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IMPORTANCE Undiagnosed HIV infection results in delayed access to treatment and
increased transmission. Self-tests for HIV may increase awareness of infection among men
who have sex with men (MSM).

OBJECTIVE To evaluate the effect of providing HIV self-tests on frequency of testing,
diagnoses of HIV infection, and sexual risk behaviors.

DESIGN, SETTING, AND PARTICIPANTS This 12-month longitudinal, 2-group randomized clinical
trial recruited MSM through online banner advertisements from March through August 2015.
Those recruited were at least 18 years of age, reported engaging in anal sex with men in the
past year, never tested positive for HIV, and were US residents with mailing addresses.
Participants completed quarterly online surveys. Telephone call notes and laboratory test
results were included in the analysis, which was completed from August 2017 through
December 2018.

INTERVENTIONS All participants had access to online web-based HIV testing resources and
telephone counseling on request. Participants were randomized in a 1:1 ratio to the control
group or a self-testing (ST) group, which received 4 HIV self-tests after completing the
baseline survey with the option to replenish self-tests after completing quarterly surveys.
At study completion, all participants were offered 2 self-tests and 1 dried blood spot
collection kit.

MAIN OUTCOMES AND MEASURES Primary outcomes were HIV testing frequency (tested
�3 times during the trial) and number of newly identified HIV infections among participants
in both groups and social network members who used the study HIV self-tests. Secondary
outcomes included sex behaviors (eg, anal sex, serosorting).

RESULTS Of 2665 participants, the mean (SD) age was 30 (9.6) years, 1540 (57.8%) were
white, and 443 (16.6%) had never tested for HIV before enrollment. Retention rates at each
time point were more than 54%, and 1991 (74.7%) participants initiated 1 or more follow-up
surveys. More ST participants reported testing 3 or more times during the trial than control
participants (777 of 1014 [76.6%] vs 215 of 977 [22.0%]; P < .01). The cumulative number of
newly identified infections during the trial was twice as high in the ST participants as the
control participants (25 of 1325 [1.9%] vs 11 of 1340 [0.8%]; P = .02), with the largest
difference in HIV infections identified in the first 3 months (12 of 1325 [0.9%] vs 2 of 1340
[0.1%]; P < .01). The ST participants reported 34 newly identified infections among social
network members who used the self-tests.

CONCLUSIONS AND RELEVANCE Distribution of HIV self-tests provides a worthwhile
mechanism to increase awareness of HIV infection and prevent transmission among MSM.

TRIAL REGISTRATION ClinicalTrials.gov identifier: NCT02067039
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I n the United States, gay, bisexual, and other men who have
sex with men (MSM) account for more than two-thirds of
people with newly diagnosed HIV infections,1 among whom

38% were black or African American and 29% were Hispanic
or Latino.2 Furthermore, 1 in 6 MSM is unaware of his infec-
tion. Diagnosing HIV infection as early as possible is one of the
strategies for ending the HIV epidemic in the United States.3

Studies among high-risk populations, including forma-
tive work among MSM for this study, have shown that HIV self-
testing is acceptable4-8 and feasible,5-7,9 and that providing HIV
self-tests directly to participants can increase uptake or fre-
quency of HIV screening.10-14 Despite its benefits, few US MSM
reported self-testing in the past 12 months, with cost being fre-
quently reported as a barrier.15-17 Concerns exist about the lack
of in-person contact following a positive self-test result that
could negatively affect linkage to care.18 Also, HIV self-
testing prior to engaging in sexual intercourse (point-of-sex
testing) has the potential for increased risk of transmission if
a false-negative result is obtained when engaging in
serosorting.19

To evaluate the effects of HIV self-testing, the Centers for
Disease Control and Prevention (CDC) sponsored a random-
ized clinical trial, called Evaluation of Rapid HIV Self-testing
Among MSM Project (eSTAMP), on the effectiveness of mail-
ing HIV self-tests to MSM in the United States. In this study,
we examined the effect of providing HIV self-tests on fre-
quency of testing, diagnoses of HIV infection, sexual risk be-
haviors, and the use of self-test by social-network members.

