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Abstract

Purpose of Review—We describe the evidence regarding the impact of offering HIV self-

testing (HIVST) and explore the gaps that need to be filled to design and implement HIVST 

programs.

Recent Findings—Numerous randomized controlled trials found that offering HIVST increases 

HIV testing rates. However, these trials used an oral HIVST that was provided for free and there 

is no research examining the impact of offering blood-based (finger-prick) kits or charging for 

HIVST kits. The trials also used various methods for distributing the HIVST kits but there is little 

research comparing distribution methods. Study participants varied in the HIV testing method they 

chose when given choices, suggesting that offering multiple HIV testing options may be needed to 

maximize testing rates.

Summary—Despite the consistent finding that offering HIVST increases HIV testing rates, 

questions remain that need to be answered in order to maximize the potential of this new 

biomedical technology.
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Introduction

In 2014, the United Nations announced its 90-90-90 targets: by 2020 (1) 90% of all people 

living with HIV will know their HIV status, (2) 90% of all people with diagnosed HIV 

infection will receive sustained antiretroviral therapy, and (3) 90% of all people receiving 

antiretroviral therapy will have viral suppression [1]. Achieving targets two and three hinge 

on reaching the first target. It is now the year 2020, and current estimates suggest that only 

79% of those HIV-infected world-wide know their status [2]. Clearly more work is needed 

to increase testing rates, especially among some of the highest risk groups that often face 

discrimination, such as sex workers, men who have sex with men (MSM) and intravenous 

drug users, that are hard to reach with traditional HIV testing services [3].

HIV self-testing (HIVST) may be a way to reach those not testing regularly under traditional 

HIV testing programs and may address the stigma associated with being seen in a testing 

clinic [4]. The privacy and confidentiality associated with self-testing may also address 

important barriers [4], especially for groups that experience discrimination [5]. A 2016 

systematic review and meta-analysis found that self-administering and interpreting a rapid 

HIV test was as accurate as provider-administered testing [5], and in 2016 the World 

Health Organization (WHO) recommended that HIVST be offered as an additional approach 

to HIV testing services, rating their recommendation as strong and based on moderate 

quality evidence [5]. However, uptake of any new biomedical technology hinges on human 

preferences and behavior and the research to date leaves many questions about how to 

best incorporate HIVST into current testing programs in ways that optimize its potential 

to increase testing rates. In this paper we review some of the research and highlight those 

questions and their implications for HIVST roll-out.

Randomized trials evaluating the impact offering HIV self-testing has on 

HIV testing rates

A number of randomized controlled trials (RCTs) in various countries and population groups 

have evaluated the impact of offering HIVST (see table 1). Almost all the HIVST RCTs 

found significantly higher HIV testing rates when HIVST was offered. However, the HIVST 

trials all offered a free oral swab HIVST, and thus we have little information about the 

potential impact of other HIVST kits or about the impact of selling kits for a fee. In addition, 

the findings from these HIVST trials actually make it hard to determine if the increased 

test uptake associated with HIVST was due to the self-administration aspect of the test, the 

ability to test at home instead of in a clinic, the use of an oral swab instead of blood, or 

because of how the test was offered. For example, in the three studies among truck drivers 

and female sex workers (FSWs) in Kenya, those in the intervention arm were offered choices 

among (1) the blood-based provider-administered standard of care (SOC) test, (2) an oral 

HIVST kit for use in the clinic with supervision, or (3) the oral HIVST kit to take for home 

use. The increased HIV test uptake in the intervention arm might be due to preference for a 

self-administered HIV test, but it could also be due to preferences for an oral test, preference 

for home-based testing over clinic-based, or because, when offering testing choices, the 

question posed to clients changes from “would you like an HIV test?” to “which HIV 
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test would you like?”[6–8]. In the Zambia and Uganda trials among FSWs, peer educators 

gave women the oral HIVST kits (intervention) or information about accessing clinic-based 

provider testing (SOC) [9, 10]. Again, it could be that the increased HIV testing uptake 

in the intervention group was due to the method of testing (self- administration versus 

provider-administration), or oral versus blood (the test usually available at testing clinics is 

blood-based), or mode of test distribution (i.e. from a peer you see during daily activities 

or from a clinic worker you need to go out of your way to see). If, for example, the peer 

educators offered to administer the standard HIV test so people did not need to travel to a 

clinic for testing, the outcome may have been more similar between the groups. Thus the 

HIVST RCTs to date do not allow us to determine what characteristics of the oral HIVST 

made it preferred over the SOC.

