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ABSTRACT
Introduction  HIV self-testing (HIVST) presents a 
convenient, private approach that removes barriers to 
providing HIV testing services. The Self-Testing Africa 
(STAR) Initiative aims to scale up HIVST among priority 
and undertested populations. HIVST has the potential to 
help maintain testing services during the social distancing 
restrictions implemented to prevent the spread of 
COVID-19. This project evaluates linkage to confirmatory 
testing and treatment for HIV-positive clients for the STAR 
South Africa site.
Methods and analysis  This secondary data analysis 
protocol aims to evaluate different HIVST distribution 
models from a prospective study implemented during 
November 2017 and December 2020 by Ezintsha, a 
subdivision of Wits Reproductive Health and HIV Institute. 
Routinely collected distribution and self-reported HIVST 
outcomes data will be deidentified and analysed. The main 
outcomes of interest are linkage to care and treatment 
among HIVST users who report a reactive HIVST result. 
Additionally, we plan to determine sociodemographic 
factors associated with linkage to care and treatment 
among HIVST users. Descriptive statistics will be used 
to describe the variables of interest, and modified 
Poisson regression with robust variance estimation will 
be performed to identify factors associated with linkage 
to care and treatment among HIVST users who report a 
reactive HIVST result. Risk ratios and 95% CIs for the risk 
ratios will be reported.
Ethics and dissemination  The study protocol has been 
approved by the University of Witwatersrand Human 
Research Ethics Committee. The dissemination plan for 
the study findings will include presentations to local and 
international health authorities, international conferences 
and publications in open access journals.

INTRODUCTION
An estimated 7.02 million South Africans 
are living with HIV, making the national 

population level HIV prevalence at 12.7% 
and 19.1% among those aged 15–49 years.1 
As part of the National Strategic Plan (NSP) 
on HIV, sexually transmitted infections and 
tuberculosis, 2017–2022, South Africa, has 
put in place various efforts to promote HIV 
testing services (HTS) in order to stop new 
HIV infections and to prevent AIDS-related 
deaths.1 South Africa’s 2017–2022 NSP sets a 
target to reduce the number of new HIV infec-
tions to under 100 000 by 2022.1 . Routine 
HTS in South Africa largely takes a provider-
based approach.2 This approach requires that 
individuals present at an HIV testing location 
either at the health facility, in the commu-
nity or in the home. While there have been 
gains in increasing access to HTS, an HIV 
testing gap remains largely among men and 
young people due to existing individual and 
socioeconomic barriers to accessing routine 
HTS among these populations. Closing this 
testing gap through increased access to HIV 
testing approaches that can provide HTS to 

Strengths and limitations of this study

►► We investigate linkage to confirmatory testing and 
treatment for self-testers who report a positive self-
test result.

►► We will conduct secondary analysis of data from a 
prospective study that included different HIV self-
testing distribution models.

►► There is limited generalisability given that participa-
tion in self-reporting HIV self-test results is voluntary.

►► To address this limitation, we followed up with as 
many participants as possible via the different self-
reporting platforms.
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these undertested populations will be critical to achieve 
the Joint United Nations Programme on HIV/AIDS 
‘95–95–95’ goals.3 However, there are new barriers to 
facility-based HTS in South Africa and elsewhere due to 
the implementation of quarantine, social distancing and 
other restrictions to prevent the spread of COVID-19.4 5 
HIV self-testing (HIVST) is a relatively new approach that 
provides an opportunity to reach, test, and diagnose or 
prevent infection among populations who were previ-
ously considered unreachable even during the COVID-19 
pandemic due to the ability of people to self-test at home 
or in the facility while practising social distancing.6–8

