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Abstract
Oral HIV self-testing (HIVST) may expand access to testing among hard-to-reach reach adolescents and young adults (AYA). 
We evaluated community-based HIVST services for AYA in an urban settlement in Kenya. Peer-mobilizers recruited AYA 
ages 15–24 through homes, bars/clubs, and pharmacies. Participants were offered oral HIVST, optional assistance and 
post-test counseling. Outcomes were HIVST acceptance and completion (self-report and returned kits). Surveys were given 
at enrollment, post-testing, and 4 months. Log-binomial regression evaluated HIVST preferences by venue. Among 315 
reached, 87% enrolled. HIVST acceptance was higher in bars/clubs (94%) than homes (86%) or pharmacies (75%). HIVST 
completion was 97%, with one confirmed positive result. Participants wanted future HIVST at multiple locations, include 
PrEP, and cost ≤ $5USD. Participants from bars/clubs and pharmacies were more likely to prefer unassisted testing and 
peer-distributers compared to participants from homes. This differentiated community-based HIVST strategy could facilitate 
engagement in HIV testing and prevention among AYA.

Keywords HIV self-testing · Adolescents and young adults · Community-based testing · Differentiated HIV testing · Sub-
Saharan Africa

Introduction

Adolescents and young adults (AYA) in sub-Saharan Africa 
(SSA) accounted for 33% of all new infections in 2019 [1], 
and AIDS remains the leading cause of death in this pop-
ulation [2]. HIV testing is the entry point into prevention 
and treatment. However, HIV testing among AYA is lower 

than any other age group [3]. Common barriers for AYA 
to accessing provider-directed HIV testing services (HTS) 
include wait time, cost, stigma, and local consent laws [4–7].

Oral HIV self-testing (HIVST) is a convenient, safe, 
and accurate alternative to standard provider-directed HIV 
testing that can increase access and improve health sys-
tem efficiencies, especially with service disruptions from 

 * Kate S. Wilson 
 kateatheniawilson@gmail.com

1 Department of Global Health, Harborview Medical Center, 
University of Washington, 325 9th Avenue, Box 359931, 
Seattle, WA 98104, USA

2 University of Nairobi/Kenyatta National Hospital, Nairobi, 
Kenya

3 Department of Child, Family, and Population Health, 
Nursing, University of Washington, Seattle, USA

4 Department of Psychology, University of Washington, 
Seattle, USA

5 Department of Epidemiology, University of Washington, 
Seattle, USA

6 Department of Medicine, University of Washington, Seattle, 
USA

7 LVCT Health, Nairobi, Kenya
8 National AIDS and STI Control Program (NASCOP), 

Nairobi, Kenya
9 Kenyatta National Hospital, Nairobi, Kenya
10 Department of Cardiology, Cedar Sinai Medical Center, 

Los Angeles, USA

http://orcid.org/0000-0003-1233-5724
http://crossmark.crossref.org/dialog/?doi=10.1007/s10461-021-03451-1&domain=pdf


965AIDS and Behavior (2022) 26:964–974 

1 3

COVID-19 [8–13]. Since the World Health Organization 
(WHO) recommended adopting HIVST in 2016, most coun-
tries in SSA have included HIVST into national HIV test-
ing guidelines and differentiated service delivery strategies 
[14, 15]. Community-based HIVST distribution is especially 
promising to increase testing and linkage to care and preven-
tion among hard-to-reach populations [16, 17] and people 
who decline standard testing [18]. Secondary distribution 
through sexual partners or peers also improves routine test-
ing among people with ongoing HIV exposure [19–21].

Recent studies show that HIVST is acceptable among 
AYA in SSA [7, 22]. In randomized trials of HIVST in 
Southern Africa, HIVST completion was higher among AYA 
than among older age groups [7, 23, 24]. However, there is 
limited evidence on how best to implement HIVST services 
to AYA in real-world settings [25, 26]. It is also unclear 
whether AYA want independent self-testing options or pro-
vider-support models [27]. A study that included options 
of HIVST or provider-directed testing to support linkage to 
care among adolescent girls and young women (AGYW) in 
Kenya [28] found that a lower proportion of AGYW chose 
HIVST compared to provider-directed testing. Because AYA 
represent a heterogeneous population with diverse social 
contexts, preferences, and risk of HIV acquisition [29], it is 
important to evaluate multiple distribution points, including 
homes, pharmacies, and bars or bus stands, to reach distinct 
AYA where they are [18, 30]. To address these gaps, we 
evaluated an HIVST model using three different community-
based distribution strategies on HIVST acceptance, comple-
tion, and preferences among AYA in Kenya.

