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A B S T R A C T

The West and Central African region (WCAR) still registers some of the highest rates of new HIV infections
worldwide (16%) despite a low prevalence of HIV (1.9%). In this region, only 48% of people living with HIV
are aware of their HIV status. To fill this gap, HIV Self testing (HIVST) could potentially be an additional
approach to overcome the barriers to diagnose HIV infected patients, therefore being one of the keys to
unlock the first 90 as recommended by the World Health Organization (WHO) since 2016. However, many
challenges remain for the adoption of HIVST in routine clinical practice in low prevalence settings and
need to be contextualized to WCAR settings. We report in this paper some of the challenges and discuss
opportunities for a successful implementation of HIVST in the WCAR.
© 2020 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).

Contents lists available at ScienceDirect

International Journal of Infectious Diseases

journal homepage: www.elsevier .com/ locate / i j id
Introduction

In 2014, the Joint United Nations Program on HIV/AIDS
(UNAIDS) introduced a strategy aimed at eliminating the HIV
epidemic by 2030, by achieving the following goals: diagnose 90%
of all HIV-positive persons, provide antiretroviral therapy (ART) to
90% of those diagnosed and achieve viral suppression for 90% of
those threated, by 2020 (Levi et al., 2016). Since then, there has
been a global surge from national entities with the goal of reaching
those goals by 2020.

Sub-Saharan Africa (SSA) is the region of the world with the
highest burden of the HIV epidemic. The West and Central African
region (WCAR), which comprises 25 countries, is home to 7% of the
world population and to 17% (6.1 million) of all people living with
HIV (PLHIV) worldwide (Joint United Nations Programme on HIV/
AIDS (UNAIDS), 2020). The average prevalence of HIV in WCAR is
relatively low compared to that of Eastern and Southern Africa with
1.9% vs. 6.8% in 2017 (AVERT, 2020a; AVERT, 2020b), but WCAR still
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registers some of the highest rates of new HIV infections
worldwide (16%) (AVERT, 2020; Joint United Nations Programme
on HIV/AIDS (UNAIDS), 2020) and 21% of AIDS-related deaths
(AVERT, 2018). The WCAR continues to lag behind the rest of SSA
with only 8% and 24% declines in new infections and AIDS related
deaths, respectively, since 2010, while new infections declined by
29% in the Eastern and Southern Africa region over the same period
(UNAIDS, 2019). In regard to the cascade of care, only 48% of PLHIV
are aware of their HIV status, 40% of PLHIV are on antiretroviral
therapy (ART) and 29% are virally suppressed (AVERT, 2018). The
latest report of UNAIDS underlines these disparities in WCAR
where less than 60% of the HIV population is tested. The report also
pointed out the difficulties in this region specifically in key and
vulnerable populations, which are still stigmatized and discrimi-
nated in this region more than in other settings in SSA (UNAIDS,
2019).

Based on these gaps, HIV Self testing (HIVST) could potentially
be an additional approach to overcome the barriers to diagnose
HIV-infected patients, therefore being one of the keys to unlock the
first 90 as recommended by the World Health Organization (WHO)
since 2016 (World Health Organization, 2020).

