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Abstract

Human immunodeficiency virus self-testing (HIVST) has gained popularity as a last-mile option for
achieving UNAIDS 95-95-95 targets by 2030. HIV testing has been a serious concern since the start
of COVID-19 pandemic, and enhanced measures were needed to improve access to promote testing.
This study aimed to review the evidence related to HIVST program during COVID-19.

In this narrative review, a literature search was performed in English databases, including Cochrane
Library, PubMed, Scopus, and Science Direct as well as in Persian databases, such as Magiran and
Scientific Information Database. In addition, World Health Organization, Joint United Nations Pro-
gramme on HIV and AIDS, and reports of Centre for Disease Control and Prevention were explored.
The search was conducted up to January 8, 2022.

Kenya was the first country to publish a national HIVST policy in 2008. U.S. Food and Drug Admini-
stration licensed the first-ever fast HIV home test in July 2012. HIVST products can be delivered
via various channels, including those financed by government or donor funds as well as private and
public-private sectors collaborations. Service delivery models include facility-based directed, facility
secondary distribution, community-based platforms, open-access platforms, virtual platforms, work-
places model, and integrated model.

Given this new situation and COVID-19’s effects on people, societies, and health services, govern-
ments must resolve political and regulatory obstacles to HIV testing and universal coverage. HIVST
can help by using peer-, partner-, and community-based delivery methods as well as engagement of
non-governmental and civil society organizations.
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Introduction
year, as 680,000 people have died from AIDS-related dis-

Despite significant advances in the worldwide human
immunodeficiency virus (HIV) response, the numbers of
new HIV infections and AIDS (acquired immunodeficiency
syndrome)-related deaths are still too high. Global com-
mitments to reduce AIDS-related mortality and new HIV
infections to under 500,000 by the end of 2020 failed last
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eases and 1.5 million have become infected with HIV [1].
Despite a worldwide decrease in the number of new HIV
infections, the rate of HIV-infected individuals is growing
in various countries [2]. Moreover, the incidence of deaths
from this illness has decreased by a substantial amount in
high-income nations due to appropriate infection control,
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but in developing countries, a significant number of patients
have yet to be recognized or admitted into care system [3].

COVID-19 has been declared a pandemic by the World
Health Organization (WHO) in 2020 [4]. Itis the world’s most
significant public health crisis of the century, with extensive
health and socio-economic effects. The epidemic appears to
be worsening existing inequities and exposing weaknesses in
social, political, and financial institutions, hence, intensifying
the pandemic consequences [5]. Guidelines to stay at home
as well as closing of numerous clinics and community-based
institutions have dramatically decreased the accessibility to
HIV testing and other preventive measures, including con-
doms distribution or pre-exposure prophylaxis (PrEP) [6, 7].
While the availability of prevention strategies, treatment,
and care facilities are the top public health priorities, reach-
ing and maintaining low HIV incidence rate worldwide by
2030 will be impossible without the above measures [8]. In
recent years, HIV self-testing (HIVST) has gained popular-
ity as a last-mile option for achieving UNAIDS’ 95-95-95
targets by 2030 [9]. HIV testing has been a serious concern
since the start of coronavirus disease in 2019 (COVID-19),
and enhanced measures were needed to improve the access
to testing and its promoting [7]. During the first COVID-19
lockdowns in 2020, the Global Fund to Fight AIDS, Tuber-
culosis, and Malaria (GFATM) stated that HIV testing fell
by 41%, and referrals for diagnosis and treatment decreased
by 37%, based on data gathered from 502 health centers in
32 African and Asian countries [10]. The 2021 Political Dec-
laration on AIDS with its 2025 targets and commitments, call
for the use of different models and frameworks for diagnosis
and treatment, including virtual and community-based ser-
vices, to address problems, such as the COVID-19 pandemic,
by providing treatment and related support programs to the
most vulnerable populations [11]. To overcome inequalities
among people, innovative techniques are required, but, as epi-
demic control approaches, effective treatments costs increase.
It is critical to find new and low-cost approaches to sustain
and enhance testing coverage to limit testing gaps without
diverting funds from other HIV healthcare facilities [12].
In the middle of the COVID-19 pandemic, the Centers for
Disease Control and Prevention (CDC) has advised persons
at risk of acquiring HIV to use HIVST [13]. Integrating HIV
and SARS-CoV-2 testing programs could be beneficial [14],
and WHO and other international organizations are now
advocating for an increased focus on HIVST [15]. Despite
significant progress on HIVST, it remains a neglected issue
in HIV and AIDS services in some countries.