Methods
Before implementing the eSTAMP trial, we conducted 3 for-
mative activities to obtain input from the study population on
study design and materials,20 assess participants’ ability to
follow test instructions and interpret results,9 and evaluate
use of tests and study recruitment procedures.8,16 The proto-
col for this 12-month longitudinal cohort randomized clinical
trial was approved by the Emory University Institutional Re-
view Board (see protocol in Supplement 1). Participants were
internet-recruited and provided online informed consent for
eligibility screening, enrollment, and follow-up. Recruitment
occurred from March 25, 2015, through August 4, 2015, and
the trial follow-up and data collection was completed by
November 22, 2016. This study followed Consolidated Stan-
dards of Reporting Trials (CONSORT) reporting guidelines.

Participants
During the recruitment period, advertisements were placed on
social network, music, and dating websites frequented by MSM
(see eFigure in Supplement 2). Persons who clicked the ad-
vertisements were directed to the study website to complete
eligibility screening. Eligible participants were born male, cur-
rently identified as male, were at least 18 years old, resided in
the United States, reported engaging in anal sex with at least
1 man in the past 12 months, reported being HIV negative or
unaware of HIV status, had never been diagnosed with a bleed-
ing disorder, had never participated in an HIV vaccine trial,

were not taking antiretroviral medications to prevent HIV, and
did not participate in eSTAMP formative activities. Enroll-
ment required participants to set up a password-protected on-
line account by providing contact information (ie, an email ad-
dress, a cell phone number to receive text messages, a shipping
address, and a nickname or preferred name), and complete the
baseline survey. After enrollment, follow-up online surveys
were scheduled quarterly for 12 months. Participants could re-
ceive up to $90 for completing study activities: baseline sur-
vey ($20), follow-up surveys at 3, 6, 9, 12 months ($10 each),
and return dried blood spot (DBS) card and report self-test re-
sults after the 12-month survey ($30).

Interventions
All participants were provided a link to AIDSvu.org, which has
HIV prevention information and resources to locate local HIV
testing services. Through the study telephone number, an HIV
counselor was available 9 AM through 5 PM EST, Monday
through Friday, and mental health counseling was available
after hours and on weekends. Participants could report and dis-
cuss their HIV test results during these calls.

Participants were randomly assigned to the self-testing (ST)
arm or control arm using a computer-generated stochastic ran-
dom 1:1 allocation. After completing the baseline survey, ST
participants were mailed 2 oral fluid HIV self-tests (OraQuick
In-Home HIV Test [OraSure Technologies Inc]), and 2 finger-
stick whole blood HIV self-tests (SURE CHECK HIV 1/2 Assay
[Chembio Diagnostics System Inc], used under an investiga-
tional device exemption from the US Food and Drug Admin-
istration [FDA]). After completing interim quarterly surveys
at 3, 6, and 9 months, ST participants could order HIV self-
tests to replace tests used or given away. Although we pro-
vided self-tests to participants in the ST arm, we did not pro-
vide advice or recommend how often participants should use
the tests nor did we encourage participants to give the self-
tests to friends, family members, or other people in their so-
cial network (ie, social network members). Online videos were
provided on how to use all HIV-testing materials. The ST par-
ticipants could report their self-test results through the study
website in a results reporting survey after conducting the self-
test, during the quarterly surveys, or during participant-

Key Points
Question Does provision of HIV self-tests to internet-recruited
men who have sex with men increase HIV testing and diagnosis of
infection over a 12-month period?

Findings In this randomized clinical trial of 2665 US participants
randomized to 2 groups, more participants in the arm that was
mailed HIV self-tests reported testing for HIV 3 or more times
during the trial compared with control participants, with 12
infections identified in the self-testing arm in the first 3 months
compared with 2 infections in the control arm. Participants who
shared the study self-tests reported 34 infections among their
social network members.

Meaning Providing free HIV self-tests helped increase awareness
of infection among participants and their social network members.
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initiated counseling telephone calls (see eMethods in Supple-
ment 2).

