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Abstract

Background: Men who have sex with men (MSM), particularly MSM who identify as African-American or Black (BMSM),
are the sociodemographic group that is most heavily burdened by the human immunodeficiency virus (HIV) epidemic in the
United States. To meet national HIV testing goals, there must be a greater emphasis on novel ways to promote and deliver HIV
testing to MSM. Obstacles to standard, clinic-based HIV testing include concerns about stigmatization or recognition at in-person
testing sites, as well as the inability to access a testing site due to logistical barriers.

Objective: This study examined the feasibility of self-administered, at-home HIV testing with Web-based peer counseling to
MSM by using an interactive video chatting method. The aims of this study were to (1) determine whether individuals would
participate in at-home HIV testing with video chat–based test counseling with a peer counselor, (2) address logistical barriers to
HIV testing that individuals who report risk for HIV transmission may experience, and (3) reduce anticipated HIV stigma, a
primary psychosocial barrier to HIV testing.  

Methods: In response to the gap in HIV testing, a pilot study was developed and implemented via mailed, at-home HIV test
kits, accompanied by HIV counseling with a peer counselor via video chat. A total of 20 MSM were enrolled in this test of concept
study, 80% of whom identified as BMSM.

Results: All participants reported that at-home HIV testing with a peer counseling via video chat was a satisfying experience.
The majority of participants (13/18, 72%) said they would prefer for their next HIV testing and counseling experience to be at
home with Web-based video chat peer counseling, as opposed to testing in an office or clinic setting. Participants were less likely
to report logistical and emotional barriers to HIV testing at the 6-week and 3-month follow-ups.

Conclusions: The results of this study suggest that self-administered HIV testing with Web-based peer counseling is feasible
and that MSM find it to be a satisfactory means by which they can access their test results. This study can serve as a general
guideline for future, larger-scale studies of Web-based HIV test counseling for MSM.

(JMIR Public Health Surveill 2016;2(2):e170) doi: 10.2196/publichealth.6377
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Introduction

Background
Men who have sex with men (MSM), and in particular, MSM
who identify as African-American or Black (BMSM),
historically have been, and continue to be, the group most
heavily impacted by the human immunodeficiency virus (HIV)
epidemic in the United States [1,2]. While MSM comprise
approximately 2% of the US population, 67% of all new HIV
diagnoses in 2014 occurred among men who identify as gay,
bisexual, or same gender loving [3]. President Obama’s Updated
National HIV/AIDS Strategy calls for expanded efforts to
prevent HIV by using a combination of effective, evidence-based
approaches to improve uptake of HIV prevention and treatment
strategies [4]. While there have been advances in improving the
adoption of these strategies among MSM [5-8], there continues
to be an urgent need for further work that addresses the issue
of access to comprehensive HIV care services, including HIV
testing, for this population.

For MSM, the most commonly cited barriers to clinic- or
office-based HIV testing include logistical concerns (eg,
inconvenience of a testing site’s hours of operation [9]) and
psychosocial issues (eg, fear of discrimination, disclosure of
one’s sexual identity [10]). Pertinent social determinants of
MSM’s health, including perceived sexual orientation–based
stigmatization by medical professionals, and associated mistrust
of the medical community, act as barriers to accessing HIV
care, including routine HIV testing and counseling. Indeed,
there is evidence that fear of stigmatization may negatively
impact patients’ health-related quality of life, adherence to
treatment regimens, and HIV risk behaviors [11]. In light of the
facts that (1) HIV testing is a critical entry point to engagement
in HIV care, and (2) multiple barriers discourage MSM from
routinely HIV testing, it is worth exploring novel, nonstandard
approaches to offering HIV testing services to this population.

In an effort to expand upon current testing approaches,
alternative venue HIV prevention outreach efforts that target
MSM have emerged. These approaches include behavioral
education programs focused on HIV testing uptake, mobile HIV
testing in public and semipublic places (eg, parks, streets,
community spaces), and linking HIV testing with lesbian, gay,
bisexual, and transgender–identified services (eg, community
centers) [12]. While beneficial, it is of concern that these
approaches may not reach MSM who are not open about their
sexual orientation and/or behavior, those who are younger, and
those who report less education [13], as well as MSM who
would prefer to test in the privacy of their own home [14].
Alternative routes to HIV testing and counseling that are easy
to access, offer relative anonymity, can be conducted at home,
and offer support by a peer educator may be particularly
appealing for MSM.

There exists evidence for the benefits of incorporating Internet
delivery as a modality for increasing HIV testing uptake. A
recent systematic review of Web-, mobile phone–, and social
media–based interventions to address the HIV continuum of
care by Muessig et al [15] found that 5 Web-based HIV testing
interventions had been published, and that an additional 8 were

currently in development. Included in the review was a social
media–based HIV testing intervention, Project Hope, which
randomly assigned peer leaders to deliver either HIV
information and promotion of free home-based HIV tests (ie,
intervention) or general health information (ie, control) via
social media [16]. Young et al [16] found that the intervention
group participants were more likely to request home-based HIV
testing kits, and take and return test kits than control participants.
A number of additional Web-based studies [17-20] with similar
formats to those mentioned above (Web-, mobile phone–, and
social media–based) aimed at promoting HIV testing exist, but
according to Schnall et al [21], they vary greatly with respect
to study quality, and the majority, unlike Project Hope, aim to
increase rates of clinic-based HIV testing. One such example
is a Web-based HIV testing intervention by Bauermeister and
colleagues [22], which offered tailored, motivational content
around HIV/sexually transmitted infections (STIs) testing as
well as a testing locator to MSM. While Bauermeister et al [22]
found that those who received the intervention (compared with
those who received the testing locator only) were more likely
to visit an HIV/STI testing clinic, it is possible that some
participants still may have not tested due to barriers to
clinic-based testing. Like Bauermeister et al, Zou et al [23]
found that active (eg, instant messaging, chat rooms, mobile
phones, email) promotion methods were more effective at
promoting HIV testing than passive (eg, posters) methods. Taken
together, previous Web-based studies of HIV testing point to
the usefulness of the Internet’s reach, as well as the importance
of active methods to promote HIV testing; however, most studies
were structured around motivating participants to access
clinic-based testing rather than bringing testing directly to
individuals by mailing test kits.

