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STUDY PROTOCOL

Testing a social network approach 
to promote HIV self-testing and linkage to care 
among fishermen at Lake Victoria: study 
protocol for the Owete cluster randomized 
controlled trial
Lila A. Sheira1*  , Zachary A. Kwena2, Edwin D. Charlebois3, Kawango Agot4, Benard Ayieko4, Monica Gandhi1, 
Elizabeth A. Bukusi2,5, Harsha Thirumurthy6 and Carol S. Camlin3,5 

Abstract 

Background: Nearly 50% of men living with HIV in many countries are unaware of their HIV status; men also have 
lower uptake of HIV treatment and pre-exposure prophylaxis (PrEP). In SSA, highly mobile men such as those working 
in fishing communities alongside Lake Victoria have low uptake of HIV testing and low rates of linkage to HIV treat-
ment and PrEP, despite increasing availability of these services. HIV self-testing (HIVST) kits hold promise for overcom-
ing barriers to HIV testing and linkage to services for HIV-positive and HIV-negative men. We describe here a protocol 
for an HIV status-neutral, social network-based approach to promote HIV testing, linkage to care and prevention, and 
better health outcomes, including adherence, in fishermen around Lake Victoria.

Methods: Utilizing beach management unit (BMU) registries of fishermen operating in three Lake Victoria fishing 
communities in Siaya County, Kenya, we completed a census and social network mapping to identify close social 
networks of men. Network clusters identified by a socially-central lead (“promotor”) and selected to ensure maximal 
separation between treatment and control will be randomized. Promotors in both arms will receive basic HIV train-
ing; intervention promotors are further trained in HIVST to distribute kits to their cluster, while control promotors will 
distribute to their cluster vouchers for free HIVST at nearby clinics. We will test whether these promoters can enhance 
linkage to ART and PrEP after self-testing, thereby addressing a key limitation of HIVST. We will also measure 6- and 
12-month viral load in those living with HIV and PrEP adherence among those without HIV via urine tenofovir levels as 
objective markers of adherence.

Discussion: This study has the potential to improve HIV health and promote HIV prevention among a hard to reach, 
at-risk, and highly mobile population of men in Western Kenya—a critical population in Kenya’s HIV prevention and 
treatment program. Further, if successful, this innovative social networks-based model could be scaled at the regional 

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

*Correspondence:  lila.sheira@ucsf.edu

1 Division of HIV, Infectious Diseases, and Global Medicine, University 
of California, San Francisco, 1001 Potrero Ave. Building 100, Ward 84, San 
Francisco, USA
Full list of author information is available at the end of the article

http://orcid.org/0000-0002-1831-8506
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13063-022-06409-3&domain=pdf


Page 2 of 10Sheira et al. Trials          (2022) 23:463 

Introduction
Engagement of men in HIV prevention and treatment is 
a crucial component of the global response to HIV and 
AIDS. In sub-Saharan Africa (SSA) in particular, men 
fall behind their female peers in terms of HIV testing [1], 
knowledge of HIV status, and once diagnosed, HIV treat-
ment and care outcomes such as adherence [2, 3] and 
viral load suppression [4]. Taken together, these behav-
iors and outcomes translate to continued onwards trans-
mission of HIV to women [5].

In Kenya, much of the HIV epidemic is centered in 
the geographic area surrounding Lake Victoria. Highly 
mobile men such as those working in fishing commu-
nities alongside Lake Victoria have low uptake of HIV 
testing and low rates of linkage to HIV treatment and 
PrEP, despite increasing availability of these services [4, 
6]. Labor-related mobility [7], transactional sex [8], and 
the fulfillment of culturally valued masculine roles [9] 
interact and manifest in vulnerabilities for HIV preven-
tion and treatment. For example, low rates of HIV testing 
and care engagement among fishermen are influenced 
by structural factors such as access to services at fixed-
location clinics that may be distant from beaches, and 
regular opening hours for clinics that are not compatible 
with fishing schedules [10–13]. There also exists a “sex-
for-fish” economy (“jaboya”, where fishermen give female 
traders access to fish in exchange for sex), which contrib-
utes to their exceptionally high risks [14–18]. Indeed, a 
meta-analysis of 44 studies found that 42% of fishermen 
reported engaging in transactional sex, and of those, 
nearly half reported unprotected sex [19]. Traditional 
gender roles implicit to men play a role as well, whereby 
health-seeking behavior, especially in regard to HIV, can 
be seen as weak and is intertwined with HIV stigma [20]. 
These structural and cultural barriers contribute to sub-
optimal HIV prevention and treatment behaviors among 
fisherfolk.

