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Abstract

HIV disproportionately affects Latinos versus Whites, with Latinos having higher rates of

HIV. Additionally, many HIV-positive Latinos are unaware of their infection. Proyecto Proté-

gete, an HIV prevention intervention developed for Latino men who have sex with men

(MSM), used social and sexual networking mobile applications (apps) to recruit individuals

for HIV testing and linkage to medical care and prevention services. This study occurred in

Los Angeles County, California, USA from December 18, 2015 to April 22, 2017. The study’s

primary aim was to assess Proyecto Protégete‘s ability to successfully recruit Latino MSM

involved in high-risk sexual activities. A secondary aim was to evaluate its capacity to pro-

mote HIV testing and linkage to HIV medical care and prevention services among this popu-

lation by comparing it to two programs with similar samples. Comparisons using Fisher’s

Exact Test were conducted between Proyecto Protégete and the HIV testing program of the

agency in which Proyecto Protégete was located and the County-funded HIV testing pro-

grams to compare the samples’ rates of HIV-positive Latino MSM identified through HIV

testing and linked to HIV medical care and prevention services. Participants were recruited

through seven apps. In Proyecto Protégete, 9,573 individuals completed the screener,

4,657 were eligible, and 359 (7.7% of those eligible) enrolled. Among those enrolled, 79%

reported anal sex without a condom in the previous twelve months; 51% reported anal sex

under the influence of alcohol. The HIV positivity rates were as follows: Proyecto Protégete,

1.71%; the agency, 1.25% (p = .293, compared to Proyecto Protégete); and the County,

1.09% (p = .172, compared to Proyecto Protégete). The rates of those confirmed as new

HIV-positives and linked to medical care within 30 days were as follows: Proyecto Proté-

gete, 71.4%; the agency, 81.5% (p = .450, compared to Proyecto Protégete); and the
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County, 77.3% (p = .503, compared to Proyecto Protégete). Proyecto Protégete had a

higher rate of linked referrals to prevention services than the agency’s testing program

(19.5% versus 8.3%, p < .001). Proyecto Protégete experienced successes in some areas

but not in others. Future research should build on Proyecto Protégete’s experiences to pro-

mote HIV-related services among Latino MSM.

Introduction

HIV disproportionately affects Latinos compared to Whites. In 2019, according to the Centers

for Disease Control and Prevention (CDC), the rate of HIV infection per 100,000 for Latinos

was 16.7 compared to 4.6 for Whites [1]. Among HIV-positive Latinos, an estimated 16% were

unaware of their infection [2]. In addition, for every 100 Latinos living with HIV, only 74

received some HIV care, 59 were retained in care, and 65 were virally suppressed [2]. More-

over, in 2018, according to the CDC, fewer Latinos disproportionately were virally suppressed

compared to Whites (63.7% versus 70.7%, respectively) [3]. Furthermore, among Latinos who

tested HIV-positive in 2014, only 64.0% were referred to risk-reduction services, based on

additional CDC data [4]. Thus, there is an urgency to increase awareness of HIV, knowledge

of one’s HIV status and engagement in medical care for Latinos found to be HIV-positive,

especially men who have sex with men (MSM), the largest category [2, 5–7]. Linkages should

also be made to HIV prevention services, as they can help to reduce the spread of HIV.

HIV prevention and care interventions have been developed for Latino MSM. Three are

identified in the CDC Compendium of Evidence-Based Interventions and Best Practices for HIV
Prevention: Hola en Grupos (Hello in Groups) [8]. No Excuses/Sin Buscar Excusas [9] and

STYLE (Strength through Livin’ Empowered) [10]. The first two are Latino MSM-specific

group HIV prevention interventions that focus on increasing HIV testing and condom use.

They provide HIV-related information, teach safer sex skills, incorporate Latino cultural values

and offer HIV-related services. The third intervention was developed for HIV-positive Latino

and African American young MSM (17–24 years) and involves both individual and group ses-

sions with a focus on linking individuals to HIV medical care and improving retention in care.

Other HIV prevention interventions for Latino MSM designed to increase HIV testing and

reduce unprotected sex are described in a systematic review published in 2018 [11]. This

review concluded that, though successful outcomes were obtained in some of the studies

reviewed, there was an overall lack of inclusion of significant Latino cultural values among

them. It called for the development of more interventions for Latinos, given the high burden

of HIV experienced by them.

Research suggests that existing social and sexual networking mobile applications (“apps”)

provide an effective avenue for recruiting men who have sex with men (MSM) for HIV-related

interventions because of MSM’s frequent use of such apps [12–15]. Also, many MSM who use

apps engage in high-risk sexual activities, making them an important group to target for HIV

prevention [16]. Additionally, the use of these types of apps has been associated with having a

sexually transmitted disease among MSM [17].

Most research conducted with MSM through apps has focused on obtaining survey data

related to HIV risk behaviors and related topics [18–30]. Other studies have used apps to

recruit individuals for HIV prevention interventions [15, 31–35]. These studies have examined

the use of apps related to HIV and STD testing referrals [15], HIV vaccines [31], rectal micro-

bicides [32] and HIV self-tests [33–35]. However, recent research suggests that existing apps
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may also be used to promote users’ involvement in HIV prevention activities, such as HIV test-

ing [36].

