [PubMed: 15511725]

Bull S, McFarlane M, Lloyd L, Rietmeijer C. The process of seeking sex partners online and
implications for STD/HIV prevention. AIDS Care. 2004; 16(8):1012-1020. [PubMed: 15511733]
Bull S, McFarlane M, Rietmeijer C. HIV and sexually transmitted infection risk behaviors among men
seeking sex with men on-line. American Journal of Public Health. 2001; 91(6):988-989. [PubMed:

11392947]

Bull S, Pratte K, Whitesell N, Rietmeijer C, McFarlane M. Effects of an Internet-based intervention for
HIV prevention: The youthnet trials. AIDS and Behavior. 2009; 13:474-487. [PubMed:
19037719]

Chen HT, Grimley DM, Waithaka Y, Aban IB, Hu J, Bachmann LH. A process evaluation of the
implementation of a computer-based, health provider-delivered HIV-prevention intervention for
HIV-positive men who have sex with men in the primary care setting. AIDS Care. 2008; 20(1):51—
60. [PubMed: 18278615]

Collins C, Harshbarger C, Sawyer R, Hamdallah M. The diffusion of effective behavioral interventions
project: Development, implementation, and lessons learned. AIDS Education & Prevention. 2006;
18:5-20. [PubMed: 16987085]

Conlon RT. Introducing technology into the public STD clinic. Health Education & Behavior. 1997;
24(1):12-19. [PubMed: 9112095]

Davidovich, U.; de Wit, JBF.; Stroebe, W. Using the Internet to reduce risk of HIV-infection in steady
relationships: A randomized controlled trial of a tailored intervention for gay men. In: Davidovich,
U., editor. Liaisons dangereuses — HIV risk behavior and prevention in steady gay relationships.
Amsterdam: Roel & Uigeefprojecten; 2006. p. 95-122.

de Wit JBF, Aggleton P, Myers T, Crewe M. The rapidly changing paradigm of HIV prevention: Time
to strengthen social and behavioural approaches. Health Education Research. 2011; 26(3):381—
392. [PubMed: 21536716]

Di Noia J, Schinke SP, Pena JB, Schwinn TM. Evaluation of a brief computer-mediated intervention to
reduce HIV risk among early adolescent females. Journal of Adolescent Health. 2004; 35(1):62—
64. [PubMed: 15193576]

AIDS Care. Author manuscript; available in PMC 2015 August 08.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Noar and Willoughby

Page 8

Downs JS, Murray PJ, Bruine de Bruin W, Penrose J, Palmgren C, Fischhoff B. Interactive video
behavioral intervention to reduce adolescent females STD risk: A randomized controlled trial.
Social Science & Medicine. 2004; 59(8):1561-1572. [PubMed: 15279915]

Eke AN, Neumann MS, Wilkes AL, Jones PL. Preparing effective behavioral interventions to be used
by prevention providers: The role of researchers during HIV prevention research trials. AIDS
Education & Prevention. 2006; 18:44-58. [PubMed: 16987088]

Eng, TR. The eHealth landscape: A terrain map of emerging information and communication
technologies in health and health care. Princeton, NJ: The Robert Wood Johnson Foundation;
2001.

Evans AE, Edmundson-Drane EW, Harris KK. Computer-assisted instruction: An effective
instructional method for HIV prevention education? Journal of Adolescent Health. 2000; 26(4):
244-251. [PubMed: 10734271]

Gold J, Lim MSC, Hellard ME, Hocking JS, Keogh L. What’s in a message? Delivering sexual health
promotion to young people in Australia via text messaging. BMC Public Health. 2010; 10:792—
802. [PubMed: 21190584]

Gold J, Lim MSC, Hocking JS, Keogh LA, Spelman T, Hellard ME. Determining the impact of text
messaging for sexual health promotion to young people. Sexually Transmitted Diseases. 2011;
38(4):247-252. [PubMed: 20966830]

Grimley DM, Hook EW 3rd. A 15-minute interactive, computerized condom use intervention with
biological endpoints. Sexually Transmitted Diseases. 2009; 36(2):73-78. [PubMed: 19125141]

Hardy H, Kumar V, Doros G, Farmer E, Drainoni ML, Rybin D, Skolnik PR. Randomized controlled
trial of a personalized cellular phone reminder system to enhance adherence to antiretroviral
therapy. AIDS Patient Care & STDs. 2011; 25(3):153-161. [PubMed: 21323532]

