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Abstract 

Background Antiretroviral therapy (ART) through universal test and treat (UTT) and HIV pre-exposure prophylaxis 
(PrEP) substantially reduces HIV-related mortality and incidence. Effective ART based prevention has not translated 
into population-level impact in southern Africa due to sub-optimal coverage among youth. We aim to investigate 
the effectiveness, implementation and cost effectiveness of peer-led social mobilisation into decentralised integrated 
HIV and sexual reproductive health (SRH) services amongst adolescents and young adults in KwaZulu-Natal (KZN).

Methods We are conducting a type 1a hybrid effectiveness/implementation study, with a cluster randomized 
stepped-wedge trial (SWT) to assess effectiveness and a realist process evaluation to assess implementation out-
comes. The SWT will be conducted in 40 clusters in rural KZN over 45 months. Clusters will be randomly allocated 
to receive the intervention in period 1 (early) or period 2 (delayed). 1) Intervention arm: Resident peer navigators 
in each cluster will approach young men and women aged 15–30 years living in their cluster to conduct health, 
social and educational needs assessment and tailor psychosocial support and health promotion, peer mentorship, 
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and facilitate referrals into nurse led mobile clinics that visit each cluster regularly to deliver integrated SRH and differ-
entiated HIV prevention (HIV testing, UTT for those positive, and PrEP for those eligible and negative). Standard of Care 
is UTT and PrEP delivered to 15–30 year olds from control clusters through primary health clinics. There are 3 co-
primary outcomes measured amongst cross sectional surveys of 15–30 year olds: 1) effectiveness of the intervention 
in reducing the prevalence of sexually transmissible HIV; 2) uptake of universal risk informed HIV prevention interven-
tion; 3) cost of transmissible HIV infection averted. We will use a realist process evaluation to interrogate the extent 
to which the intervention components support demand, uptake, and retention in risk-differentiated biomedical HIV 
prevention.

Discussion The findings of this trial will be used by policy makers to optimize delivery of universal differentiated HIV 
prevention, including HIV pre-exposure prophylaxis through peer-led mobilisation into community-based integrated 
adolescent and youth friendly HIV and sexual and reproductive health care.

Trial registration ClinicalTrials.gov Identifier—NCT05405582. Registered: 6th June 2022.

Keywords Differentiated HIV prevention, HIV pre-exposure prophylaxis, Universal test and treat, Sexual and 
reproductive health, Adolescents and youth, Implementation trials, Peer navigators, Community-based

Background
Despite global concerted efforts to curb the HIV epi-
demic, South Africa (SA) remains at the epicentre with 
approximately 8.2 million people in the country living 
with HIV. Despite effective biomedical tools, includ-
ing freely available HIV testing, universal test and treat 
(UTT) and HIV pre-exposure prophylaxis (PrEP) there 
were an estimated 230,000 new infections in South Africa 
in 2020, the highest number in the world, with youth 
aged 15–24 accounting for 32% of these [1]. This high 
HIV incidence occurs in the context of high sexual and 
reproductive health (SRH) morbidity [2, 3].

Although HIV prevalence amongst youth in SA has 
been declining over recent years, HIV incidence among 
adolescent girls and young women (AGYW), particularly 
amongst women aged 20–24, in rural KwaZulu-Natal 
(KZN) remains high [4, 5]. An ambitious scale-up of 
combination behavioural and structural interventions in 
South Africa between 2016–2018 to reduce HIV among 
AGYW (DREAMS study) did not accelerate the decline 
in HIV incidence [6, 7] and the reductions in HIV inci-
dence were explained in part by improved male HIV out-
comes, due to increased AGYW male partners’ access to 
HIV prevention and treatment [4, 8].

HIV prevention has advanced in recent years because 
of new developments in biomedical HIV prevention 
tools including: HIV point of care tests (POCT) and 
self-tests [9]; the use of daily oral tenofovir/emtricit-
abine and most recently long acting cabotegravir for 
PrEP which reduce HIV acquisition by up to 90% [10]; 
and HIV treatment with antiretroviral therapy (ART) 
that eliminates onward transmission [11, 12]. However, 
in HIV test-and-treat studies in rural KZN fewer than 
one third of young men and women aged < 30 years who 
were diagnosed with HIV during the study went on to 

access HIV care [13, 14] and thus did not benefit from 
the advantages to their own health and remained able 
to pass on the virus.

There has been a consistently high burden of poor 
sexual health among young people in rural KZN [2]. 
Our recently completed study of community-based 
SRH among young people aged 16–29 years found 22% 
of participants had a curable sexually transmitted infec-
tion (STI) at baseline, and 14% acquired a new STI dur-
ing the study (personal communication).

There is growing evidence on the effectiveness of 
community-based HIV care. A meta-analysis found 
that community healthcare worker HIV care delivery 
significantly improved HIV viral suppression, which 
also reduces sexual transmission [15]. The DO ART 
trial in KZN in 2016–2020 showed that community-
based HIV test-and-treat, in which people were tested 
in the community and started on ART treatment with-
out needing to visit a clinic, was superior to facility-
based HIV treatment (in which once diagnosed, people 
need to attend a clinic for treatment) on suppressing 
HIV viral load, particularly among men [16]. Similarly, 
the SEARCH HIV UTT trial in Kenya and Uganda 
showed the acceptability and feasibility of universal 
testing and provision of risk-informed PrEP, albeit with 
lower uptake among young people [17].

Community-based approaches, when integrated 
with wider psychosocial care, foster social networks 
and norms that endorse HIV care and can accelerate 
progress towards attaining UN sustainable develop-
ment goal targets [18, 19]. This is particularly impor-
tant for adolescents as shown in a peer-led service 
delivery intervention integrated with psychosocial 
support among adolescents living with HIV in Zimba-
bwe. This was the first study that showed significant 
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improvements in virological suppression in adolescents 
living with HIV in the African region [19–21].

Evidence for peer-led HIV prevention amongst key 
populations, such as sex workers, men who have sex 
with men and people who inject drugs, is well estab-
lished. A 2020 systematic review of the effectiveness 
of peer-led out-reach amongst key populations found 
a 36% reduction in HIV incidence [22]. The evidence 
to support peer-based biomedical HIV prevention 
interventions amongst young people is more limited. 
A systematic review identified 54 peer-based interven-
tions of HIV prevention and found twelve studies that 
examined peer-based interventions with young people. 
These included peer education in schools or partici-
patory learning approaches to empower young people 
to take greater control over their relationships. They 
found improvements in knowledge, self-reported sex-
ual behaviour and condom use, however none looked at 
biomedical interventions or health outcomes [23].

To fill this evidence gap we conducted community-
based participatory research to develop and pilot the 
Thetha Nami (Talk to Me) sexual and reproductive 
health (SRH) intervention. In brief, men and women 
aged 18–30  years were selected by community leaders 
as potential peer-navigators [24]. They were trained and 
took part in three participatory intervention develop-
ment workshops (2016–2018). The co-created Thetha 
Nami consisted of area-based peer-navigators who pro-
vided safe spaces and community advocacy and used a 
structured needs-assessment tool to tailor psychosocial 
support, peer mentorship and referral to appropriate 
health and social services. We found that this commu-
nity-based delivery of HIV care and prevention with 
peer support was acceptable and feasible [24].

We hypothesise that social mobilization will attract 
and engage young people into decentralised SRH services 
where HIV prevention is tailored to need. Decentralised 
differentiated biosocial HIV prevention will increase 
uptake of risk-informed biomedical HIV care and pre-
vention and reduce the overall prevalence of sexually 
transmissible HIV amongst young people aged 15–30. 
We are testing our hypotheses in a cluster-randomised 
stepped wedge trial.

Objectives
Main trial objective
The overarching goal of the trial is to identify scalable and 
sustainable ways to stem the HIV epidemic and its nega-
tive impact on young people aged 15–30 in rural KZN, 
South Africa through effective implementation of bioso-
cial HIV prevention (trial registration NCT 05405582). 
The trial is focused on adolescents and young people, 
because our studies have shown a high unmet sexual 

health need in this age group and low engagement with 
existing HIV prevention and care services [2, 13, 24–30].

