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Abstract

The HIV epidemic in Peru is concentrated among men who have sex with men (MSM). Given that
MSM have been documented as early adopters of emerging technology, we examined
communication technology access and utilization, and mobile health (mHealth) acceptance among
Peruvian MSM and transgender women (TGW) in order to gauge opportunities for mHealth-
enabled HIV interventions. A convenience sample of 359 HIV-infected MSM and TGW recruited
from three sites in Lima, Peru completed standardized assessments of alcohol use disorders
(AUDSs), risky sexual behavior, and antiretroviral therapy (ART) adherence along with self-
constructed measures of communication technology access and utilization, and mHealth
acceptance. Most (86%) participants had daily access to any cell phone, including smartphones
(30%). The most frequent communication activities were receiving and making calls, and
receiving and sending text messages using cell phones. On a 5-point Likert scale, participants
expressed interest in using mHealth for medication reminders (M=3.21, SD=1.32) and engaging in
anonymous online interactions with health professionals to discuss HIV-related issues (M=3.56,
SD=1.33). Importantly, no significant differences were found in communication technology use
and mHealth acceptance among participants with AUDs, depression and suboptimal ART
adherence, all of which are associated with poor HIV treatment outcomes. Findings show support
for implementing mHealth-based intervention strategies using cell phones to assess and reduce
HIV-risk behaviors among HIV-infected MSM and TGW.
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Introduction

In South America, the HIV epidemic is concentrated among men who have sex with men
(MSM) (Baral, Sifakis, Cleghorn, & Beyrer, 2007; Beyrer et al., 2012). This is especially
true in Peru, where HIV prevalence among MSM ranges between 10-22% (Sanchez et al.,
2007) compared to only 0.2% in the general population (Carcamo et al., 2012) and 0.5-2.2%
among female sex workers (Alarcon et al., 2012; Carcamo et al., 2012). The prevalence of
alcohol use disorders (AUDSs) is also extremely high among Peruvian MSM (Ludford et al.,
2013). AUDs are associated with multiple high-risk sexual behaviors such as having
unprotected sex, having multiple sexual partners and being a sex worker (Deiss et al., 2013;
Ludford et al., 2013; Segura et al., 2008); and with suboptimal adherence to antiretroviral
therapy (ART) (Ferro et al., 2013). Maintaining optimal ART adherence is crucial for
achieving viral suppression and reducing sexual transmission of HIV. For Peruvian MSM,
the combination of AUDs, risky sexual behavior and suboptimal ART adherence is thus
contributing to the propagation of the HIV epidemic. As a result, over half of new HIV
infections in Peru occur among MSM (Alarcon et al., 2012; UNAIDS, 2012).

Given the elevated presence of HIV, AUDs and risky sex among Peruvian MSM, HIV
prevention and intervention strategies must target multiple risk factors. Additionally, based
on recent international guidelines (Thompson et al., 2012), the next generation of adherence
interventions should be scaled back, both in terms of cost and personnel. Mobile
technologies can provide innovative, cost-effective and efficacious strategies to target
alcohol abuse, improve ART adherence, and optimize HIV treatment outcomes (Boyer,
Smelson, Fletcher, Ziedonis, & Picard, 2010; Lester, Gelmon, & Plummer, 2006). In
healthcare management, mobile health (mHealth) - the use of mobile and wireless devices to
improve health outcomes - is an innovative and cost-effective tool in managing personal
healthcare and promoting preventive behaviors (Fjeldsoe, Marshall, & Miller, 2009; Katz &
Nordwall, 2008; Lim, Hocking, Hellard, & Aitken, 2008). It has been suggested that
mHealth’s greatest benefits can be felt in resource-limited settings (Atun & Sittampalam,
2006; Karanja et al., 2011; Leach-Lemens, 2009; Lester et al., 2006); thus making its use
particularly appealing in vulnerable populations, such as HIV-infected MSM in a middle-
income country like Peru.