After completing the 12-month survey at the end of the trial
or after reporting a positive HIV result during the trial, ST and
control participants were offered 1 DBS kit and 1 of each HIV
self-test. Participants were instructed to mail the collected DBS
specimens to Emory University, and the cards were later trans-
ported to the CDC for laboratory analyses (see eMethods in
Supplement 2).

Outcomes
The primary study outcomes of these analyses were fre-
quency of HIV testing (mean number of times tested [testing
≥3 times during the trial]) and number of newly identified HIV
infections among participants and among the ST arm’s social
network. To assess frequency of HIV testing, we summed the
total number of HIV testing instances reported during the trial—
both provider-based testing and self-testing. For this analy-
sis, we categorized participants and their social network
members as having a newly identified infection based on
participant-reported information and laboratory test results
when available (see eMethods in Supplement 2).

Secondary outcomes included any HIV testing during the
study, HIV testing reported on at least 3 follow-up surveys,
provider-based testing, testing among those who had never
been tested at enrollment, and linkage to care (scheduled or
attended appointment). We also assessed participants’ sexual
behaviors during the trial. These included number of male anal
sex partners, male anal sex partners without using condoms,
total number of sex partners during the trial, and serosorting
(engaging in sex with a person of the same serostatus).

Sample Size and Statistical Analyses
To calculate the sample size for the primary binary outcome
of testing for HIV at least 3 times during the trial, we sought
to determine whether a difference existed in the underlying
success rates (testing ≥3 times during the trial) between the ST
and control arms (10% and 5%, respectively). Using the 2-tailed
χ2 test at the 5% significance level, we would have 90% power
with a sample size of 582 per arm to detect a difference in fre-
quency (testing ≥3 times during the trial) between these arms.
Applying an adjustment suggested by Lachin,21 we inflated the
sample size by 1/(1 − 0.4)2 to allow for a maximum 40% attri-
tion rate, giving a target sample size of 1617 per arm, for a total
target sample size of 3234.

Analyses for frequency of testing, newly identified infec-
tions, and sexual behaviors were intent to treat. The denomi-
nator for newly identified infections includes all study par-
ticipants because data were included from multiple sources;
otherwise, denominators reflect data available in surveys ini-
tiated by participants. Follow-up surveys asked about testing
events since the last survey, which allowed us to sum the num-
ber of tests over time. We computed summary statistics
(eg, means, standard deviations) and frequencies for the study
outcomes. For comparing frequencies, we computed P val-
ues using the Fisher exact test. For comparing sets of frequen-
cies, we computed P values using permutation tests. For com-
paring means, we performed t tests using the Satterthwaite

approximation for unequal variances. In addition to fre-
quency of testing, we calculated how dispersed HIV testing
events were throughout the study by examining testing re-
ported during each survey interval. All statistical computa-
tions were performed using SAS, version 9.4 (SAS Institute).
Statistical significance was set at the 5% threshold.

Results
There were 152 118 click-throughs to the study website, 11 661
persons who initiated the eligibility screening, and 10 733 per-
sons who completed the screening (Figure). A total of 5994 men
were eligible, 3782 provided contact information and regis-
tered, and 2959 completed the baseline survey. Of the 4739
persons who were ineligible, while not mutually exclusive, the
2 most common reasons were (1) not having sex with a male
partner in the past year (n = 1937) and (2) prior HIV-positive
test results (n = 1078).

We excluded 293 participants who provided fraudulent or
duplicate registration information and 1 person who re-
ported during his 3-month survey that his first positive HIV test
result was in 2001. This yielded an analytic sample of 2665 par-
ticipants randomized into the ST (n = 1325) or control (n = 1340)
arms. On average, 1562 of 2665 (58.6%) participants initiated
each follow-up survey (Figure), and over the course of the
study, 1014 ST (77%) and 977 control (73%) participants initi-
ated at least 1 follow-up survey.