Juzang I, Fortune T, Black S, Wright E, Bull S. A pilot programme using mobile phones for HIV
prevention. Journal of Telemedicine & Telecare. 2011; 17(3):150-153. [PubMed: 21270049]

Keller SN, Labelle H, Karimi N, Gupta S. Talking about STD/HIV prevention: A look at
communication online. AIDS Care. 2004; 16(8):977-992. [PubMed: 15511730]

Kiene SM, Barta WD. A brief individualized computer-delivered sexual risk reduction intervention
increases HIV/AIDS preventive behavior. Journal of Adolescent Health. 2006; 39(3):404-410.
[PubMed: 16919803]

Kreps GL, Neuhauser L. New directions in eHealth communication: Opportunities and challenges.
Patient Education & Counseling. 2010; 78(3):329-336. [PubMed: 20202779]

Lefebvre C. Integrating cell phones and mobile technologies into public health practice: A social
marketing perspective. Health Promotion Practice. 2009; 10(4):490-494. [PubMed: 19809002]

Levine D. Using technology, new media, and mobile for sexual and reproductive health. Sexuality
Research & Social Policy. 2011; 8(18):18-26.

Levine D, McCright J, Dobkin L, Woodruff AJ, Klausner JD. SEXINFO: A sexual health text
messaging service for San Francisco youth. American Journal of Public Health. 2008; 98(3):393-
395. [PubMed: 18235068]

Lightfoot M, Comulada WS, Stover G. Computerized HIV preventive intervention for adolescents:
Indications of efficacy. American Journal of Public Health. 2007; 97(6):1027-1030. [PubMed:
16670219]

Lockyer L, Patterson J, Harper B. Measuring effectiveness of health education in a web-based learning
environment: A preliminary report. Higher Education Research & Development. 1999; 18(2):233-
246.

Lou C, Zhao Q, Gao E, Shah IH. Can the Internet be used effectively to provide sex education to
young people in China? Journal of Adolescent Health. 2006; 39(5):720-728. [PubMed: 17046509]

Lynne TH, Keren L, David H, Samantha Y, Michele PA, Peter JD, Jane MS. Two-way text messaging
for health behavior change among human immunodeficiency virus positive individuals.
Telemedicine Journal & E-Health. 2010; 16(10):1024-1029. [PubMed: 21087122]

Marsch LA, Bickel WK. Efficacy of computer-based HIV/AIDS education for injection drug users.
American Journal of Health Behavior. 2004; 28(4):316-327. [PubMed: 15228968]

Mayer KH, Skeer M, Mimiaga MJ. Biomedical approaches to HIV prevention. Alcohol Research &
Health. 2010; 33(3):195-202. [PubMed: 23584061]

AIDS Care. Author manuscript; available in PMC 2015 August 08.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Noar and Willoughby

Page 9

Moskowitz DA, Melton D, Owczarzak J. PowerON: The use of instant message counseling and the
Internet to facilitate HIV/STD education and prevention. Patient Education and Counseling. 2009;
77(1):20-26. [PubMed: 19217742]

Noar, SM. The utility of “old” and “new” media as tools for HIV prevention. In: Pope, C.; White, RT.;
Malow, R., editors. HIVV/AIDS: Global frontiers in prevention/intervention. New York: Routledge;
2009. p. 343-353.

Noar SM. Computer technology-based interventions in HIV prevention: State of the evidence and
future directions for research. AIDS Care. 2011; 23(5):525-533. [PubMed: 21287420]

Noar SM, Black HG, Pierce LB. Efficacy of computer technology-based HIV prevention
interventions: A meta-analysis. AIDS. 2009; 23(1):107-115. [PubMed: 19050392]

Noar SM, Clark A, Cole C, Lustria MLA. Review of interactive safer sex web sites: Practice and
potential. Health Communication. 2006; 20(3):233-241. [PubMed: 17137415]

Noar, SM.; Harrington, NG. eHealth applications: Promising strategies for behavior change. New
York: Routledge; in press

Noar SM, Pierce LB, Black HG. Can computer-mediated interventions change theoretical mediators of
safer sex? A meta-analysis. Human Communication Research. 2010; 36(3):261-297.