mHealth interventions such as cell phone reminders and text messaging have already been
shown to be efficacious in improving treatment adherence in patients with various chronic
conditions like diabetes (Hanauer, Wentzell, Laffel, & Laffel, 2009; Yoon & Kim, 2008),
tuberculosis (Hoffman et al., 2010; Person, Blain, Jiang, Rasmussen, & Stout, 2011),
malaria (Asiimwe et al., 2011; Meankaew et al., 2010), asthma (Prabhakaran, Chee, Chua,
Abisheganaden, & Wong, 2010; Ryan et al., 2009), and more recently among people living
with HIV/AIDS (PLWHA) (Lester & Kariri, 2009; Lester et al., 2010; Pop-Eleches et al.,
2011). Despite these promising trends, a systematic review of mHealth studies in HIV
research (Fraser, 2013) points to a lack of evidence on the use of mHealth tools in
addressing the needs of one particular group of PLWHA — MSM. Historically, MSM and
leshian, gay, bisexual, transgender (LGBT) consumers have been documented as early
adopters of information and communication technologies such as the internet (Bolding,
Davis, Sherr, Hart, & Elford, 2004; Reback, Ling, Shoptaw, & Rohde, 2010). To date
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however, there are no published data on the use and acceptance of mobile technologies and
mHealth interventions among HIV-infected MSM in South American countries, including
Peru.

Peru is experiencing rapid growth in mobile phone adoption and use — sales of cell phones
increased from 9.8 million in 2007 (OSIPTEL, 2007) to nearly 33 million in 2012 (CIA,
2009), thereby reaching a penetration rate of 110%. The mobile market growth is being
driven by postpaid customers, mobile broadband and smartphones (Extensia, 2012). Even
though broadband’s growth rate has been proportionately slow due to infrastructure
challenges, Peruvians are active internet users with almost a third of the population
accessing the internet in public internet cafes called cabinas publicas (Extensia, 2012). The
growth of communication technology in Peru shows promise in being able to integrate
mHealth tools to aid health management. There is still, however, a dearth of information
about the acceptance of mHealth and communication technology. A quasi-quantitative study
conducted in Peru found that three-fourths of PLWHA were willing to use cell phones to
receive reminders about their HIV medication and receive messages about their sexual
health (Curioso & Kurth, 2007). Despite that study, there remains no published assessment
of communication technology use or mHealth acceptance among HIV-infected MSM. To
address this gap, we sought to examine the use of communication technology (i.e., landline
phone, internet, cell phone) and acceptance of mHealth among HIV-infected Peruvian MSM
and transgender women (TGW) in order to gauge the feasibility of designing and
implementing a mHealth-enabled HIV-risk reduction program.

Study sample and procedure

Measures

A convenience sample of 359 HIV-infected MSM and TGW was recruited over 12 weeks
from three sites at two NGOs providing healthcare in Lima, Peru. Eligibility criteria
included 1) 18-65 years of age; 2) born male; and 3) diagnosed with HIV for at least one
year. Patients were approached by clinical staff at each site and referred to research
assistants. After informed consent, they completed a computer-assisted self-administered
survey to assess socio-demographic characteristics, AUDs, depression, risky sexual
behavior, ART adherence, along with measures of communication technology access and
utilization, and mHealth acceptance. Participants were paid 25 Nuevos Soles (approximately
US $9.50) for their time. Approval for this study was obtained from the Institutional Review
Boards at Yale University, Associacion Civil Impacta Salud y Educacién and Via Libre.

Socio-demographic variables included self-reported measures of age, sex, sexual orientation,
education, employment status, income and living situation. Depression was measured using
the 10-item Center for Epidemiologic Studies Depression Scale (CES-D 10) (Radloff, 1977)
with a cut-off of > 7 to define moderate-to-severe depression. Health literacy was assessed
using the Short Test of Functional Health Literacy in Adults (STOHFLA) (Chew, Bradley,
& Boyko, 2004). AUDs were scored using the World Health Organization’s validated 10-
item Alcohol Use Disorders Identification Test (AUDIT) (Babor, Higgins-Biddle, Saunders,
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& Monteiro, 2001), with standard cut-offs of = 8 to define any AUD and = 20 to define
alcohol dependence. Risky sexual behavior was measured using the Alaska criteria
consisting of five binary items associated with HIV seroconversion (Sanchez et al., 2009).
ART adherence was assessed by self-report using a previously validated visual analog scale
(VAS) (Giordano, Guzman, Clark, Charlebois, & Bangsberg, 2004). Based on findings that
suggest that viral suppression is correlated with high levels of adherence (Elul et al., 2013),
adherence was categorized as optimal (= 90%) and perfect (100%).