Most participants were recruited from dating (1517 of 2665
[56.9%]) or music (1063 of 2665 [39.9%]) websites; were
younger than 30 years (1527 of 2665 [57.3%]); were non-
Hispanic white (1540 of 2665 [57.8%]); had a high school edu-
cation or higher (2222 of 2658 [83.6%]); identified as being ho-
mosexual, gay, or same gender–loving (2352 of 2653 [88.7%]);
were employed (2236 of 2630 [85.0%); had health insurance
(2155 of 2629 [82.0%]); and were recruited from the South US
Census Region (1116 of 2665 [41.9%]) (Table 1). During the 3
months before study enrollment, approximately 4.0% (106 of
2665) of participants reported having female sex partners, and
7.9% (210 of 2665) had no sex partners. At enrollment, 16.6%
(443 of 2665) of participants had never tested for HIV, 60.3%
(1608 of 2665) had tested for HIV in the past year, and 17.3%
(461 of 2665) had tested at least 3 times in the past year. Study
retention rates were lower for black or African American and
Hispanic MSM than white MSM (see eTable in Supplement 2).

During the trial, we mailed 8654 self-tests (4879 [56.4%]
OraQuick In-Home HIV Tests and 3775 [43.6%] SURE CHECK
HIV 1/2 Assays) to ST participants. Participants reported using
4501 (52.0%) self-tests and distributing 2864 (33.1%) self-
tests to their social network members.

Primary Outcomes
The ST participants reported testing more frequently than con-
trol participants (mean number of tests over 12 months, 5.3 vs
1.5; P < .001), and most ST participants (777 of 1014 [76.6%])
reported testing 3 times or more before their 12-month sur-
vey compared with 22% (215 of 977; P < .001) of control par-
ticipants (Table 2).
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During the trial there were 36 newly identified HIV
infections among all study participants: 34 reported in
surveys and the reporting system, and 2 during telephone
calls (Table 3). More HIV infections were identified in the ST
arm than in the control arm (12 of 1325 [0.9%] vs 2 of 1340
[0.1%]; P < .007) during the first 3 months of follow-up. Dur-
ing the whole 12-month follow-up period, more than twice
as many HIV infections (25 of 1325 [1.9%] vs 11 of 1340
[0.8%]; P = .02) were identified. Nearly half of these infec-
tions (17 of 36 [47.2%]) were among participants who had
not been tested in the preceding year, which included 9 par-

ticipants who had never been tested before enrollment.
After completion of the trial, the DBS kit and self-tests iden-
tified an additional 5 infections in the ST arm and 3 in the
control arm, yielding a total of 44 newly diagnosed infec-
tions. We did not receive DBS cards from all study partici-
pants who reported a positive self-test result; therefore, we
were only able to confirm 40.9% (18 of 44) of them by labo-
ratory testing.

Thirty-eight ST participants reported that 52 of their
social network members obtained a positive test result. Of
the 52 social network members with a positive test, 29 were
unaware of their infection before obtaining a positive self-
test result, and 5 had not made the ST participant aware of
their infection prior to the test. Therefore, we classified 34
social network members as becoming aware of their HIV
infection from using a study self-test, 11 (32%) of whom were
reported in the first 3 months (Table 3).

Secondary Outcomes
Overall there was a 55.7% increase in annual HIV testing
among ST participants: 61.4% (813 of 1325) before enrollment
to 95.6% (969 of 1014) at end of the trial. We observed a
6.9% increase in annual HIV testing among control partici-
pants, from 59.3% (795 of 1340) before enrollment to 63.4%
(619 of 977) at the end of the trial. Nearly all ST participants
reported testing at least once during the study compared
with fewer than two-thirds of control participants (Table 2).
Although HIV testing was more frequent among ST partici-
pants, a smaller percentage of them received health care
provider–based HIV testing than control participants. About
half of ST participants (516 of 1014 [50.9%]) reported at least
1 HIV test on at least 3 separate follow-up surveys compared
with about 1 in every 6 (168 of 977 [17.2%]) control partici-
pants. Among those who had never tested, a greater propor-
tion of ST participants compared with control participants
had a lower retention rate than those who had ever tested
(159 of 166 [95.8%] vs 63 of 137 [46.0%]; P < .001) and tested
3 or more times (113 of 166 [68.1%] vs 10 of 137 [7.3%];
P < .001) during the trial.