Self-testing is defined as a process in which a person who wants
to know his or her HIV status uses a kit to collect a specimen,
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performs a test and interprets the test results for himself or herself
(World Health Organization, 2020). Multi-country evidence from
Eastern and Southern Africa confirms high feasibility, acceptability
and accuracy of HIVST across many delivery models and
populations, including adolescents, men and female sex workers,
with reassuringly minimal harm (World Health Organization,
2020; Figueroa et al., 2015; Choko et al., 2018; Choko et al., 2015;
Lippman et al., 2018; van Dyk, 2013). Two pilot studies on HIVST
were funded by UNITAID in sub-Saharan Africa (SSA). The ongoing
STAR Initiative is a five-year project divided into two phases. The
first phase (2015–2017) in Malawi, Zambia, and Zimbabwe
generated information about how to distribute HIVST products
effectively, ethically, and efficiently, and answered questions about
the feasibility and acceptability of HIVST in the general population
(Ingold et al., 2019; Hatzold et al., 2019). The second phase of this
project is ongoing with added countries of South Africa, Swaziland
and Lesotho, and will distribute 4.8 million HIVST kits by 2020. The
second project, ATLAS, launched in 2018 aiming to assess the
feasibility and acceptability of HIVST among people with the
highest risk of contracting HIV in three countries in West Africa:
Côte d’Ivoire, Mali, and Senegal (UNITAID, 2019). A recent study
conducted in the Democratic Republic of Congo has shown the
same findings and an excellent practicability comparable to
Eastern and Southern Africa (Tonen-Wolyec et al., 2019a). To date,
18 WCAR countries have adopted HIVST in their national HIV
testing policy guidelines, nine set up pilot studies, and only one
(Nigeria) has implemented it with a roll out plan (WHO, 2020).
Many challenges remain for the adoption of HIVST in routine
clinical practice in low prevalence settings and need to be
contextualized to WCAR settings. The objective of this paper is
to examine these challenges and discuss opportunities for a
successful implementation.

First challenge: identify the best the target population

Public health strategies should target and prioritize three
populations: men, adolescents and well-known key populations.
HIV testing is a public health priority especially among key
populations such as female sex workers (FSWs), clients of female
sex workers, sex partners of other key populations and men who
have sex with men. In WCAR, 64% of new HIV infections occurred in
these populations (UNAIDS, 2019). However, the population of
WCAR is predominantly young, with more than 64% of the
population under the age of 24 (United Nations Population Fund,
2018). This population, with 62,000 adolescents newly infected
with HIV in 2016, has the highest rate of HIV incidence (UNAIDS,
2020). In general, adolescents rarely have a point of entry into the
health care system and structures of HIV testing and counseling
(HTC) specifically dedicated to them are practically non-existent,
which makes them particularly vulnerable. HIVST would offer the
opportunity for adolescents to access HIV testing and would
contribute to increasing the rates of HIV testing in this population.
For adolescents, there are multiple approaches that could be used
to promote access to HIVST: the door-to-door HIVST approach
which constitutes an innovative way to distribute self-test kits; m-
Health including social media platforms in local languages to raise
awareness and to present the video-based instructions for use of
the HIVST; and facilitating the delegation of tasks allowing
community health workers to facilitate access to HIVST by
adolescents in a community-based approach (Tonen-Wolyec
et al., 2019c).

In WCAR, although women are disproportionally affected by the
HIV epidemic with higher prevalence and incidence of HIV
compared to men, men are still important in breaking the cycle
of heterosexual HIV transmission (Kharsany and Karim, 2016; Sileo
et al., 2018). There are no dedicated services for men for HIV testing
similar to those for women, who are systematically offered HIV
testing during antenatal consultation. Moreover, men are less
likely to access HIV care services, including HIV testing services
due to cultural and gender norms, and other structural barriers
(facility operating hours, lack of confidentiality) (Camlin et al.,
2016). For this population, HIVST would palliate to those barriers
and contribute to men having access to health care.

For key populations, HIVST should be a strategy additional to
other available approaches since the prevalence and incidence of
HIV in these populations is still elevated (Joint United Nations
Programme on HIV/AIDS (UNAIDS), 2010). Table 1 summarizes the
barriers to expanding HIV testing in WCAR according to the
population.