HIV self-testing (HIVST) presents an excellent oppor-
tunity to bridge these gaps. HIV self-testing kits are a 
new strategy implemented within the last decade that 
address concerns about both confidentiality and stigma, 
as well as reaching vulnerable populations, such as fish-
erfolk [21]. The World Health Organization supports the 

use of HIV self-testing kits as an effective and safe means 
to increase knowledge of one’s HIV status and linkage to 
HIV care [22]. For those who test negative, HIVST inter-
ventions offer a linkage to PrEP, thereby offering available 
HIV preventative care and reducing subsequent trans-
mission. Studies across SSA show high demand for HIV 
self-testing kits [23, 24]. In Kenya, a community-based 
distribution of HIV self-testing kits was found to be 
highly acceptable and with a substantial completion rate 
[25].

Providing multiple self-tests to men and encouraging 
them to distribute tests to men in their social networks 
(i.e., “secondary distribution”) is a promising but untested 
strategy to increase men’s testing. Secondary distribution 
of self-tests within social networks may be a low-cost, 
efficient way to increase testing coverage, and may also 
address barriers to accessing clinics during operating 
hours which can be a barrier for fishermen. Secondary 
distribution of self-tests by women to their male partners 
is an effective way to promote partner and couples testing 
[26, 27]; such approaches are now being implemented in 
many countries [28]. However, this does not sufficiently 
leverage the fact that men are highly influenced by their 
peers. The influence of social networks on health behav-
iors and outcomes is well established [29–35], and it is 
known that social network characteristics can influence 
behavior through the circulation of ideas and social influ-
ence [36].

Objectives and hypotheses
The proposed study aims to identify strategies needed to 
close gaps in HIV care and prevention cascades in high 
priority populations and settings in sub-Saharan Africa. 
These gaps are most pronounced in men, who are less 
likely than women to test for HIV and seek HIV treat-
ment or prevention services, and in high HIV incidence 
settings such as western Kenya. We will harness the 
power of peer influence within men’s close social net-
works and leverage new technologies such as HIV self-
tests and point-of-care PrEP adherence assays to increase 
men’s HIV testing rates and both measure and support 
adherence. To this end, the study will test three central 
hypotheses:

level to address HIV prevention and care among similarly at-risk populations of men in eastern Africa and inland fish-
eries settings across the continent.

Trial registration: Self-Test Strategies and Linkage Incentives to Improve ART and PrEP Uptake in Men, registered on 
February 26, 2021, registration #NCT04 772469.

Keywords: HIV self-testing, Men, PrEP, Urine adherence testing, Social networks, Cluster randomized controlled trial, 
HIV and human mobility

https://clinicaltrials.gov/ct2/show/NCT04772469


Page 3 of 10Sheira et al. Trials          (2022) 23:463  

1. A higher rate of HIV testing will be observed after 
three months among men in networks that receive 
the intervention compared to control;

2. The intervention will result in higher rates of (a) link-
age to ART or PrEP (confirmatory testing and ART 
referral for positives, and PrEP screening for nega-
tives) and (b) ART and PrEP uptake will be observed 
within 3 months (+ or – about 1 month) in the inter-
vention group; and

3. Higher rates of virologic suppression will be observed 
in men living with HIV, and higher PrEP adherence 
observed among uninfected men, in the intervention 
group compared to the control group.