Due to the lack of validated communication technology access and utilization scales and a
mHealth acceptance scale, we self-constructed these measures for the purpose of this study.
For communication technology access and utilization, the availability of various information
and communication technologies (ICT) in South America was assessed in order to create the
items. The mHealth acceptance measure was constructed after conducting a literature review
of the various mHealth tools and strategies being used in health management studies. Access
to various communication technologies (i.e., landline telephone, cell phone, computer etc.)
was measured as a categorical variable. Participants’ utilization of various communication
devices (e.g., ‘receiving text messages on a mobile device’) was assessed with nine items
scored on a 5-point Likert scale (ranging from 1 = ‘never’ to 5 = “always’). mHealth
acceptance (e.g., ‘interested in using mobile technology for medication reminders’) was
assessed using eight items scored on a 5-point Likert scale (ranging from 1 = ‘not interested
atall’ to 5 = “very interested’). Finally, participants’ preference of type of mHealth
medication reminder (‘phone call’, ‘text message’, ‘email’) was assessed with three nominal
variables.

Standardized measures that have been previously translated and validated in Spanish were
used. Self-constructed measures, however, were first created in English, translated into
Spanish and then back-translated into English to ensure face validity (Brislin, 1970). The
translated questionnaire was pilot-tested among HIV-infected MSM in Lima prior to
dissemination of the survey.

Data analysis

Results

Data were analyzed using SPSS 19 (IBM, New York). Descriptive statistics and frequencies
were conducted on all relevant study measures. One-way MANOVAs were conducted to
determine if significant (p < 0.05) differences existed in communication technology use and
mHealth acceptance between participants who might be targets for future intervention,
specifically those meeting criteria for an AUD, depression and optimal ART adherence, all
of which are associated with poor HIV treatment outcomes (Altice et al., 2011; Maru et al.,
2008; Wood, Hogg, et al., 2004; Wood, Montaner, et al., 2004). Chi-square tests were
conducted to examine if significant differences existed between access to communication
technology between participants with and without optimal adherence.

Participants (Table 1) were relatively young (M=34.0 years) and well-educated. Most
(79.1%) participants self-identified as homosexual and 13.3% as transgender (none
identified as heterosexual). Most had either full or part-time employment (71%), with only
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3.5% falling under the poverty line. The mean health literacy score was high across multiple
categories. Nearly 60% met screening criteria for moderate to severe depression. The
prevalence of AUDs in this sample was also high — 39.8% met screening criteria for an
AUD and 4.2% were dependent drinkers (see Table 1). Self-reported risky sexual behaviors
were highly prevalent; in the previous 6 months, 78.3% reported unprotected sex during
their last encounter, 34.8% reported having anal sex with more than five partners, and 22.6%
reported having sex with HIV-infected partners. The prevalence for any risky sex, i.e., was
extraordinarily high — 90.8% reported having engaged in at least one risky sexual behavior
recently. Of the 359 HIV-infected, participants, 313 (87.2%) were on ART, with 85.6%
reporting optimal adherence and 54.5% reporting perfect adherence

With respect to communication technology access, the majority had daily access to standard
cell phones (59.6%), 30.1% had access to a smartphone, 37.3% used landlines and 35.4%
regularly accessed a personal laptop/computer (Figure 1). Chi-square tests conducted to
examine differences in daily access to various communication technologies between
participants with and without optimal adherence found no significant differences, except that
participants with optimal adherence were significantly more likely (p < 0.05) to report
having daily access to a laptop/computer either at home or outside.

The most frequent activity was receiving calls or text messages on a mobile device, followed
by making calls and sending text messages on a mobile device (see Table 2). The least
frequent activities were browsing the internet on a mabile device or computer, and making
and receiving calls on a landline telephone. Table 2 also depicts participants’ interest in
accepting various mHealth interventions. Overall, there was interest in mHealth for health
management behaviors especially in using technology for medication reminders (M=3.21,
SD=1.32) and engaging in an anonymous internet chat with a health professional to discuss
HIV-related issues (M=3.56, SD=1.33). Participants were also interested in receiving
electronic medication reminders on a daily, weekly or monthly basis; daily reminders
however, garnered the highest interest (M=3.23, SD=1.20). The results of the MANOVA
showed that no differences existed between participants having an AUD and depression and
their use and acceptance of communication technology and mHealth. An overall significant
effect, however, was seen for mHealth acceptance among participants with and without
optimal ART adherence at Lambda (2, 309) = 6.30, p < 0.01. Follow-up univariate
ANOVAs however indicated that participants with sub-optimal adherence were less likely
than those with optimal adherence to show interest in only one specific mHealth activity —
engagement in an anonymous internet chat with a health professional to discuss HIV-related
issues (F (1,310) = 12.57, p < 0.001).