Methods

Setting and Population

This cohort study was conducted in Kawangware, an infor-
mal settlement in Nairobi selected because it was a National 
AIDS and STD Control Programme priority area and had 
community-based HIV testing infrastructure and outreach 
programs for priority populations. Eligible AYA were ages 
15–24 years, reported unknown or HIV-negative status, had 
access to a cell phone, and could provide written informed 
consent.

We purposefully selected three non-contiguous wards 
in Kawangware, one for each distribution channel: home-
based testing (HBT), pharmacies, and ‘hotspots’ (bars/
nightclubs) hypothesized to reach different sub-groups of 
AYA. Recruitment varied by channel because of differences 
in when AYA were present. In HBT, we visited every fifth 
residence at different times and days during the week and 
approached all potentially eligible AYA present. Of 30 phar-
macies visited, three were chosen based on ≥ 50 customers 

per day, managers’ willingness to refer clients to the study, 
and access to a private space. Pharmacy staff referred poten-
tially eligible AYA customers to peer mobilizers. Of 20 hot-
spots where we had an established relationship, three were 
selected based on manager willingness to refer potential 
participants and provide a private space for study activities. 
Peer mobilizers approached all potentially eligible AYA and 
invited those interested to learn more about the study to a 
designated private room.

Study Procedures

Participants had three contacts with study staff: at enroll-
ment, immediately after test completion, and at 4 months 
after enrollment. Peer mobilizers conducted recruitment 
and offered HIVST information, while HTS counselors 
performed study consent, screening, data collection, and 
HIVST services. At enrollment, participants completed an 
interviewer-administered survey in Kiswahili or English. 
Counselors provided pre-test counseling according to 2017 
national self-testing guidelines [31], including an oral and 
video demonstration of how to take the self-test, interpret, 
and act on the results.

Each participant was offered one OraQuick In-Home HIV 
Test [32] with instructions in Kiswahili and English, a toll-
free national hotline, and a referral card for retesting or link-
age to care. All participants who accepted HIVST had the 
choice to test on their own or with assistance by study staff, 
according to national guidelines. Participants were requested 
to complete HIVST within 30 days and report the result by 
phone or text message. All participants were offered optional 
post-test counseling by phone or in-person from the study 
team or referral.

Participants who reported self-testing were contacted 
by study staff to return their used test and complete a user 
experience survey. Study staff verified HIVST results by 
reviewing returned test kits with participants. Participants 
with reactive or indeterminate HIVST results were offered 
point-of-care confirmatory blood-based rapid testing accord-
ing to national guidelines. Participants with confirmed HIV-
positive results were offered referral or escort to a preferred 
HIV care clinic. Participants with non-reactive results were 
advised according to national guidelines to retest at a local 
HTS facility in 3 months if they had a recent exposure to 
HIV, otherwise annually [31]. For quality assurance, con-
firmatory testing was performed on a 10% random sample 
of participants with non-reactive results. Four months after 
enrollment, participants completed a final survey in-person 
or by phone to assess linkage to care or retesting within 3 
months and preferences for future HIVST distribution. We 
assessed linkage and retesting outcomes at 4 months after 
enrollment to allow time for participants to get a facility-
based HIV test. Participants who did not report their results 
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and could not be reached by phone after three attempts were 
considered lost to follow-up.

Outcomes

Testing outcomes were HIVST acceptance (% accepted 
HIVST, among eligible) and completion, defined as self-
testing within 30 days among participants who accepted 
HIVST, by self-report. Returned used test kits were used to 
verify self-reports. Additional outcomes were: (1) test posi-
tivity (% confirmed sero-positive results among AYA com-
pleting HIVST), (2) linkage to care among those confirmed 
to have HIV and (3) retesting at four months by self-report 
(% retested among AYA who reported recent potential HIV 
exposure and had a non-reactive HIVST during the study. 
Potential recent exposure was determined by pre-exposure 
prophylaxis [PrEP] eligibility [33]. AYA who completed 
a HIVST were asked about their self-testing experiences, 
including choice of assistance and post-counseling, coun-
seling by phone or in-person, ease of use (very vs. some-
what, not very, not at all), and disclosure of their test results 
to other people. We assessed intervention acceptability 
on the user experiences survey with the Acceptability of 
Intervention Measure, which consists of four statements 
with Likert scale options (e.g. HIVST meets my approval) 
[34]. At month four, we assessed future HIVST preferences 
about different venues (community spaces, facilities, online), 
modalities (in-person or phone/text), integration with other 
prevention services including PrEP, and willingness to 
pay (nothing, USD $1–5, 6–9, 10–15). Among AYA who 
competed testing, intervention feasibility was assessed by 
recruitment efficiency (number of AYA who completed 
HIVST per day of recruitment) and proportions enrolled 
and retained [35].