Specific trial objectives
This hybrid implementation-effectiveness trial has two 
main objectives: (1) to measure the effectiveness of social 
mobilisation combined with decentralised SRH services 
and tailored HIV prevention in (a) creating demand for 
differentiated HIV prevention and care, and (b) reduc-
ing the prevalence of transmissible HIV; (2) to under-
stand real-world implementation of social mobilisation 
and decentralised SRH to deliver tailored, differentiated 
biosocial HIV prevention, by evaluating its acceptability, 
feasibility, reach, scalability and cost-effectiveness.

Methods
Trial design
This hybrid design trial will include a cluster randomized 
stepped-wedge design to assess effectiveness and a realist 
process evaluation to assess implementation outcomes, 
conducted over 45  months from 2022 to 2024 (Fig.  1). 
The stepped wedge trial will include three cross-sectional 
surveys conducted before and across two intervention 
periods, each of 20  months duration, and will be con-
ducted in 40 clusters (administrative areas) in rural KZN. 
Clusters will be randomly allocated to receive the inter-
vention in period 1 (early) or period 2 (delayed). A pair 
of resident peer navigators in each cluster will deliver the 
intervention to young people in the area.

We will use a realist process evaluation to interrogate 
the extent to which the intervention components deliver 
according to the theory of change (Fig.  2) and support 
demand, uptake, and retention in risk-differentiated bio-
medical HIV prevention, including PrEP and UTT in 
young people. We will use the process evaluation data 
to inform any modifications within the intervention arm 
within period one.

Study setting
This trial is embedded in the Africa Health Research 
Institute’s (AHRI) multidisciplinary adolescent and youth 
programme in AHRI’s demographic surveillance area in 
uMkhanyakude district in rural KZN, SA [31]. The pro-
gramme uses community-based participatory research to 
develop, implement and evaluate HIV prevention inter-
ventions [24–28, 30, 32, 33]. The surveillance area has a 
population of around 160,000, including around 26,000 
young people aged 15–30  years; youth unemployment 
is over 85% and there is a high burden of HIV [31]. The 
area has 11 primary health care clinics (PHC) which have 
started to provide PrEP since 2021. However, uptake 
has been low due to poor primary care service use by 
young people (personal communication). All 11 clinics 
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have implemented AHRI’s ClinicLink system, whereby 
clinic research assistants capture the date and reason for 
attendance for all consenting individuals attending the 

clinics. Individuals are also linked to their unique sur-
veillance identification number at the time of the visit. 
By using the same unique identifier in the study, we can 

Fig. 1 Hybrid design 1 effectiveness implementation trial design

Fig. 2 Theory of change (ToC) for Differentiated biosocial HIV prevention—Social mobilization, SRH and tailored HIV
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link young people who engage with the peer navigators 
or study clinics with information collected in AHRI’s tri-
annual demographic surveillance. Surveillance data are 
further augmented through record linkage to the local 
health service electronic HIV care record system (TIER.
Net). These clinical data collection systems mean that 
we can measure population-wide reach and coverage of 
effective HIV prevention and HIV outcomes amongst all 
young people aged 15–30 residing in the area.

The trial will be conducted in 40 areas (clusters) of 
AHRI’s surveillance area that have been purposively 
selected to include areas where peer navigators are work-
ing and reflect a range of rural, peri-urban and urban set-
tings. The clusters have distinctive boundaries based on 
roads and rivers to minimise the risk of contamination/
spill-over.

Study population

a The population eligible to receive the intervention:

 All young people aged 15–30  years residing in 40 
clusters, of whom an estimated 20% are at risk of HIV 
acquisition (based on our pilot work using a screen-
ing tool based on the South African national guide-
lines) and would benefit from PrEP, are eligible to 
receive the intervention.

b The eligible population for the evaluation:
 The primary outcome of the prevalence of trans-

missible HIV will be collected through three pop-
ulation-based surveys among a random sample of 
16–30-year-olds who are resident in the 40 clusters: 
at baseline, at the end of period 1 and at the end of 
period 2.

Study interventions
Clusters have been randomly allocated to receive the 
early or delayed rollout of the Thetha Nami intervention. 
All individuals allocated to the delayed intervention will 
receive standard of care in the first period of the trial.

Standard of Care (SOC)
All participants in the SOC clusters are able to access 
the nurse-led HIV prevention and treatment services at 
PHCs in the surveillance area. Standard services include 
HIV counselling and POCT, with immediate initiation of 
ART if positive, or PrEP if negative and eligible accord-
ing to South African National PrEP guidelines [34] and 
family planning support and syndromic management 
for STIs as per South African National Department of 
Health Guidelines. Individuals who are initiated on PrEP 
are seen again at 1 month, and then every 3 months, for 

repeat HIV testing, counselling and adherence support, 
and prescription refills. Individuals who initiate ART are 
seen every 3  months for prescription refills and adher-
ence counselling, and have viral load measurements at 6 
and 12 months, then annually thereafter if suppressed.

Thetha Nami ngithethe nawe
The intervention is a tailored psychosocial support and 
social mobilisation into community-based SRH and dif-
ferentiated HIV prevention, including PrEP and UTT. 
The intervention is provided by 90 (17 men, 73 women 
aged 18–30) area-based peer navigators and adolescent- 
and youth-friendly nurse-led SRH mobile clinics that 
visit fixed sites across the clusters every 2 weeks.

Peer navigators are overseen by a team of 8 peer navi-
gator supervisors, and a committee that includes a pro-
fessional nurse, a social worker, and team leads. They 
undergo weekly team debriefings and ongoing supervi-
sion and training facilitated by supervisors and team 
leads. Peer navigators deliver the following services to 
15–30-year-olds in their area: providing safe spaces and 
community advocacy to create an enabling environment; 
youth groups to mobilize young people; structured psy-
chosocial and health needs assessment using a secure 
electronic clinical management tool programmed into 
a tablet or mobile phone using REDCap software [35] 
to tailor support, including to young key populations 
(young women who sell sex, and men who have sex with 
men). Based on the needs assessment, peer navigators 
grade the needs as high (in need of immediate escalation 
to the committee for nurse or social worker assistance); 
medium (referral to clinical, educational, legal, advo-
cacy, or social services and follow-up within a week); 
and low need (health promotion, provision of contact 
details of peer navigator and clinic hotline, and re-assess 
in 3 months). Peer navigators generate action plans based 
on the need assessment, which is electronically shared 
with supervisors. The action plan describes the peer-
led health promotion provided and planned; referral 
to mobile SRH and/or other services; peer-mentorship 
plans with individualized (risk-informed) psychosocial 
support and community lay-counselling; provision of 
condoms, HIV self-tests and/or POCT, pregnancy tests; 
ART/PrEP pick-up through serostatus neutral adher-
ence clubs with or without HIV self-test (or peer-led HIV 
POCT) to support decentralised PrEP. Where relevant 
the action plans are shared with the SRH mobile clinic via 
the supervisors and committee.

SRH mobile clinic procedures
The SRH mobile clinics visit the intervention clusters 
every 2  weeks. The clinics deliver nurse-led HIV test-
ing, prevention and care including adolescent- and 
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youth-friendly, gender neutral, HIV status neutral, indi-
vidualized risk assessments for HIV care and PrEP, inte-
grated with SRH services (one stop shops). During the 
SRH clinic appointment, participants will receive coun-
selling around sexual health, fertility intentions, contra-
ception and HIV. This is part of sexual health counselling 
with PrEP to stay negative or ART to stay well and virally 
suppressed (undetectable = uninfectious). All clinic 
attendees are offered pregnancy testing (if female), fam-
ily planning support, choice of contraception, and syn-
dromic management for STIs, and, if male, referral to 
voluntary medical male circumcision. Everyone is offered 
HIV counselling and POCT, and immediate initiation of 
ART if positive. All those who are HIV negative undergo 
screening for PrEP eligibility according to South African 
National guidelines. Those who are sexually active are 
also offered testing for STIs, including POCT for syphilis 
and hepatitis B (and vaccine if negative), self-taken vagi-
nal swabs or urine tests for gonorrhoea and chlamydia, 
and treatment and partner notification if positive.