This study aimed to explain the definition, history, in-
terpretation of HIVST results, effectiveness, limitations, and
models of HIVST programs to present new perspectives
based on the most recent worldwide research.

Material and methods

This review article was written using scale for assessing
narrative review articles (SANRA) to examine HIVST ser-
vices during COVID-19. SANRA includes six of the follow-
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ing components: (1) explanation of the significance of article
to the reader; (2) objective of the narrative review; (3) com-
plete description of the literature search; (4) referencing;
(5) incorporation of the relevant evidence; and (6) proper
data presentation.

Methods and strategies for identifying
guidelines and studies in the review

Databases examined for related articles included Co-
chrane Library, PubMed, Scopus, and Science Direct in En-
glish as well as Magiran and Scientific Information Database
(SID) in Persian. In addition, the WHO, Joint United Na-
tions Programme on HIV and AIDS (UNAIDS), Centres for
Disease Control and Prevention (CDC), and United Nations
Population Fund (UNFPA) guidelines and instructions for
HIVST services during the COVID-19 pandemic were exa-
mined. To identify additional recommendations, reference
lists of relevant publications were also verified. The follow-
ing key words were applied in the search:

“HIV Self-Test, “Test Service’, “HIV Testing”, “AIDS
Testing”, “HIV Infection Diagnosis”, “AIDS Serodiagnosis”,
“HIV Serodiagnoses”, “AIDS Serology”, AND “COVID-19
Pandemic” or “Coronavirus Pandemic” To improve the
search accuracy, Boolean terms (AND/OR) were utilized to
segregate key words and medical subject headings (MeSH).
To collect all of the relevant literature on HIVST services,
the design of the study was not restricted. The search was
conducted until January 8, 2022.

Study and guideline eligibility
and exclusion criteria

The current study showed evidence of HIVST services
during the COVID-19 pandemic, and HIVST service guide-
lines in non-pandemic situations. Excluded were studies and
guidelines if: the language of a study and articles were not
English or Persian, full text of the article was not available,
or the article was released as a letter to the editor or seminar
presentation.

Study management and data
extraction

To confirm inclusion criteria, two writers (ML and EM)
examined all retrieved publications’ titles and abstracts (ar-
ticles and guidelines). Data choice and their extraction were
done separately. A third author was engaged in addressing
discrepancies. At this point, the authors did not have any
disagreements.

Results

Articles and guidelines were categorized into sections
of definition, history, HIVST for various populations, in-
terpretation of HIVST results, benefits, and limitations as
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well as types of care models, benefits of HIVST, and models
of delivery of HIVST services.

Definition of HIVST

HIVST is a method, in which individuals obtain a sam-
ple (oral fluid or blood), execute an HIV test, and interpret
the results on their own, usually in a confidential setting [16].

History of HIVST

Suggestions for HIV home testing attracted contro-
versy in the mid-1980s, and the argument was renewed
in 2012 when a rapid oral swab kit has been approved for
over-the-counter (OTC) sale in the United States [17].
However, Kenya was the first country to publish a national
HIVST policy in 2008 [18]. FDA licensed the first-ever
fast HIV home test in July 2012. In October 2012, Ora-
Quick In-Home HIV test obtained permission to access to
the general public in the United States (US), enabling peo-
ple to check for HIV infection in their own homes’ privacy
and receive results in just 20 minutes [19]. The first world-
wide consultation on HIVST was held by WHO and part-
ner organizations. WHO defined the process for issuing
recommendations and pre-qualifying products as well as
the research and experience required in 2013 [20]. WHO
advised governments to start investigating HIVST, and con-
ducted practical research recommendations in 2015, but
no standardizing guidelines were provided [20]. In 2016,
WHO published its first HIVST normative guidance [21].
The first HIVST product, initially licensed by FDA in 2012,
was pre-qualified by WHO in July 2017 [22]. A second
HIVST was pre-qualified by WHO, and the first blood-
based HIVST rapid diagnostic tests (RDTs) was approved
in December 2018. WHO released its HIV self-testing stra-
tegic framework in October 2018 [23]. Both the third and
fourth HIVST Kkits are based on blood HIVST RDTs, and
were pre-qualified by WHO in 2019 [24].