Research on apps use by MSM is conducted worldwide. Examples of this include studies

from Australia [37], Brazil [38, 39]; Canada [40], China [41–47], Ecuador [48, 49], England

[50], Japan [51], the Netherlands [52], the Philippines [53] and Spain [54, 55]. Most of these

studies explored topics such as users’ experiences connecting with others through apps, engag-

ing in high-risk behaviors, and using apps for obtaining sexual health and HIV prevention

information, as well as the opportunities provided for promoting HIV testing and linkage to

HIV treatment via apps to users. Two studies focused on using existing apps for linking MSM

to specific HIV testing sites, with one in Australia [56] and the other in Taiwan [57].

To our knowledge, no research has been reported which uses apps for connecting Latino

MSM to HIV testing at a community based organization. However, such organizations play an

essential role in identifying HIV-positive individuals. Thus, such research is crucial.

Proyecto Protégete (Project Protect Yourself) was a research study that developed an HIV

prevention intervention in Los Angeles County, California, USA, to increase HIV testing and

medical and prevention services utilization among English- and Spanish-speaking Latino

MSM. It was a community-based HIV prevention research project that developed as a full

partnership between a university and a Latino community agency serving the MSM popula-

tion. The academic staff consisted of two investigators (one with a PhD in Urban Planning and

Post-Doctoral training in Public Health and the other with a PhD in Biostatistics/Epidemiol-

ogy); the agency staff consisted of the Director of Research and Evaluation (with a PhD in

Social Welfare), a master’s level statistician, a Project Coordinator and two Project Interview-

ers. The PhD-level staff of both institutions collaborated on all aspects of the study: conceptual-

ization of the research idea, methodology, funding acquisition, the project’s implementation,

the interpretation of the study results and the writing of articles for academic journals.

The intervention, Proyecto Protégete, was not an app itself. It consisted of using existing

apps targeted to MSM and financial remuneration. A website was developed for potential

study participants to enroll into the program through their use of existing apps for connecting

with other men. Further description of Proyecto Protégete is found below in Methods.

The primary aim of this study was to assess whether Proyecto Protégete was able to suc-

cessfully recruit, through social and sexual networking mobile applications, Latino MSM

involved in high-risk sexual activities. A secondary aim was to evaluate the project’s ability

to promote HIV testing and linkage to HIV medical care and prevention services among

this population by comparing it to the local standard of care. The local standard of care was

defined as being the interventions conducted by the targeted HIV testing programs funded

by the County Department of Public Health and implemented by many community based

agencies across the County. This included providing HIV testing, linking HIV-positive peo-

ple to HIV medical care and connecting individuals to HIV prevention services. The typical

ways of initiating standard care included HIV testing conducted at storefronts and the use

of HIV mobile testing vans for community outreach at gay bars, community festivals, health

fairs and Gay Pride events.

Proyecto Protégete was developed because there was a concern that some Latino MSM

who engaged in behaviors at high risk for HIV may not have been accessing the services

provided by the local standard of care and possibly could be reached better through an

intervention using apps. This article reports the development of the intervention, its imple-

mentation, results, challenges and recommendations for further research that may build on

its experiences to encourage more Latino MSM to test for HIV and engage in medical and

prevention services.
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Methods

Developing Proyecto Protégete
For the purpose of developing Proyecto Protégete, eight focus groups were conducted

between September 2014 and January 2015 in two of the Los Angeles City offices (Holly-

wood and East Los Angeles) of the Agency. Four focus groups were held for HIV-positive

Latino MSM and four for HIV-negative Latino MSM. Eligibility criteria consisted of being a

Latino man, 18 years of age or older and having sex with men. Recruitment occurred

through the use of a promotional flier that was distributed at the different offices in Los

Angeles County of the Agency (four of which were located in the City of Los Angeles) and

through an ad published in a magazine directed to Latino MSM. Each focus group member

received a gift card in the amount of $40.

Half of the groups were in Spanish and the other half in English. There was a total of 52 par-

ticipants (29 Spanish- and 23 English-speakers; 24 HIV-negative and 28 HIV-positive). The

focus groups included topics such as the identification of the social and sexual networking

mobile apps used by the participants, the preferred times and days of the week for using apps,

the specific apps that should be used by Proyecto Protégete to recruit Latino MSM for HIV test-

ing, culturally appropriate approaches and techniques to incorporate for engaging Latino

MSM into HIV testing through apps, the types of messaging that should be used and the spe-

cific financial amounts to offer as remuneration for getting tested for HIV and following

through with referrals offered to HIV prevention services and medical care (the latter for those

found to be HIV-positive).

The focus groups were recorded, and transcripts were made of the recordings. Two project

staff members (one with a Doctorate in Public Health and the other a doctoral student in

Social Psychology) analyzed the contents of the transcripts. This was done in a systematic and

inductive manner drawing from grounded theory and using thematic analysis, which included

becoming familiar with the transcripts, organizing the data by developing codes, combining

the codes to develop themes and determining the completeness of the themes [58]. The two

staff determined the proper interpretation of the codes and themes. Any disagreement between

them was resolved through discussions until they reached consensus on their interpretations.

Based on the information collected from the focus groups, contact was made with the spe-

cific app companies chosen for use by the project. Discussions occurred regarding the particu-

lars of the apps and how they could be used to recruit Latino MSM. This included the use of

features such as pop-up ads, banner ads and direct recruitment. One company made the use of

their app conditional on an agreement to never use their name in any future publication that

associated their app with unsafe sexual activities by their users. This restriction was accepted,

and a decision was made by the research team not to mention any app’s name in publications

coming from the project. Seven apps were selected to recruit Latino MSM.