Now that there are at-home HIV test kits available, more should
be done to understand how the Internet can augment and
improve the experience of HIV testing at home. According to
Katz et al [24], who conducted a study on the acceptability and
ease of use of at-home HIV test kits among MSM, 96% of MSM
found the test kits very easy to use, while the remaining
participants found them somewhat easy to use. The majority of
participants in Katz et al’s study [24] requested additional kits
after the first. Choko et al [25] found in their study on the uptake
and accuracy of at-home, oral HIV test kits that accuracy was
good, though approximately 10% of participants made minor
procedural errors and 10% reported wanting or needing
supervisory support. Based on the previously mentioned review
of prior Web-based HIV testing interventions, as well as the
evidence of the accuracy, acceptability, and ease of use of
at-home testing, offering Web-based HIV counseling to
accompany at-home HIV testing experiences appears to be a
relatively untapped area for intervention development.

Study Objectives
The current study examined the feasibility of self-administered,
at-home HIV testing with Web-based peer counseling to MSM
by using an interactive video chatting method (eg, Skype,
Google Hangouts, FaceTime). The primary aim was to conduct
a test of concept study to determine whether individuals would
participate in at-home HIV testing with video chat–based test
counseling with a peer counselor. A secondary aim was to gather
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preliminary evidence that this testing modality could (1) address
logistical barriers to HIV testing that individuals who report
risk for HIV transmission may experience, and (2) reduce
anticipated HIV stigma, a primary psychosocial barrier to HIV
testing. Pre- and posttesting assessments were used to evaluate
changes in variables of interest, including barriers to HIV testing
and anticipated HIV stigma.

Methods

Participants
Recruitment occurred through word of mouth, phone call-ins,
and Web-based advertisements on dating websites for gay and
bisexual men. Recruitment targeted BMSM in particular, though
MSM who were not Black/African-American but had heard
about the study via word of mouth and expressed interest were
still invited to participate. Participants were recruited over a
3-month period from January to March 2015. To be eligible,
participants reported having condomless anal sex with a man
in the past 6 months; having an HIV negative or unknown status;
being at least 18 years of age; having access to a computer,
tablet, mobile phone, or other device with video chatting
capabilities and Internet/mobile service; and agreed to receive
an HIV test kit via mail. Twenty men in the Atlanta, GA
metropolitan area provided informed consent and were enrolled.
Of those, 18 participants completed the 6-week and 3-month
follow-up assessments. Participants were provided monetary
incentives for completing survey assessments, specifically US
$35 for completing the baseline appointment and US $25 for
each follow-up appointment. All study procedures were
approved by the University of Connecticut institutional review
board.

Sequence of Study Events
First, participants who expressed interest in the study completed
a consent appointment via a phone call with the peer counselor.
The peer counselor shared many of the same demographic
characteristics with the majority of the study participants (eg,
race/ethnicity, approximate age, gender, sexual orientation, and
geographic location) and had the state of Georgia pre- and
posttest HIV counseling certification. During the consent
appointment, participants were explained the study procedures,
read the consent form, were invited to ask questions, and
provided consent via a mobile consenting process where
participants typed their name into an electronic consent form
that was emailed to them. Upon completing the consent
procedures, participants were scheduled for their baseline
appointment and were mailed an HIV test to a location of their
choice. The arrival of the HIV test kit and the baseline
appointment were both scheduled for the same day. The type
of HIV test that was mailed to participants was the ORAQuick
ADVANCE Rapid HIV-1/2 Antibody Test by OraSure
Technolgies, Inc. This test was selected due to its Clinical
Laboratory Improvement Amendments waiver, meaning that it
is approved for use outside of laboratory settings.

During the baseline appointment, which occurred via video
chatting (eg, Skype, FaceTime), participants engaged with the
peer counselor in pretest HIV counseling, self-administration
of the HIV test (with guidance from the peer counselor), a

survey assessment using audio computer-assisted self-interview
software (which was completed during the running of the HIV
test and took approximately 25 minutes to complete), and
posttest HIV counseling. All study procedures, including the
self-administration of the HIV test and the baseline survey
assessment, were completed during the video chat sessions. The
first study appointment took approximately 45 minutes to
complete.

The peer-delivered counseling was comprised of content with
multiple themes. With the peer counselor's guidance and taking
a harm reduction approach, participants worked through a
practical and tailored sexual reduction plan based on their
reported HIV risk-taking behaviors. Moreover, substance use
(ie, alcohol and drug use) in the context of sexual risk taking
was assessed and incorporated into the counseling session.
Social, emotional, and structural barriers, including anticipated
HIV stigma, to engaging in routine HIV testing were evaluated,
discussed, and problem solved. In addition, proper referrals to
additional services, as needed, were provided by the peer
counselor.

The follow-up appointments were completed via a phone call
with noncounseling staff members. During the follow-up
appointments, the assessment questions and response sets were
read to participants and participants provided their answers.
Each follow-up appointment took approximately 25 minutes to
complete.

Measures

Sociodemographic Characteristics
Participants were asked to report on their age, years of
education, employment status, marital status, income level,
race/ethnicity, and sexual orientation (ie, whether they identified
as same gender loving/gay, bisexual, or heterosexual). Further,
participants were asked to report whether they had ever taken
an HIV test, and if so, the date of their last HIV test (reported
in number of months between date of appointment and date of
last test).