A discrete choice experiment (DCE), a method used to identify preferred attributes of a 

product or service, conducted among Kenyan truck drivers participating in one of the RCTs 

described above found that there were no strong feelings about who administered the HIV 

test (provider or self), but that there were preferences regarding the biological specimen 

and type of counseling and that those preferences varied by HIV testing history. Among 

those who had never tested, there was a preference for oral over blood tests and for phone 

counseling rather than in-person counseling, while among those who had tested before there 

was no preference between oral or blood and a preference for in-person counseling [11]. In a 

DCE with female and male participants in the Uganda antenatal RCT, there was a significant 

preference for oral over blood-based HIV testing and a preference for nurse-administered 

over self-administered testing [12]. Other studies suggest that some have more trust of 

blood-based HIV tests to give accurate results [5, 13], and a South Africa study that made 

both the OraQuick oral swab and Atomo blood-based HIVST kits available to MSM found 

that about two thirds chose the blood over the oral HIVST kit [14]. However some people 

do not like the pain associated with needles and prefer an oral swab test [5]. Randomized 

trials are needed that allow us to identify the aspects of oral HIVST that drive the consistent 

increase in testing rates. If the driving factor is that people prefer an oral HIV test, that has 

implications for designing the optimal HIV testing program as provider-administered oral 

testing could be rolled-out, but we cannot know this from the research to date.

Furthermore, HIVST can be conducted in the clinic with provider supervision or at home 

with remote support for questions, counseling and referrals. The studies in Kenya among 

truck drivers and FSWs found that, when offered choices between SOC HIV testing and 

HIVST, a sizeable proportion still choose the SOC test (25–40%), and among those who 

chose HIVST, the majority chose to self-test in the clinic with provider supervision (≈70%) 

[6, 8, 15]. The Zambian door-to-door study found similar variation in the testing option 

selected among those offered choices between provider-administered testing, supervised 

self-testing and unsupervised self-testing [16]. These studies suggest that people differ in 

which test they chose when offered choices and the optimal HIV testing program might be 

one that offers a variety of options. Again, this idea of offering multiple HIV testing choices 

(i.e. provider-administered oral and blood test and self-administered oral and blood tests) has 

not been tested so we do not know the optimal number or combination of testing options 

needed to maximize uptake.
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National HIV self-testing policies

With the preponderance of evidence from numerous RCTs suggesting that adding HIVST to 

HIV testing programs will increase testing rates in diverse population groups, the number 

of countries coming-out with established policies on HIV self-testing is increasing rapidly, 

from 59 in 2018 [17] to 77 in 2019 [18]. However, implementation of those policies 

has been slow, estimated at only 28 countries in 2018 [17]. This gap between policy 

establishment and implementation is to be expected because it takes time to operationalize 

the new policy, including budgeting, securing funding, selecting, licensing and obtaining 

products, and determining how to incorporate the new product into the supply chain system 

for distribution. In some countries, pilot and demonstration projects are planned before 

country-wide roll-out [17]. However, the lack of implementation science research to guide 

the design of HIVST integration into current HIV testing programs in a way that maximizes 

impact efficiently is a challenge. As described above, the trials show that HIVST can 

increase testing rates, but do not provide adequate information allowing for decisions 

regarding which test kits to offer, how to distribute them, or pricing, nor ways to ensure 

linkage to care. The designers of HIVST programs need to make decision regarding these 

factors but they are doing so in a vacuum.

HIVST kit variation

As described above, most research on HIVST has focused on the oral-swab test, with little 

information about the acceptability, uptake, and ease of use of blood-based HIVST kits. To 

date, one HIVST kit has been preapproved by WHO (OraQuick® HIV Self-Test), which 

uses an oral swab specimen. However, four blood-based (finger-prick) HIVST kits have 

been approved by the Expert Review Panel for Diagnostics (ERPD) (Atomo HIV Self-Test, 

BioSURE HIV Self-Test, INSTI® HIV Self-Test, SURE CHECK® HIV Self-Test), which 

provides temporary, time-limited eligibility for procurement by major international funders 

of HIV programs prior to a WHO prequalification determination. Three additional test kits 

have national approvals, including OraQuick® In-Home HIV Test, which is similar to the 

WHO prequalified OraQuick® HIV Self-Test but with a different packaging for marketing 

in the US, and the blood-based Autotest VIH® and Exacto® Test HIV tests, which are 

available in Europe [17].