AYA Characteristics

Enrollment and follow-up surveys assessed AYA character-
istics and HIVST preferences guided by a socio-ecological 
framework of AYA health behavior [36]. Characteristics 
included age, education, partnership status, exposure to 
recent gender-based violence [37] (GBV; any act of physi-
cal, sexual, or emotional violence in the last 12 months by 
anyone, and by a romantic partner), ever had any vaginal or 
anal sex, any non-condom modern contraceptive use (hor-
monal pills or injectables, diaphragm, intrauterine device), 
condom use frequency (every time versus sometimes or 
never), history of sexually transmitted infections (STIs), 
transactional sex (exchange of sex for money or goods in 
the last 12 months), depressive symptoms by Patient Health 
Questionnaire-2 [38] (PHQ-2 score ≥ 3 consistent with 
depression), potential alcohol use disorder using a 3-item 
Alcohol Use Disorders Identification Test-Consumption [39] 

(AUDIT-C; score ≥ 4 for males and ≥ 3 for females, indica-
tive of a potential disorder), any injection drug use, and 
HIV testing history. We defined PrEP eligibility according 
to Kenyan national guidelines, as reporting any sex with a 
partner of unknown or sero-positive status, injection drug 
use, sex with a partner who injects drugs, transactional sex, 
multiple sexual partners, forced sex, or STI symptoms in 
the last 6 months.

Analyses

We compared self-test acceptance, completion, retesting, 
and test experiences by channel using chi-square tests. 
Time to HIVST completion was compared by channels using 
Kaplan–Meier curves and log-rank tests, adjusted for age. 
We evaluated the association between recruitment chan-
nel and HIVST completion and retesting using univariable 
and multivariable log-binomial regression. We used log-
binomial regression to evaluate pre-specified associations 
between recruitment channel and future testing preferences 
(any assistance or any post-test counseling by trained staff) 
and testing strategies under consideration in Kenya (peer-
distributers, online, and vending machines). All final mod-
els were adjusted for age and HIV testing within 12 months 
prior to enrollment. Analyses were conducted in Stata 16.0 
(College Station, Texas).

Ethical Considerations

This study was approved by the ethics committees at Keny-
atta National Hospital (P35305/2018) and the University 
of Washington (STUDY00004396). All participants gave 
written informed consent. Study staff monitored for social 
harms using an assessment adapted from prior studies [23]. 
Any participant who indicated recent exposure to violence 
or had symptoms of depression by PHQ-2 or potential alco-
hol use disorder by AUDIT-C were offered referrals to local 
resources. Participants received $3.00 reimbursement for 
their time for each visit.

Results

Participant Enrollment

Between November 16, 2018 and February 1, 2019, 342 
individuals were approached for participation, of whom 322 
were interested. Among these 322, 7 did not meet eligibility 
criteria for age (n = 4), HIV status (n = 2), and cell phone 
access (n = 1). An additional 38 declined enrollment (pri-
mary reasons: ‘in a hurry’, ‘not willing’, ‘husband refused’) 
and 3 were ineligible after revealing they were taking ART, 
for a final sample of 274 participants (87% of eligible).
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Enrollment among 315 eligible AYA was highest in hot-
spots (94%), followed by HBT (86%) and pharmacies (75%). 
Most were ages 18–24 (75%), female (64%), in a relation-
ship (54%) and reported HIV testing in the last 12 months 
(55%) (Table 1). Participants had multiple vulnerabilities to 
HIV, especially those at hotspots and pharmacies. Overall, 
48% of participants reported recent GBV, including 19% by 
a main partner and 24% by another person; 33% reported 
transactional sex in the last year; and 32% had AUDIT-C 
scores consistent with alcohol use problems. Among 212 
(77%) AYA who reported ever having sex, 24% reported 

using condoms every time, 27% (n = 184) using any non-
condom modern contraceptives with a partner, and 19% 
(n = 199) reported STI symptoms in the last year. Nearly 
58% were eligible for PrEP. Eligibility was most common 
among participants from hotspots (88%), followed by phar-
macies (57%) then HBT (31%).

HIVST Acceptance, Completion, and Test Positivity

All 274 participants accepted an HIVST, representing 87% 
of all 315 eligible AYA approached for participation. This 

Table 1  Participant characteristics by HIV self-test distribution channel

PHQ-2 Patient Health Questionnaire-2; AUDIT-C Alcohol Use Disorders Identification Test-Consumption; HIVST oral HIV self-test; PrEP pre-
exposure prophylaxis; STI sexually transmitted infection
a Among participants who reported ever having sex;
b Non-condom modern methods were hormone injections, implants, pills, or intrauterine device;
c PrEP eligibility defined as reporting yes to any of the following in the last the 6 months: sex with a partner of unknown or sero-positive status, 
any injection drug use, sex with a partner who injects drugs, any transactional sex, multiple sexual partners, forced sex, or STI symptoms
d Among participants who reported having a spouse or girlfriend/boyfriend
e Pearson’s Chi-square tests