Feasibility, Acceptability, and HIV Testing Outcomes
Feasibility of recruiting for the study was assessed by tracking
the number of men approached, the number who agreed to
participate, and the number deemed eligible. Participants’ rates
of retention were based on whether they completed the 6-week
and the 3-month follow-up sessions. At the end of the study,
participants were asked to answer questions regarding their
satisfaction with their experience conducting HIV testing via
video chatting. Items included: “Would you like to test for HIV
at home with video chat-based peer counseling again?” and
“Would you recommend testing for HIV at home with video
chat-based peer counseling to one of your friends?” Items were
dichotomous, 0=no, 1=yes. Also included was “Would you
prefer your next HIV test to be in person at an office or at home
with peer counseling via video chat?” Response options included
“an office” or “at home with video chat-based peer counseling.”
Further, participants were asked to rate how satisfied they were
with their experience testing at home with video chat–based
peer counseling. This item ranged from 0 (not satisfied) to 2
(very satisfied). Additionally, HIV test results, as well as the
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location of the participants during testing (eg, dorm room,
bedroom) were reported.

Barriers to HIV Testing
Participants’ barriers to HIV testing—including structural
barriers, such as lack of transportation and distance to testing
site, as well as concerns regarding confidentiality and fear of
testing HIV positive—were assessed using the Barriers to HIV
Testing scale [26]. Items included: “The testing site is too far
away” and “I am concerned about how I will be treated at the
testing site.” Items were rated on a Likert-type scale from 1
(strongly disagree) to 6 (strongly agree).

Anticipated HIV Stigma
We assessed the extent to which participants anticipated negative
intra- and interpersonal consequences of testing HIV positive
in the future using 5 items adapted from the Anticipated HIV
Stigma scale [27]. Items included: “I would feel I let myself
down if I ever got infected with HIV,” “If I got infected with
HIV, no one would date me,” and “I would feel I were not as
good a person as others if I got HIV.” All items were rated on
a Likert-type scale from 1 (strongly disagree) to 6 (strongly
agree).

Data Analysis
Due to the small sample size, both t tests and effect
sizes—specifically Cohen d [28]—were used to assess treatment
effects at the 6-week and 3-month posttest assessments. Cohen
d was calculated using pre- and posttest scores (at both the
6-week and 3-month assessments) for individual anticipated
stigma and barriers to treatment items. This approach was done
primarily to understand which barriers to HIV testing,
specifically, this modality impacts, and to determine whether
anticipated stigma from various sources (eg, family, friends,
romantic or sexual partners) are differentially affected by
at-home, self-administered HIV testing with video chat–based
peer counseling.

In prior research of this nature, Cohen d values larger than 0.30
(or −0.30) have been considered to be medium effect sizes and
indicate potential change between baseline and follow-ups [29].
Results of significant t tests, as well as effect sizes above 0.30
(or below −0.30), are reported for the 6-week and 3-month
outcomes in the proceeding text.

Results

Sociodemographic Characteristics
Seventy percent (14/20) of men identified as gay, homosexual,
or same gender loving, and the remaining 30% (6/20) identified
as bisexual. Eighty percent (16/20) identified as Black,
non-Hispanic or Latino, 15% (3/20) identified as White,
non-Hispanic or Latino, and the remaining individual (1/20,
5%) identified as White, Hispanic or Latino. On average,
participants were approximately 28 years of age. Of participants,
100% (20/20) were single, and the majority of participants

reported that they were currently working (16/20, 80%). The
average length of time since participants’ last HIV test was
approximately 12 months (SD=22.9). Of participants, 85%
(17/20) had taken at least 1 HIV test in the past (Table 1).

Feasibility, Acceptability, and HIV Testing Outcomes
Fifty potential participants were screened and described the
study opportunity; 15 individuals were screened out based on
eligibility criteria, and 7 declined to participate. Twenty-three
participants (23/50, 46%) were interested and agreed to
participate. Of the 23 men who agreed, 87% (20/23) completed
the HIV testing appointment and 90% (18/20) were retained at
follow-ups.

Participants’ responses to the satisfaction items demonstrated
that all participants found at-home HIV testing with video
chat–based peer counseling to be satisfying. All participants
reported that they would like to participate in at-home HIV
testing with peer counseling via video chat in the future (18/18,
100%) and that they would recommend this modality to one of
their friends (18/18, 100%). Further, 72% of participants (13/18)
said that they would prefer for their next HIV test to be
self-administered at home with counseling from a peer via video
chat, as opposed to in a clinic or an office setting (Table 2).

Participants were able to take their HIV tests in a variety of
locations, including in their homes (12/20, 60%), in their garages
(1/20, 5%), on their porches (1/20, 5%), in dorm rooms (2/20,
10%), at friends’ houses (2/20, 10%), at work (1/20, 5%), and
in their car (1/20, 5%). All participants tested HIV negative
(20/20, 100%) during the counseling session (Table 3). Further,
qualitative observations highlighted that participants frequently
reported the importance of being able to administer at-home
HIV tests and engage in HIV test counseling via video chat with
a peer counselor in a variety of locations. Overwhelmingly,
participants reported that they did not want others to know they
were taking an HIV test, and that this HIV testing and
counseling methodology allowed for greater flexibility in testing
location and for control regarding their privacy (ie, who would
know that they were testing).

Barriers to HIV Testing
Participants were less concerned about how they would be
treated by people at the testing site at the 6-week posttest
(d=0.34) than at baseline. Similarly, a number of medium effect
sizes emerged at the 3-month follow-up, including less concern
regarding (1) lack of transportation (d=0.31), (2) testing sites
being too far away (d=0.32), (3) how they will be treated at the
testing site (d=0.37), and (4) finding out the results of their HIV
tests (d=0.37). For each of these items, participants’ barriers
were reduced from baseline to the 3-month posttest (Table 4).
A second qualitative observation included noting that
participants reported the video chat–based peer counseling
component of their HIV testing experiences as an important
and helpful opportunity to troubleshoot barriers to HIV testing
in the future.
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Table 1. Demographic characteristics of men who have sex with men (MSM) recruited from the Atlanta, GA, area for HIV testing via video chat.