Additionally, a website developer was contracted to design the project’s website and its vari-

ous pages (e.g., the Welcome page, the Screener page, the Eligibility page). The developer

helped to determine the method for providing numerical codes, which served as unique identi-

fiers for participants’ use in the project. An internal counter was developed for the website that

was used for tabulating the number of submissions (i.e., the number of completed screeners

submitted by potential study participants), the number of eligible participants (i.e., those who

met all the eligibility criteria of the study), and the total number of submissions at any one

time. The developer also created a section where the required information from the partici-

pants was available for viewing (e.g., age, which app was used to connect with the project). A

link to the project’s website was incorporated into each of an app’s features described above

(e.g., pop-up ads, banner ads). Individuals recruited for the study through the existing apps
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subsequently connected with Proyecto Protégete as described further below. The recruitment

period for the intervention was from December 18, 2015 to April 22, 2017.

Inclusion criteria

The study samples were Proyecto Protégete, the HIV testing program of the agency in which

Proyecto Protégete was located [henceforth referred to as “Agency”] and the County Depart-

ment of Public Health-funded HIV testing programs [henceforth referred to as “County”].

The HIV testing program of the Agency was one of the County-funded programs. The inclu-

sion criteria for participants in all three samples consisted of being Latino, MSM, 18 years of

age or older, and English- or Spanish-speaking.

Use of apps to recruit participants

Various modes of advertisement were used in the apps, including pop-up messages and banner

ads, to recruit participants. These advertisements were done in Spanish, English and “Span-

glish” (a combination of both languages, as used sometimes by Latinos born in the United

States). All advertisements included the project’s name, along with the project’s logo, which

depicted the image of a young Latino man embracing himself (consistent with the idea

reflected in the project’s name of the need to protect oneself from HIV infection). Examples of

messages included the following: “Vatos chulos know their status–Get tested today!” (“Vatos

chulos,” used by Mexican American men, translates to “cute dudes” in English.), “Live in the

moment! Get tested today and receive a gift card!” and “Top or Bottom, HIV doesn’t discrimi-

nate–Get tested and receive a gift card.” The advertisement image and messages were consis-

tent with the recommendation to incorporate provocative images and phrases that catch the

attention of MSM apps users when attempting to engage them with HIV-related services [59].

When an individual clicked on the project’s advertisement link in an app, he was redirected

to the project’s website screener page. There he answered questions to determine his eligibility

for the study. If not eligible, he was directed to a page containing information about the

Agency’s HIV testing and prevention programs. If eligible, he was directed to a page where he

received a computer-generated unique code. He also responded to three of several security

questions so that his code could be retrieved if forgotten. In addition, he was given information

about how to get free HIV testing and financial remuneration for doing so, as part of his par-

ticipation in the project.

None of typical ways of initiating standard care described previously (e.g., community out-

reach at gay bars, health fairs) were used by Proyecto Protégete for recruiting participants. Its

project staff conducted its outreach solely through the apps identified for use by the project.

HIV testing

When going to one of the three project locations at three of the six offices of the Agency in

which Proyecto Protégete was housed (Hollywood, East Los Angeles and Pomona), an individ-

ual was asked for his code to identify him as a participant of Proyecto Protégete. Once his secu-

rity code was matched, he was administered a study consent form which included permission

for the project staff to ask an HIV counselor for his HIV test result following testing. Upon

signing the consent form, he was considered enrolled in the project. A brief survey was then

administered to gather information on demographics, sexual behaviors and drug use. The par-

ticipant also filled out a locator form to enable the project staff to contact him if necessary to

determine whether or not he had followed up with referrals to an HIV prevention program

and HIV medical care (if found to be HIV-positive).
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Once all of this was completed, the project staff took the individual to an HIV counselor for

HIV testing. If he received a negative test result, he was able to reenroll in the project and get

tested again every three months after his last enrollment. A participant reenrolling needed to

go through all of the same steps, similar to his initial enrollment, every time he reenrolled.

Referrals to HIV medical care and prevention services

Participants were referred to HIV medical care and prevention services, as needed, by the HIV

counselor. All those who were HIV-positive were referred to one of the Agency’s HIV care

peer navigators who would then connect them to an HIV medical provider.

All participants were provided with a list of HIV prevention programs. The HIV prevention

programs to which participants were referred were internal to the Agency and directed to

Latino MSM. Individuals were allowed to choose which program to attend among the twelve

offered to them. These included programs for HIV-positive MSM and HIV-negative MSM.

The services were provided in English or Spanish and were offered individually or in groups.

Topics addressed in these programs included risk reduction strategies, safer sex negotiation,

condom use, HIV transmission, alcohol and drug abuse, HIV stigma, mental health, support

groups, and coming out to family and friends as a gay Latino man.

Financial remuneration

Financial remuneration was used to motivate participants to access HIV testing, medical care

and prevention services. Providing monetary incentives to an individual, subject to the com-

pletion of a behavioral goal, has been shown to have generally promising effects in programs,

such as those focused on HIV testing [60]. The financial incentive for taking an HIV test was

provided at the conclusion of the enrollment session. In order to receive an incentive for a

medical referral, participants needed to have their attendance at their first medical appoint-

ment confirmed on a form signed by a medical clinic staff and subsequently submitted to the

research team.