During the trial, we observed differences in newly iden-
tified infections based on testing history of participants be-
fore study enrollment. The proportion of participants with
newly identified infections was 2.0% (9 of 440) among those
who had never tested, 1.3% (8 of 611) among those who tested
more than 12 months ago, and lowest (19 of 1604 [1.2%]) among
those who tested in the 12 months before study enrollment.

Of the 36 participants with newly identified infection dur-
ing the trial, 26 (72%) reported that they had initiated linkage
to care. There was no statistically significant difference in link-
age rates between ST and control participants during the trial
(16 of 25 [64%] vs 10 of 11 [91%]; P = .13).

There were no statistically significant differences
between participants in the 2 study arms with respect to
most of the secondary sexual behavior outcomes (Table 4).
However, on each survey, the percentage who reported
serosorting was lower among control participants through-
out the study (Table 4) and reached statistical significance at
6 and 12 months.

Figure. Recruitment, Eligibility, Assignment, and Retention
of Participants in the Evaluation of Rapid HIV Self-testing Among MSM

152 118 Click-throughs to study website

140 457 Excluded (did not consent)

928 Excluded (did not complete
eligibility questionnaire)

2665 Randomized to analytic sample

1340 Randomized to control

11 661 Consented to eligibility questionnaire

4739 Excluded (were ineligible)

2212 Excluded (did not provide
contact information)

10 733 Completed eligibility questionnaire

5994 Screened eligible

823 Excluded
634 Did not start baseline
189 Did not complete baseline

294 Excluded
293 Fraudulent information

1 HIV-positive at
enrollmenta

2959 Completed baseline

3782 Provided contact information

766 At 3-mo follow-up

756 At 6-mo follow-up

838 At 9-mo follow-up

832 At 12-mo follow-up

1325 Randomized to self-testing

824 At 3-mo follow-up

735 At 6-mo follow-up

748 At 9-mo follow-up

752 At 12-mo follow-up

MSM indicates men who have sex with men.
a One control group participant disclosed during his 3-month follow-up survey

that his first HIV positive result was in 2001.
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Discussion

The distribution of HIV self-tests to MSM recruited via the in-
ternet significantly increased the frequency of testing among
ST participants compared with control participants and facili-
tated the distribution and use of HIV self-tests to social net-
work members. The intervention identified more previously

undiagnosed HIV infections than in the control arm and iden-
tified infections among ST participants’ social network mem-
bers. Approximately half of the newly identified infections
among ST participants, and one-third of the infections among
their social network members, were identified during the
3 months following the initial distribution of HIV self-tests. The
initial excess of new infections reported early in the study was
because of the identification of prevalent infections among ST

Table 1. Baseline Characteristics of Study Participants

Characteristic

No. (%)

P ValueSelf-testing (n = 1325) Control (n = 1340)
Recruitment site

Music 510 (38.5) 553 (41.3)

<.001Dating 754 (56.9) 763 (56.9)

Social network 61 (4.6) 24 (1.8)

Age group, y

18-29 752 (56.8) 775 (57.8)
.58

≥30 573 (43.2) 565 (42.2)

Race/ethnicity

Non-Hispanic white 773 (58.3) 767 (57.2)

.73
Non-Hispanic black 133 (10.0) 128 (9.6)

Hispanic 296 (22.3) 324 (24.2)

Other/mixed 123 (9.3) 121 (9.0)

Educationa

≤High school/GED 209 (15.8) 227 (17.0)
.43

>High school 1113 (84.2) 1109 (83.0)

Sexual identitya

Homosexual/gay 1172 (88.9) 1180 (88.5)

.11Bisexual 134 (10.2) 149 (11.2)

Heterosexual/other 13 (1.0) 5 (0.4)

US Census Region of residence

Northeast 206 (15.6) 219 (16.3)

.40
Midwest 226 (17.1) 234 (17.5)

South 576 (43.5) 540 (40.3)