Methods/design
Trial design
The Owete Study is a cluster randomized controlled trial. 
The unit of randomization is clusters of close social net-
works of fishermen working on the beaches of Lake Vic-
toria in Siaya County, Kenya.

Study status
Baseline visits began in September 2021 in the pilot 
beach and were complete by June 2022. Follow-up visits 
will occur from April 2022 to July 2022, and study follow-
up is estimated to complete by September 2022.

Study setting
Siaya county borders Lake Victoria and has a population 
of ~ 1 million [37, 38]. It is divided into six sub-counties 
of Rarieda, Bondo, Alego Usonga, Gem, Ugenya, and 
Ugunja, with the beaches in Rarieda and Bondo only. The 
county has an estimated 79 beaches and nearly 38,000 
fisherfolk. Its population relies heavily on fishing and 
subsistence farming, amidst high rates of poverty. Siaya 
County is also burdened by high rates of HIV, tubercu-
losis, and malaria [39, 40]. HIV prevalence is 15.3% [41], 
28.9% in those aged 25–49 years [42], and highest among 
fisherfolk at 32.1%. High-risk behaviors, including con-
current partnerships, the jaboya sex-for-fish economy, 
and low condom use, enhance HIV risks [15, 18].

Clinical setting
Most clinics in Siaya County are operated by the Kenya 
Ministry of Health and typically staffed by clinical offic-
ers and nurses apart from level 4 or higher facilities that 
may also have medical officers. HIV and PrEP services 
are co-located, supported by the United States President’s 
Emergency for AIDS Relief through local implementing 
partners and integrated within the clinics. The Siaya sub-
counties bordering Lake Victoria have 70 health facilities 
offering ART with 40,258 patients currently in care. Of 

the 70 clinics, 23 are within 3.5 km of beach communi-
ties. The study will be conducted in partnership with five 
of these clinics, three of which offer 24 h and weekend 
services including HIV care and prevention [43]. We will 
work each health facility in-charge to identify one of their 
staff to support this study.

Eligibility criteria
Eligibility includes being a male aged 18 or older, work-
ing as a fisherman or fisheries-related occupation (e.g., 
net repairers, boat builders, boat mechanics, etc.) who 
are willing and able to provide informed consent and 
are not currently participating in another research study 
related to HIV testing, treatment, and/or prevention. Any 
individual who is less than 18 years of age, female, lack-
ing adequate cognition to consent or complete the study 
activities, or involved in another study related to HIV 
treatment and care will be excluded.

Recruitment
All study participants will be recruited using the Beach 
Management Unit (BMU) registry, which documents the 
name, contact information, and role of each individual 
registered to work at a given beach. BMU registration 
is required by Kenyan law and is thus a comprehensive 
record for ascertaining all individuals involved with fish-
ing at a given beach.

Randomization and treatment allocation
The study team will work with BMU officials to conduct 
a census/BMU registry update and verification in study 
communities to identify the population of men eligible 
for the study. We will screen, recruit, and enroll eligi-
ble men who give their informed consent to participate, 
then measure their close social networks and baseline 
characteristics. A social network survey will be used to 
obtain information on the close social networks of fisher-
men using name-generators. This survey will ask partici-
pants to name the men in their community to whom they 
are most closely connected for domains such as health 
(whom they would seek health information from or share 
information with), finances (to whom they would turn to 
borrow money), and spending time (on work and social 
activities). Using the social network data obtained from 
the census along with a name matching algorithm, we 
will identify close male social networks that exist in study 
communities. “Close” networks will typically include 
4–10 men. The network clusters are selected to have high 
connectivity to a central leader, who will also act as the 
intervention promoter, to have multiple overlapping ties 
within the group, and to have as few ties as possible to 
other study groups. The network-central “promoter” of 
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HIV testing will be the main individual study staff will 
contact to implement intervention and control group 
activities and approached for consent. Local close net-
works with consenting promoters will be eligible for 
randomization.