Various nations across the globe have differing levels
of acceptability for HIVST policies. According to the latest
reports, as of June 2018, 59 countries have established HIVST
policies. Some 53 additional countries declared working
on HIVST protocols, with many finalized in 2018. Despite
the policy’s fast adoption, HIVST was only available in 28
countries from July 2017. Most countries undertaking HIVST
(n = 18) are upper-middle or high-income countries [25].
HIVST kits are now legal in France, the United States
of America, and the United Kingdom [26]. However, in Iran,
the function of HIVST throughout the epidemic has not
been adequately documented. Because of the COVID-19
outbreak in Iran, the massive community intervention for
aided, pharmacy-based HIVST targeting women at high-
risk sexual activity in many cities, was stopped. HIVST,
which allows individuals to select when and where take
an HIV test, offers the benefit of decongesting health facili-
ties, while boosting HIV testing access to groups at greater

risk of infection. Burundi, Eswatini, Guatemala, and Myan-
mar are among the countries that have reported growing
HIVST during the COVID-19 pandemic, according to
UNAIDS statistics [27].

HIVST for various populations

As a result of technological advancements, transgender
women (TGW), men who have sex with men (MSM), and
female sex workers (FSW) are progressively relocating to
virtual platforms, being inaccessible to existing HIV inter-
ventions. Vulnerable populations are hesitant to use inter-
vention programs because they fear shame and judgment,
yet participate in high-risk behaviors. WHO has sought evi-
dence on HIVST in the following areas: (A) virtual techno-
logies; (B) community health workers and peer counselors
for integrating links; and (C) social network utilization for
key groups [28]. The literature reported to improve HIVST
uptake, being highly acceptable among various groups of us-
ers in diverse settings [29, 30], particularly key and prior-
ity populations [31], men [32], young people [32], general
population [32], pregnant women [33] and their male part-
ners [34], and cohabiting couples [30].

Interpretation of HIVST results

It is not sufficient to start PrEP with a negative (non-
reactive) self-test result unless followed by a negative test re-
sult at a facility. Self-testing, especially with kits that use oral
fluid samples, may not consistently identify an HIV infec-
tion after starting taking PrEP [35]. The WHO advises that
HIVST should be offered as an alternative method of testing
that complements and increases demand for current HIV
testing services. An HIV-positive diagnosis is not the same
as a reactive (positive) self-test result. Starting with the first
test in an approved national testing algorithm, all reactive
outcomes of self-tests must be followed by additional test-
ing supported by a trained provider. Non-reactive results
should be regarded as negative. People who could have been
exposed to HIV in previous 6-12 weeks may be in a ‘window
period, during which the test can be non-reactive. In 14 days,
they should repeat the self-test or seek re-testing at a facility.
According to WHO, those who are at high continuous risk
should be re-tested at least once a year. As a result, it is criti-
cal to carefully develop messaging that promotes re-testing
among those who would benefit (for example, members of
key communities), and connect it to HIV prevention strate-
gies, such as condom use, harm reduction, voluntary medical
male circumcision, and pre-exposure prophylaxis [26, 36, 37].
Generally, a health professional must validate any positive
HIV result using national testing methods [20].

Effectiveness and limitations

WHO suggests HIVST as a safe, reliable, and effective
method for providing test to people who could not test other-
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Table 1. Advantages and disadvantages of HIV self-testing (HIVST) in the literature

Significant advantages

Disadvantages

Simple, convenient, and confidential procedure [44]. HIVST has the potential
to enhance program outcomes, such as identification of newly diagnosed
HIV patients and their linkage to care and treatment [46]. The method is
widely accepted, particularly among the most vulnerable persons [45].