If the participant agrees to immediate PrEP/ART initia-
tion, s/he is issued with a month’s supply of tenofovir dis-
oproxil fumarate and emtricitabine (TDF/FTC) or ART. 
Participants receive a phone call seven days after initiat-
ing PrEP/ART to complete a standard symptom screen 
for adverse effects and be referred to a fixed PHC for care 
if necessary. Participants have a mobile clinic appoint-
ment scheduled one month after PrEP/ART initiation. 
As per national guidelines, mobile clinic appointments 
for refills and monitoring are every 3 months thereafter; 
we provide community refills aiming for continuous PrEP 
supplies. If they agree, participants are referred back to 
peer navigators for adherence support and to ensure 
clinical follow-up. The electronic clinical management 
tool facilitates secure bidirectional communication of 
case-based action plans between the mobile clinic, the 
oversight committee and the peer navigator teams in the 
cluster.

Primary outcomes
There are 3 co-primary outcomes: 1) effectiveness of the 
intervention in reducing the prevalence of sexually trans-
missible HIV; 2) uptake of universal risk informed HIV 
prevention intervention, in particular PrEP; 3) cost of 
transmissible HIV infection averted.

We will measure transmissible HIV as the proportion 
of participants aged 16–30 years providing a blood sam-
ple at endline who are living with HIV and have a detect-
able HIV viral load of ≥ 400 copies/mL. This composite 
outcome captures the effect of the intervention on both 
incident HIV and untreated HIV. Success of our inter-
vention implies that there will be fewer cases of young 
people who acquire HIV, and those who do acquire HIV 

will be identified and started on treatment, both of which 
will reduce the number of individuals with unsuppressed 
(transmissible) HIV.

We will measure the uptake of universal risk informed 
HIV prevention intervention as the proportion of partici-
pants who are aware of their HIV status and are either 
on treatment if living with HIV or have taken up PrEP if 
HIV negative and eligible. We will measure the costs to 
the provider or healthcare system for each participant 
screened, enrolled and retained on PrEP per covered 
month. We will compare the costs of care in the interven-
tion and control periods to determine the cost-effective-
ness of the intervention in achieving the endpoints, i.e., 
the cost per transmissible HIV case averted, the cost per 
case linked to risk differentiated biosocial HIV preven-
tion, cost per case linked to PrEP.

Secondary outcomes
Secondary outcomes of the trial include: access to sexual 
and reproductive health services; STI prevalence; HIV 
incidence (measured using recency assays); proportion of 
men and women aged 15–30 at risk of acquiring HIV or 
transmitting HIV; mental health as measured by PHQ9, 
alcohol and drug use; and socioeconomic outcomes 
(educational, employment and food security). Second-
ary process and economic outcomes include evaluation 
of fidelity, acceptability, practicability, cost, uptake, and 
reach of the different intervention components.

Randomisation restriction
The 40 administrative areas were randomly allocated in 
a 1:1 ratio to early or delayed roll-out of the interven-
tion. Randomisation was restricted to ensure that the 
trial sequences were reasonably balanced with respect to 
several key covariates that were thought to be associated 
with the outcome: the population size of young people 
aged 15–30  years; location in the northern or southern 
part of the study area; proximity to a major road. The tol-
erance thresholds for balance were defined through an 
iterative process in which different thresholds were tried 
and the number and the validity of the acceptable alloca-
tions were examined. With unrestricted randomisation, 
every pair of clusters has the same probability of being 
allocated to the same sequence. When evaluating our 
restricted randomisation scheme, we aimed to obtain a 
sufficient number of acceptable allocations and a reason-
ably uniform distribution of joint allocation probabilities.

The mean population size of young people in the 40 
clusters was 606. Just over half (21, 52.5%) of the clus-
ters were in the northern surveillance area, and 9 clus-
ters (22.5%) were along the major road. We restricted to 
allocation options that had absolute differences in the 
mean cluster size between the two sequences of ≤ 100, 
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the proportion of northern clusters in each sequence 
was 40.5–64.5%, and the proportion along the main road 
was 12.4–32.6% (mean ± 1.5 standard deviations). With-
out restrictions, there were 13.8 ×  1010 possible alloca-
tions in which 40 clusters could be randomised to early 
or delayed roll-out; we generated a subset of 1,000,000 
of these to evaluate our restrictions. After applying the 
restrictions, 49.6% remained after applying these restric-
tions. Inspection of the validity matrix found that two 
larger clusters in the southern surveillance area were 
allocated to the same sequence 35% of the time, and two 
other clusters were allocated to the same sequence 54% 
of the time; these values were not too extreme and were 
considered to be acceptable.

Randomisation and assignment of intervention
Peer navigators and other key stakeholders were invited 
to a public randomisation ceremony. The public cer-
emony ensured transparency and fairness in the ran-
domisation and increased buy-in and engagement of the 
community. A random subset of 10,000 acceptable allo-
cations was taken from those previously generated to 
use for the ceremony. Each allocation was given a unique 
running number, 1 through 10,000. Four sacks contain-
ing 10 balls each, numbered 0–9 was prepared. For each 
cluster, the peer navigators chose their own leader to rep-
resent their cluster. First, each leader was asked to draw 
a piece of paper from a box. All the papers were blank 
except for four. Next, the four leaders with the non-blank 
papers were each invited to draw a ball from one of the 
four sacks. The 4-digit number that was generated by this 
process corresponded to the allocation running number 
(with 0000 representing 10,000).

Blinding
Investigators, statisticians, research assistants enroll-
ing to the surveys, and laboratory staff will be blind 
to intervention assignment throughout. Participants, 
peer navigators and clinical teams cannot be blinded or 
masked.

Criteria for discontinuing or modifying allocated 
interventions
In the intervention clusters, nurses and/or peer naviga-
tors will engage participants throughout the trial, and tai-
lor their HIV prevention to their risk, including stopping 
and starting PrEP. Participants who experience adverse 
effects will be referred to a fixed PHC for care if neces-
sary. If anyone seroconverts on PrEP (new positive ELISA 
test), we will support them to start ART immediately, 
check for HIV resistance, and switch to monitoring HIV 
viral loads. In the control clusters, care will be provided 

by the department of health nurses in PHCs according to 
the current South African National guidelines. All study 
participants will continue to receive ART/PrEP and con-
traception through the PHCs after the trial end.

Strategies to improve adherence in the intervention 
clusters
All those who start PrEP, ART or contraception in the 
intervention clusters are offered peer navigator sup-
port as part of their individualized adherence plan and 
to support the refills and/or appointment scheduling 
and reminders. Neutral text message reminders are 
provided for participants who have access to private 
messaging and phone calls. A telephone hotline man-
aged by a nurse is provided which participants can con-
tact at any time for clinical guidance and psychosocial 
support.

Outcome ascertainment
Data for outcome ascertainment are/will be collected 
from four sources: i) cross-sectional surveys of random 
samples of 15–30-year-olds who are resident in the 40 
clusters; ii) programme, process, and clinical data; iii) 
qualitative data collected during the process evaluation; 
iv) records of resource utilisation (such as consuma-
bles, medicines, diagnostics) and cost data including 
financial reports for staff and overhead costs.

Cross‑sectional surveys
For each cross-sectional survey, we will use the surveil-
lance area as a sampling frame to randomly select a sam-
ple of young people stratified by sex. Our initial sample 
size calculations were based on sampling n = 3600 (90 per 
cluster) young people aged 15–30  years at each survey, 
with the expectation that 2800 would be eligible, and that 
2000 (~ 50 per cluster) would be contactable and con-
sent to participate. After the baseline survey was com-
pleted, we found that the prevalence of transmissible HIV 
was lower than we had anticipated. Therefore, we have 
decided to increase the planned sample size for the mid-
line and endline surveys to 6000 young people (150 per 
cluster) per survey. This will help to maintain the power 
of the study despite the lower prevalence. We anticipate 
4300 will be contactable and eligible and that 3200 (~ 80 
per cluster) will consent to participate. The lower age 
limit for the survey was also increased slightly from 15 to 
16 years, so that all survey participants would have been 
eligible for the intervention in the year before the survey.