West 317 (23.9) 347 (25.9)

Employmenta

Employed 1101 (84.2) 1135 (85.9)
.23

Not employed 207 (15.8) 187 (14.1)

Health insurancea

Yes 1067 (81.6) 1088 (82.4)
.61

No 241 (18.4) 233 (17.6)

Sex of partners in past 3 mo

Men only 1180 (89.1) 1169 (87.2)

.27
Men and women 5 (0.4) 9 (0.7)

Women only 47 (3.5) 45 (3.4)

No partners 93 (7.0) 117 (8.7)

HIV testing experience at enrollment

Never 230 (17.4) 213 (15.9)

.09In past 12 mo 813 (61.4) 795 (59.3)

More than 12 mo ago 282 (21.3) 332 (24.8)

At least 3 HIV tests in past year

Yes 243 (18.3) 218 (16.3)
.17

No 1082 (81.7) 112 (83.7)

HIV testing in past 12 mo, mean (SD)a 1.35 (1.68) 1.22 (1.41) .03

Abbreviation: GED, General
Equivalency Diploma.
a Missing data were excluded.
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participants as a result of using the study self-tests. Distribu-
tion of HIV self-test kits had a substantial prevention benefit
among social network members: during the trial, more new HIV
infections were reported among social network members
who used the study self-tests than among the ST participants
themselves.

Prior studies evaluating the use of HIV self-tests typically
required interaction with health care providers or research staff.
To our knowledge, this study is the first nationwide, large,
internet-based, randomized clinical trial of HIV self-testing in
the United States, and participants were not required to inter-

act with health care providers, counselors, or peers. By mail-
ing HIV self-tests, this design aimed to increase distribution
efficiency and reduce some of the barriers associated with clini-
cal and peer-based HIV testing programs, such as patient and
physician time, testing costs, stigma, and face-to-face
interactions.20 The recruitment strategy may also have re-
sulted in reaching a higher risk population based on the na-
ture of sites from which participants were recruited.

Consistent with other national studies,22,23 these find-
ings indicate that the CDC recommendation for annual HIV
screening for MSM was not being achieved in the year before

Table 3. Newly Identified HIV Infection Among Participants and Social Network Members
Who Used Study Self-testsa

Reporting Interval

No. (%)

P Valueb Survey
Social Network
Members, No. (%)Self-testing Control

Day 1 to 3 mo 12/1325 (0.91) 2/1340 (0.15) .007 3 mo 11/710 (1.55)

>3-6 mo 3/1313 (0.23) 1/1338 (0.07) .37 6 mo 8/541 (1.48)

>6-9 mo 5/1310 (0.38) 5/1337 (0.37) .99 9 mo 8/512 (1.56)

>9 mo to end of trial 5/1305 (0.38) 3/1332 (0.23) .50 12 mo 7/559 (1.25)

Day 1 to end of trial 25/1325 (1.88) 11/1340 (0.82) .02 All surveys 34/2152 (1.58)

a Includes all reported infections:
participant-reported infections and
Centers for Disease Control and
Prevention laboratory-diagnosed
infections.

b Fisher exact test between
self-testing and control groups.

Table 2. HIV Testing Activity Among Study Participants Who Initiated at Least 1 Follow-up Surveya

Variable

No. (%)

P Value
Self-testing
(n = 1014)

Control
(n = 977)

HIV testing reported during study by testing type, mean (SD)

Any type of testing 5.29 (3.59) 1.50 (1.76) <.001

Health care provider–based testingb 0.85 (1.49) 1.50 (1.76) <.001

Participants by the total of HIV tests reported during the trial

0 45 (4.4) 358 (36.6)

<.001

1 76 (7.5) 245 (25.1)

2 116 (11.4) 159 (16.3)

3 127 (12.5) 91 (9.3)

4 131 (12.9) 62 (6.3)

5 114 (11.2) 27 (2.8)

≥6 405 (39.9) 35 (3.6)

Participants who tested ≥3 times during the trial 777 (76.6) 215 (22.0) <.001

Participants who tested on at least 3 follow-up surveys
(survey initiated)