While the availability of multiple HIVST kits may lead to competition and price reduction, it 

also creates challenges in designing HIVST programs. HIVST kits vary not only in terms of 

the biological specimen used (blood or oral swab), but also in the number of components in 

the kit, the complexity of kit administration, and time to results. For example, three HIVST 

kits were approved for use in Kenya: OraQuick® HIV Self-Test (OraQuick), Atomo HIV 

Self-Test (Atomo) and INSTI® HIV Self-Test (INSTI) [19]. OraQuick uses an oral swab 

sample, the kit includes three parts and administration involves four steps and requires a 20 

minute wait before results are ready [20]. Atomo uses a blood sample from a finger prick, 

the kit includes two parts, administration involves four steps and it requires a 15 minute 

wait for results [21]. INSTI also uses blood from a finger prick but the kit is a bit more 

complicated, including six parts and more than ten steps for administration, but results are 

available immediately upon completing the final step so there is no wait [22]. Organizations 
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aiming to incorporate HIVST into their programs need information about which test kits 

would be preferred by their clients. Some may have preferences regarding biological 

specimen, wait time for results, and some may be uncomfortable self-administering some 

of the more complicated test kits. It is also likely that these preferences will not be the 

same across all clients and some may prefer one test kit while others prefer a different kit. 

Offering choices among multiple kits may be the best way to maximize uptake. But with so 

many different test kits currently available or becoming available in the future, it is probably 

unfeasible to offer all options in a testing program and therefore research is needed to help 

providers make the best choices for the populations they serve.

HIVST kit distribution options

There are many different possible approaches for distributing HIV self-testing, which can 

include distribution through healthcare facilities, work places or schools, retail venues 

such as pharmacies or vending machines, community-based distribution, which could be in-

person (i.e. door-to-door) or through the mail, as well as secondary distribution mechanisms 

through peers, partners or other social networks [17]. Which distribution method is best will 

likely vary by target population.

The self-testing trials to date have distributed test kits directly through clinics [6–8], 

indirectly through clinics via coupons [9, 10], door-to-door [23], through peer educators 

[9, 10], partners [24–26], and by mail [27–29], but there has been little research comparing 

distribution methods to identify the most effective options. The one exception are the trials 

in Zambia and Uganda among FSWs which found that direct provision of HIVST kits 

by peer educators was more effective than offering coupons to access HIVST kits from 

healthcare facilities [9, 10]. While not a trial, one study did offer HIV self-test kits in 

pharmacies in Kenya for the price of $1 US. The study found that most who agreed to 

self-test had come to the pharmacy specifically to access HIV testing (84% versus 11% who 

had not come for testing). The study also found that among those who self-tested, 34% did 

so while still in the pharmacy, where help was presumably available, which is similar to 

supervised self-testing, while 66% took the test kit to use elsewhere. Only 4% of customers 

who refused HIV self-testing stated they could not afford the cost [30]. However, we should 

note that HIVST kits in low-income countries like Kenya are expected to cost $7-$12 US 

[17], much more than what was charged in the study. Counterfeit drugs sold in pharmacies 

in Africa may make pharmacy-distribution a challenge if people mistrust the products they 

sell [31]. In the US, the FDA approved OraQuick® In-Home HIV Test is available at 

pharmacies for in-store or online purchase [32]. The price online varies but seems to fall 

within the upper level of the published range for developed countries of $20-$48 US [17]. 

Even in the US this cost is likely prohibitory for many.