Characteristic Home-based testing Pharmacies Hot spots Total p-value, test  statisticse

n (%) or median IQR (n = 121) n (%) or median IQR n (%) or 
median IQR 
(n = 107)

(N = 274)

(n = 46)

Socio-demographics
 Ages 18–24 years (vs 15–17) 63 (52.0) 39 (84.9) 104 (97.2) 206 (75.2)  < 0.001, 64.7
 Female 89 (73.6) 31 (67.4) 56 (52.3) 176 (64.2) 0.003, 11.4
 In school 73 (60.3) 12 (26.1) 13 (12.2) 89 (35.8)  < 0.001, 59.4
 In a relationship (n = 271) 48 (40.3) 28 (60.9) 73 (68.9) 149 (54.4)  < 0.001, 19.2

Sexual behaviors and vulnerabili-
ties

 Ever had vaginal or anal sex 64 (54.2) 42 (91.3) 106 (99.1) 212 (77.4)  < 0.001, 76.2
 Use condoms ‘every time’ 

(n = 199)a
16 (29.6) 5 (11.9) 27 (26.2) 48 (24.1) 0.10, 4.6

 Any non-condom contraceptives 
(n = 184)b

11 (22.0) 15 (35.7) 32 (34.8) 58 (31.5) 0.10, 10.7

 Eligible for PrEP (n = 269)c 38 (31.4) 26 (56.5) 94 (87.9) 158 (57.7)  < 0.001, 71.7
 Any transactional sex, last 12 

 monthsa
5 (4.1) 4 (9.7) 80 (74.8) 89 (32.5)  < 0.001, 143.4

 Physical, sexual or emotional vio-
lence, last 12 months (n = 270)

47 (38.8) 15 (32.6) 67 (62.6) 129 (47.8)  < 0.001, 17.3

 Any violence by a romantic part-
ner (n = 124)d

8 (17.0) 6 (16.2) 10 (25.0) 24 (19.1) 0.54, 1.2

 Any STI symptoms, last 
12 months (n = 199)

7 (12.5) 5 (11.9) 26 (25.7) 38 (19.1) 0.05, 5.9

 Potential alcohol use disorder 
(AUDIT-C ≥ 3)

7 (5.8) 7 (15.2) 73 (68.2) 87 (31.8)  < 0.001, 109.1

 Depressive symptoms 
(PHQ-2 ≥ 3) (n = 269)

13 (10.8) 5 (10.9) 18 (17.5) 36 (13.4) 0.30, 2.4

HIV test history
 Tested for HIV in the last 

12 months
56 (46.3) 27 (58.7) 67 (62.2) 150 (54.7) 0.04, 6.5

 Ever taken an HIVST 2 (1.7) 0 (0) 10 (9.4) 12 (4.4) –
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percentage was higher in hotspots (94%) than HBT (86%) or 
pharmacies (75%) (Table 2). Self-reported HIVST comple-
tion was 97%, with no significant differences by channel, 
gender or age. Median time to testing was one day (inter-
quartile range [IQR] 0.5–3 days), with minimal differences 
in days between hotspots (0.5 days, IQR 0.5–1), pharmacy 
(1 day, IQR 0.5–3) and HBT (2 days, IQR 0.5–3, χ2 = 29.0, 
log rank p-value < 0.001). Among 266 participants who 
tested, 256 (96%) returned their test kit for verification. 
Ten participants (3%) reported reactive HIVST results and 
returned their test kits. Of these 10 kits, study staff verified 
that four were reactive and six were non-reactive. Study staff 
reviewed the test kit results with the six participants who had 
reported reactive results and determined that the discrepancy 
was due to participants’ confusion in reading the test strip 
correctly. The four participants with reactive results received 
confirmatory blood-based rapid testing. One test was con-
firmed positive and three confirmed negative (i.e. three false 
positives). Overall test positivity was 0.4%. The 10% ran-
dom sample (n = 26) of non-reactive results tested for quality 
assurance were all confirmed negative. No social harms or 
unanticipated events related to the study were reported.

Feasibility of HIVST Model

The team recruited 315 eligible AYA in 60 days. Recruit-
ment efficiency was highest in hotspots, with 11 test comple-
tions per recruitment day versus 4 per day in HBT, and 2 per 

day in pharmacies. Retention at 4 months was 94%, with no 
differences by channel. Of 17 participants not retained, 11 
(4%) were lost to follow-up and 6 (2%) withdrew because 
they had left Nairobi.