Close social networks will be randomized 1:1 to inter-
vention and control arms using a computer algorithm 
that performs randomization stratified by beach. All 
network members will receive the study arm condi-
tion to which their network is assigned. Participation of 
all network members is not a requirement for network 
randomization. Network/cluster leaders will be invited 
to participate as promotors. During the promotor train-
ing, treatment allocation will be revealed to the promo-
tors and to field staff implementing the training. Given 
the nature of the intervention, blinding is not possible 
for study staff nor participants; however, blinding will 
be maintained for the investigative and data team. There 
are no plans to remove blinding during the course of the 
study.

Interventions
We aim to enroll and randomize at least 80 clusters 
across the three beaches. In networks randomized to the 
intervention, promoters will be given multiple self-tests 
labeled with a unique network specific number to offer 
self-tests to men in their close social networks and to 
motivate them to use the self-tests privately or with their 
support. The control promoter training will cover general 
HIV, PrEP, and treatment information, including learn-
ing about the benefits of HIV testing, while the interven-
tion promoter training adds training in the usage of oral 
fluid-based HIV tests and in how to motivate others to 
use self-tests. After the training, the control promoters 
will receive vouchers for free HIVST at nearby clinics to 
distribute to their cluster member while the interven-
tion promoters will receive multiple HIVST kits plus 
voucher for a small amount of remuneration for distribu-
tion to other men. The small remuneration amount in the 
voucher will be redeemable at participating health facili-
ties when participants go for confirmatory testing. An 
enhanced control arm was selected over standard of care 
to permit a comparison of men’s use of HIV self-tests 
received from other men in their social networks with 
men’s use of HIV self-tests received in clinics, ensuring 
that any observed differences were not influenced by 
receipt of a transport voucher. To equalize the poten-
tial influence of a financial incentive on behaviors, men 
in both arms received vouchers for transport to clinics 
(for men in control arm, to receive a self-test kit for free 
from the clinic, and for men in the intervention arm to 
go to the clinic for confirmatory testing). Promoters in 

the intervention group will be asked to distribute infor-
mation and transport vouchers for ART or PrEP when 
distributing HIV self-tests to men in their close social 
networks. No stop/discontinuation-criteria have been 
identified.

Outcomes
The primary outcome will be self-reported HIV testing 
in the past 3 months by participants, as measured in the 
3-month follow-up surveys. The second primary out-
come will be defined as the proportion of individuals who 
link to ART (if confirmatory HIV testing is positive) or 
PrEP evaluation (if confirmatory HIV testing is negative), 
meaning they present at a study facility/clinic (depending 
on results of HIV testing) within 3 months of the inter-
vention start (defined as from when study promotors 
receive the kits for distribution).

The third primary outcome is a composite measure 
meant to capture “success” in HIV prevention and/or 
treatment behaviors. PrEP adherence will be measured 
at 6 and 12 months after initiation using our novel tech-
nology of point-of-care rapid testing to assess TFV adher-
ence in urine (developed by Gandhi in collaboration with 
Abbott Diagnostics™). The measure will be defined as 
either adequate levels of tenofovir, indicating PrEP adher-
ence via a point-of-care urine adherence assay (TFV 
levels of < 1500 ng/mL vs. ≥ 1500 ng/ml to distinguish 
between inadequate and adequate adherence) among 
HIV seronegative individuals who screened eligible for 
PrEP or the proportion of HIV-positive participants with 
viral suppression (defined as HIV RNA < 400 c/mL using 
the Abbott realTime HIV-1 platform and assay, with a 
detectable threshold of 40 cells per microliter) at 6 and 
12 months.

Finally, as secondary outcomes, we will assess retention 
on ART or PrEP at 6 and 12 months: Using clinic records, 
we will assess whether men who initiated PrEP and ART 
attended scheduled appointments and will compare them 
to those who were either prescribed PrEP or tested posi-
tive for HIV.

Provisions for post‑trial care
There is no anticipated harm or compensation for trial 
participation. There are no plans for any post-trial care.

