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Abstract
Introduction: HIV self-testing (HIVST) is a discreet and convenient way to reach people with HIV who do not know their
status, including many who may not otherwise test. To inform World Health Organization (WHO) guidance, we assessed the
effect of HIVST on uptake and frequency of testing, as well as identification of HIV-positive persons, linkage to care, social
harm, and risk behaviour.
Methods: We systematically searched for studies comparing HIVST to standard HIV testing until 1 June 2016. Meta-analyses
of studies reporting comparable outcomes were conducted using a random-effects model for relative risks (RR) and 95%
confidence intervals. The quality of evidence was evaluated using GRADE.
Results: After screening 638 citations, we identified five randomized controlled trials (RCTs) comparing HIVST to standard
HIV testing services among 4,145 total participants from four countries. All offered free oral-fluid rapid tests for HIVST and
were among men. Meta-analysis of three RCTs showed HIVST doubled uptake of testing among men (RR = 2.12; 95% CI: 1.51,
2.98). Meta-analysis of two RCTs among men who have sex with men showed frequency of testing nearly doubled (Rate
ratio = 1.88; 95% CI: 1.17; 3.01), resulting in two more tests in a 12–15-month period (Mean difference = 2.13; 95% CI: 1.59,
2.66). Meta-analysis of two RCTs showed HIVST also doubled the likelihood of an HIV-positive diagnosis (RR = 2.02; 95% CI:
0.37, 10.76, 5.32). Across all RCTs, there was no indication of harm attributable to HIVST and potential increases in risk-taking
behaviour appeared to be minimal.
Conclusions: HIVST is associated with increased uptake and frequency of testing in RCTs. Such increases, particularly among
those at risk who may not otherwise test, will likely identify more HIV-positive individuals as compared to standard testing
services alone. However, further research on how to support linkage to confirmatory testing, prevention, treatment and care
services is needed. WHO now recommends HIVST as an additional HIV testing approach.
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Introduction
Global scale-up of HIV testing services (HTS) has been significant. From 2010 to 2014, more than 600 million people
received HTS in 122 low- and middle-income countries [1].
This expansion has been made possible through the widespread introduction of provider-initiated testing and counselling and an array of community-based approaches which are
now considered the standard of care [2]. Despite this, approximately 40% of all HIV infections are undiagnosed worldwide
[3] and countries are seeking ways to increase the number of
people who know their HIV status to achieve the first of the
United Nation’s 90-90-90 HIV testing and treatment goals –
diagnosis of 90% of all people with HIV by 2020 [4].

HIV self-testing (HIVST) has been proposed as an
approach to reach people who are not accessing existing
HTS, such as men, young people, and key populations (i.e.
people who inject drugs, men who have sex with men, sex
workers, and transgender people). HIVST refers specifically
to a process in which a person collects his or her specimen
(oral fluid or blood) and performs a test and interprets the
result, often in private or with someone they trust [2].
Several observational studies [5–17] and systematic
reviews [18–21] have shown HIVST can be performed accurately and is an acceptable and feasible testing approach in
a variety of contexts; including among populations at
ongoing HIV risk and those who may not otherwise test.
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As a discreet, convenient and empowering approach, many
well-documented barriers to standard HTS, such as longlines, services offered at inconvenient times, fear of stigma
and lack of confidentiality [22], can be addressed by HIVST
[18,23–26].
To assess the potential effects of HIVST compared to standard HTS, that is, facility- or community-based approaches, we
conducted a systematic review. Our objective was to assess
the effects of HIVST on uptake and frequency of HIV testing,
diagnosis of people with HIV, linkage to prevention and care,
risk behaviour, social harm or other adverse events, compared
to standard HTS. Review findings were then used to help
determine whether HIVST should be recommended as an
additional HTS approach in WHO guidelines.

Methods
This review followed guidance from the Cochrane
Collaboration [27] and the PRISMA statement for the reporting of systematic reviews and meta-analyses. The review protocol and the full quality assessment are available in Appendix
1–2 (Supplemental material).
Search strategy and inclusion criteria
We searched five electronic databases PubMed, CINAHL,
PsycINFO, Sociological Abstracts, and EMBASE through 1
June 2016 for peer-reviewed articles. We also searched
the following conference databases for abstracts:
International AIDS Conference (IAC), International AIDS
Society Conference on HIV Pathogenesis, Treatment, and
Prevention (IAS), and Conference on Retroviruses and
Opportunistic Infections (CROI). IAC and IAS conference
abstracts were searched for all available years (2001–
2015). For CROI, only recent conferences (2014–2016)
were searched as past conferences were inaccessible.
Secondary reference searching was conducted on all studies included in the review as well as on previously published reviews. We also contacted experts to identify
additional studies, specifically abstracts being presented at
the 2016 IAC, and reviewed databases listing ongoing RCTs
through clinicaltrials.gov, WHO International Clinical Trials
Registry Platform, and Pan African Clinical Trials Registry.
The search strategy was adapted for entry into all computer databases using key terms “HIV”, “self-test”, and “home
test” (Appendix 1 (Supplemental material)). To search HIVrelated conference abstracts, only terms for self-testing were
used because search functions were limited. No language or
geographic limitations were placed on the search.
Two reviewers (CK and VF) screened studies. The first
reviewer identified study titles and abstracts meeting the
inclusion criteria. The second reviewer evaluated the application of screening criteria and approved selected studies.
Disagreements between reviewers were resolved through
discussion and consensus. CJ, VF, CK also contacted all
authors of studies included in the review to collect additional information about each study.
To be included, studies needed to directly compare
HIVST to HTS by a provider in either a facility or community
setting (defined as standard HTS) and report on one or