SD or %Mean (range) or nDemographic information

6.8028.05 (20-44)Age, mean (range), SD

1.232.15 (1-4)Education, mean (range), SD

1.803.20 (1-7)Income, mean (range), SD

Sexual orientation, n, %

7014Gay/homosexual/same gender loving

306Bisexual

Race/ethnicity, n, %

8016Black, non-Hispanic or Latino

153White, non-Hispanic or Latino

51White, Hispanic or Latino

Gender, n, %

9519Male

51Transgender female

Marital status, n, %

10020Single

00Domestic partnership/Civil union

Employment status, n, %

204Unemployed

8016Working

22.9312.31 (1.07-95.40)Time since last HIV test in months, mean (range), SD

Have you ever taken an HIV test in the past? n, %

8517Yes

15.03No

Table 2. Participants’ satisfaction with at-home HIV testing with peer counseling via video chat at the 3-month follow-up.

SD or %Mean (range) or nPatient satisfaction questions

0.321.89 (0-2)How satisfied were you with at-home HIV testing with video chat-based peer counseling? mean (range), SD

Would you like to test for HIV at home with video chat–based peer counseling again? mean (range), SD

10018Yes

00No

Would you recommend testing for HIV at home with video chat–based peer counseling to one of your friends? mean (range), SD

10018Yes

00No

Would you prefer your next HIV test to be in person at an office or at home with video chat–based peer counseling? mean (range), SD

285At an office

7213At home with video chat-based peer counseling
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Table 3. Participants’ HIV testing outcomes from at-home HIV testing with HIV counseling via video chat.

n (%)Testing outcomes

Result of HIV test

20 (100)HIV negative

0 (0)HIV positive

Location of HIV test

12 (60)Home, general

1 (5)Home, in garage

1 (5)Home, on porch

2 (10)In dorm room

2 (10)At a friend’s house

1 (5)Inside of car

1 (5)At work

Table 4. Means and standard deviations of the anticipated stigma and barriers to testing items at baseline, 6-week, and 3-month follow-ups.

P value3-month ef-
fect size

6-week ef-
fect size

3-month post6-week postBaselineVariable

SDMSDMSDM

Barriers to testing items

.130.310.040.941.221.341.561.501.61I don’t have transportation to site.

.570.170.101.411.671.351.781.801.94I don’t have enough time.

.150.320.160.961.281.041.501.711.72The testing site is too far away.

.39−0.220.051.671.720.971.331.241.39I don’t know where to go for testing.

.190.370.341.521.831.531.892.072.50I am concerned about how I will be
treated by people at the testing site.

.760.070.231.501.611.151.391.641.72I have had a bad HIV testing experi-
ence in the past.

.750.050.051.031.331.031.331.241.39I can’t afford treatment, so why get
tested?

.150.370.211.201.501.571.722.032.11I don’t want to know the results.

.420.20−0.231.722.002.082.892.202.39People might recognize me at the test-
ing site.

.580.17−0.261.231.721.862.501.972.00I am worried about my health informa-
tion being kept confidential.

Anticipated stigma items

.90−0.04−0.371.315.220.715.561.305.17I would let myself down if I ever got
infected with HIV.

.04−0.46−0.381.884.671.824.501.993.78I would let my family and friends down
if I ever got infected with HIV.

.66−0.09−0.091.942.331.682.331.692.17If I got infected with HIV, no one
would date me.

.070.440.441.812.281.502.331.973.11If I got infected with HIV, men would
not want to have sex with me.

.90−0.03−0.271.782.331.932.781.712.28I would feel I were not as good a per-
son if I got HIV.

Anticipated HIV Stigma
An effect size of d=−0.37 for the “I would let myself down if I
ever got infected with HIV” item was noted, indicating that, at

the 6-week follow-up, participants were more likely to feel that
they would let themselves down if they ever got infected with
HIV. Moreover, for the item “I would let my family and friends
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down if I ever got infected with HIV,” d=−0.38 at the 6-week
follow-up and d=−0.46 at the 3-month follow-up, suggesting
that participants were more likely to feel that they would let
their family and friends down if they got infected with HIV at
follow-ups than baseline. Further, there was a significantly
different change in mean scores from pre- to 3-month posttest
for this item, t(17)=.16, P=.04. For the item “If I got infected
with HIV, men would not want to have sex with me,” d=0.44
at both the 6-week and 3-month follow-ups, meaning that
participants were less likely to feel that getting infected with
HIV would result in men not wanting to have sex with them at
the follow-ups than at baseline (Table 4).

Discussion

Principal Findings
The results of this test of concept study suggest that at-home,
self-administered HIV testing with peer counseling via video
chat is well received and has the potential to benefit participants
and to serve as a viable and novel HIV testing and counseling
approach. A substantial number of the men who were asked to
participate in this study did so and those who did participate
found this new form of HIV testing and counseling to be a
highly satisfying experience. Further, a majority of participants
reported preferring this approach to testing over testing in an
office setting in the future. All participants reported that they
would like to test for HIV using this method again (ie, at home
testing with peer counseling via video chat) and that they would
recommend to their friends this method of HIV testing and
counseling. These findings suggest that this HIV testing and
counseling approach is well-received by MSM, which points
to its potential to make an impact on improving HIV testing
uptake and frequency among this higher risk population [30].
These findings warrant support for further study of at-home
HIV testing and peer counseling via video chat.

The benefits of administering Web-based HIV counseling are
numerous, including being less time-intensive and more
convenient, as well as the relative anonymity for participants
and the flexibility with which they can choose the location to
take their tests [7,31]. Some participants in this study tested in
places other than their homes, including in their cars, at their
workplaces, in their garages, and at their friends’ homes.
However, it is important to note that all participants were
encouraged to find a safe and comfortable place to test where
their privacy could be protected. In cases where participants
lived with relatives or friends, the ability to take their tests
outside of the home was beneficial for maintaining their privacy
and the Web-based, video chatting format of the counseling did
well to allow for this important flexibility.