516 (50.9) 168 (17.2) <.001

Participants who had at least 1 HIV test since last survey
(survey initiated)c

3-mo Follow-up 755/811 (93.1) 284/759 (37.4) <.001

6-mo Follow-up 617/704 (87.7) 307/734 (41.8) <.001

9-mo Follow-up 566/738 (76.7) 296/834 (35.5) <.001

12-mo Follow-up 564/748 (75.4) 315/828 (38.0) <.001

Participants who had any health care provider–based
HIV testing since last survey (survey initiated)b,c

3-mo Follow-up 132/811 (16.3) 283/758 (37.3) <.001

6 mo Follow-up 181/704 (25.7) 306/733 (41.8) <.001

9-mo Follow-up 164/736 (22.3) 296/834 (35.5) <.001

12-mo Follow-up 163/747 (21.8) 312/825 (37.8) <.001

During study 403/1014 (40.1) 617/977 (63.5) <.001

Among 443 participants who had never tested for HIV
at enrollment (survey initiated)

Tested at least once during the trial 159/166 (95.8) 63/137 (46.0) <.001

Tested ≥3 times during the trial 113/166 (68.1) 10/137 (7.3) <.001

a During the trial, all participants were
asked to complete follow-up
surveys at 3, 6, 9, and 12 months.

b Includes clinic, venue-based, and
other testing. Excludes study rapid
HIV self-tests.

c Missing data were excluded.
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their study participation. Only 4% of MSM in the ST arm did
not achieve the CDC recommendation of annual HIV testing
for sexually active MSM24 during the trial. These results also
reinforce the importance of the screening recommendations:
participants who had not tested in the past year accounted for
nearly half of the newly identified infections in the study.
Hence, this approach may be a useful strategy to reach MSM,
especially those who are not testing at least annually, and those
who have never accessed existing HIV testing services.

The full benefits of HIV testing are achieved once persons
with HIV receive treatment. More than 70% of study partici-
pants who became aware of their HIV infection initiated link-
age to HIV care, and there was not a significant difference in
the percentage who initiated linkage to care between arms.
However, some participants did not report initiating linkage
to care, and additional efforts will be needed to reach the na-
tional goal of 85% for linkage to care for persons using HIV
self-tests.25

Results of a modeling analysis showed that replacing all
clinic-based HIV testing with the FDA-approved HIV self-test
might increase HIV transmissions in the community owing to
the lower sensitivity of the FDA-approved HIV self-test.26 In
this study, we provide data on the substitution of health care
provider–based tests by some ST participants. However, with
documented greater HIV testing coverage and more frequent
testing, we also report that more infections were identified in
the ST arm.

The findings concerning sexual risk behavior between
the 2 study arms support previous evidence that HIV self-
testing is not associated with an increase in sexual risk
behaviors.11,13,27 However, though not statistically signifi-
cant at all intervals, a greater proportion of ST participants
than control participants reported serosorting throughout
the study. A previous study reported that HIV-negative
MSM did not have intercourse with a partner who used an
HIV self-test and obtained a positive result.28 The potential
for HIV transmission exists if a false-negative result is
obtained when the HIV self-test is used during acute HIV
infection when viremia is high, or if the test is performed
incorrectly.29 Therefore, people who use HIV self-tests
should be discouraged from using the self-test as a point-of-
sex test.

The intensive follow-up efforts in this study allowed us to
obtain a higher retention rate than achieved in a web-based
HIV self-test distribution to MSM in Los Angeles (17%) and a
pilot HIV self-testing program in New York City (48%).30,31

Health departments and community-based organizations plan-
ning to implement an HIV self-testing program may not have
the resources to obtain high follow-up rates for longitudinal
program evaluation. Therefore, HIV self-testing program evalu-
ators may need to consider other measures of program suc-
cess, such as the number of tests distributed to high-risk per-
sons, rather than rely on client-reported test results or linkage
to care.