For incentives involving referrals to the Agency’s HIV prevention programs, the same pro-

tocol was followed as described above. In this case, the Agency staff member conducting the

specific prevention program which the participant had chosen to attend needed to sign the

form. The participant subsequently had to submit the form to the Proyecto Protégete staff

within five days of his attendance in the prevention program. This provided documentation

that he had kept his appointment.

Participants received incentives of $30 for an HIV test, $25 for attending the first session of

an HIV prevention program, and $20 for attending the first HIV medical care appointment.

To receive an incentive for HIV medical care, a participant needed to complete his first medi-

cal appointment within 90 days of receiving his HIV diagnosis. To receive an incentive for

attending an HIV prevention program, participants needed to complete the referral within 30

days. Incentives were paid only to the Proyecto Protégete participants. They were not paid to

the men in the two other study samples since payments were not part of the “standard of care”.

Confirmation of new HIV diagnoses

The HIV test results from the project were subsequently submitted to the County Department

of Public Health for verification regarding whether the tests were new diagnoses or already in

their system (with the latter suggestive of a participant’s involvement in the study though likely

already aware that he was HIV-positive).
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Data obtained for comparison purposes

Data regarding the number of HIV tests, confirmed new positives and linkages to medical care

within 30 days and 90 days for the Agency, the County and Proyecto Protégete were obtained

from the County Department of Public Health. Data regarding Proyecto Protégete participants

successfully linked to HIV prevention services and the individuals linked to HIV prevention

services by the HIV testing program of the Agency were obtained from the HIV Testing

Department of the Agency. Both the Proyecto Protégete participants and the Agency’s clients

were referred to the same HIV prevention programs at the Agency.

Ethics approval

This study was approved by the Los Angeles County Public Health and Health Services Institu-

tional Review Board and the University of California, Los Angeles Institutional Review Board.

Signed informed consent was obtained from each individual prior to his participation in the

study.

Statistical analyses

Descriptive statistics were obtained for all the measures of interest. In addition, preliminary

exploratory comparisons were made between Proyecto Protégete and the local standard of care

regarding the rates of HIV-positive Latino MSM identified through HIV testing, linked to

HIV medical care and linked to HIV prevention services.

For the first comparison, Proyecto Protégete’s HIV-positive testing rate was compared to the

HIV-positive testing rates of the Agency and the County. For the second comparison, Proyecto
Protégete’s rate of linked referrals to HIV medical care was compared to the Agency’s and the

County’s rates for both 30 days and 90 days following an HIV diagnosis. For the third compar-

ison, Proyecto Protégete’s rate of linked referrals to HIV prevention services within 30 days of

receiving a referral was compared to the Agency’s rate for a similar time period. (Similar infor-

mation was not available for the County.)

The number of tests and not the number of individuals was used in the analyses to examine

the first comparison. This was because the County used unique tests and not unique individu-

als in their estimations; thus, the same estimates were used in the present analyses to make the

results comparable. For the second and third comparisons, the number of individuals was

used for the analyses.

Due to the relatively small counts available for analysis, the Fisher’s Exact Test was used for

the comparisons, utilizing SPSS Statistics for Windows (Version 19.0, Armonk, NY: IBM

Corp.) In all of the analyses, a one-sided test rather than a two-sided test was used to gain addi-

tional power because it was expected that Proyecto Protégete would perform better in identify-

ing HIV-positive cases and linking individuals to HIV medical care and prevention services

compared to the Agency and the County. Please note that the numbers reported for the

Agency and for the County always exclude the data for the participants of Proyecto Protégete.
Also, the date range under examination for the Agency and the County was the same as the

recruitment period for Proyecto Protégete identified previously.

Results

Project submissions, eligible individuals and enrollees

There were 9,573 submissions (individuals who completed the online screener for the project

through an app). Of these submissions, 4,657 were eligible to participate in the study. From

these, 359 (i.e., 7.7% of those who were screened as eligible) enrolled in the project.
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Demographic and behavioral characteristics of Proyecto Protégete
participants

Summarized data from Table 1 reveal that the largest age group among the participants was

between 26 to 35 years and the second largest between 18 to 25 years of age. Most were born in

the US, followed by Mexico. A fifth had a bachelor’s degree, and almost a quarter completed

only the 12th grade. Most worked either full- or part-time. The previous year’s income category

of 0 to $15,000 had the largest number of participants, approximately 43%. Seventy seven per-

cent of the sample consisted of United States citizens, and 12% were undocumented. Forty one

percent reported two to five sexual partners in the previous twelve months, 26% six to ten and

26% more than ten. Seventy nine percent reported anal sex without a condom with a man in

the previous twelve months. Thirteen percent reported anal sex under the influence of meth-

amphetamine with another male during this same period, and over half reported anal sex

under the influence of alcohol. Methamphetamine use in the previous twelve months was

reported by 13% and cocaine use by 14%.

HIV testing outcomes

For the 359 unique participants enrolled in the study, the total number of HIV tests conducted

for Proyecto Protégete was 428. A total of 50 individuals tested for HIV more than once: 36 peo-

ple took one additional test; ten people took two additional tests; three people took three addi-

tional tests, and one person took four additional tests.