Interestingly, a number of moderate effect sizes were found,
including a notable decrease in barriers to testing, namely
logistical (eg, transportation) and psychosocial (eg, fear of
discrimination or being recognized at the testing site) barriers
[32-34]. The present study is a pilot study with a small sample
size, and, as such, these results should be interpreted with
caution; however, they provide preliminary support for findings
that could be further evaluated by larger scale studies. In
previous research, these barriers have been identified as places

of weakness in the HIV continuum of care, particularly for the
most vulnerable communities (eg, BMSM), for whom the burden
of undetected HIV infection strongly persists [2,35,36].
Arguably, these barriers may have been lessened because of the
Web-based nature of this study. It is possible that by introducing
participants to an alternative route to HIV testing (ie, testing at
home with video chat–based peer counseling) previously held
logistical or stigma-related concerns about accessing HIV testing
were abated. Further, the peer counselors worked to problem
solve barriers to seeking out local HIV testing sites during the
counseling sessions.

This study found that anticipated HIV stigma both increased
and decreased from pre- to posttest. While participants were
more likely to feel that they would let their family and friends
down if they were to be infected with HIV in the future, they
were less likely to report that men would not want to have sex
with them if they became infected with HIV.  It is possible that
exposure to new HIV knowledge or having conversations with
a peer educator about HIV stimulated newfound anxiety among
the participants regarding their HIV vulnerability and/or having
to manage telling family and friends about an HIV diagnosis. 
As part of the sexual risk reduction portion of the counseling
experience, however, participants conversed with the peer
educator about partner selection strategies, which may have led
to the decreased scores related to HIV stigma from romantic or
sexual partners at the 6-week and 3-month posttests.  This
decrease in anticipated HIV stigma is important because research
has indicated that HIV stigma negatively impacts the health of
MSM by limiting access to health care, discouraging routine
HIV testing, and contributing to stress, social isolation, and
risky sex behaviors [37-40]. Future testing modalities of this
nature should include discussions concerning not only sexual
and romantic partners, but family and friends as well [41].

Strengths and Limitations
To our knowledge, this is the first test of concept of at-home
HIV testing with video chat–based peer counseling for MSM.
This study adds to the extant literature by identifying the
feasibility of HIV test counseling via video chat. One strength
of the current study’s sample is that the majority of participants
identified as African-American or Black. The need for novel
HIV testing strategies for BMSM is urgent given the alarmingly
high rates of HIV among this community, and the presently
assessed modality—at-home, self-administered HIV testing
with peer counseling via video chat—was well-received by
BMSM. However, it is also worth noting that the study used
surveys, which relied on self-reporting of potentially sensitive
experiences and behaviors and, therefore, may be prone to bias.
Additionally, social desirability bias may have impacted the
results of the study by affecting study satisfaction–related
outcomes, among other study data points. Further, participants
were asked whether they wanted their next HIV test to be at an
office or at home with video chat–based peer counseling, but
did not provide participants with other testing venue options to
choose from (eg, community clinic). Another important
limitation to the study is the cost associated with at-home HIV
test kits. Given the expense of personally purchased, at-home
HIV test kits, community-based organizations must provide test
kits for uptake of the proposed testing strategy.
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Protocols were developed and put in place to support participants
testing HIV positive during the HIV testing piece of the video
chat–based peer counseling. Specifically, our procedures for
providing participants who test HIV positive appropriate support
and linkage to care included the following multiple steps: (1)
the provision of Center for Disease Control–based post-HIV
test counseling for individuals testing HIV positive; (2)
evaluation of mental health status and referral to immediate or
delayed care as determined by the counselor; (3) linkage to
long-term HIV care organization of the counselor’s referral
and/or the participant’s choice; (4) the arrangement of initial
HIV care appointment by the counselor; (5) review with
participant, as needed, services provided by selected HIV care
organization (eg, health insurance assistance, substance use and
mental health treatment, housing, transportation, support groups,
medication counseling, transportation, etc); (6) re-contacting
the participant 2 days, 2 weeks, and 2 months posttesting
appointment to ensure proper follow-up care and to problem
solve obstacles; and (7) report test results to the State Health
Department (additional details on at-home HIV testing protocol
can be obtained by contacting the primary author of this

manuscript). Though we had these procedures in place, all
participants in our sample tested HIV negative. It is possible
that the study results were impacted by this particular outcome.
Future studies are needed to assess the successes and challenges
of linking individuals who test HIV positive to care.

Conclusions
By assessing the acceptance and feasibility of at-home,
self-administered HIV testing with video chat–based peer
counseling among this population, this study gains a key insight
as to how such an intervention can be best delivered to
individuals in need of HIV testing and counseling, but who may
not have access to or who may not prefer more common routes
to testing and other services, including clinic-based services.
The study demonstrated feasibility, and the participants were
satisfied with their experiences, indicating not only that this
testing and counseling modality could likely be replicated, but
also that a Web-based, video chat approach to HIV counseling
is acceptable to participants. Given the paucity of alternative
venue HIV testing locations available to MSM, as well as the
number of MSM who are not able or willing to access services,
this study is an important step toward filling an unmet need.

Acknowledgments
This project was supported by National Institute of Mental Health Grant R01MH094230.

Conflicts of Interest
None declared.