Qualitative assessment
A qualitative study will be conducted to explore poten-
tial mechanisms of action and to identify barriers and 
facilitators of the intervention implementation. Quali-
tative investigations will be focused on three domains 
(Table 1): (1) mechanisms of action of the intervention 
that result in success or failure in aim 1 (HIVST usage), 
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aim 2 (linkage to ART or PrEP), and aim 3 (suppressed 
or unsuppressed or detectable TFV levels in urine), 
(2) key issues impacting the effectiveness of individual 
components of the intervention, and (3) barriers and 
facilitators of implementation of the intervention.

Qualitative study population 

1) In-depth interviews: up to 40 participants, selected to 
be equally balanced across study arms (i.e., 20 men 
per arm)

2) Key informant interviews: up to 15 promoters from 
the intervention, and 10 in the control arm

3) FGD groups: 3 focus groups per study arm, with 8–12 
participants in each group. FGDs will include partici-
pants from all study sites

Sampling approach We will use a qualitative sampling 
strategy drawing from grounded theory [44], in which 
sampling, data collection, and analysis processes are 
iterative: we will use baseline data to define initial sam-
pling categories (balance across study arms, sites and 
HIV status) for selection of the first several participants 
in each category and thereafter select additional partici-
pants according to new categories based upon emergent 
findings: sampling is completed when data are ‘saturated’, 

i.e., no emergent findings elicit a need for additional par-
ticipants. Thresholds are defined for practical reasons of 
study schedule and budget.

Analytic approach We will use a rigorous two-phased 
analysis approach, beginning with (1) qualitative analysis 
of in-depth and key informant interview and FGD data, 
using a grounded theoretical approach that involves iter-
ative inductive coding of empirical data (transcripts), fol-
lowed by a (2) mixed-methods analysis of qualitative data 
grouped by categories defined using social network sur-
vey data, process and fidelity measures, and trial outcome 
data. This will involve analyzing qualitative data collected 
within categorized groups of participants including (but 
not limited to) testers vs. non-testers, linkers vs. non-
linkers to ART and PrEP, virally suppressed vs. detectable 
VL, and PrEP adherent vs. non-adherent. This approach 
will allow us to identify emergent themes within group-
ings and to rigorously assess conceptual alignment or dif-
ferences across groupings, with attention to evidence of 
contradictory findings and deviant cases in the data.

Participant timeline
Research staff will collect data from all study partici-
pants in both arms at approximately zero months/base-
line, 3  months, 6  months, and 12  months (Fig.  1). All 

Table 1 Qualitative and mixed methods research domains and topics by research aim

Domain Aim 1 topics Aim 2 topics Aim 3 topics

Mechanisms of intervention action • Attributions for decision to test
◦ Role of promoter: perceived 
influence
◦ Other barriers and facilitators to 
testing
• Attitudes and expectancies re: use 
of HIVST
• Perceived norms re: testing within 
close social network
• Vicarious efficacy re: HIV self-
testing (seeing peers successfully use 
HIVST)

• Attributions for decision to link
◦ Role of promoter: perceived 
influence
◦Role of incentives
• Attitudes and expectancies re: ART 
and PrEP
• Perceived norms re: linkage to 
ART and PrEP within close social 
network
• Vicarious efficacy re: linkage (see-
ing peers successfully link to ART or 
PrEP)

• Attributions for ongoing engage-
ment in HIV care (ART) and preven-
tion (PrEP)
◦ Role of promoter: perceived influ-
ence
◦ Role of incentives
• Perceived norms re: engagement 
in ART and PrEP within close social 
network
• Vicarious efficacy (seeing peers suc-
cessfully engaged in ART or PrEP)

Factors impacting effectiveness of 
intervention components

• Knowledge of how to use self-
tests (effectiveness of promoter 
training)
• Relationship factors (e.g., HIV sta-
tus disclosure, HIV seroconcordant/
discordant status)
• Psychological factors (e.g., 
perceived risk, fear, fatalism, self-
efficacy to test for HIV)

• Knowledge of benefits of ART 
and PrEP (effectiveness of promoter 
training)
• Relationship factors (e.g., HIV status 
disclosure, partner support)
• Psychological factors (e.g., expec-
tancies, fear, fatalism, self-efficacy 
to link)