Comparisons between Proyecto Protégete and the local standard of care

Table 2 provides information on the numbers of HIV tests, confirmed new HIV-positive tests,

and individuals linked to medical care within 30 days and 90 days for the County, the Agency

and Proyecto Protégete.
Originally, 25 HIV-positive test results were found for Proyecto Protégete; however, only 22

of those matched the records in the County Department of Public Health database (possible

reasons for these two numbers not matching include the tests being done for a contract not

tracked by the County in the same manner that it does for its own directly-funded targeted

HIV testing programs or possible recording errors). Of the 22 HIV-positive results from

Proyecto Protégete, only 7 (32%) of them turned out to be newly diagnosed, as confirmed by

the County Department of Public Health. Thus, Proyecto Protégete’s positivity rate was 7/(428–

18) = 1.71%, once the 18 tests not confirmed as true newly diagnosed positive results (the 3

HIV-positive tests that did not match the records in the County database and the 15 HIV-posi-

tive tests of individuals likely already aware of their HIV-positive status before they started

Proyecto Protégete) were excluded from the denominator. The comparable HIV-positivity rate

for the Agency was 27/2,158 = 1.25% and for the County, 194/17,721 = 1.09%. When Proyecto
Protégete’s HIV positivity rate was compared to that of the HIV testing program at the Agency,

the result was not significant (p = .293). When Proyecto Protégete’s HIV positivity rate was

compared to that of the County, the result was also not significant (p = .172).

When examining the rates of those confirmed as new HIV-positives and linked to medical

care within 30 days, the following rates were obtained: for Proyecto Protégete, 5/7 = 71.4%; for

the HIV testing program at the Agency, 22/27 = 81.5%; and for the HIV testing programs of

the County, 150/194 = 77.3%. Proyecto Protégete’s rate of linkage to medical care within 30

days did not significantly differ from that of the HIV testing program at the Agency (p = .450)

or from that of the County (p = .503). The rates of those confirmed as new HIV-positives and

linked to care within 90 days were then examined. The rate for Proyecto Protégete, 7/
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Table 1. Demographics, sexual behavior and alcohol/drug use among Proyecto Protégete participants (N = 359).

Variable n %

Age

18–25 113 31.5

26–35 147 40.9

36–45 68 18.9

46–55 28 7.8

56–65 3 0.8

Country of Birtha

Other 33 9.2

Mexico 74 20.7

United States 250 70.0

Education

Less than Grades 12 21 5.9

Grade 12 81 22.6

GED 3 0.8

Technical Degree 12 3.3

Some College 131 36.5

Associate Degree 28 7.8

Bachelor Degree 72 20.1

Other 11 3.1

Employment

Working full-time 161 44.8

Working part-time 98 27.3

Unemployed 77 21.4

Disabled 11 3.1

Retired 1 0.3

Other 11 3.1

Income in Previous Year before Taxesb

0-$15,000 152 42.7

$15,001-$30,000 111 31.2

More than $30,000 93 26.1

Residency Statusc

U.S. citizen 276 77.1

Legal resident 23 6.4

Undocumented 41 11.5

Other 18 5.0

Number of Sexual Partners in Previous 12 Monthsb

0 3 0.8

1 20 5.6

2–5 146 41.0

6–10 93 26.1

More than 10 94 26.4

Anal Sex without a Condom with a Man in Previous 12 Monthsa 283 79.3

Anal Sex with a Man in Previous 12 Months While Under the Influence of Methamphetaminea 47 13.2

Anal Sex with a Man in Previous 12 Months While Under the Influence of Alcohola 183 51.3

Drug Use in Previous 12 Months

Methamphetamine 48 13.4

(Continued)
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7 = 100.0% did not significantly differ from the rate for the HIV testing program at the Agency,

25/27 = 92.6% (p = .626) or from the rate for the HIV testing programs of the County, 167/

194 = 86.1% (p = .358).

All of the 359 individuals enrolled in Proyecto Protégete were provided with referrals to one

of the Agency’s prevention programs. Of these, 70 (19.5%) confirmed their attendance.

Proyecto Protégete’s rate of linked referrals to HIV prevention services was then compared to

the Agency’s HIV testing program’s rate of linked referrals to HIV prevention services for a

similar time period. The rate for the Agency was 17/204 = 8.3%. Proyecto Protégete had a sig-

nificantly higher rate of linked referrals to HIV prevention services than did the Agency’s HIV

testing program (p< .001).

Discussion

The approach utilized by Proyecto Protégete for recruiting Latino MSM involved in high-risk

sexual activities with other men in Los Angeles County, California, USA, for HIV testing

through the use of existing apps and financial remuneration was found to be feasible and suc-

cessful, thereby accomplishing the primary aim of the study. As noted previously, 79% of the

participants reported having anal sex without a condom with a man in the previous twelve

months. Also, over half reported anal sex under the influence of alcohol with another male,

and 13% reported anal sex under the influence of methamphetamine. Thus, a large percentage

of participants was at high risk for HIV infection and in need of the services provided by

Proyecto Protégete. Additionally, over 70% of the participants were between the ages of 18 and

35 years, a range that includes those with the highest rates of HIV infection among Latinos [1].

Studies wanting to reach Latino MSM at high risk for HIV infection should consider using

existing apps in their interventions.

Additionally, Proyecto Protégete had a significantly higher rate of successfully linked refer-

rals to HIV prevention programs than did the Agency’s HIV testing program, thus partially

accomplishing the secondary aim of the study. Prevention programs help to increase

Table 1. (Continued)

Variable n %

Cocaine 50 13.9

a n = 357;
b n = 356;
c n = 358

https://doi.org/10.1371/journal.pone.0268406.t001

Table 2. HIV tests, confirmed new HIV-positive tests, and individuals linked to medical care within 30 and 90 days among Latino MSM, 18 years or older at time of

test for the county, the agency and Proyecto Protégete.