The World Health Organization (WHO) recommends 
HIVST as an additional approach to providing HTS that 
could help with closing this testing gap by increasing 
access and acceptability for HIV testing.2 HIVST pres-
ents a private and convenient and confidential approach 
to providing HTS that removes some of the barriers to 
routine HTS by allowing people to collect their sample 
and to receive their results in the privacy of their home 
without interacting with a healthcare professional.6 
HIVST also has the potential to reduce costs and to save 
time for the health delivery system and the end user by 
triaging out the negative patients.6 HIVST kits are already 
available for purchase over the counter in several coun-
tries, including the USA, the UK, France, South Africa 
and Kenya, and have recently been introduced in the 
public sector in Malawi, Zambia and Zimbabwe.9 Since 
December 2016, the WHO has provided guidelines to 
facilitate HIVST inclusion in national policies.6 National 
HIV programmes worldwide have been requested to adapt 
policy and programme documents, including algorithms 
and training materials, to fully accommodate HIVST.6 
Consequently, the number of countries with supportive 
HIVST policies has grown rapidly to 77, with at least 38 
countries currently implementing HIVST.10 To support 
the use of HIVST in South Africa, guidelines for HIVST 
implementation were issued by the National Department 
of Health (NDOH) in February 2018.

Self-Testing Africa (STAR) Initiative in South Africa
Despite the efforts to include HIVST in national policies, 
the market for HIVST was virtually non-existent in South 
Africa and other low-income and middle-income coun-
tries (LMICs) prior to the implementation of the HIV 
STAR Initiative.11 Key challenges to the development of a 
healthy HIVST market notably included limited evidence 
on the public health impact and cost-effectiveness of 
HIVST, uncertain levels of consumer demand and 
concerns about potential social harms among others.11 In 
response, Unitaid funded the STAR Initiative to establish 
evidence for HIVST safety, acceptability, feasibility and 
scalability. The STAR Initiative seeks to accelerate access 
to HIVST in LMICs by creating an enabling environ-
ment with regard to HIVST policies, generating diverse 
demand through multiple distribution channels adapted 
to the needs of priority populations and creating advocacy 
for additional financing, as well as accelerating market 

entry for suppliers at affordable and sustainable prices.11 
The STAR Initiative has three phases, and the collabora-
tors include the WHO, Population Services International 
and a consortium of partners, including London School 
of Hygiene and Tropical Medicine, Liverpool School of 
Tropical Medicine, University College London, Society 
for Family Health and the Wits Reproductive Health and 
HIV Institute (Wits RHI) in South Africa.11 Phase I of the 
STAR Initiative was implemented in Malawi, Zambia and 
Zimbabwe (2015–2017) and demonstrated that HIVST 
can be used accurately, is widely accepted when offered 
through community, health facility-based and partner-
delivered distribution models,12 13 and importantly 
increases uptake of HIV testing among men, including 
among male partners of pregnant or postpartum women, 
adolescents, and vulnerable and key populations that do 
not otherwise use conventional testing services.14 Building 
on these promising findings, STAR phase II was expanded 
to three new Southern African countries—South Africa, 
Swaziland and Lesotho—to introduce and inform HIVST 
scale-up15 16 by establishing sustainable systems for HIVST 
delivery, linkage to confirmatory HIV testing, prevention 
and treatment services.16 The new countries included in 
phase II represent three of the worst HIV epidemics in 
the world. STAR phase III, which was launched in 2020, 
included Cameroon, India, Indonesia, Mozambique, 
Nigeria, Tanzania, and Uganda to provide technical 
support for HIVST introduction and help pave the way 
for larger investments by the Global Fund for HIVST 
scale-up.

Wits RHI was one of the implementing partner of 
the STAR Initiative in South Africa and implemented 
the project in Gauteng, North West, Mpumalanga and 
Limpopo provinces of South Africa. Approximately 1.2 
million HIVST kits were distributed, primarily targeting 
testing men, young people and key populations. Under 
the Wits RHI implemented programme, HIVST was 
offered if recipients did not know their current HIV 
status or received an HIV-negative result in the last HIV 
test taken >3 months ago. HIVST was not offered if the 
recipient was below the age of 12 or known HIV posi-
tive or if there was an identified risk of social harm, such 
as suicidal thoughts, gender-based violence or coerced 
testing.