References

1. Rosenberg ES, Grey JA, Sanchez TH, Sullivan PS. Rates of prevalent HIV infection, prevalent diagnoses, and new diagnoses
among men who have sex with men in US states, metropolitan statistical areas, and counties. JMIR Public Health Surveill.
2016;2:e22. [FREE Full text] [doi: 10.2196/publichealth.5684] [Medline: 27244769]

2. Mannheimer SB, Wang L, Wilton L, Van TH, Del RC, Buchbinder S, et al. Infrequent HIV testing and late HIV diagnosis
are common among a cohort of black men who have sex with men in 6 US cities. J Acquir Immune Defic Syndr.
2014;67:438-445. [FREE Full text] [doi: 10.1097/QAI.0000000000000334] [Medline: 25197830]

3. Purcell D, Johnson C, Lansky A, Prejean J, Stein R, Denning P, et al. Estimating the population size of men who have sex
with men in the United States to obtain HIV and syphilis rates. Open AIDS J. 2012;6:98-107. [doi:
10.2174/1874613601206010098] [Medline: 23049658]

4. Office of National AIDS Policy. National HIV/AIDS Strategy: Updated to 2020. 2015. URL: https://www.whitehouse.gov/
sites/default/files/docs/national_hiv_aids_strategy_update_2020.pdf [accessed 2016-11-28] [WebCite Cache ID 6mMYOlCqF]

5. Anaya HD, Hoang T, Golden JF, Goetz MB, Gifford A, Bowman C, et al. Improving HIV screening and receipt of results
by nurse-initiated streamlined counseling and rapid testing. J Gen Intern Med. 2008;23:800-807. [FREE Full text] [doi:
10.1007/s11606-008-0617-x] [Medline: 18421508]

6. Metcalf C, Malotte C, Douglas JJ, Paul S, Dillon B, Cross H, et al. Efficacy of a booster counseling session 6 months after
HIV testing and counseling: A randomized, controlled trial (RESPECT-2). Sex Transm Dis. 2005;32:123-129. [Medline:
15668620]

7. Noar S, Black H, Pierce L. Efficacy of computer technology-based HIV prevention interventions: a meta-analysis. AIDS.
2009;23:107-115. [doi: 10.1097/QAD.0b013e32831c5500] [Medline: 19050392]

8. Rhodes SD, Vissman AT, Stowers J, Miller C, McCoy TP, Hergenrather KC, et al. 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 Educ Behav. 2011;38:311-320. [FREE Full text] [doi: 10.1177/1090198110379572] [Medline: 21393625]

9. Morin SF, Khumalo-Sakutukwa G, Charlebois ED, Routh J, Fritz K, Lane T, et al. Removing barriers to knowing HIV
status: same-day mobile HIV testing in Zimbabwe. J Acquir Immune Defic Syndr. 2006;41:218-224. [Medline: 16394855]

10. Spielberg F, Branson BM, Goldbaum GM, Lockhart D, Kurth A, Celum CL, et al. Overcoming barriers to HIV testing:
preferences for new strategies among clients of a needle exchange, a sexually transmitted disease clinic, and sex venues
for men who have sex with men. J Acquir Immune Defic Syndr. 2003;32:318-327. [Medline: 12626893]

JMIR Public Health Surveill 2016 | vol. 2 | iss. 2 | e170 | p. 8http://publichealth.jmir.org/2016/2/e170/
(page number not for citation purposes)

Maksut et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://publichealth.jmir.org/2016/1/e22/
http://dx.doi.org/10.2196/publichealth.5684
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27244769&dopt=Abstract
http://europepmc.org/abstract/MED/25197830
http://dx.doi.org/10.1097/QAI.0000000000000334
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25197830&dopt=Abstract
http://dx.doi.org/10.2174/1874613601206010098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23049658&dopt=Abstract
https://www.whitehouse.gov/sites/default/files/docs/national_hiv_aids_strategy_update_2020.pdf
https://www.whitehouse.gov/sites/default/files/docs/national_hiv_aids_strategy_update_2020.pdf
http://www.webcitation.org/

                                            6mMYOlCqF
http://europepmc.org/abstract/MED/18421508
http://dx.doi.org/10.1007/s11606-008-0617-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18421508&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15668620&dopt=Abstract
http://dx.doi.org/10.1097/QAD.0b013e32831c5500
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19050392&dopt=Abstract
http://europepmc.org/abstract/MED/21393625
http://dx.doi.org/10.1177/1090198110379572
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21393625&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16394855&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12626893&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


11. Whetten K, Reif S, Whetten R, Murphy-McMillan LK. Trauma, mental health, distrust, and stigma among HIV-positive
persons: implications for effective care. Psychosom Med. 2008;70:531-538. [doi: 10.1097/PSY.0b013e31817749dc]
[Medline: 18541904]

12. Warwick I, Douglas N, Aggleton P, Boyce P. Context matters: the educational potential of gay bars revisited. AIDS Educ
Prev. 2003;15:320-333. [Medline: 14516017]

13. Wendell D, Cohen D, LeSage D, Farley T. Street outreach for HIV prevention: effectiveness of a state-wide programme.
Int J STD AIDS. 2003;14:334-340. [doi: 10.1258/095646203321605549] [Medline: 12803941]

14. Orellana ER, Picciano JF, Roffman RA, Swanson F, Kalichman SC. Correlates of nonparticipation in an HIV prevention
program for MSM. AIDS Educ Prev. 2006;18:348-361. [doi: 10.1521/aeap.2006.18.4.348] [Medline: 16961451]

15. Muessig KE, Nekkanti M, Bauermeister J, Bull S, Hightow-Weidman LB. A systematic review of recent smartphone,
Internet and Web 2.0 interventions to address the HIV continuum of care. Curr HIV/AIDS Rep. 2015;12:173-190. [FREE
Full text] [doi: 10.1007/s11904-014-0239-3] [Medline: 25626718]

16. Young S, Holloway I, Jaganath D, Rice E, Westmoreland D, Project C. Online social network changes in an HIV prevention
randomized controlled trial for African American and Latino men who have sex with men. Am J Public Health.
2014;104:1707-1712. [doi: 10.2105/AJPH.2014.301992] [Medline: 25033137]