more of the following outcomes: (1) uptake of HIV testing
(e.g. the number of participants who tested for HIV in the
study period); (2) frequency of HIV testing (e.g. the number
of times a participant tested for HIV in the study period);
(3) social harm/adverse events (defined as any undesirable
experience, or intended or unintended harm associated
with HIV self-testing); (4) HIV positivity (e.g. the proportion
of people with a reactive self-test who received confirmatory HTS and were diagnosed HIV positive); (5) proportion
of people linked to confirmatory testing, clinical assessment
or treatment and/or measurement of CD4 or viral load
among those diagnosed HIV positive; (6) linkage to prevention services following nonreactive self-test result; or (7)
sexual risk behaviour (measured as report of condomless
sex, sexual transmitted infections (STIs) or number of sexual
partners).
Additionally, we also searched for the full-text publication of any abstract included in the review as of 15 March
2017 to check for updates to previous reports.
Data analysis
Data were extracted independently by four reviewers using
standardized extraction forms. Risk of bias was assessed
according to guidance by the Cochrane Collaboration and
determined by CK, VF, NS, and CJ [27]. Where multiple
studies reported the same or comparable outcomes,
meta-analyses were conducted using random-effects models to combine relative risks for dichotomous data, mean
differences for continuous data, or rate ratios for frequency
data, with 95% confidence intervals using REVMAN 5.3.5.
Quality assessment
GRADE methodology was used to assess and appraise the
quality of evidence for each outcome across all studies, and
included an evaluation of the risk of bias, imprecision,
indirectness, and inconsistency, and other considerations
including publication bias [28] (Appendix 2 (Supplemental
material)).

Results
The searches yielded 638 citations, which after screening
resulted in five eligible RCTs (Figure 1).
Study characteristics
All five RCTs were published between 2015 and 2017. Three
were full-text manuscripts [29–31], one of which was in
press [31,32], and two were conference abstracts [33,34].
These studies included a total of 4,145 individuals (range:
230–2523). The largest study was among 1410 pregnant
women and 1113 of their locatable male partners in
Kenya [33]. All RCTs reported outcomes among men: two
took place in Kenya where women delivered HIVST to their
male partners [30,33] and the remainder were among men
who have sex with men (MSM) in Australia [29], Hong Kong
SAR [31,32], and the United States [34]. Table 1 summarizes
the study characteristics.
All studies offered free oral HIVST kits with the manufacturer’s instructions for use, but differed in terms of the
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Records identified
through database
searching (N=567)

Conference
abstracts
identified
(N=52)

Additional records identified
through other sources
(N=19)

Records after duplicates removed (N=496)

Records excluded after first
review (N=317)

Records screened (N=496)

Full-text articles assessed for
eligibility (N=179)

Full-text articles excluded
(N=174) because:
•

Studies included in the GRADE
review (N=5)

•

Did not meet study
inclusion criteria (N=172)
Duplicative (N=2)

Figure 1. Study selection.

number of kits and the level of assistance provided. In
order to encourage quarterly testing, in the United States
and Australia, MSM had continuous access to HIVST kits
[29,34], and in Australia, participants received four HIVST
kits at enrolment. In Kenya, women were provided with
two HIVST kits at enrolment (one for them and one for
their male partner) [30,33]. In Hong Kong SAR, MSM were
provided with only one HIVST kit at enrolment [31,32].
HIVST can be delivered with direct assistance, such as an
in-person demonstration on how to self-test, or unassisted
using either manufacture instructions for use alone. In addition, other support tools such as telephone hotlines, videos
or messaging services may also be provided [2]. Two RCTs
[29,31,32] provided unassisted HIVST, but in addition to the
test kit participants had access an informational video; and
one RCT, also provided motivational interviewing via telephone and counselling through online live-chat services
[31,32]. The remainder provided an in-person demonstration
on how to self-test (direct assistance) [30,33,34]; two of
which provided women a demonstration so they could
show their male partners how to self-test [30,33].

Uptake of HIV testing
Three RCTs [30–33] reported on uptake of HIV testing
(Table 2). A meta-analysis showed moderate-quality evidence that HIVST doubled the uptake of HIV testing compared to standard HTS (RR = 2.12; 95% CI: 1.51, 2.98;
Tau2 = 0.08; Chi2 = 32.88, df = 2 (p = 0.001; I2 = 94%))
(Figure 2). The high level of statistical heterogeneity was
driven by the Gichangi and colleagues RCT [33], which
measured uptake among men who had accepted some
form of HIV testing and did not include those who declined
testing. Since the estimate of effects was beneficial for all
three RCTs, we did not downgrade for inconsistency. Two
RCTs [30,33], where women delivered HIVST to their male