HIV Testing

Program

HIV Tests Confirmed New HIV-Positive

Tests

Individuals Linked to Medical Care within 30

Days

Individuals Linked to Medical Care within 90

Days

Countya 17,721 194 (1.09%) 150 (77.3%) 167 (86.1%)

Agency 2,158 27 (1.25%) 22 (81.5%) 25 (92.6%)

Proyecto Protégeteb 428 7 (1.71%c) 5 (71.4%) 7 (100.0%)

a This refers to the County’s directly-funded targeted testing programs. It does not represent the general population of the County.
b Records identified as being of individuals in Proyecto Protégete are excluded from those of the County and the Agency.
c The number of tests that was used for the denominator was 410 (please see text).

https://doi.org/10.1371/journal.pone.0268406.t002
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awareness of HIV and knowledge of one’s own HIV status, both of which are fundamental in

preventing new HIV infections [7]. Interventions like Proyecto Protégete that incorporate lin-

guistically and culturally sensitive approaches to facilitate HIV testing and engagement to

medical care as well as linkages to prevention programs have a significant role to play, as they

may help to decrease HIV spread among Latinos [4].

It is likely that the monetary incentives paid to the Proyecto Protégete participants may have

been the main driver of the difference in completed referral rates to HIV prevention programs

between the program and the Agency, whose participants received no financial incentives.

This possibility is reinforced by the fact that the lowest income category in the study was

reported by the largest number of participants, who may have been in need of the monetary

incentive. Thus, it is possible that no difference may have been found between the two groups

if financial incentives had been available through the Agency’s usual work.

Although Proyecto Protégete was demonstrated to be more effective, with a higher HIV-pos-

itivity rate, than the programs of the Agency and the County, statistical significance was not

reached with either comparison. This may have been due to the sample size of Proyecto Proté-
gete, with subsequent limited statistical power. Future research should build on the present

study by using larger samples.

Alternately, it is also possible that the sample collected for Proyecto Protégete was not more

likely to be HIV-positive than those of the Agency and the County. Despite the fact that MSM

who use apps have been found to engage in high-risk sexual activities [16] and the use of apps

being associated with having a sexually transmitted disease [17], no differences in the HIV-

positivity rates in the two comparisons were discovered. More needs to be known about the

populations reflected in the samples of this study. Future studies should examine whether or

not differences in the rates of behaviors associated with a risk of HIV infection exist between

Latino MSM who connect with HIV testing services through apps compared to those who do

so through the local standard of care.

Despite the lack of statistical differences in the HIV-positivity rates between Proyecto Proté-
gete and the other two samples, it is possible that there were differences in other areas between

the newly diagnosed HIV-positive participants of Proyecto Protégete and those of the two other

programs that would have been valuable to discover. The County Department of Public Health

had indicated that they would only provide the totals for the variables of interest regarding the

three programs, as reflected in Table 2. It added that it would not provide information regard-

ing which of the tests submitted to them by Proyecto Protégete were of actual newly diagnosed

HIV-positive individuals. Thus, the identities of the participants who met this criterion

remained unknown to the Proyecto Protégete staff. As a result, comparisons of the demograph-

ics of the newly diagnosed HIV-positive individuals of Proyecto Protégete to those of the

Agency and the County were not possible. In addition, comprehensive information on the

HIV testing histories of Proyecto Protégete participants was not collected. This information

would have been valuable for assessing the experiences of these individuals with also accessing

HIV testing services through the local standard of care. Future studies should investigate how

the demographics and HIV testing histories of Latino MSM who engage in HIV testing

through apps differ from those who connect to HIV testing services solely through the local

standard of care.

Examining the economic costs of Proyecto Protégete, the Agency and the County was not an

objective of the study. Nevertheless, an economic comparison of HIV testing programs would

be of value. This should include not only the economic costs of the programs but also their

social costs. Cost-effectiveness analysis, which provides the opportunity to incorporate social

costs, can be used for this purpose [61–65]. Two social costs to consider may be quality-

adjusted life years (QALY) [61, 66, 67] and averted HIV infections [66–68]. Cost-effectiveness
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analysis is recommended because research has found that the inclusion or exclusion of social

costs can affect the outcomes of some analyses, as demonstrated in systematic reviews of eco-

nomic evaluations of physical [63] and mental diseases [61].

Two HIV testing intervention studies conducted in other countries showed some similarity

to Proyecto Protégete. The first study, conducted in Sydney, Australia, between December 2013

and May 2015, sought to determine the effects of the placement of pop-up and banner ads on

Grindr, a popular app used by MSM, on the average monthly rate of HIV tests among MSM at

a particular sexual health clinic [56]. Such advertising was found to result in a 43.6% increase

in the average monthly rate of HIV tests among this population.

The second study, conducted in Taipei and New Taipei City in Taiwan, between May and

November 2018, sought to compare two mobile HIV testing recruitment approaches with

MSM: recruitment through a website and recruitment through social networking platforms

[57]. The website approach involved promoting HIV testing through a public website of a hos-

pital and transmitting that information to a location frequented by MSM. The social network-

ing platforms approach used both existing apps and a Facebook page to promote information

about HIV testing. The social networking approach resulted in a greater likelihood of reaching

MSM with higher HIV risk-taking behaviors compared to those recruited through a website;

additionally, the social networking approach had HIV-positivity rates that were three times

higher than the website approach.