Charging fees for HIVST kits

Studies suggest that HIVST needs to be free or low cost, although the specific findings 

vary by population. Using DCE methodology, a study in Zambia suggests that people who 

had tested recently were willing to pay $3.30 US for a test kit, while those who had not 

tested recently were willing to pay more, at $4.60 US, presumably because self-testing has 
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some attributes that overcome the barriers that prevented these people from testing under 

the currently available program [17]. A DCE among women in antenatal care and their 

male partners in Uganda found that the cost of testing had the biggest effect on preferences, 

with free testing being preferred over a cost of $2.00 or $2.90 US. Offering an incentive 

of $3.40 US was preferred by men over free testing but not by women [12]. Another 

DCE among male truck drivers in Kenya found that there was a strong preference for 

HIV testing to be free of cost over the charge of a small fee and free testing was even 

preferred over receiving payment to test [11]. As that study was among truck drivers who 

have middle-income employment in the formal sector, it suggests that even among some 

who can pay for an HIVST kit, there may be reluctance to do so. The long tradition of 

free HIV testing services may have created a norm that will be difficult to overcome, and 

charging for HIVST kits may limit the potential impact of this new testing modality. In 

fact, a meta-analysis of qualitative research identified cost as an important potential barrier 

to HIVST uptake and most study participants felt that HIVST should be free of charge, 

subsidized by the government as traditional HIV testing services are in many countries 

[4]. As described above, HIVST kits are being sold at retail for $7-$12 US in low-income 

countries and for $20-$48 US in high-income countries [17]. In the trial among MSM in the 

US, Only 42% said they would pay $20+ US, and 12% would only use a HIVST if it were 

free [29]. Thus in low and high-income environments, the high prices make it unlikely that 

HIVST will become a regular testing method for large segments of the population. Instead, 

the current testing modes, many of which are free, will continue to serve the majority and 

those not accessing testing now who might test if self-testing were free or lower cost but are 

unable to access this option at the current price will remain untested. This likely includes 

many in the highest HIV risk groups, such as sex workers, injecting drug users and MSM, 

which tend to be lower income and experience discrimination when accessing current HIV 

testing services [3]. This is a huge barrier to reaping the potential of this new technology to 

help us reach the 90-90-90 goals and end the epidemic.

However, the cost of an HIVST program is substantially higher than the cost of the 

traditional provider-administrated testing programs, driven primarily by the higher cost of 

the HIVST kits [15, 23], even with the Gates Foundation subsidies that have lowered the 

whole sale price of an OraQuick self-test kit to $2.00 per kit for 50 low-income countries 

[19]. This likely makes it financially unfeasible for many healthcare systems to make 

free self-testing available to all. Free HIVST programs could be targeted to only those 

high-risk groups among whom they are likely to have the greatest impact. A targeted HIVST 

program would allow providers to offer the less expensive standard HIV testing to the 

majority of clients and the more expensive self-testing only to those who would not test 

otherwise, thus maximizing the program cost effectiveness. A targeted HIVST program was 

conducted by the New York City Department of Health, in which free HIV self-test kits 

were made available to New York City residents who fell within one or more high-risk 

population groups [33]. Unfortunately, little is known about the subgroups among whom 

the offer of HIVST can have the greatest impact. The Zambia door-to-door trial found 

that offering HIVST increased testing rates only among men and had no impact on rates 

among women [23]. As men are considered a hard to reach group [34], this is certainly 

suggestive, but more data is needed on what other factors modify the impact of making 
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HIVST available on testing rates. The Australian trial among MSM found a much larger 

impact among non-recent testers (RR=3.95) than recent testers (RR=1.99) [28], and one 

of the RCTs among truck drivers in Kenya found that the intervention impact was much 

stronger among those who had never tested for HIV but it was not statistically significant 

(OR=4.2 p=0.280 compared to 2.8 for the whole study sample), likely due to the small 

sample size (never-tested n=25) [7, 35]. However, in the RCT among FSWs in Kenya there 

was no significant interaction by HIV testing history [8]. Studies have also found that 

age [23, 26] and education [26] were not modifiers of the intervention impact. Additional 

explorations to identify modifiers of the intervention effect might be fruitful avenues for 

secondary analysis of the data from the trials that have already been conducted.

Long term impact of HIVST

Testing rate over time

There is little evidence that the higher HIV testing rate associated with HIVST will continue 

over time. It could be that the offer of a new product for free makes people want to try it, but 

when the novelty has worn off, testing rates will go back to baseline. In fact, in one of the 

Kenya truck driver trials, the majority (89.3%) of those in the intervention arm who chose 

supervised self-testing said that they did so because they were curious to try a new test [35]. 