partners, also reported HIVST increased uptake of couples
testing compared to standard HTS, with moderate-quality
evidence (Table 2).
There was low-quality evidence that HIVST resulted in
greater HIV testing uptake among young MSM in Hong Kong
SAR (18–25 years of age), including both recent and nonrecent testers compared to standard HTS (Young MSM:
RR = 1.79; 95% CI: 1.43, 2.24; Recent testers: RR = 1.75; 95%
CI: 1.46, 2.08; Non-recent testers: RR = 2.22; 95% CI: 1.61;
3.08) [31,32]. In this same study, MSM who reported condomless anal intercourse at baseline were more likely to test if
they were in the HIVST group compared to if they were in the
standard testing group (RR = 1.75; 95% CI: 1.26, 1.81) [31,32].
Frequency of HIV testing
Two RCTs [29,34] in this review, both among MSM, reported
on the frequency of HIV testing. Meta-analysis showed there
was low-quality evidence that HIVST nearly doubled testing
frequency compared to facility-based testing (Rate
ratio = 1.88; 95% CI: 1.17; 3.01; Tau2 = 0.11, Chi2 = 23.33,
df = 1 (p < 0.0001), I2 = 96%) (Figure 3) and resulted in two
more HIV tests in a 12–15-month period than those receiving
standard facility-based HTS (Mean difference = 2.13; 95% CI:
1.59, 2.66; Tau2 = 0.10; Chi2 = 2.37, df = 1 (p = 0∙12),
I2 = 58%) (Figure 4) [29,34]. In Australia, there was very
low-quality evidence that HIVST substantially increased the
frequency of testing among non-recent testers compared to
standard facility-based HIV testing at 12 months (Rate
ratio = 5.54; 95% CI: 3.15, 9.74)[29] (Table 3).
HIV positivity
Two RCTs [30,34] reported on HIV positivity following HIV
testing. Meta-analysis showed there was very low-quality
evidence that HIVST doubled the likelihood of an
HIV-positive diagnosis compared to those using standard
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2015 [34]
USA

Katz et al.,

Australia

2017 [29]

Jamil et al.,

et al., 2016
[33] Kenya

Gichangi

location

Author and
Test kit

Type of support

encourage their male partner to test and how to
handle their partners in case of a positive result.

HIV testing alone or as a couple at clinic (standard of
care); or (3) receive a referral card stating

were also provided in-person
Also provided a list of local HIV/AIDS and related
resources and condoms, and a 24-hr telephone

with test dates and were offered reminders to test.
All participants were asked to complete quarterly
online surveys.

discordant or unknown HIV status, a STI,
methamphetamine/popper use, or ≥10 male oral or

anal sex partners in the past year
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completed at 15 months.

had unlimited access to HIVST kits, but could not
receive more than 1-kit per month. Study was

or by mail upon request. Men in the HIVST group

history and substance use. Those in the HIVST group
were given a HIVST kit and could receive kits on site

HIV testing, reasons for testing, and interval sexual

hotline for counselling and technical support

information, and post-test counselling materials

about acute HIV infection, given a calendar marked

reporting >1 event of CAI with partners of

Those in the standard care group, completed
questionnaires reporting the date and location of

instructions and a face-to-face demonstration on
how to use the test and included pre-test

OraQuick Directly Assisted: Provided HIVST kit with manufacturer

emergencies

standard facility-based testing. All participants were
told quarterly HIV testing is recommended, informed

sent reminders by phone call, SMS or email. Study
was completed at 12 months.
RCT: Men were randomized (1:1) to free HIVST or to

3 months. Participants who did not respond were

groups, men completed a tablet-based questionnaire
at enrolment and subsequent online surveys every

up at study site or mailed to participants. In both

HIV-negative men >18 years of age who could speak
English and had a stable home or mailing address

High-risk MSM (n = 230)

High-risk MSM (n = 362)

months.
RCT: Men were randomized (1:1) to either free HIVST OraQuick Unassisted: Provided HIVST kit with manufacturer
instructions, as well as a video link and 24 hr hotline.
or standard facility-based testing. Men in the HIVST
HIV-negative men >18 years of age who could speak
HIVST kits were also labelled with stickers with local
group received 4 kits; participants could request up
or write in the English language reporting >5
information and resources to access support and for
to 12-kits per year free of charge. Kits were picked
partners and CAI in past 3-months.

was completed at the end of the study at three

importance of male partner testing in prevention-ofmother-to-child-transmission (control). Follow-up

correctly. Also provided instruction on how to

(2) receive standard letter to invite male partner for

at risk of IPV and had a male partner with unknown
or HIV-negative status.

RCT: Women randomized (1:3) to one of three groups: OraQuick Directly Assisted: Provided women an HIVST kit which
included instructions-for-use, a demonstration on
(1) receive 2 HIVST kits and encouragement to
how to use the HIVST kit and interpret the results
distribute a kit to their male partner (intervention);

Study design and intervention

first antenatal clinic visit who believed they were not

pregnant women (n = 1113)
Pregnant women (>18 years of age) attending their

Pregnant women (n = 1410); Male partners of

Population

Table 1. Summary of included study characteristics (n = 5)
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Test kit

Type of support

Whats App, Skype) who also observed individuals
self-testing.

post-testing counselling or (2) to standard HIV
testing including a video promoting testing and
encouragement to test for HIV.

age who had not tested for HIV in the past 6-months
and had access to online live-chat applications in

Hong Kong with no intention to move in the next 6-

months.

SAR, China

IPV: intimate partner violence; RCT: randomized controlled trial; HIVST: HIV self-test; CAI: condomless anal intercourse; STI: sexually transmitted infections; MSM: men who have sex with men.

coupon in the mail worth HK$50 (US$8).

midline at 6-months the study end. Those
completing all three surveys received a supermarket

Three surveys were also conducted at baseline,

by telephone and pre- and post-test counselling by
nurses through live online chat systems (e.g. Line,

instructional video on HIVST, HIVST motivational
interviewing by phone, and online live-chat pre- and

Chinese-speaking HIV-negative men > 18 years of

end of the study at three months.
RCT: Men were randomized (1:1) to (1) HIVST including OraQuick Unassisted: Provided HIVST kit with manufacturer
instructions, plus access to motivational interviewing
a free test kit by mail, a video promoting testing, an

[31,32]
Hong Kong

MSM (n = 430)