HIVST Experiences and Acceptability

Of 266 participants with self-test results, 95% completed the 
testing experience surveys. Overall, 92% self-tested without 
assistance from study staff, with no significant differences by 
age (ages 15–17: 63, 94%; ages 18–24, 183: 92%, p = 0.41, 
χ2 = 0.67) or gender (female 160, 93% vs. male 86, 91%, 
p = 0.40, χ2 = 0.73). Most participants (57%) disclosed their 
HIVST results to someone outside the study, primarily a 
caregiver (68%), friend (63%), or partner (36%) (Table 3). 
Nearly half (48%) received post-test counseling, of which 
93% was in-person. Most (83% of 253) reported that the 
HIVST was very easy to use, and 87% reported being very 
confident interpreting results by themselves, although 15% 
reported difficulty with at least one step. Based on the four 
questions of the Acceptability Intervention Measure, accept-
ability of HIVST services was high among AYA, with ≥ 90% 
reporting that they somewhat or completely agreed that 
HIVST met their approval, was pleasing, was welcomed, 
and was liked. Seventy-nine percent would take an HIVST at 
their next test instead of a provider-delivered test (11% were 
unsure) because it was easier to use (100%), private (99%), 
and gave trustworthy results (91%). The 16% who preferred 

Table 2  Participant characteristics by HIV self-test distribution channel

HIVST oral HIV self-test
a Among 315 AYA eligible for a HIVST
b Three self-reported reactive results were verified as non-reactive by study staff when they received the used kits. These discrepancies were due 
to participant error interpreting the test result
c Among 265 participants who completed the HIVST and had non-reactive results
d PrEP eligibility defined as reporting yes to any of the following in the last the 6 months: sex with a partner of unknown or sero-positive status, 
any injection drug use, sex with a partner who injects drugs, any transactional sex, multiple sexual partners, forced sex, or STI symptoms [33]
e Chi-squared test statistics were run only on pre-specified comparisons by channel

Oral HIV self- testing outcomes Home-based 
testing
n (%) or median 
IQR (n = 121)

Pharmacies
n (%) or median IQR

Hot spots
n (%) or median 
IQR (n = 107)

Total (N = 274) p-value, test statis-
tics on pre-specified 
 comparisonse

(n = 46)

HIVST acceptance at enrollment 121/142 (85.8) 46/61 (75.4) 107/112 (93.8) 274 (87.2)a  < 0.001, 14.8
Test completion by self-report or used kit 118 (97.5) 43 (93.5) 105 (98.1) 266 (97.1) 0.27, 2.61
HIVST results 56 (46.3) 26 (56.5) 81 (75.7) 163 (61.3)
 Reactive by self-report 2 1 4 7b –
 Non-reactive by self-report 116 45 101 259 –
 Confirmed sero-positive 0 1 0 1 –
 Confirmed sero-negativec 118 45 105 265 –

Self-reported retesting on own by 4 months 
(n = 265)

28 (24.1) 15 (35.7) 53 (54.1) 96 (37.5)  < 0.001, 20.4

Among prep eligible (n = 116)d 4 (22.0) 5 (45.5) 47 (54.2) 56 (48.3) 0.05, 6.08
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provider-delivered testing reported it was more accurate 
(95%), trustworthy (93%), and used by friends (77%).

Retesting by 4 Months

Overall, 38% of participants reported retesting at an HTS 
site. This percentage was higher among participants from 
hotspots (54%) and pharmacies (36%) compared to HBT 
(24%, p < 0.001, χ2 = 20.4). Retesting was more common 
among participants eligible for PrEP compared to those who 
were not (116, 48% vs. 38, 28%, p = 0.001, χ2 = 11.9). The 
main reasons for not retesting by four months were lack of 
time and intent to retest within 12 months.

Future HIVST Preferences

The most common strategies that participants recom-
mended to raise awareness about HIVST among AYA 
were through flyers (86%), social media (75%), TV and 
radio (64%), and peer educators (51%). Overall, 31% 
wanted HIVST assistance by a trained provider or peer 
educator, and 75% wanted post-test counseling, prefer-
ably in-person (89%) (Table 4). In regression modeling 
adjusted for age and prior HIV testing, preference for 
no assistance was significantly higher among partici-
pants from hotspots and pharmacies compared to HBT 
(adjusted risk ratio [aRR] pharmacy: 1.43, 95% CI 
1.15–1.77; aRR hotspots: 1.19, 95% CI 0.95–1.48, Global 

Table 3  User experiences and future testing strategies by distribution channel

HIVST oral HIV self-test
a Chi-squared test statistics were run on pre-specified comparisons by channel
b Response options ranged were ‘completely disagree,’ ‘somewhat disagree,’ ‘somewhat agree,’ and ‘completely agree,’ which were collapsed 
into agree/disagree in this analysis