• Experiences with ART/PrEP (per-
ceived emotional, physical benefits/
costs)
• Effective management of side 
effects
• Relationship factors (e.g., relation-
ship change, disclosure, partner 
support)
• Psychological factors (e.g., ART/PrEP 
fatigue, changes in risk, self-efficacy)

Barriers and facilitators of imple-
mentation

• Role of promoter: salience, trust 
towards promoter within network
• Promoters’ self-perceptions and 
motivation

• Individual mobility and distance 
to clinic
• Past and current experiences with 
providers/perceived quality of care

• Individual mobility and distance 
to clinic
• Past and current experiences with 
providers/perceived quality of care
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assessments will have a window of +/− 1  month. Out-
come assessments collected via clinical chart abstraction 
(HIV confirmatory testing and results, PreP screen-
ing and uptake, and ART screening and regimen, clinic 
attendance), survey (self-reported testing), and via speci-
men collection and analysis (HIV viral load testing and 
PreP adherence) will be assessed within 1 month of each 
participant’s 6- or 12-month outcome window, through a 
study-scheduled visit.

Sample size
We calculate that the study will have an 80% or greater 
power to detect a significant difference in the proportion 
of HIV self-testing associated with the intervention arm 
(aim 1), assuming a proportion self-testing in the control 
arm of 38% (observed data from SEARCH study in fish-
ermen) if the proportion testing in the intervention arm 
is 52% or greater (odds ratio of 1.8), calculated using an 
intraclass correlation coefficient (ICC) of 0.15 (conserva-
tive based on SEARCH data), 40 clusters each in the 
intervention and control arms, average cluster size of 8 
in both arms, and a type-1 error rate of 5% [45, 46].. Fig-
ure 2 shows statistical power and the range of detectable 
odds ratios over extremes of clustering effects.

For aim 2, this study will have a 80% or greater power 
to detect a significant increase in successful linkage, 
assuming a proportion successfully linked at 3 months 
in the control arm of 24% (based on observed SEARCH 
trial linkage rates) if the observed proportion in the inter-
vention arm is 39% or greater (odds ratio of 2.0), using an 
ICC of 0.15, 40 clusters each in intervention and control 

arms, a cluster size of 8 in both arms, and a type-1 error 
rate of 5%. Statistical power for combined ART or PrEP 
initiation is similar, with a reduction in anticipated eligi-
ble numbers per cluster reduced to 6 resulting in a small 
increase in the detectable odds ratio to 2.2 or greater. 
Power for a separate analysis of ART initiation alone 
is likely to be low given the small numbers of new HIV 
infections in the study sample with odds ratios in excess 
of 3 or 4 required.

For aim 3, we will have ≥ 80% power to detect a signifi-
cant increase in viral suppression and adherence in those 
on ART and PrEP, respectively, assuming a proportion of 
successes in the control arm of 70% or greater power. We 
assume the observed proportion of successes in the inter-
vention arm will be 89% or greater using an ICC of 0.10, 
a design effect from clustering of 1.7, and a type-1 error 
rate of 5%. For the combined primary outcome of reten-
tion on ART or PrEP at 12 months, this study will have 
81% or greater power to detect a significant increase in 
linkage assuming a proportion retained in care in control 
arm of 81% if the observed proportion in intervention 
arm is 96% or greater using the above assumptions.

Data collection, management, and safety
Data collected for this study will be entered into handheld 
computer tablets operating RedCap system. The database 
will be protected by a separate password on password-
protected tablets. Data from the tablets will be uploaded 
weekly to a UCSF-based server will only be accessible 
by only necessary study staff. All records will be kept 
on password protected tablet computers at KEMRI and 

Fig. 1 Study timeline



Page 7 of 10Sheira et al. Trials          (2022) 23:463  

UCSF. All participant record forms will be kept in indi-
vidual files in a secured filing cabinet in an access-limited 
room at the health facility. Participant identifiers will be 
stripped from the database prior to analysis.