2016

Wang et al.,

encourage their male partner to test.

a couple. In both groups, women were provided
messages to encourage their male partner to test for

not report being at risk of IPV.
HIV. Follow-up was sought every month and at the

Women also received instruction on how to

inviting their male partner for HIV testing alone or as

with unknown or known HIV-negative status and did

Kenya

RCT: Women were randomized (1:1) to (1) receive two OraQuick Directly Assisted: Provided women an HIVST kit with
manufacturer instructions and an in-person
HIVST kits and encouragement to distribute a kit to
demonstration on how to use the HIVST kit correctly.
their male partner or (2) to receive referral vouchers

Study design and intervention

Women (18–39 years of age) presenting at postpartum or antenatal care who had a male partner

Pregnant or post-partum women (n = 600)

Population

et al., 2016
[30]

Masters

location

Author and

Table 1. (Continued)
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N/A
4.0
1.9
178
N/A
165
MSM
Australia
Jamil et al.,

HIVST: HIV self-test; HTS: HIV testing services; MSM: men who have sex with men; NA: not applicable.

N/A
N/A

N/A

N/A

Risk behaviour
Two RCTs [31,32,34] reported on risk-taking behaviours. In
the United States, there was very low-quality evidence
showing that MSM in the HIVST group did not increase
condomless anal intercourse compared to those undergoing facility-based HTS (RR = 0.94: 95% CI: 0.55, 1.61)
[34]. In this same study, there was very low-quality evidence that men in the HIVST group acquired fewer STIs
than those in the standard HTS group (RR = 0.42; 95% CI:
1.15, 1.15) [34]. However, among MSM in Hong Kong SAR,
there was very low-quality evidence that those in the HIVST
group were more likely to report condomless anal intercourse (RR = 1.43: 95% CI: 0.98, 2.08) at 6-month follow-up
than those in the standard HTS group.

N/A

N/A
N/A
N/A
116
N/A
114
United States
Katz et al.,
2015 [34]

MSM

Linkage to care
One RCT in Kenya [30], with very low-quality evidence,
reported on linkage to care. In the study, women reported
that 25% (n = 2/8) of their male partners in the HIVST group
linked to confirmatory testing at 3-month follow-up.
Following confirmatory testing, both men were reportedly
confirmed HIV positive and then linked to care. In the
control group, women reported that all four male partners
who were diagnosed HIV positive linked to care.

2017 [29]

2(1∙8)
N/A

N/A

214 (72)
297
95 (31.3)
303
258 (86.7)
297
148 (48.8)
303
Male partners of

pregnant women
2016 [30]

testing alone (RR = 2.02; 95% CI: 0.37, 10.76, 5.32)
(Figure 5).

N/A

5.3
3.5

4 (3.4)

8 (2.7)
4 (1.32)
N/A
N/A

N/A
109 (50.6)

SAR, China
Kenya
2016 [31,32]
Masters et al.,

215
Hong Kong
Wang et al.,

MSM

215

N/A
N/A
193 (89.7)

N/A

N/A

N/A
N/A
N/A

N/A
N/A
N/A
106 (22.5)
471
132 (28)
471
Kenya
Gichangi et al.,
2016 [33]

Male partners of
pregnant women

472

373 (79)

472

323 (68.4)

N/A

HTS

HIVST
Standard

HIVST
HTS

frequency

Standard

n (%)
HIVST
n (%)
HTS

Standard

n (%)
HIVST
Standard

n (%)
HTS
Population
Country
Author /Year

Table 2. Summary of select study outcomes (n = 5)

Uptake of overall HIV testing

Uptake of couples HIV testing

Mean test

HIV positivity (%)
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Social harm
One RCT [30] with very low-quality evidence reported on
social harm following HIVST or standard facility-based HTS.
In this trial, there were reports of a single harm in each
group among two HIV-negative participants, 1/297 (0.34%)
in the HIVST group and 1/303 (0.33%) in the control group,
both relating to verbal and/or physical intimate-partner
violence (IPV). In the HIVST group, the harm was not
directly related to HIVST as the female participant reported
violence occurred as a result of agreeing to participate in
the study without consulting her husband. At enrolment
neither participant reported experiencing IPV in the past
12 months, and the RCT used IPV screening tools and
excluded women reporting risk of IPV [30].

Discussion
Standard HTS approaches are essential and serve many
people, but current approaches continue to miss a substantial number of people with HIV and those at high
ongoing risk. This systematic review and meta-analysis
finds there is moderate quality evidence that HIVST can
increase the uptake of HIV testing and low-quality evidence that HIVST increases the frequency of HIV testing.
This evidence is limited to MSM and male partners of
pregnant and post-partum women in sub-Saharan Africa.
However, these findings on increased uptake are consistent with the results of implementation studies from
Kenya [13,35], Lesotho [17], Malawi [36,37], and
Zimbabwe [38] which have been conducted among
other populations known to have poor testing coverage,
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Figure 2. Uptake of HIV testing over three and six month periods among male partners of pregnant women and men who have sex with
men.

Figure 3. Rate ratio of frequency of testing in a 12–15-month period among men who have sex with men.