Costs may prevent people who need testing
the most [44, 47].

Self-test kits may be ordered online for a better level of privacy
and convenience than clinic-based testing, and they are appropriate
and practicable [46].

False-negative findings, particularly during
the window period [17].

Most individuals can perform home tests correctly, get reliable findings,
and interpret them, resulting in good correlations with laboratory
and healthcare professional testing [19].

HIVST may provide false confidence and may
encourage sex between discordant couples
at periods of peak infectivity [47].

People usually recognized the need of validating positive test findings [19].
Self-testing is related to higher testing uptake and frequency, especially
among people at risk who may not otherwise be tested, implying that
self-testing will likely to uncover more HIV-positive persons than routine
testing services alone [43].

Counseling, referral to treatment,
and identification of additional sexually
transmitted diseases may go unnoticed [17, 47].

HIV home testing offers the potential to reach more individuals and to use
technology-based solutions to connect them to care [48].

Concerns about pre- and post-test counseling,
and accuracy of findings [44].

Self-testing empowers people and leads to the normalization of HIV testing [45].
Self-testing may appeal to persons who are concerned about HIV-related

or behavior-related stigma and prejudice in healthcare settings as well as
those who might benefit from more regular testing, or who reside in areas
where health services are unavailable [49].

Persons who test positive without receiving
counseling would feel depressed, unable

to deal with their results, and will be less
persuaded to seek help [50].

Additional public health advantages include a decrease in the time
of undetected infection, which is known to be a period of relatively high
transmissibility [49].

Misinterpretation of test findings, failure to
follow directions, and inaccurate self-testing
are all examples of reported mistakes [20].

Mutual partner testing can raise risk awareness and prevent condomless

Self-testing can result in spouse coercion [45].

intercourses between disagreeing couples [47].

wise [36]. It is a new tool that empowers users and guarantees
test confidentiality [38]. An error may occur in any test
and can result in inaccurate test results; this can happen to
both experienced and untrained users. Operator error vary
from 0.37 to 5.4% in investigations of non-experienced self-
testers [39]. Misinterpretation of test findings, failure to fol-
low directions, and inaccurate self-testing are all examples of
reported mistakes. HIV self-testing is a screening test for the
presence of HIV-1/2 antibodies or HIV-1 p24 antigen, rather
than a final diagnosis. A health professional must validate
any positive HIV result using national testing methods [20].
HIVST can be less difficult in high-income countries since
existing organizations assure sufficient regulations, health-
care access, and protection against exploitation [40].
Introduction and extend of HIVST, particularly outside
clinics, through pharmacies, community distribution, and
online or home delivery options, are to minimize provider-
client interaction and reduce facility overcrowding by tri-
aging out those who self-test negative [41]. Also, HIVST
is an option for individuals who are taking post-exposure
prophylaxis (PEP) or PrEP as part of their preventative stra-
tegy [41]. HIVST enables governments to increase people’s
access to HIV testing services, reach individuals at high-
risk who may not otherwise be tested, and meet the first 90
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of UNAIDS’ 90-90-90 objectives, which states that 90% of
all HIV-positive persons should know their status [36]. It is
a cost-effective option, and complaints of societal damage
resulting from HIV testing are uncommon [32, 42]. Table 1
presents the advantages and disadvantages of HIVST.

A systematic review from 2018 evaluated the reliability
of HIVST based on 20 reports from 16 studies published be-
tween 1995 and 2016. In this study, 16 (80%) of the reports
had a specificity higher than 98%, while 18 (90%) of them
had a sensitivity greater than 80% [43]. In 2018, another
global review on HIVST found that the OraQuick HIV self-
test kit had a median sensitivity and specificity of 93.6% and
99.9%, respectively, and other test kits presented typically
high sensitivity and specificity [44]. According to a 2021
cross-sectional study in South Africa, the average sensitiv-
ity and specificity of HIVST were 98.2% (range, 96.8-99.3%)
and 99.8% (range, 99.4-100.0%), respectively [45].