17. Blas MM, Alva IE, Carcamo CP, Cabello R, Goodreau SM, Kimball AM, et al. Effect of an online video-based intervention
to increase HIV testing in men who have sex with men in Peru. PLoS One. 2010;5:e10448. [FREE Full text] [doi:
10.1371/journal.pone.0010448] [Medline: 20454667]

18. Bourne C, Knight V, Guy R, Wand H, Lu H, McNulty A. Short message service reminder intervention doubles sexually
transmitted infection/HIV re-testing rates among men who have sex with men. Sex Transm Infect. 2011;87:229-231. [doi:
10.1136/sti.2010.048397] [Medline: 21296796]

19. Ko N, Hsieh C, Wang M, Lee C, Chen C, Chung A, et al. Effects of Internet popular opinion leaders (iPOL) among
Internet-using men who have sex with men. J Med Internet Res. 2013;15:e40. [FREE Full text] [doi: 10.2196/jmir.2264]
[Medline: 23439583]

20. Rhodes SD, Vissman AT, Stowers J, Miller C, McCoy TP, Hergenrather KC, et al. 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 Educ Behav. 2011;38:311-320. [FREE Full text] [doi: 10.1177/1090198110379572] [Medline: 21393625]

21. Schnall R, Travers J, Rojas M, Carballo-Diéguez A. eHealth interventions for HIV prevention in high-risk men who have
sex with men: a systematic review. J Med Internet Res. 2014;16:e134. [doi: 10.2196/jmir.3393] [Medline: 24862459]

22. Bauermeister J. Get connected: a tailored web intervention for young MSM. 2014. Presented at: TH Live Conference; April
6-8, 2014; San Francisco, CA. URL: http://www.slideshare.net/isisinc/
get-connected-a-tailored-web-intervention-for-young-msm

23. Zou H, Wu Z, Yu J, Li M, Ablimit M, Li F, et al. Internet-facilitated, voluntary counseling and testing (VCT) clinic-based
HIV testing among men who have sex with men in China. PLoS One. 2013;8:e51919. [FREE Full text] [doi:
10.1371/journal.pone.0051919] [Medline: 23418417]

24. Katz D, Golden M, Hughes J, Farquhar C, Stekler J. Acceptability and ease of use of home self-testing for HIV among
men who have sex with men. Int J STD AIDS. 2016;27:531-536. [doi: 10.1177/0956462415586676]

25. Choko A, Desmond N, Webb E, Chavula K, Napierala-Mavedzenge S, Gaydos C, et al. The uptake and accuracy of oral
kits for HIV self-testing in high HIV prevalence setting: a cross-sectional feasibility study in Blantyre, Malawi. PLoS Med.
2011;8:e1001102. [doi: 10.1371/journal.pmed.1001102] [Medline: 21990966]

26. Awad GH, Sagrestano LM, Kittleson MJ, Sarvela PD. Development of a measure of barriers to HIV testing among individuals
at high risk. AIDS Educ Prev. 2004;16:115-125. [Medline: 15134120]

27. Starks TJ, Rendina HJ, Breslow AS, Parsons JT, Golub SA. The psychological cost of anticipating HIV stigma for
HIV-negative gay and bisexual men. AIDS Behav. 2013;17:2732-2741. [doi: 10.1007/s10461-013-0425-0] [Medline:
23420102]

28. Cohen J. A power primer. Psychol Bull. 1992;112:155-159. [Medline: 19565683]
29. Payne K, Marcus D. The efficacy of group psychotherapy for older adult clients: a meta-analysis. Group Dyn.

2008;12:268-278.
30. Conway DP, Guy R, Davies SC, Couldwell DL, McNulty A, Smith DE, et al. Sydney Rapid HIV Test Study. Rapid HIV

testing is highly acceptable and preferred among high-risk gay and bisexual men after implementation in Sydney sexual
health clinics. PLoS One. 2015;10:e0123814. [FREE Full text] [doi: 10.1371/journal.pone.0123814] [Medline: 25898140]

31. Angotti N, Bula A, Gaydosh L, Kimchi EZ, Thornton RL, Yeatman SE. Increasing the acceptability of HIV counseling
and testing with three C's: convenience, confidentiality and credibility. Soc Sci Med. 2009;68:2263-2270. [FREE Full text]
[doi: 10.1016/j.socscimed.2009.02.041] [Medline: 19375208]

32. Obermeyer C, Osborn M. The utilization of testing and counseling for HIV: a review of the social and behavioral evidence.
Am J Public Health. 2007;97:1762-1774. [doi: 10.2105/AJPH.2006.096263] [Medline: 17761565]

33. Schwarcz S, Richards TA, Frank H, Wenzel C, Hsu LC, Chin CJ, et al. Identifying barriers to HIV testing: personal and
contextual factors associated with late HIV testing. AIDS Care. 2011;23:892-900. [doi: 10.1080/09540121.2010.534436]
[Medline: 21424942]

JMIR Public Health Surveill 2016 | vol. 2 | iss. 2 | e170 | p. 9http://publichealth.jmir.org/2016/2/e170/
(page number not for citation purposes)