Figure 4. Frequency of HIV testing measured by the mean number of tests in a 12–15-month period among men who have sex with men.

including men, young people and the households of people newly diagnosed with HIV, but do not directly compare with standard facility-based HTS.
Such increases in HIV testing uptake and frequency have
important public health implications, if they can be
achieved at a population level and reach those with undiagnosed HIV infection and at ongoing risk. As shown by two
RCTs in this review [30,34] and reports from several other
studies [12,15,31,36,39,40], increased testing due to HIVST
can identify a greater or equivalent proportion of HIV
infections as many existing HTS approaches. Sustained
increases in HIV testing among men and other higher-risk
populations, facilitated by HIVST, could identify a greater
number of infections, and at an early stage in their infection [41], and result in earlier diagnosis and initiation of
treatment and reduce HIV-related mortality. This is a particular priority for men, as they have greater HIV-related
mortality than their female peers [42].
Limited information on linkage to care was identified in
this review. Of the two RCTs reporting, one found that 72%
(n = 396) of the male partners of women who received an
HIVST kit said they accessed further testing to confirm their
result [33]. This outcome, however, could not be directly
compared with standard testing. In the other [30], while
linkage following a reactive self-test appeared lower than
those diagnosed in the standard group, few HIV-positive
test results (n = 8) were reported. Additionally, this low
level of linkage may be due to under-reporting and the
possibility that some men already knew their HIV-positive
status and were in care.

There are approaches following HIVST known to facilitate
linkage to treatment, such as the offer of home-based ART
initiation which resulted in a three-fold increase in linkage
to care following HIVST in Malawi [43]. While results from a
cluster-randomized trial in Malawi and a cohort study in
Kenya suggest linkage to care following HIVST can be comparable to current national linkage rates [15,36], efforts to
shorten the time between diagnosis and enrolment in care
and improve overall linkage rates are needed. Further
research is needed to identify ways to enhance linkage
following HIVST; particularly for key populations, who may
be less likely to link to services due to restrictive laws and
policies.
Results from three RCTs [29,31,32,34] reporting on risk
behaviours suggest HIVST did not increase risk-taking behaviour among MSM. While one RCT reported very low-quality
evidence that HIVST could increase and having multiple sex
partners among MSM in [31,32], results were not statistically
significant. Additionally, data collected at baseline suggested
high-risk MSM may be more likely to take up HIVST than
standard HTS; and a sub-analysis among MSM who took up
any testing across both arms found no effect on (RR = 0.81,
95% CI: 0.57, 1.75) and a minimal effect in reducing multiple
male sex partners (RR = 0.72, 95% CI > 0.54, 0.95) [31,32].
Thus, while HIVST may not directly increase risk behaviours,
there is some uncertainty and it is important that messages
which reinforce the importance of using effective HIV prevention methods, such as condoms, are provided.
Only a single IPV event [30], which was not directly
related to HIVST, was identified in this review of RCTs.

7

2.9

Such findings are consistent with those reported by a
review assessing harm resulting from self-testing for various
conditions and diseases [44], an observational study in the
United States among MSM [45], and a 2-year cluster-randomized trial [36] and parallel longitudinal qualitative study
[24,46] in Malawi, which reported no cases of physical
violence, self-harm or suicide and few cases of “coercion”.
In Malawi, the majority of those reporting “coercion”
were men who also stated they were highly satisfied with
HIVST (92%, 130/141) and would recommend it to others
[36]. Qualitative findings from this same study also indicated that most users consider HIVST to be empowering,
but some couples (n = 2/17) felt “pressure” to self-test by
their partner and said serodiscordant HIVST results were
challenging [24,46]. In contrast, a cohort study among 265
HIV-negative pregnant and post-partum women and female
sex workers in Kenya reported two cases of IPV among
post-partum women who distributed HIVST to their male
partner and two cases of physical violence among female
sex workers who distributed HIVST to their clients [15]. It is
unclear if these cases were attributable to HIVST, as 41% of
women in the study reported experiencing violence in the
preceding 12 months [15]. These findings suggest that not
all testing approaches are appropriate for all contexts, and
caution is still needed in vulnerable populations. In order to
guide safe HIVST implementation, programmes will need to
consult populations at a risk of abuse. Additionally, HIVST
may not be an appropriate or safe approach for all populations. It is important that information on where and how to
access other HTS approaches, including community-based
options, continues to be provided.

NA

4.2

30

NA

NA
24
MSM Non-recent tester
(tested > 2 years)

NA: not applicable; HTS: HIV testing services; MSM: men who have sex with men.

0.7

148
2.1
NA
141
Australia
Jamil et al., 2017[29]

(tested ≤ 2 years)

NA
57(81.4)
70
26(36.6)
MSM Non-recent tester

71

NA

121
NA
61(53.5)
114
MSM Non-recent tester
(1–3 tests in 3 years)

22(73.3)
30
(>4 tests in 3 years)

MSM Recent tester
Hong Kong SAR, China
Wang et al., 2016 [31,32]

(0 tests in 3 years)
MSM Recent tester

113(93.4)

NA

NA
23(95.8)
24
NA

% Uptake
% Uptake
Author /Year

Country

Population

Standard HTS

Mean Test Frequency

HIVST

HIVST
Standard HIV testing

Table 3. Summary of study outcomes on uptake and frequency of HIV testing among recent and non-recent testers among men who have sex with men (n = 2)