Noell J, Ary D, Duncan T. Development and evaluation of a sexual decision-making and social skills
program: “The choice is yours — preventing HIV/STDs’. Health Education & Behavior. 1997;
24(1):87-101. [PubMed: 9112100]

Paperny DMN. Computerized health assessment and education for adolescent HIV and STD
prevention in health care settings and schools. Health Education & Behavior. 1997; 24(1):54-70.
[PubMed: 9112098]

Pew Internet & American Life Project. Home broadband 2010. 2010a. Retrieved September 22, 2011,
from http://pewinternet.org/Reports/2010/Home-Broadband-2010.aspx

Pew Internet & American Life Project. Social media & mobile internet use among teens and young
adults. 2010b. Retrieved September 22, 2011, from http://www.pewinternet.org/~/media//Files/
Reports/2010/PIP_Social_Media_and_Young_Adults_Report.pdf

Pew Internet & American Life Project. Teens and mobile phones. 2010c. Retrieved September 22,
2011, from http://pewinternet.org/Reports/2010/Teens-and-Mobile-Phones.aspx

Pew Internet & American Life Project. Health topics. 2011a. Retrieved September 22, 2011, from
http://pewinternet.org/Reports/2011/HealthTopics.aspx

Pew Internet & American Life Project. Social networking sites and our lives. 2011b. Retrieved
September 22, 2011, from http://pewinternet.org/Reports/2011/Technology-and-social-
networks.aspx

Phillips K. BrdsNBz: A text-messaging forum for improving the sexual health of adolescents in North
Carolina. North Carolina Medical Journal. 2010; 71(4):368-371. [PubMed: 21140814]

Rabin BA, Brownson RC, Haire-Joshu D, Kreuter MW, Weaver NL. A glossary for dissemination and
implementation research in health. Journal of Public Health Management & Practice. 2008; 14(2):
117-123. [PubMed: 18287916]

Rabin, BA.; Glasgow, RE. Dissemination and implementation of eHealth interventions. In: Noar, SM.;
Harrington, NG., editors. eHealth applications: Promising strategies for behavior change. New
York: Routledge; in press

Read SJ, Miller LC, Appleby PR, Nwosu ME, Reynaldo S, Lauren A, Putcha A. Socially optimized
learning in a virtual environment: Reducing risky sexual behavior among men who have sex with
men. Human Communication Research. 2006; 32(1):1-34.

Rhodes SD, Hergenrather KC, Duncan J, Vissman AT, Miller C, Wilkin AM, Eng E. A pilot
intervention utilizing Internet chat rooms to prevent HIV risk behaviors among men who have sex
with men. Public Health Reports. 2010; 125:29-37. [PubMed: 20408385]

Rhodes SD, Vissman AT, Stowers J, Miller C, McCoy TP, Hergenrather KC, Eng E. A CBPR
partnership increases HIV testing among men who have sex with men (MSM): Outcome findings
from a Pilot test of the “CyBER/Testing” internet intervention. Health Education & Behavior.
2011; 38(3):311-320. [PubMed: 21393625]

AIDS Care. Author manuscript; available in PMC 2015 August 08.


http://pewinternet.org/Reports/2010/Home-Broadband-2010.aspx
http://www.pewinternet.org/~/media//Files/Reports/2010/PIP_Social_Media_and_Young_Adults_Report.pdf
http://www.pewinternet.org/~/media//Files/Reports/2010/PIP_Social_Media_and_Young_Adults_Report.pdf
http://pewinternet.org/Reports/2010/Teens-and-Mobile-Phones.aspx
http://pewinternet.org/Reports/2011/HealthTopics.aspx
http://pewinternet.org/Reports/2011/Technology-and-social-networks.aspx
http://pewinternet.org/Reports/2011/Technology-and-social-networks.aspx

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Noar and Willoughby

Page 10

Rosser BRS, Miner MH, Bockting WO, Ross MW, Konstan J, Gurak L, Coleman E. HIV risk and the
Internet: Results of the Men’s INTernet Sex (MINTS) Study. AIDS and Behavior. 2009; 13(4):
746-756. [PubMed: 18512143]

Rosser BRS, Oakes JM, Konstan J, Hooper S, Horvath KJ, Danilenko GP, Smolenski DJ. Reducing
HIV risk behavior of men who have sex with men through persuasive computing: Results of the
Men’s INTernet Study-I1. AIDS. 2010; 24(13):2099-2107. [PubMed: 20601853]

Rosser BRS, Wilkerson JM, Smolenski DJ, Oakes JM, Konstan J, Horvath KJ, Morgan R. The future
of Internet-based HIV prevention: A report on key findings from the men’s INTernet (MINTS-I,
I1) sex studies. AIDS & Behavior. 2011; 15:91-100.