Maksut et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://dx.doi.org/10.1097/PSY.0b013e31817749dc
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18541904&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14516017&dopt=Abstract
http://dx.doi.org/10.1258/095646203321605549
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12803941&dopt=Abstract
http://dx.doi.org/10.1521/aeap.2006.18.4.348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16961451&dopt=Abstract
http://europepmc.org/abstract/MED/25626718
http://europepmc.org/abstract/MED/25626718
http://dx.doi.org/10.1007/s11904-014-0239-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25626718&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2014.301992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25033137&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0010448
http://dx.doi.org/10.1371/journal.pone.0010448
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20454667&dopt=Abstract
http://dx.doi.org/10.1136/sti.2010.048397
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21296796&dopt=Abstract
http://www.jmir.org/2013/2/e40/
http://dx.doi.org/10.2196/jmir.2264
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23439583&dopt=Abstract
http://europepmc.org/abstract/MED/21393625
http://dx.doi.org/10.1177/1090198110379572
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21393625&dopt=Abstract
http://dx.doi.org/10.2196/jmir.3393
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24862459&dopt=Abstract
http://www.slideshare.net/isisinc/get-connected-a-tailored-web-intervention-for-young-msm
http://www.slideshare.net/isisinc/get-connected-a-tailored-web-intervention-for-young-msm
http://dx.plos.org/10.1371/journal.pone.0051919
http://dx.doi.org/10.1371/journal.pone.0051919
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23418417&dopt=Abstract
http://dx.doi.org/10.1177/0956462415586676
http://dx.doi.org/10.1371/journal.pmed.1001102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21990966&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15134120&dopt=Abstract
http://dx.doi.org/10.1007/s10461-013-0425-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23420102&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19565683&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0123814
http://dx.doi.org/10.1371/journal.pone.0123814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25898140&dopt=Abstract
http://europepmc.org/abstract/MED/19375208
http://dx.doi.org/10.1016/j.socscimed.2009.02.041
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19375208&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2006.096263
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17761565&dopt=Abstract
http://dx.doi.org/10.1080/09540121.2010.534436
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21424942&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


34. Sutton M, Anthony M, Vila C, McLellan-Lemal E, Weidle PJ. HIV testing and HIV/AIDS treatment services in rural
counties in 10 southern states: service provider perspectives. J Rural Health. 2010;26:240-247. [doi:
10.1111/j.1748-0361.2010.00284.x] [Medline: 20633092]

35. Paltiel AD, Weinstein MC, Kimmel AD, Seage GR, Losina E, Zhang H, et al. Expanded screening for HIV in the United
States--an analysis of cost-effectiveness. N Engl J Med. 2005;352:586-595. [doi: 10.1056/NEJMsa042088] [Medline:
15703423]

36. Washington T, D'Anna L, Meyer-Adams N, Malotte C. From their voices: barriers to HIV testing among black men who
have sex with men remain. Healthcare. 2015;3:933-947. [doi: 10.3390/healthcare3040933]

37. URL: https://www.cdc.gov/nchhstp/newsroom/docs/factsheets/cdc-msm-508.pdf [accessed 2016-11-28] [WebCite Cache
ID 6mMav0B0A]

38. Chesney M, Smith A. Critical delays in HIV testing and care the potential role of stigma. Am Behav Sci. 1999;42:1162-1174.
[doi: 10.1177/00027649921954822]

39. Li X, Lu H, Ma X, Sun Y, He X, Li C, et al. HIV/AIDS-related stigmatizing and discriminatory attitudes and recent HIV
testing among men who have sex with men in Beijing. AIDS Behav. 2012;16:499-507. [FREE Full text] [doi:
10.1007/s10461-012-0161-x] [Medline: 22350831]

40. Parker R, Aggleton P. HIV and AIDS-related stigma and discrimination: a conceptual framework and implications for
action. Soc Sci Med. 2003;57:13-24. [Medline: 12753813]

41. Bogart L, Cowgill B, Kennedy D, Ryan G, Murphy D, Elijah J, et al. HIV-related stigma among people with HIV and their
families: a qualitative analysis. AIDS Behav. 2008;12:244-254. [doi: 10.1007/s10461-007-9231-x] [Medline: 17458691]

Abbreviations
BMSM: men who have sex with men who identify as African-American or Black
HIV: human immunodeficiency virus
MSM: men who have sex with men
STI(s): sexually transmitted infection(s)

Edited by T Sanchez; submitted 20.Jul.2016; peer-reviewed by MA Chaisson, TS Hottes; comments to author 26.Aug.2016; revised
version received 18.Oct.2016; accepted 07.Nov.2016; published 14.Dec.2016

Please cite as:
Maksut JL, Eaton LA, Siembida EJ, Driffin DD, Baldwin R
A Test of Concept Study of At-Home, Self-Administered HIV Testing With Web-Based Peer Counseling Via Video Chat for Men Who
Have Sex With Men
JMIR Public Health Surveill 2016;2(2):e170
URL: http://publichealth.jmir.org/2016/2/e170/
doi: 10.2196/publichealth.6377
PMID: 27974287

©Jessica L Maksut, Lisa A Eaton, Elizabeth J Siembida, Daniel D Driffin, Robert Baldwin. Originally published in JMIR Public
Health and Surveillance (http://publichealth.jmir.org), 14.Dec.2016. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in JMIR Public Health and Surveillance,
is properly cited. The complete bibliographic information, a link to the original publication on http://publichealth.jmir.org, as
well as this copyright and license information must be included.

JMIR Public Health Surveill 2016 | vol. 2 | iss. 2 | e170 | p. 10http://publichealth.jmir.org/2016/2/e170/
(page number not for citation purposes)

Maksut et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://dx.doi.org/10.1111/j.1748-0361.2010.00284.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20633092&dopt=Abstract
http://dx.doi.org/10.1056/NEJMsa042088
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15703423&dopt=Abstract
http://dx.doi.org/10.3390/healthcare3040933
https://www.cdc.gov/nchhstp/newsroom/docs/factsheets/cdc-msm-508.pdf
http://www.webcitation.org/

                                            6mMav0B0A
http://www.webcitation.org/

                                            6mMav0B0A
http://dx.doi.org/10.1177/00027649921954822
http://europepmc.org/abstract/MED/22350831
http://dx.doi.org/10.1007/s10461-012-0161-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22350831&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12753813&dopt=Abstract
http://dx.doi.org/10.1007/s10461-007-9231-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17458691&dopt=Abstract
http://publichealth.jmir.org/2016/2/e170/
http://dx.doi.org/10.2196/publichealth.6377
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27974287&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