At each survey, the study team will visit the sampled 
individuals at their homes to give them information 
about the study and invite them to participate. Those who 
are interested in participating will be asked to provide 
written informed consent if aged ≥ 18  years, or written 
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assent and parental consent if aged < 18. Researchers will 
make up to four attempts at different times of the day to 
enrol the sampled individuals at home or a place of their 
choice. Based on our experience this will enable us to 
enrol 3200 (~ 80 per cluster) and reach our target sample 
size.

After informed consent, participants will be asked to 
provide a blood sample for HIV testing (and viral load 
if positive), and to complete a 20–30-min interviewer-
administered questionnaire. Sensitive questions will be 
self-completed. Questions will include awareness of HIV 
status; awareness and uptake of PrEP, voluntary medical 
male circumcision, ART and contraception; and expo-
sure to youth groups, peer navigators, and SRH mobile 
clinics. We will also collect data on sociodemographics, 
sexual risk (e.g., number of partners, condom use, and 
transactional sex), reproductive health (e.g., contracep-
tion, pregnancy, fatherhood); and mental health (PHQ9, 
alcohol and drug use). Participants will also be asked for 
their consent to link their survey data with programmatic 
data collected from peer navigators, SRH mobile clinics, 
and PHCs in the surveillance area (Table 1).

Programme and process data
We will collect aggregate data on uptake and retention in 
the different components of the intervention in all young 
people aged 15–30 years who are resident in the 40 clus-
ters (around 26,000). We will collect the programme data 
from the peer navigators’ participants-support manage-
ment tools. Peer navigators use these tools to record psy-
chosocial and health needs assessments, and the health 
promotion, service and/or referral provided. For those 
attending the clinics, we will collect aggregate clinical 
data from the clinical management tool, including HIV 
testing, ART uptake, PrEP eligibility screening, PrEP 
uptake and other services received. We will also measure 
retention, adherence, and reasons for stopping and/or 
restarting PrEP. Within the 11 PHCs in the surveillance 
area, we will also use the ClinicLink system to identify 
15–30 year-old individuals by cluster who attend the clin-
ics for HIV testing, PrEP or ART (Table 1).

Qualitative data
Qualitative data will be conducted by a team of research 
assistants and include in-depth interviews (IDI) with peer 
navigators (n = 10), nurses/clinical research assistants 
(n = 6) in clinics in the participating communities, and 
a purposive sample of young people aged 15–30  years 
(n = 50). Additionally (n = 1) group discussion comprising 
mixed age and gender community members (n = 4); clini-
cal staff (n = 1) and (n = 2) peer navigators will be con-
ducted. This will enable the researchers to understand, 

contextualize and explore some of the issues around the 
intervention (Table 1).

Costing data
We will work closely with the Health Economics and 
Epidemiology Research Office to establish the costs of 
implementing the intervention. We will adapt data col-
lection tools that we have used in previous peer-led 
trials to measure the costs of the peer navigator inter-
vention to collect bottom-up ingredient-based costs [29, 
36]. We will complement this with a top-down costing 
approach using the AHRI study budgets and expenditure 
reports and patient cost cohorts to measure out of pocket 
expenditure (Table 1).

Theory of change
It is envisaged that the intervention would reduce the 
burden of transmissible HIV amongst young people 
aged 15–30 through a reduced incidence of new cases 
of HIV and an increase in those with HIV who are viro-
logically suppressed on ART. The Theory of Change 
(Fig.  2) shows how this would be achievable through 
social mobilization and SRH to create demand for 
HIV prevention; attracting and engaging young people 
to uptake HIV prevention tailored to their need; and 
improved uptake and retention of young people in bio-
medical HIV prevention (PrEP/UTT/voluntary medical 
male circumcision).

Sample size
Data from our previous studies and the demographic 
surveillance suggested 8% of young people aged 15–30 
have a transmissible HIV viral load (primary outcome 
1), and around 35% are aware of their HIV status and 
either on PrEP or on ART with undetectable viral load 
(primary outcome 2). Our original design specified 
2000 young people aged 15–30 (50 per cluster) inter-
viewed in each of the three cross-sectional survey 
waves. Assuming an intracluster correlation coefficient 
(ICC) within wave of 0.1 for transmissible HIV and 0.4 
for intervention uptake, and a decay (autocorrelation) 
between waves of 0.9 for both outcomes, this design 
provided 90% power to detect an increase from 35 to 
47% in primary outcome 2 and 80% power to show a 
reduction in primary outcome 1 from 8 to 4% when 
comparing the intervention to standard of care [37]. 
The estimates of ICC are based on the coefficient of 
variation (k) between clusters estimated in the range 
0.7–1.0 for intervention uptake seen in a trial of peer 
navigators in the same area [38]. However in the trial 
baseline survey data, approximately 6% of young people 
aged 15–30 have a transmissible HIV viral load; lower 
than we had expected (8%). To try to maintain power 
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for the same relative reduction in primary outcome 1 
we have therefore increased the size of the midline and 
endline surveys to 3200 (80 per cluster) young peo-
ple aged 16–30. We note that a design of 3200 young 

people in each of the next two surveys would provide 
80% power to show a reduction in primary outcome 
1 from 6 to 3% when comparing the intervention to 
standard of care.

Table 1 Schedule of enrolment, interventions, and assessments for Thetha Nami ngithethe nawe stepped wedge cRCT 
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Data management
Data collected by the peer navigators and clinic staff 
will be captured electronically on tablets using REDCap 
software. Automatic checks for invalid values, internal 
inconsistency and implausible responses will be pro-
grammed into REDCap, and additional data valida-
tion checks will be run after data collection. Data from 
REDCap will be uploaded to a MySQL database server 
within a secure server cluster at AHRI.

Statistical analysis
To quantify the effect of the intervention on sexually 
transmissible HIV, we will fit a logistic regression model 
to data from all three survey waves to estimate the odds 
ratio (OR) and 95% confidence interval (CI), adjusting for 
design factors and survey wave, acknowledging the clus-
tering of the data through generalized estimating equa-
tions. To increase power and also handle any chance 
imbalance in the distribution of HIV risk factors between 
exposures, we will also adjust for pre-specified predictors 
known to be associated with HIV transmission risk in 
this population at cluster and individual level.

To measure the uptake of the universal risk-informed 
HIV prevention intervention we will use the survey 
data collected at the end of intervention exposure peri-
ods, among survey participants who consent to linkage 
of their survey data with our programmatic and clini-
cal data. We will calculate the proportion and 95% CI 
(acknowledging clustering) of participants who are aware 
of their HIV status and are either on treatment if living 
with HIV or have taken up PrEP if HIV negative and 
eligible. As a sensitivity analysis, we will also compare 
uptake of PrEP based on our programmatic data, AHRI’s 
Clinic Link system, and routine electronic health records 
(e.g. TIER.net), and compare this with what we find in 
the cross-sectional surveys.

To examine the cost of transmissible HIV averted, 
we will measure the costs in the intervention and SOC 
periods including HIV screening, risk assessment, PrEP 
initiation and adherence on PrEP. This analysis will take 
the cost perspective of the provider (i.e., Department of 
Health, implementing partners and other agencies) and 
include the cost of any resources used to provide services 
to the client irrespective of the payer. We will use differ-
ent costing methods to estimate the costs of: a) services 
provided prior to PrEP initiation, b) PrEP provision and 
c) ancillary services provided alongside PrEP provision. 
A top down costing approach will be used to fully cap-
ture the costs which occur prior to PrEP initiation and at 
an above-site level, as provision of these services is not 
always recorded at the level of the participant. A bottom-
up micro-costing of the resources used to provide PrEP 
and ancilliary services that are captured in the routine 

medical records of the participants (e.g., PrEP and other 
drugs dispensed, clinic visits, pharmacy, laboratory tests 
performed, counselling visits) will be conducted. The 
total and average costs of achieving each endpoint (i.e. 
the cost per transmissible HIV case averted, the cost per 
case linked to risk differentiated biosocial HIV preven-
tion and the cost per case linked to PrEP) for each period 
will be calculated and an incremental cost-effectiveness 
ratio determined.