This secondary data analysis protocol aims to evaluate 
different HIVST distribution models from a prospective 
HIVST study implemented in South Africa. The main 
outcomes of interest are linkage to care and treatment 
among HIVST users who reported a reactive HIVST 
result by examining the proportion of HIVST recipients 
who reported a reactive HIVST result and sought HIV 
confirmatory testing and entry into care among clients 
who received HIVST kits via the different distribution 
approaches implemented under the STAR Initiative in 
South Africa.
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METHODS AND ANALYSIS
Study design
The study is a secondary analysis of routinely collected 
programme data from a prospective study aims at evalu-
ating different HIVST distribution models implemented 
during November 2017 and December 2020 by Ezintsha, 
a subdivision of Wits RHI (see Data collection section). 
The different models implemented by Wits RHI are 
based on the NDOH HIV Self Screening Guidelines and 
are presented in table  1. Briefly, the models included 
community-based, public sector facility, key population 
and private sector targeted distribution. Each model had 
different channels and implementation strategies.

Data collection
During HIVST distribution, recipients’ age, gender, HIV 
testing frequency, as well as partner demographics were 
collected. Recipients were issued a barcode sticker that 
accompanies the HIVST kits. Duplicate barcodes were 
attached to the partner’s HIVST kit(s) when provided. 
This barcode number was entered onto the partici-
pant’s distribution data collection form and was used as 
the unique identifier for recipients and their associated 
HIVST kits issued. At distribution, HIVST recipients were 
also informed of the available options for support with 
testing, linkage to care as well as self-reported follow-up. 
Consent was sought from recipients for follow-up through 
one of the four self-reporting platforms offered on the 
project: telephonic, interactive voice response (IVR), 
Progressive WebApp (PWA) or WhatsApp messaging 
(business version). The different self-reporting platforms 
were offered to provide participants the ability to choose 
the option that may work best for them and inform which 
options will be included in the national HIVST policy to 
support the scale-up of HIVST and to help collect HIVST 
use and results data nationally. A standardised follow-up 
questionnaire was administered to consenting HIV self-
testers and collected responses on the following: did you 
use the test? what was the HIV self-test result? did you 
request confirmatory testing? did you get confirmatory 
testing? were you linked to care? were you initiated on 
antiretorvial therapy (ART)? This set of questions was 
standard across the four follow-up platforms.

For HIVST recipients preferring follow-up by tele-
phone, up to three telephone calls were conducted by a 
trained linkage officer at 2, 4 and 6 weeks post-distribution 
to obtain responses on the aforementioned described set 
of questions. IVR is an automated telephone system that 
interacts through short messages and calls with HIVST 
recipients to confidentially self-report their results. The 
first automated reminder SMS message to use and self-
report HIVST results was sent within 24 hours following 
distribution. A second short message was sent on day 3 
(SMS 2). If reporting had not been done at these two inter-
actions, the IVR system automatically called the partici-
pant on day 7 to self-report results. Recipients also had 
the option to make an inbound call to the platform for 
support and self-reporting at any time postdistribution.

PWA is a mobile phone-based tool to support partici-
pants through self-testing and eventual confirmatory 
testing. It is accessible as a mobile site but is also down-
loadable to a phone, where the full site contents can be 
cached for offline browsing. Users that selected the web 
app received an SMS 24 hours following distribution, 
which provided them with a free URL link to access the 
PWA for registration on the application. Once subscribed, 
participants were able to access the website link and to 
self-report their results.

The Chatbot on a WhatsApp for business platform 
allowed users to send text and voice messages, make voice 
and video calls, and share images, documents, user loca-
tions and other media. HIVST recipients who selected 
follow-up and linkage support via the WhatsApp platform 
received a WhatsApp message 24 hours following distri-
bution to confirm subscription. Once subscribed, partic-
ipants were able to access the platform, which included 
terms and conditions, assistance through self-testing 
process and ultimately self-reporting of their results.

We will merge routinely collected programme distri-
bution and HIVST users’ self-reported data. The survey 
responses were captured and linked to HIVST recipients’ 
distribution data via telephone number and barcode onto 
the project database. Data captured into project database 
were access controlled and regularly checked for quality, 
including data reconciliations and a data verification.