Table 4. Sex Partners and Serosorting Reported by MSM After Enrollment

Variable

Self-testing (n = 1325) Control (n = 1340)

P ValueNo. Mean (SD) No. Mean (SD)

No. of male sex partners in past 3 mo
since last interview

Baseline 1323 3.53 (5.46) 1340 3.69 (5.57) .47

3 mo 792 2.96 (5.81) 754 2.86 (4.73) .72

6 mo 715 3.01 (5.03) 745 2.68 (4.35) .18

9 mo 724 2.68 (5.02) 829 2.49 (5.81) .51

12 mo 732 2.70 (4.81) 827 2.29 (4.52) .09

No. of male sex partners without condoms
in past 3 mo since last interview

Baseline 1322 1.96 (3.26) 1340 1.96 (3.46) .96

3 mo 791 1.58 (4.29) 754 1.62 (3.46) .81

6 mo 715 1.70 (2.94) 745 1.65 (3.22) .80

9 mo 724 1.62 (3.95) 829 1.46 (3.91) .41

12 mo 732 1.63 (3.45) 826 1.41 (2.51) .17

No. of sex partners since enrollment reported
on final survey

Men and women 724 9.01 (16.93) 821 9.72 (19.75) .45

Man with positive HIV status 724 0.42 (2.22) 821 0.44 (2.80) .88

Man with unknown HIV status 724 2.24 (7.47) 821 2.56 (7.01) .39

Man with negative HIV status 724 6.08 (12.06) 821 6.59 (17.48) .50

HIV-negative participants reporting serosorting
since last survey (surveys initiated)a

3-mo Follow-up 160/704 (22.7) 55/266 (20.7) .54

6-mo Follow-up 128/558 (22.9) 39/295 (13.2) <.001

9-mo Follow-up 106/488 (21.7) 47/289 (16.3) .08

12-mo Follow-up 108/474 (22.8) 50/303 (16.5) .04

Abbreviation: MSM, men who have
sex with men.
a Serosorting refers to men who

reported a negative HIV test result
since the last survey and have
decided only to have sex with
persons of the same serostatus.
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Limitations
Although recruiting MSM online is practical and we recruited
a convenience sample of MSM from all regions of the United
States, the sample is not representative of all MSM in the United
States. However, we provide data on internet-using MSM, and
these findings might portray HIV self-testing among this group.
The recruitment materials and websites were only provided
in English, and though we provided testing instructions in
Spanish, the sample may underrepresent those whose first lan-
guage is not English. We were not able to verify all positive re-
sults from study participants, and we were unable to verify the
self-test results from the social network members. Addition-
ally, possibly because of concerns of privacy or stigma, some
study participants may have been unwilling to report a posi-
tive test result. Although our participation rate was nearly 60%
at each survey, approximately 25% of the participants discon-
tinued participation after the baseline survey, and follow-up
retention rates were lower among black or African American
and Hispanic MSM compared with white MSM (eTable in
Supplement 2). Given that the retention rates were lower
among MSM most affected by HIV in the United States, we likely
underreport diagnoses of HIV infection and initiation of link-
age. However, the large difference observed for the primary
outcome suggests that the findings would remain significant
with a greater study retention rate.

Conclusions

Internet recruitment of MSM for HIV self-test distribution by
mail increased testing and awareness of HIV infection
among study participants and their social network members,
potentially contributing to the prevention of HIV transmis-
sion. This approach resulted in a high proportion of infec-
tions identified in the first 3 months and a consistently high
proportion of infections identified among social network
members during the 12-month study. Based on these find-
ings, HIV prevention programs might consider adding an
HIV self-testing mail distribution component to their portfo-
lio of HIV prevention services for high-risk populations and
providing high-risk MSM additional kits to promote distribu-
tion to social network members. Providing existing clients
with additional tests is beneficial; however, programs should
anticipate that the majority of newly identified infections
will originate from the ongoing recruitment of new clients.
Additional implementation research on HIV self-testing
could provide information about the most cost-effective
methods for online recruitment, optimal frequency of self-
test provision, linkage of HIV-positive persons to care, and
HIV behavioral messaging to improve operational expansion
of HIV self-testing.
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