We will use mixed methods to explore acceptability 
and equity of reach; fidelity and facets of the packages 
that are valued and by whom (including key groups that 
are harder to reach e.g. mobile youth, young women who 
sell sex and men who have sex with men); and any unin-
tended social harm [39–41]. This will include triangulat-
ing several sources of data to understand uptake, reach 
and changes along the pathway of change described in 
the Theory of Change (Fig. 2).

A significance level of 0.05 will be used for all infer-
ential analyses unless otherwise stated; a correction for 
multiplicity will not be applied because the three out-
comes reflect different trial domains (effectiveness, pro-
cess and cost). A detailed statistical analysis plan will be 
completed before the end of data collection.

In‑depth interviews
Interviews will be based on a topic guide focusing on the 
experience and perceptions of the intervention. Inter-
views will be recorded and transcribed verbatim, with 
the permission of participants. Data from the IDIs will 
be managed for analysis using NVIVO software. The 
software will be used to manage categorization and cod-
ing of identified themes from the interview transcripts. 
Identified themes (including participants’ quotes) and 
interview transcripts will be reviewed and compared by 
the research team for inconsistencies and adequate rep-
resentation of participants’ comments. A thematic analy-
sis of all interview data will be conducted, drawing on the 
theory of change to categorise themes and organise the 
findings.

Adverse event reporting and harms
This is an implementation study and all tests and drugs 
used are approved for clinical use in South Africa. All 
clinical care follows South African clinical guideline. 
The risk of harm is anticipated to be low. Adverse events 
(AEs) and serious adverse events (SAE) will be captured 
through the process evaluation, community engage-
ment units and community advisory boards, the hot-
line, as well as the peer navigators and clinic staff and 
logged using our incident reporting form for up to up to 
12  months after the start of the intervention. Reported 
AEs and SAEs will be monitored, categorized based on 
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an established grading system, and followed-up accord-
ingly by AHRI. All AEs and SAEs will be reported to the 
principal investigator, Trial Steering Committee, UKZN 
and UCL Biomedical Research Ethics Committee.

Ethics and trial oversight
We assert that all procedures contributing to this study 
comply with the ethical guidelines and standards of the 
relevant national and institutional committees on human 
experimentation and with the Declaration of Helsinki. 
Ethical approval has been obtained from the University 
of KwaZulu-Natal Biomedical Research Ethics Commit-
tee (BREC/00003735/2021) and UCL Research Ethics 
Committee (5672/006). All staff (including peer naviga-
tors) will be provided with training on research ethics 
including confidentiality, voluntary participation and 
good clinical practice. We will ensure confidentiality at all 
levels of the research process, and none of our reports, 
presentations or articles will contain study participants 
identifying information. Pseudo names will be used 
when reporting the data particularly qualitative data. 
Each participant will be assigned a unique non-identi-
fying participant identification number. Prior to their 
involvement in the study, participants will be provided 
with adequate information about the study and they will 
be allowed to ask questions for clarifications. Voluntary 
informed consent will be ensured once participants have 
the full understanding of the study procedures. Written 
informed consent will be obtained from all participants 
aged 18–30 years; written assent from participants aged 
15–17  years, with written informed consent from their 
parents or guardian. All participants will have the right 
to withdraw from the study at any time. it will be stated 
clearly to participants that their refusal to participate in 
the study or desire to withdraw from the study will not 
affect them or any other health related services they are 
currently accessing, including peer navigator support 
and clinical services provided in the study mobile clinics 
and DoH clinics. We have established a Trial Advisory 
Group with clinical trials, PrEP, statistical and social sci-
ence expertise to oversee the trial. This is an effectiveness 
trial of different models of service delivery and all tests 
and drugs used are approved for clinical use in South 
Africa. All clinical care follows South African clinical 
guidelines. The risk of harm is anticipated to be low and 
detailed in the study protocol. For the costing, additional 
ethical approval has been obtained from the University 
of Witwatersrand Human Research Ethics Committee 
(Medical) (HREC 220708) and Boston University IRB 
(H43001). All deviations from protocol, protocol modifi-
cations will be communicated to Trial Steering Commit-
tee, Biomedical Research Ethics Committees (UCL and 
KZN), trial registry and in the trial publications.

Discussion
The findings of this trial will inform the scale up of peer-
led social mobilization into community-based sexual and 
reproductive health interventions optimized to support 
the uptake and retention of adolescents and young adults 
in long term HIV treatment, HIV pre-exposure prophy-
laxis and other prevention, and contraception.

During the planning phase we liaised with the National 
and Provincial Department of Health to ensure that the 
interventions are designed to generate the data needed 
to scale-up the interventions. We established a working 
group of health officials that lead HIV testing, preven-
tion and SRH in the district and a nascent technical advi-
sory group in the KZN province. These groups helped us 
optimize and integrate our existing community-based 
PrEP delivery with the primary health care; agree the 
location and distribution of spokes, and the evalua-
tion framework. The main goal of this trial is a scal-
able ‘decentralised hub and spoke model’ that is aligned 
with re-engineering of primary care, supports effective 
(risk-informed) use of biosocial HIV prevention (includ-
ing PrEP and UTT), and provides the infrastructure to 
market, test, and rapidly evaluate the implementation 
of new products. The model is designed to improve 
sexual health and reduce transmissible HIV amongst 
young people aged 15–30 in rural KZN, South Africa. 
We therefore anticipate that if effective the intervention 
will be scaled up within the district and allow us to test 
the real-world implementation of newer products such 
as long-acting PrEP as they emerge. This will potentially 
harness the full potential of antiretroviral therapy to 
reduce HIV incidence.

Trial registration
NCT05405582

Abbreviations
AGYW   Adolescent Girls and Young Women
AHRI  Africa Health Research Institute
ART   Antiretroviral therapy
DSMB  Data Safety And Monitoring Board
HIV  Human Immunodeficiency Virus
IDI  In-Depth Interview
KZN  KwaZulu-Natal
PHC  Primary Health Care Clinic
POCT  Point of Care Tests
PrEP  Pre-Exposure Prophylaxis
SA  South Africa
SAE  Serious Adverse Events
SOC  Standard of Care
SRH  Sexual Reproductive Health
STI  Sexually Transmitted Infection
SWT  Stepped-wedge trial
UCL  University College London
UKZN  University of KwaZulu-Natal
UTT   Universal Test and Treat



Page 12 of 14Busang et al. BMC Public Health         (2023) 23:1553 

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12889- 023- 16262-x.

Additional file 1. 