Oral HIV self- testing outcomes Home-based 
testing
n (%) or median 
IQR (n = 118)

Pharmacies n (%) or 
median IQR (n = 43)

Hot spots
n (%) or median 
IQR (n = 105)

Total (N = 266) p-value, test statis-
tics on pre-specified 
 comparisonsa

Self-testing and post-testing steps
 Assisted by study staff 5 (4.2) 3 (7.0) 12 (11.4) 20 (7.5) 0.13, 4.2
 Any posttest counseling by study staff 59 (49.2) 20 (43.5) 51 (48.6) 130 (48.0) –
 In-person (vs phone) 56 (94.9) 19 (95.0) 45 (88.2) 120 (93.0) –
 Non-study staff present when testing 30 (28.0) 7 (16.7) 17 (16.2) 54 (21.3) –
 Disclosed result to someone 75 (70.1) 22 (52.4) 48 (46.2) 145 (57.1) 0.002, 12.9
 Caregiver 58 (77.3) 14 (63.6) 27 (56.8) 99 (68.3) –
 Friend 40 (53.3) 12 (54.6) 39 (83.0) 91 (63.2) –
 Sexual partner 35 (34.3) 14 (33.3) 40 (38.8) 89 (36.0) –

Usability and acceptability of oral HIVST
 Very easy to use overall (n = 253) 84 (78.5) 36 (85.7) 90 (86.5) 210 (83.0) –
 Very easy to see pink line 90 (84.1) 32 (76.2) 91 (88.4) 213 (85.2) –
 Very easy to collect saliva 90 (84.1) 35 (83.3) 90 (85.7) 215 (84.7) –
 Very easy to run test 80 (74.8) 34 (81.0) 93 (88.6) 207 (81.5) –
 Very easy to interpret results 90 (84.1) 35 (83.3) 95 (90.5) 220 (86.6) –
 Very confident interpreting results 95 (88.8) 35 (85.4) 89 (84.8) 219 (86.6) –
 Trusted results of the test 90 (84.9) 33 (80.5) 94 (89.5) 217 (86.1) –

Preferred test type for next test
 Oral HIVST 77 (74.6) 34 (82.9) 78 (83.0) 189 (79.4) –
 Provider-delivered testing 23 (19.5) 7 (16.3) 13 (12.4) 43 (16.2) 0.30, 2.4
 Unsure 15 (12.7) 2 (4.7) 11 (10.5) 28 (10.5) –

Would recommend HIVST to a friend 
(n = 252)

103 (96.3) 42 (100) 104 (99.1) 249 (98.8) –

Acceptability of Intervention Measure [34]b

 I welcome HIVST services 103 (96.3) 37 (88.1) 100 (96.2) 240 (94.9) –
 HIVST meets my approval 96 (92.3) 36 (85.7) 93 (89.4) 225 (90.0) –
 I like HIVST 96 (92.3) 35 (83.3) 97 (92.4) 228 (90.5) –
 HIVST is appealing 101 (94.4) 37 (88.1) 100 (95.2) 238 (93.7) –
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p-value = 0.005, χ2 = 10.6). All participants wanted at 
least two different venues to access HIVST. A signifi-
cantly higher proportion of participants from pharma-
cies and hotspots compared to HBT would get HIVST 
through vending machines (aRR pharmacy: 2.58, 95% 
CI 1.09–6.10; hotspots: 1.17, 95% CI 0.47–2.90, Global 
p-value = 0.03 χ2 = 7.19) and peer-distributors (aRR phar-
macy: 1.09, 95% CI 0.62–1.91; aRR hotspots: 1.65, 95% 
CI 1.08–2.52, Global p-value = 0.05 χ2 = 6.07). Overall, 
96% said they would distribute HIVST kits to a median 
of 2 sexual partners (IQR 1–4) and 10 friends (IQR 5–20) 
each. The majority (63%) would not pay anything for a 
HIVST, while 36% would pay up to $5 (1% would pay 
$6–10), with no significant differences by age or gen-
der. When asked what additional services to include with 
HIVST, most requested partner notification (90%), STI 
screening (88%), GBV counseling (88%), contraceptives 
(85%), and PrEP (79%).

Discussion

This differentiated community-based strategy to offer oral 
HIVST to AYA in Kenya demonstrated high levels of self-
testing acceptance and completion. Recruitment of AYA 
through HBT, pharmacies, and hotspots reached AYA with 
different HIV risk factors and self-testing preferences. Par-
ticipants at hotspots reported the highest levels of violence 
and preferences for unassisted testing and peer-distributed 
testing models. Overall, participants wanted different com-
munity-based delivery self-testing options and different 
places to obtain HIVST.