Models of delivery of HIVST services

According to the WHO, offering HIVST service deliv-
ery and support choices are desired. Communities must
be included in the development and adaptation of HIVST
models. HIVST does not offer a conclusive diagnosis of HIV
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infection. Individuals who obtain a reactive test result must
be tested again by a qualified person who follows national
testing procedures. HIVST Kkits can be provided through
a variety of channels, including those supported by gov-
ernment or donor funds as well as public-private partner-
ships. RCTs indicated that a variety of service delivery and
distribution approaches are successful in improving HIV
testing uptake, and reaching undiagnosed or at-risk persons
with HIV. Other models may be beneficial, and depending
on local circumstances and community preferences [51].
While HIVST with home-testing kits is achievable, for many
people, reduced or lost employment and the resulting loss
of income as well as concerns about safe delivery of testing
kits, can make home-testing impossible [52, 53]. If the glo-
bal 95-95-95 targets are to be attained, the outreach to these
critical groups must be increased as well as innovative testing
methods [54]. Despite the significant expansion of HIV test-
ing programs, many people, particularly men, adolescents,
young women, and members of vulnerable populations, re-
main untested. WHO and UNAIDS provide explicit instruc-
tions on the important needs for all types of testing, including
the necessity that all testing must be voluntary. HIV testing
should never be compelled or pressured [55]. HIVST prod-
ucts can be delivered thru various channels, including those
financed by government or donor funds, private sector, and
public-private collaborations. Many settings combine virtu-
al assistance and community-based PrEP distribution with
HIVST to continue PrEP programs [56]. HIVST service de-
livery models are shown in Table 2.

Discussion

The current study provided general evidence of the im-
portance of HIVST during COVID-19. HIV infection contin-
ue to spread in countries and communities, where the bene-
fits of science and human rights are still not reaching those left
behind [1]. PEPFAR (2020) emphasizes that the COVID-19
epidemic is dynamic and unpredictable, and continual case-
by-case and context-specific evaluations will be required to
determine whether actions should be continued, changed,
or even suspended. Patient-centered, effective, and resource-
efficient HIV care delivery was sparked by COVID-19, and
such creative techniques should be included in common pro-
gramming. PEPFAR reported a known fact that COVID-19
causes a delay in HIV testing, treatment, and preventive
care; thus, HIV services will need to be not only restored but
also accelerated to compensate for the time lost, and to get
back on track to control the epidemic [60]. Standard HIVST
methods are important and help many individuals, but cur-
rent procedures ignore a significant percentage of persons
with HIV and those at high-risk. The continued increase in
HIV testing among males and other high-risk populations
supported by HIVST might identify a more significant num-
ber of infections at an earlier stage, resulting in faster diag-
nosis, treatment initiation, and a reduction of HIV-related
deaths [67]. Reaching out to people who may not know their
HIV status is a global issue. Although HIVST will not over-