Thackeray R, Neiger BL, Hanson CL, McKenzie JF. Enhancing promotional strategies within social
marketing programs: Use of web 2.0 social media. Health Promotion Practice. 2008; 9(4):338-
343. [PubMed: 18936268]

Tian L, Tang S, Cao W, Zhang K, Li V, Detels R. Evaluation of a web-based intervention for
improving HIV/AIDS knowledge in rural Yunnan, China. AIDS. 2007; 21(Suppl 8):S137-S142.
[PubMed: 18172382]

Vinson C, Bickmore T, Farrell D, Campbell M, An L, Saunders E, Shaikh A. Adapting research-tested
computerized tailored interventions for broader dissemination and implementation. Translational
Behavioral Medicine. 2011; 1(1):93-102. [PubMed: 24073035]

Whiteley LB, Brown LK, Swenson RR, Romer D, DiClemente RJ, Salazar LE, Valois RF. African
American adolescents and new media: Associations with HIV/STI risk behavior and psychosocial
variables. Ethnicity & Disease. 2011; 21(2):216-222. [PubMed: 21749027]

Wright E, Fortune T, Juzang I, Bull S. Text messaging for HIV prevention with young Black men:
Formative research and campaign development. AIDS Care. 2011; 23(5):534-541. [PubMed:
21287416]

Ybarra ML, Bull SS. Current trends in Internet- and cell phone-based HIV prevention and intervention
programs. Current HIVV/AIDS Reports. 2007; 4(4):201-207. [PubMed: 18366952]

AIDS Care. Author manuscript; available in PMC 2015 August 08.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Noar and Willoughby

Table 1

Overview of several types of eHealth interventions in HIV prevention.
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Type

Description

K ey advantages

Applications

Effects

Computer and Internet-

based interventions

Chat room interventions

Text messaging

Social media

Interactive programs
designed to impact HIV-
related risk behaviors.
These include group
targeted, individually
tailored, and virtual
decision-making
interventions

Interventions designed
to promote safer sex in
chat rooms where MSM
often meet risky partners

Programs and services
designed to serve a
variety of purposes with
regard to safer sex and
HIV/STI testing,
including counseling via
text, locating testing
sites and condoms, and
safer sex promotion

Interventions and
campaigns that use
social media as a
primary mode for
promoting safer sex
and/or HIV/ST] testing

Interactivity and
multimedia; individualized
content; automated
intervention

Reach high-risk MSM
where they are; live
human interventionist can
respond dynamically to
queries and be an active
part of conversations;
anonymity of
interventionist and
participants

Reach individuals on the
go with messages sent at
opportune times; unique
features such as location-
based services;
convenience for
participants

Youth increasingly spend
time on social media sites;
takes advantage of social
networks; increases
possibility of messages
“going viral”

Numerous
applications to
heterosexuals and
MSM exist

Applications to date
focus on MSM

Applications are
growing, including
those that focus on
adolescents and young
adults. Some services
provide info on sexual
health and testing
services on request
(e.g., SEXINFO),
while others provide
messages on various
topics on a set
schedule

Applications are
beginning to appear,
such as Bull et al.’s
(2011) Facebook
intervention study
with youth

Two meta-analyses and a
Cochrane review of this
literature have shown
significant effects of these
programs on mediators of
safer sex as well as safer
sexual behaviors (Bailey et
al., 2010; Noar et al., 2009,
2010)

In a single group, pretest—
posttest design, Rhodes et al.
(2011) found significant
increases in self-reported HIV
testing in response to a chat
room intervention

Evidence to date reveals that
text messaging may be an
effective strategy for safer sex
promotion (e.g., Gold et al.,
2011; Juzang et al., 2011), but
additional evaluation work is
needed on this and other
intervention outcomes

In the first study of its kind,
Bull et al. (2011) reported
significant short-term effects
of a Facebook intervention
with young adults on
protected sex. Effects decayed
at 6-month follow-up,
however.
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