In this study, HIVST acceptance was 87%, and com-
pletion was 97%, higher than other studies in sub-Saha-
ran Africa [7, 18, 28, 40]. In a study among AGYW in 
Western Kenya where participants were offered a choice 
between HIVST and provider-delivered testing, 22% chose 

Table 4  Preferences for future HIVST venues and models among AYA at month-4 follow-up (N = 257)

HIVST oral HIV self-test, HBT home-based testing
a Chi-squared test statistics were run on pre-specified comparisons by channel

HBT (n = 116) Pharmacy (n = 42) Hotspot (n = 99) Total (n = 257) p-value, test statis-
tics on pre-specified 
 comparisonsa

HIVST distribution venue/mode
 Study venues
  HBT 63 (54.8) 15 (35.7) 19 (19.4) 97 (38.0) –
  Pharmacy 48 (41.7) 26 (61.9) 15 (15.3) 89 (34.9) –
  Hotspots 0 (0) 0 (0) 60 (61.2) 60 (23.5) –

 Other venues
  Sports event 29 (25.0) 12 (28.6) 28 (28.3) 69 (26.9) –
  Youth-friendly event or center 56 (48.3) 18 (42.9) 44 (44.4) 118 (45.9) –
  Health facility 63 (54.3) 23 (54.8) 62 (62.6) 148 (57.6) –
  Church 12 (10.3) 2 (4.8) 3 (3.0) 17 (6.6) –
  Online 24 (20.7) 15 (35.7) 17 (17.2) 56 (21.8) 0.05, 6.1
  Vending machine 12 (10.3) 12 (28.6) 13 (13.1) 37 (14.4) 0.01, 8.5

 Interpersonal distribution
  Friend 1 (0.9) 1 (2.4) 4 (4.0) 6 (2.3) –
  Trained peer educator 34 (29.3) 13 (31.0) 46 (46.5) 93 (36.2) 0.03, 7.4
  Sexual partner 10 (8.6) 2 (4.8) 14 (14.1) 26 (10.1) –
  Chose ≥ 2 of above options 116 (100.0) 42 (100.0) 99 (100.0) 257 (100.0) –

Types of support with HIVST
 Testing assistance 44 (38.3) 6 (14.3) 28 (28.6) 78 (30.6) 0.01, 8.6
 Post-test counseling 87 (76.3) 26 (61.9) 78 (79.6) 191 (75.2) 0.08, 5.1
 Mode of counseling (n = 191)
  In-person 76 (87.4) 23 (88.5) 71 (91.0) 170 (89.1) –
  Phone or text messaging 8 (9.2) 3 (11.5) 6 (7.7) 17 (8.9) –
  Using social media 3 (3.5) 0 (0) 1 (1.3) 4 (2.1) –
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self-testing compared to 78% provider testing [28]. While 
we did not directly evaluate a choice between HIVST and 
a standard provider-delivered rapid testing, 73% of par-
ticipants said they would select self-testing next time they 
tested while 16% would choose provider-delivered testing. 
A community-randomized trial in Swaziland where house-
hold members distributed HIVST kits to AYA ages 12–24 
who had been absent for standard HBT reported that 75% 
of AYA completed HIVST in the intervention communi-
ties compared to 39% of AYA in control communities who 
were offered a referral to test at a facility [18]. Differing 
results across studies may be due to differences in test kit 
distribution models and whether choices were offered [19, 
28]. Our study engaged local youth peer mobilizers and 
HTS counselors as study staff. Peer educators can improve 
intervention uptake because they are familiar, trustworthy, 
and relatable, especially for hard-to-reach populations [17, 
19]. This may help explain the particularly high enroll-
ment and retention among AYA at hotspots. Our study 
extends prior findings by demonstrating high acceptance 
and completion of HIVST across diverse sub-groups of 
AYA at different venues.

Recruiting participants through three distinct channels 
was a feasible strategy to engage sub-populations AYA with 
different risks and service needs. Recruitment efficiency was 
highest in hotspots and lowest in pharmacies. This may be 
because hotspots are familiar sites for offering other HIV 
testing and prevention services and may be more comfort-
able sites for AYA to test. In contrast, pharmacies were less 
known for offering HIV services. A higher proportion of 
participants from hotspots compared to the other channels 
had tested before, were male, and were eligible for PrEP. 
They also experienced higher levels of GBV and alcohol use 
[28, 29]. Tailored HIVST services at hotspots could include 
brief empowerment and harm reduction interventions [41]. 
In contrast, participants from HBT tended to be younger, 
female, with lower reported risk behaviors, and had someone 
present when they tested. Home-based self-testing for AYA 
could be an entry into offering family-centered prevention 
and care services [42]. The pharmacy channel reached an 
older, mixed gender population with lower reported risk 
behaviors than AYA from hotspots. Pharmacists could be 
trained to offer youth-tailored HIVST services and to distrib-
ute test kits and other HIV prevention products, including 
PrEP [43].