As was the case with Proyecto Protégete, both of these studies used existing apps to promote

HIV testing by MSM for specific programs. Additionally, they reported success in increasing

HIV testing among MSM, reaching MSM with high HIV risk-taking behaviors and identifying

high HIV-positivity rates. These findings support the value of using apps for promoting HIV

testing at specific venues, such as health clinics, and through mobile HIV testing programs.

Replication of Proyecto Protégete in full or in part in other countries will need to consider

modifications tailored to the specific conditions of those locations. These will require taking

into account issues such as the program’s feasibility, cost, cultural compatibility, challenges

and impediments in new settings. Together, these efforts can contribute to a greater use of

apps as health promotion vehicles to lower the incidence of HIV among MSM globally.

There were some challenges that prevented Proyecto Protégete from being more successful.

One was the low percentage of individuals (7.7%) who enrolled in the project after being

screened as eligible for the study. Despite the anticipation that individuals who had expressed

an interest in the project by taking the eligibility screener would actually enroll, this did not

prove to be as successful as expected. However, other HIV prevention intervention studies in

the United States using apps to recruit participants generally have also had low rates of enroll-

ment with, for example, 2.8% [33] and 7.6% [35] for studies of HIV self-tests, 6.9% for an HIV

prevention vaccine trial [31] and 1.7% for a rectal microbicide study [32]. Thus, Proyecto Pro-
tégete’s rate of enrollment matched others found in the literature. Nonetheless, research using

apps should identify ways to increase participation among Latino MSM at risk for HIV, such

as having more locations where the study is offered, assisting with transportation and increas-

ing financial remuneration.

Another challenge was the low number of participants in Proyecto Protégete who success-

fully linked to an HIV prevention program within 30 days (19.5%), although, as noted above,

the rate for Proyecto Protégete was significantly higher than the rate for the Agency. It had

been hoped that the modest financial remuneration would encourage greater interest in the

prevention programs by the participants, but it did not. Future studies should focus on ways to

increase participation among Latino MSM in HIV prevention programs following an HIV

test, as there is evidence of their potential effectiveness in reducing risk behaviors among Lati-

nos [4, 11].
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A limitation of the study that was not discovered until the final results from the County

Department of Public Health were received was the large number of individuals in Proyecto Pro-
tégete who already may have known their HIV-positive status at the time that they enrolled in

the project. Of the 22 HIV-positive test results for Proyecto Protégete, only 7 (32%) turned out to

be newly diagnosed. Thus, 15 test results (68%) were of individuals likely already aware of their

HIV-positive diagnosis. This issue was addressed by including only those 7 newly diagnosed

HIV-positive test results in the determination of Proyecto Protégete’s HIV-positivity rate.

Regarding this situation of the HIV-positive tests which had to be removed from the analy-

sis, the study screener did not include a question asking if the potential participant had previ-

ously been diagnosed with HIV. Nonetheless, Proyecto Protégete had a study protocol in place

that could have potentially identified those individuals who may have already been aware of

their HIV-positive diagnosis prior to their enrollment in the study. The data collection form of

the HIV counselor who administered the HIV test to the participant specifically included a

question that asked if the person had tested for HIV in the past and, if so, what their last HIV

test result was. Given that a participant had signed a project consent form which included his

permission for the Proyecto Protégete project staff to ask the HIV counselor for the results of

the person’s HIV test, the counselor would have revealed to the project staff that someone had

already previously been diagnosed with HIV, if the individual had disclosed this information

to them. It cannot be known with certainty the reasons that may have motivated the participa-

tion by individuals who may have already been aware of their HIV-positive status (such as

intentional deception in order to receive the financial remuneration offered by the study).

Studies should include an explicit question of previous HIV testing in their screeners and

incorporate protocols that prevent individuals who do not qualify from participating in a

study. Nevertheless, a strength of this study was its ability to cross reference, through informa-

tion obtained from the County Department of Public Health, whether or not participants had

previously already been given a diagnosis of being HIV-positive. Those who had were subse-

quently removed from the statistical analyses conducted.

Another limitation was the fact that this study used data from three different sources: the

County, the Agency and Proyecto Protégete. There are always potential problems in making

comparisons when using multiple data sources. These can include differences among the

sources in the accuracy and completeness of the data collected and reported, resulting in inac-

curate coding, poorly conducted data collection and data entry [69]. It is possible, then, that

this may have occurred in our study, especially since the County sample consisted of data col-

lected from multiple County-funded HIV testing programs located in different agencies spread

throughout the County.

Conclusion

Proyecto Protégete was successful in recruiting its desired target population, Latino MSM

involved in behaviors that put them at high risk for HIV infection and thus in need of the ser-

vices of the project. In addition, all of the individuals in Proyecto Protégete who were confirmed

as newly HIV-positive were successfully linked to medical care. Furthermore, Proyecto Proté-
gete was found to have a higher rate of linked referrals to HIV prevention services compared to

the Agency’s HIV testing program. However, no statistical differences were found when

Proyecto Protégete ‘s HIV positivity rate was compared to that of the Agency or to that of the

County. Similarly, Proyecto Protégete’s rates of linkage to medical care, both within 30 days

and 90 days, did not significantly differ from those of the Agency or the County. Nonetheless,

future studies can build on the experiences of Proyecto Protégete when using apps for promot-

ing HIV services among Latino MSM involved in HIV-related high-risk behaviors.
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Lejarrag Cañas C, et al. Changes in the profile of newly HIV-diagnosed men who have sex with men,

Madrid, 2014 to 2019. Euro Surveill. 2021; 26:2001501. https://doi.org/10.2807/1560-7917.ES.2021.