The follow-up periods in the RCTs have mostly been short, no longer than four months in 

most cases [6, 8–10, 23–26]. In the Kenya truck driver trial, participants were also allowed 

to pick-up HIVST kits for a six month follow-up period. While there was a significantly 

higher testing rate among participants at baseline after recruitment into the study[7], there 

was no difference in testing rates during the six month follow-up (OR=1.0, P=0.97)[35]. The 

trials among MSM were somewhat longer, ranging from six to fifteen months [27–29], but 

these studies did not look at changes in the intervention impact over time. Thus decisions 

about rolling-out HIVST are being based on relatively short periods of follow-up with little 

evidence that the impact will be sustained over the long-term.

Linkage to care

The higher testing rates among those offered HIVST will only help achieve the 90-90-90 

goals if those who self-test positive link to care. There is little evidence that linkage to 

care rates among HIV self-testers is similar to that of the SOC. In fact, since the HIVST 

RCTs were powered to detect differences in HIV testing, there was an insufficient number 

of HIV-positive results to look at outcomes further along the treatment cascade in most 

studies and, therefore, many did not compare linkage to care rates [6–8, 23, 24, 29]. In 

addition, the three MSM trials made concerted efforts to ensure that everyone who tested 

HIV-positive was actively linked to care, making comparisons between groups impossible 

[27–29]. Those few trials that did look at linkage to care were based on small numbers and 

likely underpowered, but in all cases they found reduced linkage rates among those who 

tested HIV-positive in the HIVST arm compared to the SOC. In the Uganda RCT, FSWs 

who received direct provision of HIVST kits by peer educators had a non-significant lower 

risk of linkage to care than those in the SOC (RR=0.65, P=0 0.28) at month one, but the 

difference was reduced by month four [9]. The similarly designed FSW RCT in Zambia 

pooled data from the two intervention arms (direct delivery of HIVST kits by peer educators 
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and coupon for pick-up of HIVST kit from a clinic) and compared linkage to care rates 

to the SOC, finding significantly lower rate at month one (RR=0.73, P=0.03) [10]. In the 

Uganda RCT that gave women in antenatal care HIVST kits to give their male partner, 

among 32 men who were reported to have tested HIV-positive, those in the intervention arm 

had 0.35 (95% CI: 0.14, 0.85) times lower risk of linking to care compared to those in the 

SOC by month three, which was statistically significant [26]. In the similar study in Kenya, 

among the eight male partners in the intervention group and four in the SOC who tested 

HIV-positive, linkage to care was lower in the HIVST group (0.2% versus 0.7%) at three 

months [25].

There is also little research on ways to link those who self-test HIV-negative to appropriate 

preventive services, such as risk reduction counseling and pre-exposure prophylaxis (PrEP). 

While risk reduction counseling is included in pre and post-test counseling in traditional 

HIV testing programs, ensuring that this information is transmitted when people self-test 

may be more difficult. The studies that provided a hotline number to help people access risk 

reduction counseling and linkage services generally found that few used the resource [9, 28, 

29]. However, in the Kenya trials among FSWs and male truckers, half of those who took 

test kits for home use called the clinic after testing as directed for posttest counseling and 

referrals [6, 8]. The difference might be related to being given a phone number for a specific 

counselor who the client had met during the baseline interview versus an impersonal hotline 

number. Thus more research is needed to identify ways to ensure linkage to care for those 

who self-test HIV-positive and HIV-negative.

Conclusions

There is an abundance of evidence suggesting that offering free oral HIVST increases HIV 

testing rates over the SOC in the short term and among diverse populations. However, the 

design of the trials evaluating the impact of HIVST make it difficult to determine what 

aspects of the HIVST make it preferable and even when HIVST is offered, some still 

choose the SOC test, suggesting that choices may be key to increasing HIV testing rates. 

With the availability of multiple HIVST kits that vary in biological specimen, mode of 

administrations and wait time, numerous possible modes of distribution for HIVST kits, 

and financial considerations that may make is unfeasible to provide HIVST kits for free to 

everyone, more research is needed to compare various program designs. Research looking 

at longer term outcomes, including linkage to care, are also needed to guide program 

design. There is no doubt that HIVST is a new biomedical technology with potential, but 

this potential will only be maximized if we have a better understanding about people’s 

preferences and behaviors when offered HIVST in different ways.
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