Statistical analysis
Data for the secondary analysis will be deidentified and 
the analysis will be conducted between April and July 
2021. Continuous variables will be expressed as means 
(±SD) or median and IQR as appropriate. Frequencies 
and proportions will be used to describe categorical vari-
ables. Binomial test will be used to determine whether the 
proportion of linkage to care and receipt of treatment 
among HIVST users equal to a prespecified proportion 
based on a recently published South Africa HIVST study.17 
Differences in the proportions of linkage to care and 
receipt of treatment among HIVST users by distribution 
modality and other sociodemographic characteristics will 
be assessed using χ2 test or Fisher’s exact test, as appro-
priate. Unadjusted and multivariable adjusted relative 
risks of linkage to care and receipt of treatment among 
HIVST will be calculated using modified Poisson regres-
sion with robust variance estimation. Risk ratios and 95% 
CIs for the risk ratios will be reported. A two-tailed p value 
of <0.05 will be considered statistically significant. All 
analyses will be performed using STATA and SAS V.9.4.

Handling missing data
Missing data will be handled using multiple imputation, 
which will ensure that as minimal as possible incom-
plete data are dropped. We will create numerous data 
sets containing different estimates of the missing values 
maintaining key identifying variables such as age, gender, 
testing frequency and distribution location, as well as 
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Table 1  HIV self-testing distribution models implemented by Wits RHI/Ezintsha

Model Modality Description

Community-based 
distribution

Hotspots HIVST was offered to high-risk populations at hotspots through fixed pop-up sites. 
Hotspots include high foot traffic areas such as busy walkways or shopping centres. 
After a peer educator provided a demonstration on how to use HIVST kits, clients were 
provided with a choice to take a kit home or to use it onsite either on their own or with 
the assistance of the distributor. Clients opting to test onsite were given an opportunity 
to confirm reactive results. All women and men who indicated having a male partner were 
offered an HIVST test kit for their partners. 5% of consenting primary recipients of HIVST 
were telephonically followed up for outcomes of HIVST use, result, linkage to care and 
uptake of ART. From November 2019, all consenting clients were offered a choice to self-
report their outcomes using one of the three mhealth platforms, specifically, WebApp, 
WhatsApp or on the interactive voice response system.

Transport hub The description of this modality is the same as the community-based hotspot modality, 
with a specific focus on distribution in transport hubs, including taxi ranks and train 
stations.

Door-to-door Within a specific mapped community or geographical location, peer educators and/
or trained counsellors move from one household to another and offer HIVST to eligible 
clients residing there. Clients were offered HIVST with the option of either being directly 
assisted (in the presence of a healthcare provider) or unassisted. Clients who self-report 
reactive results were offered the option to confirm their results onsite. All women and 
men who had male partners were offered oral HIVST tests for their partners. To collect 
information on outcomes of HIVST use, result, linkage to care and uptake of ART, peer 
educators went back to the residences of all consenting clients.

Integrated HTS 
(mobile)

This modality involved the integration of HIVST into existing mobile HIV testing activities. 
Clients were offered a choice between HIVST onsite or RDT with a counsellor. HIVST 
kits were distributed to individual clients after a demonstration of how to use them. 
Clients who opted for HIVST were only offered onsite testing with the option to confirm 
a reactive HIVST result immediately. Clients who confirmed reactive were referred to 
nearby health facilities for ART initiation. To collect information on outcomes of linkage 
to care and uptake of ART, linkage officers checked ART registers of referral health 
facilities. Integration of HIVST into mobile HTS did not displace traditional blood-based 
RDT uptake but provided a screening option of increased yield and efficiency for triaging 
clients for further managed healthcare.

Key population 
distribution

Sex worker This modality was implemented alongside the Wits RHI sex worker programme, which 
provides various health services to sex workers at static sex worker clinics and at 
outreach sites. Sex workers were offered up to five HIVST kits to take for their network, 
which would either be their non-client sexual partners, their clients, other sex workers not 
accessing HTS or a member of the family or friend considered by the sex worker to be at 
high risk of HIV. This modality was intended to be a secondary only distribution modality; 
however, sex workers could use one kit for themselves if they needed to test themselves 
together with one of their recipients. All consenting sex workers were telephonically 
followed up to determine the usage, linkage to care and ART initiation status of their 
networks.

Public sector facility 
distribution

Outpatient 
department

Within the hospital outpatient waiting areas, peer educators created awareness and 
provided information on both traditional RDT and HIVST. Clients were then offered the 
choice between testing themselves onsite using either a blood or oral-based HIVST 
test inside a provided cubicle or having RDT with a counsellor. HIVST reactive clients 
were provided with the opportunity to confirm their results and to be initiated on 
ART immediately. Offering HIVST alongside traditional rapid testing in the outpatient 
departments provides clients with not only a choice but also a triage system whereby 
testers who screen non-reactive using HIVST may exit, allowing counsellors and nurses 
offering rapid testing enough time to focus on likely reactive testers.