Second challenge: acceptability of HIVST

Overall, interventions on the implementation of HIVST in SSA
have proven to be successful with higher rates of HIV testing
uptake with HIVST compared to the standard of care (Bateganya
et al., 2010). Different strategies could be put in place to implement
HIVST in SSA: community-based or health facilities based
(supervised) HIVST. In both strategies, the main reason for the
preference for self-tests is the fact that testing is initiated by the
client rather than the health care provider, compared to classic HIV
testing and counselling, which are initiated by the provider and
remove the patient’s autonomy and potentially in the African
context, confidentiality (van Dyk, 2013). Community-based HIVST
consists in providing HIV self-tests to residents of community
clusters, with pre- and post-counseling offered by community
workers. This strategy has been shown to be successful in the
uptake and increase of the number of people getting tested and
being linked to HIV care, especially due to community workers
(Choko et al., 2015; Mulubwa et al., 2019). HIVST at health facilities
refers to the self-administration of an HIV self-test inside the site
often under the supervision of the health care provider (van Dyk,
2013). In both cases, HIVST has the advantages of being highly
acceptable and of increasing HIV testing uptake among popula-
tions that are difficult to reach with routine HTC (male partners,
young women, adolescents, students, female sex workers (Hatzold
et al., 2019; Tonen-Wolyec et al., 2019a; Mulubwa et al., 2019;
Harichund and Moshabela, 2018; Pintye et al., 2019). HIVST has
several benefits. Several studies reported increased confidentiality
and privacy, decreased burden on the healthcare system, decreased
coercive testing by healthcare workers, and decreased stigma and
discrimination associated with HIVST (Harichund and Moshabela,
2018). Autonomy to make one’s own choice of HIV testing method
was also cited as advantageous by van Dyk et al. (van Dyk, 2013).
Makusha et al., reported that HIVST has the potential to address
gender disparate barriers to testing, often encountered by males at
HIV testing centers, such as non-male friendly testing spaces,
inconvenient operating hours and healthcare provider attitudes
that may not be sensitive to men’s needs (Makusha et al., 2015).
Also, study outcomes from current literature on the advantages of
HIVST reiterate the argument that HIVST should be offered as a
complementary HIV diagnosis or screening method to overcome
current barriers associated with conventional HIV testing
approaches (voluntary counselling and testing, provider-initiated
counselling and testing, etc.) (Harichund and Moshabela, 2018).

Third challenge: strategies for the distribution of HIVST

Two complementary approaches have been suggested by the
WHO and the Liverpool School of Tropical Medicine in 2013 for the
implementation of self-testing. In the first approach, “supervised
testing”, a health care worker from the community or the health
center is involved at several steps in the provision, in the



Table 1
HIV self-testing barriers.

Barriers

MSM ˗ Stigmatization and discrimination
˗ Limited access to HIV services for testing
˗ Inadequate services

FSW ˗ Stigmatization and discrimination
˗ Limited access to care
˗ Negative attitude of health care workers
˗ Limited accessibility to health care services

DU ˗ Stigmatization and discrimination
˗ Personal isolation
˗ Criminalisation
˗ Lack of services for testing and treating HIV

Adolescents ˗ No entry points into the health care system
˗ Lack of health care structures for HIV testing
˗ Low level of knowledge on HIV
˗ Low risk perception

Men ˗ Fear and worry of knowing HIV status
˗ Accessibility of health services

Women ˗ Drugs and reagents stock out
˗ Long waiting lines at clinics
˗ Late antenatal visits

Couples ˗ Lack of provision for testing of couples
˗ Lack of social support

DU: Drug users; FSW: Female sex workers; MSM: Men who have sex with men.
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administration and interpretation of the self-test. In the “unsu-
pervised approach” to self-testing, HIV self-tests would be
distributed by health care workers in health care centers or would
be provided from a regular pharmacy (Johnson et al., 2014). Access
to self-tests could be facilitated by vending machines, as is the case
for condom distribution. The level of education of people using
HIVST would then be the main factor of choice for the supervised or
unsupervised HIVST. Hence, for those with high levels of education,
the probability of errors in reading the results of the test and
interpreting is low. On the contrary, among those with low
educational levels, the “supervised testing” would be the
recommended approach to limit the risk of errors. In the African
context, studies have demonstrated that the preferred choice of
HIVST between the oral fluid self-test and the finger-prick self-test,
was the first method, due to the ease of use and painlessness
(Indravudh et al., 2018; Sibanda et al., 2019). HIV pre-and post-
counseling are an essential aspect of HIV testing, for the
psychological support of people willing to test for HIV (van
Rooyen et al., 2015). Depending on the approach to self-testing, on
the level of education and on socio-economic factors, the
counseling modalities vary. The ATLAS project is an example of
an implementation project that could help to better describe the
type of HIV self-testing kit and counselling (e.g., phone, regular
clinical visit) that could be delivered to West and Central African
communities.