Mean Test
Frequency
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Strengths and limitations
While other reviews on HIVST have assessed accuracy,
feasibility and acceptability [18–21], this review is the first
to directly compare HIVST to standard HTS and to systematically assess the effect of HIVST on uptake and frequency
of testing, diagnosis of HIV-positive persons, linkage to care,
risk behaviour and potential social harm. Additional
strengths of this review include its ability to identify the
latest evidence in both published and grey literature, its
adherence to the PRISMA and Cochrane reporting standards and its consultation with global experts when defining the outcomes of interest to ensure finding would be
relevant to the implementation and delivery of HTS
(Appendix 2 (Supplemental material)).
The review and RCTs included, however, also have several limitations. Few studies which directly compared HIVST
to standard HTS were identified in the review, and metaanalyses were only able to be performed among a small
number of RCTs which had comparable outcomes. RCTs
identified focused on male partners of women in antenatal
or post-partum care and MSM, including sub-groups of
recent and non-recent testers and young MSM. Other
populations were not evaluated.
All RCTs compared HIVST to facility-based HTS. None
compared HIVST to other community-based HTS
approaches. Testing behaviour was assessed through selfreport in all five RCTs and the potential for detection bias
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Figure 5. HIV positivity measured by proportion of people reporting an HIV-positive diagnosis.

cannot be disregarded. However, self-reported data was
validated with clinical records in two RCTs [29,32]. Two
studies in this review were conference abstracts.
However, we were able to contact all authors directly and
obtain additional information, including full study protocols,
which addressed some reporting gaps (Appendix 2
(Supplemental material)).

Conclusions
This review found greater uptake of and frequency of HIV
testing associated with HIVST compared to standard HTS.
Risk-taking behaviour did not appear to increase due to
HIVST, nor was HIVST associated with harm. Based on the
findings of this review, and additional information reviewed
at an expert meeting, WHO now recommends HIVST be
offered as an additional HTS approach. Countries should
make HIVST available and determine how to use this
approach to fill gaps in testing coverage and reach those
at risk who are not accessing existing HTS. Further assessment of different service delivery models and strategies to
facilitate linkage, cost-effectiveness and the pathway to
create supportive policies will be needed to maximize the
potential of introducing HIVST.
Authors’ affiliations
1
Department of HIV, World Health Organization, Geneva, Switzerland; 2Social
and Behavioral Interventions Program, Department of International Health,
Johns Hopkins University Bloomberg School of Public Health, Baltimore, MD,
USA; 3Division of Global and Community Health, Department of Psychiatry
and Behavioral Sciences, Medical University of South Carolina, Charleston,
SC, USA; 4Independent Clinical Epidemiologist, Cape Town, South Africa;
5
Department of Essential Medicines and Health Products, World Health
Organization, Geneva, Switzerland
Competing interests
We declare not competing interests. The authors alone are responsible for
the views expressed in this article and they do not necessarily represent the
views, decisions or policies of the institutions with which they are affiliated.
Authors’ contributions
CJ and RB conceived and provided overall guidance to the study. CK and VF
conducted screening and led data extraction, with support from CJ, NS, CF
and SD. NS performed meta-analyses. CJ drafted the manuscript, and all
authors CK, VF, NS, CF, SD, AS, and RB contributed. All authors have read and
approved the final version.
Acknowledgements
We would like to thank Ginny Burke (Johns Hopkins University Bloomberg
School of Public Health) for her assistance with the initial abstract search as
well as the World Health Organization guideline development group members for their contributions: Kindi Adam, Oliver Anene, Karen Champenois,
Kathleen Charters, Martin Choo, Miriam Franchini, Rebecca Guy, Mehdi

Karkouri, Dasha Matyushina Ocheret, Getrude Ncube, Sabin Nsanzimana,
Bathabile Nyathi, Carla Obermeyer, Niluka Perera, Archana Sarkar, Jennifer
Stuart-Dixon, Joseph Tak Fai Lau, Jane Thiomi, Francois Venter, Vincent
Wong. Thanks also to the WHO steering committee and staff who have
contributed to developing the guidelines: Wale Ajose, Annabel Baddaley,
Andrew Ball, Michel Beusenberg, Brian Chirombo, Lastone Chitembo,
Rosalind Coleman, Meg Doherty, Philippa Easterbrook, Shaffiq Essajee,
Haileyesus Getahun, Peter Godfrey-Faussett, Joumana Hermez, Gottfried
Hirnschall, Naoko Ishikawa, Lali Khotenashvili, Daniel Low-Beer, Frank Lule,
Christine Mushanu, Simbarsha Mabaya, Buhle Ncube, Augustine
Ntilivamunda, Ishmael Nyasulu, Martina Penazzato, Carmen Perez Casas,
Julie Samuelson, Willy Urassa, Freddy Perez, Razia Pendse, Bharat Rewari,
Ying Ru Lo, Mukta Sharma, Nicole Seguy, Annette Verster and Teodora Wi.

Funding
This systematic review was supported by UNITAID, the Bill and Melinda
Gates Foundation [Grant Number: OPP1134510] and the United States
Agency for International Development [Grant Number: GHA-G-00-0900003] to inform the WHO guidelines on HIV self-testing.

Disclaimer
The funder of the study had no role in study design, data collection, data
analysis, data interpretation, or writing of the report. The corresponding
author had full access to all the data in the study and had final responsibility
for the decision to submit for publication. The authors alone are responsible
for the views expressed in this article and they do not necessarily represent
the views, decisions or policies of the institutions with which they are
affiliated.