Private sector facility 
distribution

GP practice and 
nurse-led clinics

Clients attending health services at GP practices or nurse-led Unjani clinics were offered 
HIV testing using HIVST during their consultation. After a demonstration was provided by 
the consulting clinician, clients were offered a private testing space within the facility to 
test themselves and were asked to self-report their result. Confirmatory testing and ART 
initiation were available onsite. All clients who self-report a reactive result were offered an 
HIVST test to take home for their partners.

Continued
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distribution model. Imputed data will be pooled into a 
study data set for analysis.

Patient and public involvement
This study will not involve patients as it is a secondary 
analysis of routine programme data. HIVST recipients 
will not be involved in the development of research 
questions this study. However, findings from preference, 
usability and acceptability studies from STAR phase II will 
inform design of distribution approaches in the future 
. Wits RHI’s community advisory commitees on adoles-
cents, treatments, and prevention together with local 
community advisory boards provided ongoing guidance 
towards appropriate processes and procedures for imple-
mentation HIVST distribution and follow-up, particu-
larly among adolescents and men for community-based 
distribution models. We plan to share the findings from 
this study through reports and presentations at local and 
international conferences. In addition, we will submit 
articles for publication to peer reviewed journals for 
wider visibility and use of the findings.

Beneficiaries and target audiences
The study findings will contribute to the existing and 
growing body of evidence on the acceptability and effi-
cacy of deploying HIVST and digital self-reporting 
and linkage to care platforms to reduce mortality and 

morbidity from HIV among men, key populations and 
adolescent boys and girls in South Africa. The project is 
of interest to a range of audiences, including academic 
and non-academic practitioners, community gate keepers 
for public health programmes targeting men and young 
people, HIV programme implementers, governments 
and public health funding organisations. A description 
of the primary and secondary outcomes of this study will 
help to identify distribution models for government and 
other funders to invest in scaling up of effective HIVST 
models. In addition, potential gaps in the implemen-
tation approaches and generalised lessons learnt can 
be drawn and inferred in future HIV programming for 
similar settings and target populations.

Limitations
Our analysis plan could have limitations as follows. First, 
limited generalisability of the findings, given participa-
tion in self-reporting, is voluntary and not randomised. 
We recognise a high proportion of self-reporting a strong 
determinant of generalisability of the findings; therefore, 
we aimed to follow up as far as possible all consenting 
clients with as many as three reminders/engagement 
opportunities presented via the different self-reporting 
platforms. Second, we are prone to validity and reliability 
of secondary data, particularly where data are incomplete. 

Model Modality Description

Private sector 
distribution

Pharmacy Pharmacists and pharmacist assistants at private pharmacies offered HIVST to adult 
clients, 17 and older seeking services that might suggest HIV risk, including emergency 
contraceptive, treatment for sexually transmitted infections, condoms, lubricants, sexual 
performance enhancers, etc. After a demonstration is offered, clients can choose to 
either test onsite on their own or take the kit home. Clients who chose to test onsite 
were given an opportunity to self-report their result to the pharmacist or the pharmacist 
assistant. All who self-report a reactive result were offered onsite confirmatory testing 
when available. All women and men who have male partners were offered oral HIVST 
tests for their partners. Clients were offered mHealth platforms to self-report on use, 
result and linkage to care.

Workplace This involved distribution of HIVST in formal workplaces with a focus on mining, 
manufacturing, construction, petroleum, agriculture and security sectors. Employees 
were offered an HIVST test kit to take home. All female employees were offered an HIVST 
kit for their male partners. 5% of the sample of primary consenting recipients of HIVST 
was telephonically followed up to obtain information on HIVST usage, result, linkage 
to care and ART initiation. Beginning August 2019, clients were also offered mHealth 
platforms to self-report on use, result and linkage to care.