Statistical methods
For the test of the intervention effect on the primary out-
come of self-reported HIV testing in past 3 months, we 
will use a cluster adjusted Pearson’s chi-square test com-
paring the proportion of subjects self-testing in the inter-
vention versus the control arm. In the secondary analysis, 
we will use multilevel mixed-effects logistic regression 
with cluster adjusted standard errors and a binary out-
come of reported HIV self-testing or not (including clus-
ter as one of the levels with random effects allowed). We 
will investigate factors that influence the probability of 
success of HIV self-testing, including characteristics of 
clusters (the close social networks’ size and composi-
tion, metrics of connectedness, mean cluster self-testing 
rate), characteristics of the cluster’s promoter (age, mari-
tal status, HIV status, ART/PrEP status, measures of the 
promoter’s ties to close-social-network cluster mem-
bers), and individual level characteristics (demographics, 
SES, prior HIV testing, self-reported HIV risk, and other 
health behaviors and characteristics).

For the test of the intervention effect on the primary 
outcome of linkage to care or prevention within 3 months 
of intervention start, we will use a cluster adjusted 
Pearson’s chi-square test comparing the proportion of 

subjects with documented linkage to care or prevention 
in the intervention versus the control arm. In the second-
ary analysis, we will use multilevel mixed-effects logistic 
regression as described in aim 1 to investigate factors 
that influence the probability of success of linkage to care 
and prevention. We will also evaluate the secondary out-
comes of ART initiation among HIV-positive persons 
not currently on treatment, and initiation of PrEP among 
HIV-negative persons who screen as eligible. We will 
compare the initiation proportions between study arms 
using cluster adjusted chi-square tests and additional 
multilevel mixed-effects logistic regression to identify 
influencing factors.

We will use a cluster adjusted Pearson’s chi-square test 
comparing the proportion of successes (HIV viral sup-
pression and adequate TFV levels) among men (on ART 
and PrEP, respectively) in the intervention and control 
networks. For the outcome of retention on ART or PrEP 
at 12 months, we will use a cluster adjusted Pearson’s chi-
square test comparing the proportion of subjects on ART 
or PrEP at 3 months post-trial start who are retained in 
care at 12 months in intervention versus control group. 
In the secondary analysis, we will use Cox proportional 
hazards regression to investigate factors that influence 
time to discontinuation of ART or PrEP based on clinic 
visits and chart abstraction. We will also use multilevel 
mixed-effects logistic regression to investigate factors 
that influence the probability of viral suppression and 
TFV detection in urine.

Fig. 2 Aim 1 power calculations
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We will define our intent to treat population as those 
who were randomized to intervention and control groups 
(regardless of whether they received the kit from their 
promotor). A secondary, per-protocol analytic group will 
be defined as those who were members of a cluster that 
was randomized to the intervention and meet specific 
criteria per aim will be part of the per-protocol analysis. 
For aim 1, it will be those individuals in the intervention 
arm who received an HIV self-testing kit. For aims 2 and 
3, it will be those individuals in the intervention arm who 
received a kit and attended a clinic visit.

For the primary intent to treat analysis, we will treat 
missing outcome variables as failure, i.e., using a failure 
approach for primary outcomes where the values are 
treated as zero, not missing. For the per-protocol sample, 
we will either exclude cases with incomplete data or apply 
multiple imputation techniques. Analysis of baseline data 
will occur as beach communities are enrolled and will 
continue for one calendar year. Final analyses will begin 
immediately upon completion of all field data collection 
which is estimated to be completed within twelve months 
of freezing of the study database. No interim analyses will 
be conducted.