Acknowledgements
The authors acknowledge the Thetha Nami ngithethe nawe implementa-
tion and research team including the research assistants (Mthobisi Zikhali, 
Sibongseni Xulu, Xolani Ngwenya, Zakhele Zikhali), clinical team (Funanai 
Shange, Hlengiwe Ncanana, Lethiwe Mlambo, Monsley Myeni, Ndumiso 
Vilane, Nokwazi Ntombela, Nolwazi Ngcobo, Sinegugu Majozi, Sithembiso 
Luthuli), research administrator (Zama Nkalane), peer supervisors (Buyisile 
Kunene, Happy Matsebo, Mabali Mtshali, Sibonelo Mhlongo, Sithabiso 
Masango, Sphamandla Ngwenya, Thembisile Mthembu, Zanini Khumalo), 
and peer navigators (Anathi Olwethu Ntombela, Azande Myeni, Bongokuhle 
Sangweni, Busisiwe Gumede, Busisiwe Mthabela, Buyisile Kunene, Cabang-
ile Wendy Mafu, Fanelesibonge Mathenjwa, Hlengiwe Dorcas Ncanana, 
Hlengiwe Mpanza, Khanyisile Mdluli, Kwanele Mbatha, Kwanele Msweli, 
Kwanele Nqobile Jobe, Lindelwa Bongekile Nkosi, Londeka Mlungwana, 
Londeka Myeni, Lungile Ncube, Luyanda Ncube, Mbali Mtshali, Menzi Man-
qele, Motsebo Happy Mthethwa, Mpendulo Mkhwanazi, Mpendulo Sibiya, 
Msawenkosi Shabalala, Mthobisi Mkhwanazi, Nduduzo Zuma, Nhlakanipho 
Mkhwanazi, Nhlonipho Khumalo, Njabulo Zulu, Nkululelo Mantengu, Nobuhle 
Mthembu, Nodumo Ncube, Nokubekezela Mkhwanazi, Nokubonga Gumede, 
Nokubonga Mfekayi, Nokuthula Fezile Nsele, Nokwanda Dube, Nokwazi 
Mkhwanazi , Nombuso Mtshali, Nomfundo Ndlovu, Nomfundo Ntshangase, 
Nompilo Mkhwanazi, Nompumelelo Hlabisa, Nompumelelo Zikhali, Non-
hlanhla Mncwango, Nonhlanhla Mthethwa, Nonjabulo Mashaya, Nontando 
Mkhasibe, Nontando Sibiya, Nontethelelo Myeni, Nosipho Mpanza, Nosipho 
Nyawo, Nothile Kunene, Nqobile Masisi Mahlangu, Ntombiziningi Khumalo, 
Ntombizonke Masuku, Philasande Mfekayi, Sanele Zungu, Sanelisiwe Xulu, 
Senamile Mathunjwa, Sibekezelo Gina, Sibonelo Mhlongo, Sibusiso Mazibuko, 
Sibusiso Nkosi, Sifundo Sibiya, Sikhulile Mbuyazi , Silindile Mbatha, Simphiwe 
Thembisile Nkosi, Sinqobile Gumede, Sinqobile Mngomezulu, Siphamandla 
Ngwenya, Siphamandla Nsele, Sithabiso Masango, Sithembile Sangweni, 
Sithembile Thethwayo, Sithokozile Gugu Sithole, Siyabonga Ngubane, Stho-
bile Thethwayo, Thembisile Mthembu, Thobeka Manqele, Thobile Mfekayi, 
Thobile Ngcobo, Tholakele Madini, Thulani Mfekayi, Xolile Ncube, Xolile Sinen-
hlanhla Nyawo, Zamokwakhe Gumede, Zandile Nxumalo, Zandile Ximba, 
Zanini Khumalo, Zethu Thabethe), for their commitment to the study. We also 
extend our appreciation to our research community including the community 
advisory boards in uMkhanyakude district.

Authors’ contributions
MS conceived the study. MS, AC, KB, NC, TZ, JD, CH, NO, JB, and JS designed 
the study. JB and MS wrote the first draft of the manuscript. JB, MS, AC, KB, LS, 
JS, SH, GH, JM, CH, NC, TZ, TS, and JJ read and critically revised the manuscript. 
All authors read and approved the final manuscript.

Funding
This trial was made possible through funding from Bill and Melinda 
Gates Foundation (INV-033650); US National Institute of Health (NIH) R01 
(5R01MH114560-03); Africa Health Research Institute is the trial sponsor and 
is supported by core funding from the Wellcome Trust (Core grant number 
(082384/Z/07/Z). MS is an NIHR Research Professor (NIHR 301634). GH. is 
supported by a fellowship from the Wellcome Trust and Royal Society [grant 
number 210479/Z/18/Z]. NC is supported by a Wellcome Trust Early career 
fellowship (grant number 224309/Z/21/Z). The open access publication was 
made possible via the Bill and Melinda Gates Foundation (OPP1136774 and 
OPP1171600). For the purpose of open access, the author has applied a CC BY 
public copyright licence to any Author Accepted Manuscript version arising 
from this submission. The funders and sponsor have played no role in the 
study design, writing of the manuscript and in the decision to submit the 
manuscript for publication.

Availability of data and materials
Data sharing is not applicable to this article as no datasets are reported. How-
ever, following completion of the study all the datasets generated and/or 

analysed during the current trial will be made available in the AHRI repository 
at the time of publication of the primary outcome paper. Access to the 
datasets generated in the study will be included in all papers reporting study 
outcomes. Access to the full protocol and model consent forms may be avail-
able from the author.

Declarations

Ethics approval and consent to participate
We assert that all procedures contributing to this study comply with the ethi-
cal guidelines and standards of the relevant national and institutional commit-
tees on human experimentation and with the Declaration of Helsinki. Ethical 
approval has been obtained from the University of KwaZulu-Natal Biomedical 
Research Ethics Committee (BREC/00003735/2021) and UCL Research Ethics 
Committee (5672/006). All staff (including peer navigators) will be provided 
with training on research ethics including confidentiality, voluntary participa-
tion and good clinical practice. We will ensure confidentiality at all levels of 
the research process, and none of our reports, presentations or articles will 
contain study participants identifying information. Pseudo names will be used 
when reporting the data particularly qualitative data. Each participant will be 
assigned a unique non-identifying participant identification number. Prior to 
their involvement in the study, participants will be provided with adequate 
information about the study and they will be allowed to ask questions for 
clarifications. Voluntary informed consent will be ensured once participants 
have the full understanding of the study procedures. Written informed con-
sent will be obtained from all participants aged 18–30 years; written assent 
from participants aged 15–17 years, with written informed consent from their 
parents or guardian. All participants will have the right to withdraw from the 
study at any time. it will be stated clearly to participants that their refusal to 
participate in the study or desire to withdraw from the study will not affect 
them or any other health related services they are currently accessing, includ-
ing peer navigator support and clinical services provided in the study mobile 
clinics and DoH clinics. We have established a Trial Advisory Group with clinical 
trials, PrEP, statistical and social science expertise to oversee the trial. This is 
an effectiveness trial of different models of service delivery and all tests and 
drugs used are approved for clinical use in South Africa. All clinical care follows 
South African clinical guidelines. The risk of harm is anticipated to be low and 
detailed in the study protocol. For the costing, additional ethical approval has 
been obtained from the University of Witwatersrand Human Research Ethics 
Committee (Medical) (HREC 220708) and Boston University IRB (H43001). All 
deviations from protocol, protocol modifications will be communicated to 
Trial Steering Committee, Biomedical Research Ethics Committees (UCL and 
KZN), trial registry and in the trial publications.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Africa Health Research Institute, Mtubatuba, KwaZulu-Natal, South Africa. 
2 Institute for Global Health, University College London, London, UK. 3 Univer-
sity of KwaZulu-Natal, Durban, South Africa. 4 University of the Witwatersrand, 
Johannesburg, South Africa. 5 Health Economics and Epidemiology Research 
Office, Wits Health Consortium, Johannesburg, South Africa. 6 Department 
of Medical Microbiology, Academic Medical Center, University of Amsterdam, 
Amsterdam, Netherlands. 7 London School of Hygiene & Tropical Medicine, 
London, UK. 8 Harvard T.H. Chan School of Public Health, Boston, USA. 9 Mas-
sachusetts General Hospital, Boston, USA. 

Received: 12 April 2023   Accepted: 7 July 2023

References
 1. Statistics South Africa.: Mid-year population estimates 2021 http:// www. 

stats sa. gov. za/ publi catio ns/ P0302/ P0302 2021. pdfSt atist ics [Cited 2022 
May 17]: Statistics South Africa.; 2021.

https://doi.org/10.1186/s12889-023-16262-x
https://doi.org/10.1186/s12889-023-16262-x
http://www.statssa.gov.za/publications/P0302/P03022021.pdfStatistics
http://www.statssa.gov.za/publications/P0302/P03022021.pdfStatistics


Page 13 of 14Busang et al. BMC Public Health         (2023) 23:1553  

 2. Francis SC, Mthiyane TN, Baisley K, McHunu SL, Ferguson JB, Smit T, Cru-
citti T, Gareta D, Dlamini S, Mutevedzi T, et al. Prevalence of sexually trans-
mitted infections among young people in South Africa: A nested survey 
in a health and demographic surveillance site. PLoS Med. 2018;15(2): 
e1002512.