come the screening gap on its own, it has the potential to
reach high-risk groups who would not otherwise get tested.
According to the findings on this special issue, HIVST is ap-
propriate and even preferred by many patients. Even though
several stakeholders remain concerned about the possible
potential dangers of HIVST [68], many of vulnerabilities
mentioned on this topic are common to all HIV testing
procedures, and the risks can be reduced if HIVST is of-
fered as follows: with adequate guidance, using high quality
products, in a supervised condition, within a human rights
context, and with community engagement [69]. According
to qualitative studies, most users believe HIVST to be em-
powering, although some respondents felt “forced” to self-
test by their spouses, and stated that sero-discordant HIVST
reports were complex [70]. Furthermore, despite its restric-
tions and due to the window period, HIVST appears to be
a good screening technique before sexual contact for MSM
with high-risk sexual practices [71]. In Zimbabwe, a cost-
effectiveness analysis revealed that if HIV testing costs USD 3
per test, health services might save USD 53 million over
20 years, resulting in a major long-term health effects [16].
According to the results of a study [44], because of the
privacy provided, simplicity, ease of HIVST, and non-invasive
form of oral testing, HIVST acceptance was high (range,
81-100%). In most trials, oral HIVST was deemed “not at
all difficult” or “simple” to perform. Trust in HIVST results
was high in majority of trials (91%), and most participants
thought their interpretations after HIVST were proper (87%).
Still, individuals were less likely to believe that their interpre-
tation of a blood-based test was accurate. Some individuals
would buy their own HIVST kit over-the-counter (OTC) if
available, and they would recommend this self-testing tech-
nique to a friend [44]. According to the findings of a research
conducted in South Africa, if HIVST is to be established, ac-
tions should be made to guarantee that poor, marginalized,
and hard-to-reach groups have the access to the services by
making HIVST products inexpensive to buy for majority
of the population. These studies showed that policy-making
in South Africa must be strategically integrated with market
forces, industry, advocacy, and public demand for HIVST in
order to be adopted and implemented successfully [72, 73].
It may not be easy to ensure that retailers and service provid-
ers in resource-constrained countries have the appropriate
policy and legal frameworks to encourage efficient HIVST,
while serving and safeguarding patients from poor products.
One other recent review investigating HIV policies in sev-
en countries in Sub-Saharan Africa reported multiple areas
of ambiguity and variations of HIVSTs that may be imple-
mented differently in the commercial and governmental
sectors. The right to healthcare, privacy rights, obligation,
quality assurance, licenses of prescription drugs or medical
equipment, stigmatization of HIV transmitting, age of con-
sent, questions who can accomplish an HIV test and discuss
the results as well as where an HIV test can be re-distributed
or conducted, are all important issues in laws and regulations
that have to be produced, adjusted, and reinforced. Although
the process of producing, adjusting, and reinforcing rules and
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Priority populations
Female sex workers, men who have sex
with men (MSM), people who inject drugs
(PWID) [61, 62].

Advantages
This model can increase the number
of people tested and more specifically,
it targets provider-initiated testing to
increase HIV positive diagnoses,

ART initiation, and preventative service
adoption. Also, increases the number
of people who get tested and how often
they get tested in critical populations [62].

Application
People from a prioritized group can test
themselves in a cubicle or tent
at a distribution station or HIVST facility
(with supervision), or take the test kit
home for testing. HIVST kits can also be
ordered online [61, 62].
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ART — antiretroviral therapy, EID — early infant HIV diagnosis, MSM — men who have sex with men, TB — tuberculosis, STls — sexually transmitted infections

Mona Larki, Elham Manouchehri

regulations may be difficult, it is critical for guiding HIVST
scale-up [16].

In the present review, we investigated the articles pub-
lished in English and Persian languages only; therefore, we
could miss important literature published in other languages.
In addition, the current study did not perform a quality eva-
luation of the investigated studies. We suggest that quantita-
tive research should be performed to examine the topic better
in order to recognize additional benefits of HIVST. Qualita-
tive research might also enable to understand the obstacles
and resources required to implement this method in the HIV
context.

Conclusions

Given this new context and the impact of COVID-19
on individuals, communities, and health systems, govern-
ments must overcome political and regulatory barriers to
HIV test implementation and universal access. HIVST could
be able to help in this by using peer-, partner-, and com-
munity-based delivery methods as well as the engagement
of non-governmental and civil society organizations. Due to
the COVID-19 pandemic, health systems around the world
have been burdened and restricted; limited access to HIV
testing services and fear of contracting COVID-19 resulted
in a drop in facility-based testing among people, when lock-
down measures were undertaken during the COVID-19 epi-
demic. There is a variety of HIVST implementation strategies
that may be tailored in demographics and geographic region
contexts. Several nations have failed to completely implement
HIVST policies, even though many countries have created
and are implementing HIVST policies. Generally, HIVST
offers the potential to sustain HIV testing in this setting as
well as opportunities to minimize the strain on health sys-
tems beyond HIV. A combination of testing methodologies
may be required at the national level, but where and which
method should be used should be determined by the local
situation analysis.
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