Ethics
All study activities have been approved by NIH, the 
UCSF Institutional Review Board, and the Kenya Medi-
cal Research Institute’s Scientific and Ethics Review 
Unit (KEMRI SERU). Any proposed protocol changes 
will be submitted to US- and Kenya-based IRBs and will 
undergo standard review and approval processes and 
approval at each institute before proposed changes can 
be implemented. The study has convened an independ-
ent and chartered Data and Safety Monitoring Board 
(DSMB) with HIV research experts based in both Kenya 
and UCSF who will review and evaluate data related to 
study enrollment, intervention fidelity, and unexpected 
issues, including adverse events, on a biannual basis. The 
DSMB meets biannually to review enrollment, fidelity to 
intervention, and treatment-arm naïve outcomes. Fur-
ther, both UCSF and KEMRI will review and renew the 
study protocol and IRB application on an annual basis.

Study staff will seek informed consent from all par-
ticipants prior to participation in any study activities. All 
consent forms will be translated into the local languages 
and back translated into English to ensure correct use of 
language. Consent forms will be read aloud to partici-
pants by trained staff. Either a signature or a thumbprint 
(for those who cannot read) in the presence of a wit-
ness will be acceptable to confirm informed consent for 
participation in the study, in the case of written consent 
forms.

Further, all study participants will be provided with 
information on how to contact the study staff to report 
adverse events associated with study participation. 
Deaths will be reported to the local IRB by email within 
48 h after the study team learn of the occurrence and 
hard copies forwarded to SERU within five working days 
utilizing standard templates.

Discussion
Ending the HIV/AIDS epidemic will require novel inter-
ventions to seek those hardest to reach for HIV testing 
and treatment. This upcoming study will address gaps in 
prevention and care of a highly mobile, hard-to-reach, at-
risk population of fishermen working on the beaches of 
Lake Victoria, Kenya. This study extends the work of pre-
vious studies demonstrating that HIV self-testing kits are 
a safe, acceptable, and even sought after strategy for those 
who experience barriers to HIV testing [23, 24]. Further, 
this study combines self-testing with a social-network 
based approach, an untested but low-cost and poten-
tially highly efficient strategy that capitalizes on strong 
male social networks. To our knowledge, no other study 
has tested whether male social networks are an effective 
strategy for HIV-self-testing utilization. By combining 
HIV-self-testing with social-network based distribution, 
our study will provide timely information on strategies 
for engaging males in HIV prevention and treatment. 
Moreover, our study will include a unique component of 
assessing adherence via a point-of-care urine test once 
linked to PrEP if testing is negative for HIV or assessing 
the success of HIV treatment if screening is positive.

The primary study team will have access to a fully 
unblinded database upon conclusion of data collection 
and preliminary data cleaning is conducted. Study find-
ings will be disseminated in line with both the NIH data 
dissemination policy and the National Clinical Trials 
policy. Study findings will be updated on the clinical tri-
als registry at least annually to reflect study enrollment 
and completion status, with final results uploaded within 
one calendar year of the completion of data collection. 
Findings will also be disseminated locally and nationally 
to key stakeholders. Participant-deidentified data will be 
made available to interested investigators who propose 
ancillary analyses who submit a concept sheet proposal 
to and receive approval from the investigative team; the 
investigative team will be included as co-authors for all 
manuscripts resulting from study data.

Upon study conclusion, we will have tested the effi-
cacy of a social-network based intervention to improve 
access and linkages to HIV testing and care, and preven-
tion, respectively. These findings have the potential to 
address gaps in the prevention and care of HIV cascade 
among high-risk for HIV transmission, hard-to-reach 
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populations, such as fishermen. Further, the find-
ings from the qualitative components of the study will 
address potential scientific and implementation science 
gaps in using novel technologies, such as HIV self-test-
ing kits, to promote HIV testing and treatment. These 
study findings will be generalizable to men in fishing 
communities in other countries that share borders with 
Lake Victoria, where HIV also concentrates [11, 12, 
47–49], in other inland fisheries settings in sub-Saharan 
Africa [50–53], as well as with translatable applications 
to other hard-to-reach but high risk of HIV transmis-
sion groups.

Trial status
The Owete study is still recruiting participants. Recruit-
ment began in September 2021 and is estimated to be 
completed in June, 2022. The current protocol number 
and version is version 9.0 October 27, 2021.
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