Fourth challenge: linkage to HIV prevention and care services/facilities

This challenge is particularly important to achieve the second
and third 90 targets. There is also the issue of post-test counseling
and linkage to care, which in the context of SSA and WCAR remains
an important issue. The goal of increasing the number of people
who get tested for HIV is to be able to get people under treatment
and to ultimately have PLHIV with undetectable viral load.
Ensuring linkage to care should then be a condition for self-
testing to be effective, in addition to post-test counseling for
behavioral change in the case of a negative HIV test (Bain et al.,
2016). Linkage to care is limited in WCAR, with a weak health
system and a lack of policies on HIVST. To increase the linkage to
care after using HIVST, some strategies are tested such as the use of
smartphone applications and mHealth interventions (Adeagbo
et al., 2019; Balán et al., 2020). Innovative approaches are needed to
refer HIV-infected patients in the context of low prevalence of HIV.

Fifth challenge: funding/sustainability/susbsidy

Cost is one of the major concerns for policies that would like to
implement HIVST. However, the largest gap between resource
availability and the 2020 resources needs target has been observed
in WCAR. At the same time, international funding support tended
to slow down in the recent years. Funding, cost, and quantification/
forecasting of HIVST are other critical aspects to take into
consideration. Information is scarce and insufficient to estimate
the needs of HIVST at the national level in a scaling up process. A
study in Malawi explored cost-effectiveness of HIVST compared to
facility-based HTC, and found that HIVST cost was significantly
lower than facility-based HTC for the client; however, it was more
costly than facility-based HTC when needing to identify HIV-
positive individuals and administer treatments, hence a heavier
burden for health care providers (Maheswaran et al., 2016). In
another study on costs of HIVST, respondents indicated that the
government should be responsible for the procurement of tests,
and should be paying at least some part of the cost of test kits;
respondents also drew a parallel between the distribution and
availability of self-tests and that of condoms (van Rooyen et al.,
2015). Since 2017, financial support provided by donors to bring
the unit cost of the OraQuick self-test kit down to US$2 in selected
sub-Saharan African, removed a critical cost barrier to HIVST
expansion (Indravudh et al., 2018; OraSure Technologies, 2013).
Funding for self-tests could in fact be subsidized by local
government, within the framework of controlling the HIV/AIDS
epidemic. Hopefully, the Global Fund (GF) and PEPFAR would
expand access and support for HIVST in SSA (Resource Mobiliza-
tion, 2020; PEPFAR, 2018). The recent pledges of 14 billion USD for
the replenishment of GF offer an expectation to reinforce programs
in global health for HIV testing through novel differentiated
services and facilities models adapted to low-prevalence HIV
settings such as WCAR countries (Resource Mobilization, 2020).
This donor funding, historically reduced in WCAR, will probably
help countries in this region to unlock the first 90 and reach
UNAIDS 95-95-95 to ending AIDS in 2030 (The Lancet HIV, 2017).
The sustainability of HIV testing depends not only on the
acceptability and feasibility of HIVST but also on the financial
support which can have a critical effect on HIVSTaccessibility. First,
a needs assessment is crucial to identify the target population. The
private sector implication will be essential, as well as a private and
public partnership. Also, a cost-effectiveness of various delivery
models is needed to identify the best population to prioritize in
order to achieve the first 90.