Figure 2 shows the percentage of participants who expressed moderate to high interest in
accepting various mHealth interventions. Across all categories, 79.9% expressed interest in
anonymous internet chats with a health professional. Table 3 depicts participants’ preference
for the type of mHealth medication reminder. Approximately 40% of participants preferred
text message reminders, 25% preferred phone calls and 15% preferred emails. The most
preferred electronic medication reminder was a daily text message (43.3%). Only 10% of
participants expressed no interest in receiving any form of electronic medication reminder.
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Discussion

To our knowledge, this is the first quantitative assessment of communication technology use
and mHealth acceptance among HIV-infected MSM and TGW in South America. Even
though mHealth projects have occasionally been implemented in Peru and other South
American countries (Gazzer, 2012)), there is an inherent lack of empirical knowledge about
the acceptability of such innovative tools among MSM and TGW, especially those with co-
morbid substance use disorders (SUDs) and depression. This study offers tangible evidence
supporting the development of mHealth-based intervention strategies in this socially-
marginalized and understudied population.

The findings from our study show that Peruvian MSM and TGW have good access to
communication technology tools, especially cell phones and smartphones Interestingly,
smartphone adoption among Peruvian MSM is significantly higher than the general
population (Andina, 2013). This is consistent with previous studies that have also found
MSM and LGBT populations to be early adopters of emerging communication technologies
(Bolding et al., 2004; Reback et al., 2010). More participants used cell phones to
communicate (e.g., primarily through text messages) compared to landline phones and the
internet. This likely reflects the fast-paced growth of mobile technology infrastructure in
Peru (CIA, 2009). While considering technology for health and development purposes in
low and middle-income countries, slow technology diffusion and digital divide are usually
common obstacles. MSM in Peru, however, seem to be relatively sophisticated in their
access to and use of communication technology, thus making them an ideal population for
introducing mHealth intervention tools.

With respect to mHealth acceptance, our findings show considerable interest among
Peruvian HIV-infected MSM in mHealth interventions for medication reminders and
engaging in anonymous interactions with healthcare providers to discuss HIV-related issues.
The latter is an especially important finding as it tallies with findings in HIV-infected
minority populations in the U.S., especially where there are high levels of HIV-related
stigma (Kalichman, Benotsch, Weinhardt, Austin, & Luke, 2002). The anonymity provided
by online interactions can reduce negative consequences of stigma and facilitate more self-
disclosure regarding one’s sexual identity and HIV status, both of which remain taboo in
much of Peru. Importantly, there were no significant differences in communication
technology use and mHealth acceptance among participants based on factors that have been
shown to be associated with poor HIV treatment outcomes, specifically having an AUD,
suffering from depression and maintaining sub-optimal ART adherence (Altice et al., 2011;
Maru et al., 2008; Wood, Hogg, et al., 2004; Wood, Montaner, et al., 2004). Of note,
however, participants with sub-optimal adherence were less likely to be interested in
engaging in an anonymous internet chat with a health professional to discuss HIV-related
issues. It may be that individuals with adherence difficulties have internal trouble engaging
fully in their HIV care or alternatively, they might prefer face-to-face interactions to discuss
HIV-related health issues.

Overall, participants were willing to adopt daily electronic ART medication reminders.
Almost two-thirds of the participants expressed a preference for receiving medication
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reminders through cell phones. Cell phone reminders have been successfully used in
resource-constrained settings like sub-Saharan Africa to improve ART adherence (Lester &
Kariri, 2009; Lester et al., 2010). Cell phone messages can similarly be utilized in the MSM
community for medication reminders and additionally to target them with HIV-prevention or
risk-reduction health campaigns. Overall, this study has documented empirical support for a
mHealth-based intervention among HIV-infected Peruvian MSM, including for those with
underlying characteristics associated with decreased ART adherence such as AUDs.
mHealth tools such as cell phones can be used in several ways to benefit the health of HIV-
infected MSM community. Firstly, they can be used for medication and appointment
reminders as a means to improve HIV monitoring and health outcomes, as has been shown
elsewhere (da Costa et al., 2012; Lester et al., 2010). Secondly, mobile technology can be
used to collect real-time data through ecological momentary assessments (EMA) of risk
behaviors (such as sexual risk behaviors) among HIV-infected MSM so as to establish
concurrency between inter-related risk factors and thus design effective HIV-prevention
programs. Lastly, mHealth can be integrated into large-scale CBT or pharmocological
interventions targeting MSM with AUDs to improve medication adherence and retention in
care. There is a need for innovative HIV prevention strategies that are specifically designed
for HIV-infected MSM and TGW with a focus on reducing both alcohol use and risky
sexual behavior; mHealth tools are ideally placed to offer innovative, cost-effective and
efficacious strategies.