26.47.2001501 PMID: 34823642

56. Ubrihien A, Stone AC, Byth K, Davies SC. The impact of Grindr advertising on attendance and HIV test-

ing by men who have sex with men at a sexual health clinic in northern Sydney. Int J STD AIDS. 2020;

31:989–995. https://doi.org/10.1177/0956462420927815 PMID: 32772689

57. Chiou P-Y, Ko N-Y, Chien C-Y. Mobile HIV testing through social networking platforms: Comparative

study. J Med Internet Res. 2021; 23:e25031. https://doi.org/10.2196/25031 PMID: 33769298

PLOS ONE Using social and sexual networking mobile applications to promote HIV services among Latino MSM

PLOS ONE | https://doi.org/10.1371/journal.pone.0268406 May 13, 2022 17 / 18

https://doi.org/10.1071/SH16150
http://www.ncbi.nlm.nih.gov/pubmed/27977387
https://doi.org/10.1097/OLQ.0000000000000575
https://doi.org/10.1097/OLQ.0000000000000575
http://www.ncbi.nlm.nih.gov/pubmed/28282651
https://doi.org/10.1186/s12879-018-3145-2
http://www.ncbi.nlm.nih.gov/pubmed/29776395
https://doi.org/10.1080/00224499.2021.1886227
https://doi.org/10.1080/00224499.2021.1886227
http://www.ncbi.nlm.nih.gov/pubmed/33656408
https://doi.org/10.1177/0956462417738468
http://www.ncbi.nlm.nih.gov/pubmed/29099328
https://doi.org/10.1136/sextrans-2018-053902
http://www.ncbi.nlm.nih.gov/pubmed/30918120
https://doi.org/10.1016/j.drugpo.2019.10.015
http://www.ncbi.nlm.nih.gov/pubmed/31756695
https://doi.org/10.2196/12573
http://www.ncbi.nlm.nih.gov/pubmed/30916658
https://doi.org/10.1007/s10508-021-01921-0
https://doi.org/10.1007/s10508-021-01921-0
http://www.ncbi.nlm.nih.gov/pubmed/34117560
https://doi.org/10.1007/s10508-021-02093-7
http://www.ncbi.nlm.nih.gov/pubmed/34585282
https://doi.org/10.1186/s12889-019-7558-7
https://doi.org/10.1186/s12889-019-7558-7
http://www.ncbi.nlm.nih.gov/pubmed/31492120
https://doi.org/10.1371/journal.pone.0209933
http://www.ncbi.nlm.nih.gov/pubmed/30673729
https://doi.org/10.1089/apc.2021.0024
http://www.ncbi.nlm.nih.gov/pubmed/34097463
https://doi.org/10.1080/14461242.2020.1820366
http://www.ncbi.nlm.nih.gov/pubmed/33411604
https://doi.org/10.1136/sextrans-2017-053348
http://www.ncbi.nlm.nih.gov/pubmed/29626174
https://doi.org/10.2807/1560-7917.ES.2021.26.47.2001501
https://doi.org/10.2807/1560-7917.ES.2021.26.47.2001501
http://www.ncbi.nlm.nih.gov/pubmed/34823642
https://doi.org/10.1177/0956462420927815
http://www.ncbi.nlm.nih.gov/pubmed/32772689
https://doi.org/10.2196/25031
http://www.ncbi.nlm.nih.gov/pubmed/33769298
https://doi.org/10.1371/journal.pone.0268406


58. Chapman AL, Hadfield M, Chapman CJ. Qualitative research in healthcare: an introduction to grounded

theory using thematic analysis. J R Coll Physicians Edinb. 2015; 45:201–5. https://doi.org/10.4997/

JRCPE.2015.305 PMID: 26517098

59. Goedel WC, Sutten Coats C, Sowemimo-Coker G, Moitra E, Murphy MJ, van den Berg JJ, et al. Gay

and bisexual men’s recommendations for effective digital social marketing campaigns to enhance HIV

prevention and care continuity. AIDS Behav. 2021; 25:1619–1625. https://doi.org/10.1007/s10461-020-

03078-8 PMID: 33231845

60. Operario D, Kuo C, Sosa-Rubı́ SG, Gálarraga O. Conditional economic incentives for reducing HIV risk

behaviors: integration of psychology and behavioral economics. Health Psychol. 2013; 32:932–40.

https://doi.org/10.1037/a0032760 PMID: 24001243

61. Duevel JA, Hasemann L, Peña-Longobardo LM, Rodrı́guez-Sánchez B, Aranda-Reneo I, Oliva-Moreno

J, et al. Considering the societal perspective in economic evaluations: a systematic review in the case

of depression. Health Econ Rev. 2020; 10:32. https://doi.org/10.1186/s13561-020-00288-7 PMID:

32964372

62. Kim DD, Silver MC, Kunst N, Cohen JT, Ollendorf DA, Neumann PJ. Perspective and costing in cost-

effectiveness analysis, 1974–2018. Pharmacoeconomics. 2020; 38:1135–1145. https://doi.org/10.

1007/s40273-020-00942-2 PMID: 32696192

63. Peña-Longobardo LM, Rodrı́guez-Sánchez B, Oliva-Moreno J, Aranda-Reneo I, López-Bastida J. How
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