Sixth challenge: research gaps

In WCAR, research on HIV self-testing is limited (Table 2). Only
two research studies are planned in Nigeria. The first (NCT03874663)
is to study the acceptability and performance of HIVST in a youth
population aged 14–24 years, and the second one (NCT 04070287),
with the enrolment of youth aged 14–24, is a prospective one-year
assessment of five youth participatory interventions. Further
research is needed to ensure the feasibility of HIVST, and the
adaptation of the best approach for a successful scale up in an
integrated and comprehensive package of HIV diagnosis in the
context of WCAR. The project ATLAS, which is not a research project,



Table 2
Summary on main results on HIV self-testing in West and Central Africa.

Reference Number Country Population HIV ST kits Main results

Tonen-Wolyec et al. (2019a) DRC – Bunia N = 1,012 University
Students

Blood based HIV ST ˗ 81.4% acceptability of HIVST
˗ Better acceptability among students >24-year-old
˗ Acceptability associated with prior knowledge of HIV
self-testing

˗ Posttest counseling supported by 86.9% of older students
(>24 years old) and by 80.7% of younger students (<24
years old)

Tonen-Wolyec et al. (2019b) DRC - Kisangani N = 628
Adolescents (15 to
19 years old)

Blood based HIV ST
(Exacto Test HIV kit)

˗ 95.1% acceptability of HIV testing
˗ 96.1% correctly used the self-test

Lyons et al. (2019) Senegal N = 1,149
Through
convenience
sample

Oral test
(OraQuick HIV self-test kit)

˗ 94.3% reported using HIVST
˗ 74.5% reported being comfortable using HIVST
˗ 86.1% found the instructions easy to follow

Grésenguet et al. (2017) Central African
Republic – Bangui

N = 300 adult
volunteers

Blood based test
(Exacto Test HIV kit)

˗ 96.9% of HIV self-test were correctly interpreted
˗ 91.6% correctly performed the HIV self-test and 23% asked
for oral assistance

Izizag et al. (2018) DRC - Kikwit
university

N = 290
University Students
Media

Not mentioned ˗ Acceptability of HIVST: 81.4%
˗ Willingness to confirm a HIV positive self-test result at a
local health care facility: 66.1%

Tun et al. (2018) Nigeria N = 257 MSM
Median age 25
years old

Oral test
(OraQuick HIV antibody test)

˗ 97.7% reported having used the HIV self-test kits
˗ Post-test counseling was sought for all 14 who tested
positive

Tonen-Wolyec et al. (2018) DRC – Kisangani
and Bunia

N = 322
General population
and health care
workers
Mean age = 30
years old

Blood based test
(Exacto Test HIV kit)

˗ 79.6% of participants correctly understood the instruc-
tions for use of the test

˗ 90.2% of tests were correctly interpreted
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launched in 2018 falls within this approach, by targeting populations
that have never been tested before and key populations. The project
provided these populations with a total of 500,000 HIV oral self-tests
in three francophone countries of West Africa, Mali, Senegal and Côte
d’Ivoire. The study will document the impact of HIVST as a
complementary screening strategy, will assess the necessary
requirements for the scale-up of HIVST strategy by local govern-
ments and will identify the distribution models that are most cost-
effective (UNITAID, 2019). Finally, the lack of studies and inter-
ventions on HIVST in WCAR represent a challenge to the effective
implementation of HIVST in WCAR. Very few studies and inter-
ventions have explored the different aspects of the implementation
of HIVST in the context of the WCAR. Additional research groups
should focus on identifying the challenges and opportunities for the
successful implementation of HIVST in the cultural, political and
social context of the WCAR. We are urgentlycalling for moreresearch
in this region to inform stakeholders of HIV self-testing oppor-
tunities. This could be an additional strategy to increase the first 90 in
this region.

Conclusion

HIVST represents an opportunity and a key to unlock the first 90
in WCAR and catch up to the rest of the continent and the world.
With the urgent need to implement such an opportunity in WCAR,
a framework that would take into account priority populations
such as key populations and also adolescents and men is needed.
This strategy should rely on community health workers and should
be integrated into national strategic policies. Additional research is
needed to address some challenges that would remain, such as
linkage to care and cost-effectiveness of this strategy.
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