The use of self-reported data may have resulted in inaccuracies due to recall bias, but there
is no reason for participants to over- or under-report findings here. Questions relating to
mHealth acceptance were hypothetical in nature. Participants’ acceptance of any particular
mHealth tool can be better gauged through an acceptability study. Finally, due to the
specificity of the population described in this study, specifically MSM and TGW, the
findings may not be generalizable to other populations. Nonetheless, the results provide
support for the development and implementation of mHealth intervention programs as a
means of improving HIV outcomes.

Conclusion

Peru’s rapidly expanding mobile and broadband infrastructure and our assessment of
communication technology use and mHealth acceptance among HIV-infected MSM support
further development and implementation of mHealth intervention programs among HIV-
infected MSM that target HIV-related health behaviors and risk-reduction strategies.
Important among these findings is that the group of individuals who might benefit most
from such technologies (i.e., those with AUDs, depression, or suboptimal adherence) were
no less likely than their counterparts to endorse use of mHealth strategies. mHealth tools
especially cell phones, can offer cost-effective and efficacious methods of improving
medication adherence and health outcomes. Additionally, they can also be integrated into
multimodal counseling or pharmacological interventions targeting HIV-infected MSM with
AUDs. mHealth interventions are emerging as innovative strategies to improve health, yet
there remains insufficient evidence to inform implementation and scale-up (Tomlinson,
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Rotheram-Borus, Swartz, & Tsai, 2013); thus, there is a need for more efficacy and
effectiveness trials.
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Percentage of participants with daily access to communication technology (N = 359)
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Characteristics of study participants (N = 359)

Table 1

Page 14

Socio-demographic Characteristics n (%)
Age in years [Mean (SD)] 34.0(8.11)
Sex
Male 279 (77.7)
Transgender 48 (13.3)
Sexual Orientation
Homosexual 284 (79.1)
Bisexual 60 (16.7)
Heterosexual 15(4.2)
Education
Primary 8(2.2)
Secondary 103 (28.7)
College 246 (68.5)
Completed college (N=246) 131 (53.3)

Employment Status

Stable job

Part-time job

Unemployed
Below poverty level (less than 257 Nuevos Soles per month)
Whom do you live with?

Single

Male partner (gay)

Relatives (parents, other)
Depression@

No depression

Moderate to severe depression

Health Literacy Score [Mean (SD)]

How often do you have problems learning about your medical condition because of difficulty understanding written

information??

How often do you have someone (like a family member, friend, hospital/clinic worker, or caregiver) help you read hospital

materials??

How confident are you filling out medical forms by yourself?¢

Alcohol Use Disorders
Any AUD
Alcohol dependence

Risky Sex
Anal sex with more than 5 partners in the past 6 months
Sex with HIV-positive partners in the last 6 months
Sex with a person with an STI in the past 6 months

Sexual activity as sex worker in the last 6 months

AIDS Care. Author manuscript; available in PMC 2016 March 01.

163 (45.4%)
92 (25.6%)
33 (9.2%)
11 (3.5)

71 (19.8)
47 (13.1)
199 (55.4)

142 (39.6)
215 (59.9)

1.80 (0.80)

1.90 (0.93)

3.15 (1.08)

143 (39.8)
15 (4.2)

125 (34.8)
81 (22.6)
56 (15.6)
23 (6.4)
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Socio-demographic Characteristics n (%)
Did not use protection (i.e. use a condom) during the last sexual encounter 281 (78.3)
ART Adherence
On ART currently 313(87.2)
Optimal ART = 90% 267 (85.6)
Perfect ART = 100% 170 (54.5)

aMeasured using the CES-D 10 scale with a cut-off of >7 to indicate moderate to severe depression
b T .
Scored on a 5-point Likert scale (1=Never, 2=Rarely, 3=Sometimes, 4=0ften, 5=Always)

cScored on a 5-point Likert scale (1 being ‘Not at all confident’ to 5 being ‘Extremely confident’)
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Table 3

Preference for type and frequency of mHealth medication reminder among study participants (N = 359)

Type of Electronic Medication Reminder n (%)

Frequency of Reminder

Text message  Phone call Email Not interested
Daily electronic medication reminder 136 (43.3) 64 (20.4)  45(14.3) 28 (8.9)
Weekly electronic medication reminder 127 (40.4) 78 (24.8) 44 (14.0) 30 (9.6)

Monthly electronic medication reminder 115 (36.6) 76 (24.2) 49 (15.6) 43 (13.7)
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