Secondary-based 
distribution

Antenatal After a demonstration and social harm assessment, all first visit antenatal attendees 
were offered HIVST to take home to support testing their sexual partners. The HIVST 
modality was not intended to replace facility based RDT testing but support testing 
of male partners. Women could take HIVST kit for herself to support home disclosure. 
Consenting women were followed up by telephone or at next visit to acquire information 
on whether HIVST had been used by partner(s) and for test result and linkage data.

Index testing HIVST is offered to newly diagnosed HIV-positive clients (ART clinic) to facilitate partner 
notification. Telephonic follow-up of HIV-positive index to ascertain index partner 
uptake of HIVST, linkage of positive sexual partner to confirmative testing and treatment 
initiation.

GP, general practitioner; HIVSS, HIV self-screening; HTS, HIV testing service; mHealth, mobile health; RDT, rapid diagnostic testing; Wits 
RHI, Wits Reproductive Health and HIV Institute.

Table 1  Continued
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The project monitoring and evaluation team aims to 
ensure the completeness of data. In addition, analysis 
will be conducted on pooled imputed data sets to ensure 
that as minimal as possible incomplete data are dropped. 
Third, we acknowledge that both obtaining and reporting 
HIV test results are open to social desirability and non-
response biases. The project provided self-reporting 
options to HIVST recipients and ensured anonymous 
reporting of HIVST use and results data. Fourth, while 
the analyses will provide results on the outcome for the 
different distribution modalities, the larger focus of the 
project and results are to provide preliminary evidence 
to create a supportive environment for the introduction 
and integration of HIVST in national policies, strategies, 
plans and regulations at the country level. Thus, the focus 
is less about comparison between different distribution 
modalities and more about piloting different implemen-
tation strategies to collect preliminary data to inform 
national policies, selection, adaptation, and scaling up of 
different HIVST delivery and linkage models for different 
populations.

DISCUSSION
HIVST has been recommended by the WHO and several 
studies have demonstrated the its acceptability, feasibility 
and effectiveness.2 6 However, there is limited evidence 
from implementation science research to provide guid-
ance on how to scale up HIVST in LMICs for different 
hard to reach groups. The STAR Initiative aims to fill this 
gap, and the proposed secondary data will be a crucial 
step in generating the evidence needed to determine 
preliminary public health outcomes of HIVST in South 
Africa.11 In addition, given the restrictions that COVID-19 
has caused on HTS due to lockdown and social distancing 
requirements,5 18 the findings of this study are crucial to 
inform the implementation and expansion of HIVST in 
order to sustain HIV testing in a safe and socially distant 
manner that can help reduce exposure to SARS-CoV-2. 
The different platforms for HIVST delivery evaluated in 
this study support the call for scaling up of HIVST during 
COVID-19 using a variety of strategies to ensure safe and 
appropriate delivery of HIVST and ongoing HTS.7 Beyond 
the aforementioned implications, the findings will iden-
tify which distribution channels work best and should 
be adopted by the NDOH and included in the national 
HIVST policy as well as be incorporated in future WHO 
HIVST implementation guidelines to support national 
HIVST implementation plans.16

The Wits RHI STAR programme was implemented 
according to South Africa’s national HIV self-screening 
guidelines. All clients voluntarily received the HIVST 
kits and consented to follow-up prior to the individuals' 
participation in the self-reporting surveys. Refusal of 
HIVST offer or consent to follow-up did not result in loss 
of access to any existing HTS. The follow-up surveys and 
secondary data analysis were approved by the University 
of Witwatersrand Human Research Ethics Committee 

(ethics reference number 180405). The design and eval-
uation of the self-report platforms were approved by the 
University of Witwatersrand Human Research Ethics 
Committee ethics reference number 171113, and 180 
708 for the IVR system, PWA and WhatsApp for business, 
respectively.

ETHICS AND DISSEMINATION
The dissemination plan for the study findings will include 
presentations to local and international authorities at the 
NDOH, the WHO, and local and international confer-
ences. In addition, the findings will be submitted for 
publications to open access journals with impact factor of 
>1.5 for wider visibility. To ensure that the findings help 
inform implementation of HIVST in areas most affected 
by the COVID-19 pandemic where HTS are disrupted, 
the findings will also be shared with community-based 
organisations and practitioners involved in HTS at the 
community level in case they do not access.
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