Most participants reported positive self-testing experi-
ences and wanted future HIVST models to include a variety 
of service options, from fully independent to fully supported 
models. As in other studies, most participants said test kits 
were easy to use, convenient, private, and trustworthy, and 
would self-test again [19, 44]. Over 90% of participants 
completed the HIVST without assistance regardless of 
age. However, the majority wanted their next self-testing 

experience to include the option to receive support during 
self-testing and post-test counseling. Studies that included 
AYA in sub-Saharan Africa [28, 40, 45] have reported pref-
erences for provider-supported self-testing, given that some 
people report concerns about reading the test correctly and 
getting follow-up care. This highlights the importance of 
differentiated HTS for AYA tailored to individuals and con-
texts, where different testing products, venues, and services 
packages are offered to maximize access to HTS [8].

Notably, a peer-distribution model of HIVST was par-
ticularly popular among hotspot participants. Studies with 
adult women in sex work in Zambia and Uganda [46] and 
MSM in South Africa [17] and the US [47] have shown 
that these models are effective at increasing HIV test-
ing completion among priority populations and should be 
evaluated with AYA. Task-shifting of additional HIVST and 
prevention services to lay cadres could enhance efficiency 
of HTS [48–50]. Consistent with studies among adults in 
sub-Saharan Africa, we found that willingness to pay for 
HIVST was low, and most AYA wanted HIVST for free 
[5, 25, 51]. HIVST offered through pharmacies, vending, 
machines or online will require fair pricing so that these 
strategies for increasing access by location are not limited 
by cost. Given widespread use of cell phones and social 
media among AYA in sub-Saharan Africa [48, 52], digital 
platforms have the potential to increase demand for HIVST 
among AYA and complement in-person counseling through 
live chats with trained counselors. Finally, our study reached 
young people with high unmet needs for additional HIV/STI 
and sexual and reproductive health (SRH) services. Greater 
integration of HIV and SRH services is recommended for 
youth in resource-limited settings [53]. HIVST can facili-
tate PrEP continuation [11] and ART initiation [54]. This 
flexible, community-based delivery model for HIVST could 
be expanded to offer a combination of client-centered SRH 
services for this priority population.

Test positivity was lower than reported in other HIVST 
studies in sub-Saharan Africa, likely due to lower back-
ground HIV prevalence and higher proportion of participants 
who had tested within 12 months [7, 23]. Notably, our study 
was not designed to evaluate HIVST for case finding, which 
may require a more targeted sampling strategy or larger sam-
ple size [20, 55, 56]. Participants with lower HIV risk may 
self-select into HIVST studies than individuals who do not 
participate [7]. We also identified a few AYA with false posi-
tive HIVST results, which were due to confusion with test 
instructions [57–59] or interpreting results after the recom-
mended 40 min [60, 61]. This highlights the importance of 
further refining standard HIVST instructions with AYA to 
minimize user errors and unnecessary distress.

Nearly 50% of AYA who were eligible for PrEP also 
reported retesting within four months, and this was more 
common among participants recruited from hotspots and 
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pharmacies. This suggests many of these participants can 
access routine testing with minimal support, although they 
may benefit from receiving multiple HIVST kits to facilitate 
retesting. Studies designed to increase access to HIVST by 
offering multiple HIVST kits to participants reported higher 
rates of retesting [17, 47]. Community-based models using 
lay health workers could be evaluated to distribute HIVST 
to support uptake of PrEP or ART among AYA.

Strengths of this study include the evaluation of three 
community-based distribution channels, which enhanced 
generalizability to other settings, recruitment of diverse pop-
ulations of AYA, engagement of local lay-health workers as 
study staff, and collection of implementation outcomes. We 
evaluated HIVST completion using both self-report and used 
tests, which adds methodologic rigor. Limitations included 
the observational design without a comparison group, which 
may have overestimated test acceptance and completion 
since AYA were not offered another option [28], non-ran-
dom selection of recruitment channels, and self-selection 
of potentially lower risk AYA. Self-reported measures were 
subject to social desirability and recall bias. Due to low test 
positivity, we could not evaluate differences in test positiv-
ity by recruitment channel. Participants received reimburse-
ments and on-demand access to study staff, which may be 
lower in real-world HIVST programs with AYA.

Conclusion

In summary, we found that a differentiated community-based 
HIVST model using lay heath workers was feasible in reach-
ing a diverse population of AYA at risk for HIV/STI and 
unintended pregnancy. This model is a promising platform 
to improve HIV testing coverage efficiently, engage AYA 
with additional client-led prevention and care services, and 
help countries achieve the 2030 targets for HIV elimination 
among young people.
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