 3. Jarolimova J, Platt LR, Curtis MR, Philpotts LL, Bekker LG, Morroni C, 
Shahmanesh M, Mussa A, Barracks K, Ciaranello AL, et al. Curable sexually 
transmitted infections among women with HIV in sub-Saharan Africa. 
AIDS. 2022;36(5):697–709.

 4. Birdthistle I, Tanton C, Tomita A, de Graaf K, Schaffnit SB, Tanser F, 
Slaymaker E. Recent levels and trends in HIV incidence rates among 
adolescent girls and young women in ten high-prevalence African 
countries: a systematic review and meta-analysis. Lancet Glob Health. 
2019;7(11):e1521–40.

 5. Akullian A, Vandormael A, Miller JC, Bershteyn A, Wenger E, Cuadros D, 
Gareta D, Barnighausen T, Herbst K, Tanser F. Large age shifts in HIV-1 
incidence patterns in KwaZulu-Natal, South Africa. Proc Natl Acad Sci U S 
A. 2021;118(28):e2013164118. https:// doi. org/ 10. 1073/ pnas. 20131 64118.

 6. Gourlay A, Birdthistle I, Mthiyane NT, Orindi BO, Muuo S, Kwaro D, Shah-
manesh M, Baisley K, Ziraba A, Floyd S. Awareness and uptake of layered 
HIV prevention programming for young women: analysis of population-
based surveys in three DREAMS settings in Kenya and South Africa. BMC 
Public Health. 2019;19(1):1417.

 7. Chimbindi N, Birdthistle I, Shahmanesh M, Osindo J, Mushati P, Ondeng’e 
K, Zuma T, Chiyaka T, Kyegombe N, Hargreaves J, et al. Translating 
DREAMS into practice: Early lessons from implementation in six settings. 
PLoS One. 2018;13(12):e0208243.

 8. Vandormael A, Akullian A, Siedner M, de Oliveira T, Barnighausen T, Tanser 
F. Declines in HIV incidence among men and women in a South African 
population-based cohort. Nat Commun. 2019;10(1):5482.

 9. Choko AT, Corbett EL, Stallard N, Maheswaran H, Lepine A, Johnson CC, 
Sakala D, Kalua T, Kumwenda M, Hayes R, et al. HIV self-testing alone 
or with additional interventions, including financial incentives, and 
linkage to care or prevention among male partners of antenatal care 
clinic attendees in Malawi: An adaptive multi-arm, multi-stage cluster 
randomised trial. PLoS Med. 2019;16(1):e1002719.

 10. McCormack S, Dunn DT, Desai M, Dolling DI, Gafos M, Gilson R, Sullivan 
AK, Clarke A, Reeves I, Schembri G, et al. Pre-exposure prophylaxis to 
prevent the acquisition of HIV-1 infection (PROUD): effectiveness results 
from the pilot phase of a pragmatic open-label randomised trial. Lancet. 
2016;387(10013):53–60.

 11. Rodger AJ, Cambiano V, Bruun T, Vernazza P, Collins S, Degen O, Corbelli 
GM, Estrada V, Geretti AM, Beloukas A, et al. Risk of HIV transmission 
through condomless sex in serodifferent gay couples with the HIV-
positive partner taking suppressive antiretroviral therapy (PARTNER): 
final results of a multicentre, prospective, observational study. Lancet. 
2019;393(10189):2428–38.

 12. Rodger AJ, Cambiano V, Bruun T, Vernazza P, Collins S, van Lunzen J, Cor-
belli GM, Estrada V, Geretti AM, Beloukas A, et al. Sexual Activity Without 
Condoms and Risk of HIV Transmission in Serodifferent Couples When 
the HIV-Positive Partner Is Using Suppressive Antiretroviral Therapy. JAMA. 
2016;316(2):171–81.

 13. Baisley KJ, Seeley J, Siedner MJ, Koole K, Matthews P, Tanser F, Bar-
nighausen T, Smit T, Gareta D, Dlamini S, et al. Findings from home-based 
HIV testing and facilitated linkage after scale-up of test and treat in rural 
South Africa: young people still missing. HIV Med. 2019;20(10):704–8.

 14. Iwuji CC, Orne-Gliemann J, Larmarange J, Balestre E, Thiebaut R, Tanser F, 
Okesola N, Makowa T, Dreyer J, Herbst K, et al. Universal test and treat and 
the HIV epidemic in rural South Africa: a phase 4, open-label, community 
cluster randomised trial. Lancet HIV. 2018;5(3):e116–25.

 15. Dave S, Peter T, Fogarty C, Karatzas N, Belinsky N, Pant Pai N. Which com-
munity-based HIV initiatives are effective in achieving UNAIDS 90–90-90 
targets? A systematic review and meta-analysis of evidence (2007–2018). 
PLoS One. 2019;14(7):e0219826.

 16. Barnabas RV, Szpiro AA, van Rooyen H, Asiimwe S, Pillay D, Ware NC, 
Schaafsma TT, Krows ML, van Heerden A, Joseph P, et al. Community-
based antiretroviral therapy versus standard clinic-based services for HIV 
in South Africa and Uganda (DO ART): a randomised trial. Lancet Glob 
Health. 2020;8(10):e1305–15.

 17. Koss CA, Charlebois ED, Ayieko J, Kwarisiima D, Kabami J, Balzer LB, 
Atukunda M, Mwangwa F, Peng J, Mwinike Y, et al. Uptake, engagement, 

and adherence to pre-exposure prophylaxis offered after population HIV 
testing in rural Kenya and Uganda: 72-week interim analysis of observa-
tional data from the SEARCH study. Lancet HIV. 2020;7(4):e249–61.

 18. Cluver LD, Orkin FM, Campeau L, Toska E, Webb D, Carlqvist A, Sherr L. 
Improving lives by accelerating progress towards the UN Sustainable 
Development Goals for adolescents living with HIV: a prospective cohort 
study. Lancet Child Adolesc Health. 2019;3(4):245–54.

 19. Bernays S, Tshuma M, Willis N, Mvududu K, Chikeya A, Mufuka J, Cowan F, 
Mavhu W. Scaling up peer-led community-based differentiated support 
for adolescents living with HIV: keeping the needs of youth peer support-
ers in mind to sustain success. J Int AIDS Soc. 2020;23(Suppl 5):e25570.

 20. Mavhu W, Willis N, Mufuka J, Bernays S, Tshuma M, Mangenah C, 
Maheswaran H, Mangezi W, Apollo T, Araya R, et al. Effect of a differenti-
ated service delivery model on virological failure in adolescents with HIV 
in Zimbabwe (Zvandiri): a cluster-randomised controlled trial. Lancet 
Glob Health. 2020;8(2):e264–75.

 21. Kanters S, Park JJ, Chan K, Ford N, Forrest J, Thorlund K, Nachega JB, Mills 
EJ. Use of peers to improve adherence to antiretroviral therapy: a global 
network meta-analysis. J Int AIDS Soc. 2016;19(1):21141.

 22. He J, Wang Y, Du Z, Liao J, He N, Hao Y. Peer education for HIV prevention 
among high-risk groups: a systematic review and meta-analysis. BMC 
Infect Dis. 2020;20(1):338.

 23. Krishnaratne S, Hensen B, Cordes J, Enstone J, Hargreaves JR. Interven-
tions to strengthen the HIV prevention cascade: a systematic review of 
reviews. Lancet HIV. 2016;3(7):e307–317.

 24. Shahmanesh M, Okesola N, Chimbindi N, Zuma T, Mdluli S, Mthiyane N, 
Adeagbo O, Dreyer J, Herbst C, McGrath N, et al. Thetha Nami: participa-
tory development of a peer-navigator intervention to deliver biosocial 
HIV prevention for adolescents and youth in rural South Africa. BMC 
Public Health. 2021;21(1):1393.