References
[1] World Health Organization (WHO). Factsheet to the WHO consolidated
guidelines on HIV testing services. Geneva: WHO; 2015.
[2] World Health Organization (WHO). Consolidated guidelines on HIV testing services. Geneva: WHO; 2015.
[3] UNAIDS. Prevention gap report. Geneva: Joint United Nations
Programme on HIV/AIDS; 2016.
[4] Fast-track - ending the AIDS epidemic by 2030. Geneva: UNAIDS; 2014.
[5] Bustamante MJ, Konda KA, Joseph Davey D, Leon SR, Calvo GM,
Salvatierra J, et al. HIV self-testing in Peru: questionable availability, high
acceptability but potential low linkage to care among men who have sex
with men and transgender women. Int J STD & AIDS. 2017;28(2):133–7.
[6] Cowan F. Designing safe, acceptable and appropriate HIVST interventions
for female sex workers. Presented at: 21st International AIDS Conference;
2016 Jul 18–22; Durban, South Africa.
[7] De La Fuente L, Rosales-Statkus ME, Hoyos J, Pulido J, Santos S, Bravo MJ,
et al. Are participants in a street-based HIV testing program able to perform
their own rapid test and interpret the results?. Plos ONE. 2012;7(10):e46555.
[8] Green K, Thu H. In the hands of the community: accelerating key population-led HIV lay and self-testing in Viet Nam. Presented at: 21st International
AIDS Conference; 2016 Jul 18–22; Durban, South Africa.
[9] Grinsztejn B, De Boni R. Ahora e Agora: HIVST to reach men who have
sex with men (MSM) in Brazil. Presented at: 21st International AIDS
Conference; 2016 Jul 18–22; Durban, South Africa.
[10] Lippman SA, Moran ME, Ventura A, Castillo LS, Buchbinder S, TrevesKagan S, et al. Home HIV testing among transgender women in San
Francisco: a pilot feasibility and acceptability study. AIDS and Behav.
2017;20(4):928–38.

9

Johnson CC et al. Journal of the International AIDS Society 2017, 20:21594
http://www.jiasociety.org/index.php/jias/article/view/21594 | https://doi.org/10.7448/IAS.20.1.21594

[11] Marley G, Kang D, Wilson EC, Huang T, Qian Y, Li X, et al. Introducing
rapid oral-fluid HIV testing among high risk populations in Shandong, China:
feasibility and challenges. BMC Publ Health. 2014;14:422.
[12] Medline A, Huang E, Marlin R, Young S, Kwok J, Klausner J. Using
Grindr™, a social-media–based application, to increase HIV self testing
among high-risk men who have sex with men in Los Angeles, California,
2014. Presented at: Conference on Retroviruses and Opportunistic
Infections; 2015 Feb 23–26; Seattle, WA.
[13] Ngure K, Heffron R, Mugo N, Irungu E, Njuguna N, Mwaniki L. Uptake of
HIV self-testing among people receiving PrEP in Kenya. Presented at:
Research for HIV Prevention Conference; 2014 Oct 30–Nov 3; Cape Town,
South Africa.
[14] Sarkar A, Mburu G, Behara J, Sharma P, Mishra S, Mehra S. Feasibility of
supervised self-testing using an oral fluid-based HIV rapid testing method.
Presented at: 8th International AIDS Society Conference; 2015 Jul 19–22;
Vancouver, Canada.
[15] Thirumurthy H, Masters S, Mavedzenge S, Maman S, Omanga E, Agot K.
Promoting male partner HIV testing and safer sexual decision making
through secondary distribution of self-tests by HIV-negative female sex
workers and women receiving antenatal and post-partum care in Kenya: a
cohort study. Lancet HIV. 2016;3(6):e266–e74.
[16] Wang XF, Wu ZY, Tang ZZ, Nong QX, Li YQ. Promoting HIV testing with
home self-test kit among men who have sex with men in China: a feasibility
study. Lancet. 2015;386:68.
[17] Zerbe AV, DiCarlo AL, Mantell JE, Remien RH, Morris DD, Frederix K,
et al. Acceptability and uptake of home-based HIV self-testing in Lesotho.
Top Antivir Med. 2015;23:509–10.
[18] Figueroa C, Johnson C, Verster A, Baggaley R. Attitudes and acceptability
on HIV self-testing among key populations: a literature review. AIDS Behav.
2015;19(11):1949–65.
[19] Figueroa C, Johnson C, Verster A, Dalal S, Baggaley R. Systematic
review on HIV self-testing (HIVST) performance and accuracy of results.
Presented at: 21st International AIDS Conference; 2016 Jul 18–22; Durban,
South Africa.
[20] Krause J, Subklew-Sehume F, Kenyon C, Coelebunders R. Acceptability
of HIV self-testing: a systematic literature review. BMC Publ Health.
2013;13:735.
[21] Pant Pai N, Sharma J, Shivkumar S, Pillay S, Vadnais C, Joseph L, et al.
Supervised and unsupervised self-testing for HIV in high- and low-risk populations: A systematic review. Plos Med. 2013;10(4):e1001414.
[22] Siedner MJ, Ng CK, Bassett IV, Katz IT, Bangsberg DR, Tsai AC. Trends in
CD4 count at presentation to care and treatment initiation in sub-Saharan
Africa, 2002-2013: a meta-analysis. Clin Inf Dis. 2015;60(7):1120–27.
[23] Martinez Perez G, Cox V, Ellman T, Moore A, Patten G, Shroufi A, et al. ‘I
know that i do have hiv but nobody saw me’: oral HIV self-testing in an
informal settlement in South Africa. Plos One. 2016;11(4):e0152653.
[24] Kumwenda M, Munthali A, Phiri M, Mwale D, Gutteberg T,
MacPherson E, et al. Factors shaping initial decision-making to self-test
amongst cohabiting couples in urban Blantyre, Malawi. AIDS Behav.
2014;18(Suppl 4):S396–404.
[25] Nkuna E, Nyazema N. HIV self-testing, self-stigma and HAART treatment
at the university of Limpopo: health sciences students’ opinion and perspectives. Open AIDS J. 2016;10:78–82.
[26] Brown W 3rd, Carballo-Dieguez A, John RM, Schnall R. Information,
motivation, and behavioral skills of high-risk young adults to use the HIV
self-test. AIDS Behav. 2016;20:2000–09.
[27] Higgins JPT, Green S, editors. Cochrane Handbook for Systematic
Reviews of Interventions Version 5.1.0 [updated March 2011]. The
Cochrane Collaboration, 2011. Available from http://www.handbook.
cochrane.org.
[28] Guyatt GH, Oxman AD, Montori V, Vist G, Kunz R, Brozek J, et al. GRADE
guidelines: 5. Rating the quality of evidence–publication bias. J Clin
Epidemiol. 2011;64(12):1277–82.
[29] Jamil MS, Prestage G, Fairley CK, Grulich AE, Smith KS, Chen M, et al.
Effect of availability of HIV self-testing on HIV testing frequency in gay and

bisexual men at high risk of infection (FORTH): a waiting-list randomised
controlled trial. Lancet HIV. 2017;S2352-3018(17)30023-1.
[30] Masters SH, Agot K, Obonyo B, Napierala Mavedzenge S, Maman S,
Thirumurthy H. Promoting partner testing and couples testing through secondary distribution of HIV self-tests: A randomized clinical trial. Plos Med.
2016;13(11):e1002166.
[31] Wang Z, Lau J, Ip M, Ho S, Phoenix K, Latkin CA, et al. A randomized
control trial evaluating efficacy of promoting home-based HIV self-testing
with online counseling on increasing HIV testing among men who have sex
with men. In Press.
[32] Wang Z, Lau J, Ip M, Ho S. A randomized controlled trial evaluating the
efficacy of promoting HIV self-testing and online real-time counseling on
increasing HIV testing among men who have sex with men in Hong Kong.
Presented at: International Congress of Behavioral Medicine; 2016 Dec 7–10;
Melbourne, Australia
[33] Gichangi A, Wambua J, Gohole A, Mutwiwa S, Njogu R, Bazant E, et al.
Provision of oral HIV self-test kits triples uptake of HIV testing among male
partners of antenatal care clients: results of a randomized trial in Kenya.
Presented at: 21st International AIDS Conference; 2016 Jul 18–22; Durban,
South Africa.
[34] Katz D, Golden M, Hughes J, Farquhar C, Stekler J. HIV self-testing
increases HIV testing frequency among high-risk men who have sex with
men: a randomized controlled trial. Presented at: 8th International AIDS
Society Conference; 2015 Jul 19–22; Vancouver, Canada.
[35] Mugo P, Micheni M, Shangala J, Hussein M, Graham S, Rinke De Wit T,
et al. Uptake and acceptability of oral HIV self-testing among community
pharmacy clients in kenya: A feasibility study. Plos One. 2017;12(1):e0170868.
[36] Choko AT, MacPherson P, Webb EL, Willey BA, Feasy H, Sambakunsi R,
et al. Uptake, accuracy, safety, and linkage into care over two years of
promoting annual self-testing for HIV in Blantyre, Malawi: A communitybased prospective study. Plos Med. 2015;12(9):e1001873.
[37] Choko AT, Desmond N, Webb EL, Chavula K, Napierala-Mavedzenge S,
Gaydos CA, 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(10):e1001102.
[38] Sibanda E, Mutseta M, Hatzold K, Gudukeya S, Dhliwayo A, Lopez C,
et al. Community-based distribution of HIV self-test kits: results from a pilot
of door-to-door distribution of HIV self-test kits in one rural Zimbabwean
community. Presented at: 21st International AIDS Society; 2016 Jul 18–22;
Durban, South Africa.
[39] Katz D, Golden M, Cassell D, Stekler J. Monitoring the population-level
impact of HIV self-testing through HIV surveillance and partner services.
Presented at: National HIV Prevention Conference; 2015 Dec 6–9;
Atlanta, USA.
[40] Katz D, Golden M, Farquhar C, Stekler J. HIV self-test distribution via STI
partner services to reach untested men who have sex with men. Presented
at: National HIV Prevention Conference; 2015 Dec 6–9; Atlanta, USA.
[41] Guy RJ, Prestage GP, Grulich A, Holt M, Conway DP, Jamil MS, et al.
Potential public health benefits of HIV testing occurring at home in Australia.
Med J Aust. 2015;202(10):529–31.
[42] Bor J, Rosen S, Chimbindi N, Haber N, Herbst K, Mutevedzi T, et al. Mass
HIV treatment and sex disparities in life expectancy: demographic surveillance in rural. Plos Med. 2015;12(11):e1001905.
[43] MacPherson P, Lalloo DG, Webb EL, Maheswaran H, Choko AT,
Makombe SD, et al. Effect of optional home initiation of HIV care following
HIV self-testing on antiretroviral therapy initiation among adults in Malawi: a
randomized clinical trial. J Am Med Assoc. 2014;312(4):372–79.
[44] Brown A, Djimeu E, Cameron D. A review of the evidence of harm from
self-tests. AIDS Behav. 2014;18(Suppl 4):S445–9.
[45] Carballo-Dieguez A, Frasca T, Balan I, Ibitoye M, Dolezal C. Use of a
rapid HIV home test to screen potential sexual partners prevents HIV exposure in a high-risk sample of MSM. AIDS Behav. 2012;16(7):1753–60.
[46] Lora W, Chipeta E, Desmond N. Understanding coercion in the context
of semi-supervised HIV self-testing in urban Blantyre, Malawi. Presented at:
21st International AIDS Conference; 2016 Jul 18–22; Durban, South Africa.

10