 25. Adeagbo O, Herbst C, Blandford A, McKendry R, Estcourt C, Seeley 
J, Shahmanesh M. Exploring People’s Candidacy for Mobile Health-
Supported HIV Testing and Care Services in Rural KwaZulu-Natal, South 
Africa: Qualitative Study. J Med Internet Res. 2019;21(11):e15681.

 26. Zuma T, Seeley J, Mdluli S, Chimbindi N, McGrath N, Floyd S, Birdthistle I, 
Harling G, Sherr L, Shahmanesh M. Young people’s experiences of sexual 
and reproductive health interventions in rural KwaZulu-Natal, South 
Africa. Int J Adolesc Youth. 2020;25(1):1058–75.

 27. Chimbindi N, Birdthistle I, Floyd S, Harling G, Mthiyane N, Zuma T, Har-
greaves JR, Seeley J, Shahmanesh M. Directed and target focused multi-
sectoral adolescent HIV prevention: Insights from implementation of the 
“DREAMS Partnership” in rural South Africa. J Int AIDS Soc. 2020;23(Suppl 
5):e25575.

 28. Nakasone SE, Chimbindi N, Mthiyane N, Nkosi B, Zuma T, Baisley K, Dreyer 
J, Pillay D, Floyd S, Birdthistle I, et al. “They have this not care - don’t care 
attitude:” A Mixed Methods Study Evaluating Community Readiness for 
Oral PrEP in Adolescent Girls and Young Women in a Rural Area of South 
Africa. AIDS Res Ther. 2020;17(1):55.

 29. Shahmanesh M, Mthiyane TN, Herbsst C, Neuman M, Adeagbo O, Mee P, 
Chimbindi N, Smit T, Okesola N, Harling G et al: Effect of peer-distributed 
HIV self-test kits on demand for biomedical HIV prevention in rural 
KwaZulu-Natal, South Africa: a three-armed cluster-randomised trial 
comparing social networks versus direct delivery. BMJ Glob Health 2021, 
6(Suppl 4).

 30. Chimbindi N, Mthiyane N, Zuma T, Baisley K, Pillay D, McGrath N, Harling 
G, Sherr L, Birdthistle I, Floyd S, et al. Antiretroviral therapy based HIV pre-
vention targeting young women who sell sex: a mixed method approach 
to understand the implementation of PrEP in a rural area of KwaZulu-
Natal. South Africa AIDS Care. 2022;34(2):232–40.

 31. Gareta D, Baisley K, Mngomezulu T, Smit T, Khoza T, Nxumalo S, Dreyer J, 
Dube S, Majozi N, Ording-Jesperson G, et al. Cohort Profile Update: Africa 
Centre Demographic Information System (ACDIS) and population-based 
HIV survey. Int J Epidemiol. 2021;50(1):33–4.

 32. Shahmanesh M, Okesola N, Chimbindi N, Zuma T, Mdluli S, Mthiyane 
N, et al. Thetha Nami: Participatory development of a peer-navigator 
intervention to deliver biosocial HIV prevention for adolescents and 
young men and women in rural South Africa. BMC Public Health. 
2021;21:1393. https:// bmcpu blich ealth. biome dcent ral. com/ artic les/ 10. 
1186/ s12889- 021- 11399-z.

 33. Adeagbo OA, Seeley J, Gumede D, Xulu S, Dlamini N, Luthuli M, Dreyer J, 
Herbst C, Cowan F, Chimbindi N, et al. Process evaluation of peer-to-peer 

https://doi.org/10.1073/pnas.2013164118
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-11399-z
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-11399-z


Page 14 of 14Busang et al. BMC Public Health         (2023) 23:1553 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

delivery of HIV self-testing and sexual health information to support HIV 
prevention among youth in rural KwaZulu-Natal, South Africa: qualitative 
analysis. BMJ Open. 2022;12(2):e048780.

 34. Crisp N: Updated guidelines for the provision of oral pre-exposure proph-
ylaxis (PrEP) to persons at substantial risk of HIV infection. Department of 
Health South Africa. In. https:// www. knowl edgeh ub. org. za/ system/ files/ 
elibd ownlo ads/ 2022- 08/ PrEP% 20Gui delin es% 20Upd ate% 2012% 20% 
20Nov% 20% 202021% 20Fin al. pdf,: Department of Health South Africa.; 
2021.

 35. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research 
electronic data capture (REDCap)–a metadata-driven methodology and 
workflow process for providing translational research informatics sup-
port. J Biomed Inform. 2009;42(2):377–81.

 36. Adeagbo OA, Mthiyane N, Herbst C, Mee P, Neuman M, Dreyer J, 
Chimbindi N, Smit T, Okesola N, Johnson C, et al. Cluster randomised 
controlled trial to determine the effect of peer delivery HIV self-testing to 
support linkage to HIV prevention among young women in rural Kwa-
Zulu-Natal, South Africa: a study protocol. BMJ Open. 2019;9(12):e033435.

 37. Hemming K, Kasza J, Hooper R, Forbes A, Taljaard M. A tutorial on sample 
size calculation for multiple-period cluster randomized parallel, cross-
over and stepped-wedge trials using the Shiny CRT Calculator. Int J 
Epidemiol. 2020;49(3):979–95.

 38. Shahmanesh M, Mthiyane N, Herbst C, Adeagbo O, Neuman M, Mee 
P, Dreyer J, Chimbindi N, Smit T, Okesola N et al: Peer-distributed HIV 
self-test kits to increase demand for HIV prevention and care services in 
rural KwaZulu-Natal, South Africa: a three-armed cluster-randomised trial 
comparing social-networks versus direct delivery. In., vol. 24: JOHN WILEY 
& SONS LTD; 2021.

 39. Moore GF, Evans RE, Hawkins J, Littlecott H, Melendez-Torres GJ, Bonell C, 
Murphy S. From complex social interventions to interventions in complex 
social systems: Future directions and unresolved questions for interven-
tion development and evaluation. Evaluation (Lond). 2019;25(1):23–45.

 40. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, Moore 
L, O’Cathain A, Tinati T, Wight D, et al. Process evaluation of complex inter-
ventions: Medical Research Council guidance. BMJ. 2015;350:h1258.

 41. Bonell C, Prost A, Melendez-Torres GJ, Davey C, Hargreaves JR: Will it work 
here? A realist approach to local decisions about implementing interven-
tions evaluated as effective elsewhere. Journal of epidemiology and 
community health 2020.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.knowledgehub.org.za/system/files/elibdownloads/2022-08/PrEP%20Guidelines%20Update%2012%20%20Nov%20%202021%20Final.pdf
https://www.knowledgehub.org.za/system/files/elibdownloads/2022-08/PrEP%20Guidelines%20Update%2012%20%20Nov%20%202021%20Final.pdf
https://www.knowledgehub.org.za/system/files/elibdownloads/2022-08/PrEP%20Guidelines%20Update%2012%20%20Nov%20%202021%20Final.pdf

	Thetha Nami ngithethe nawe (Let’s Talk): a stepped-wedge cluster randomised trial of social mobilisation by peer navigators into community-based sexual health and HIV care, including pre-exposure prophylaxis (PrEP), to reduce sexually transmissible HIV am
	Abstract 
	Background 
	Methods 
	Discussion 
	Trial registration 

	Background
	Objectives
	Main trial objective
	Specific trial objectives

	Methods
	Trial design
	Study setting
	Study population
	Study interventions
	Standard of Care (SOC)
	Thetha Nami ngithethe nawe

	SRH mobile clinic procedures
	Primary outcomes
	Secondary outcomes
	Randomisation restriction
	Randomisation and assignment of intervention
	Blinding
	Criteria for discontinuing or modifying allocated interventions
	Strategies to improve adherence in the intervention clusters
	Outcome ascertainment
	Cross-sectional surveys
	Programme and process data
	Qualitative data
	Costing data

	Theory of change
	Sample size
	Data management
	Statistical analysis
	In-depth interviews
	Adverse event reporting and harms
	Ethics and trial oversight

	Discussion
	Trial registration
	Anchor 40
	Acknowledgements
	References


