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Background  
In human immunodeficiency virus (HIV) care, key populations are sex workers, people 
who inject drugs, prisoners, transgender people, and men who have sex with men (MSM), 
who are at high risk and burden of HIV infection but face barriers to HIV prevention, 
treatment, and health services. HIV self-testing (HIVST) is effective in scaling up HIV 
testing uptake among key populations due to its cost-effective, confidential, and 
convenient feature. However, lacking linkage to care support remains a key challenge. 
This scoping synthesised the global evidence regarding implementing strategies to 
promote linkage to care for key populations after HIVST. 

Methods  
This scoping review was conducted according to the Joanna Briggs Institute Manual for 
Evidence Synthesis. A data search was conducted on September 1, 2021. The searched 
databases were PubMed, Embase, EBSCOhost, Cochrane Library, Wan Fang Data 
(Chinese), China National Knowledge Infrastructure (Chinese), and Japan Medical 
Abstracts Society (Japanese). 

Results  
Twenty studies from 2011 records met the eligibility criteria and were included for 
review. The study populations were MSM (9), mixed high-risk populations (7), female sex 
workers (3), and transgender youth (1). Implementation strategies to promote linkage to 
care for key populations after HIVST were classified into seven categories: 1) HIVST kits 
with linkage-to-care information, 2) web-based or mobile app-guided HIVST, 3) remote 
HIVST counselling, 4) intensive follow-up, 5) HIVST promotion through social media and 
key opinion leaders, 6) community engagement in HIVST and 7) financial incentive. The 
digital-supported intervention mainly targeted MSM in high-income settings, and the 
community-based approach and financial incentive strategies were mainly implemented 
in low and middle-income settings. Comparison of linkage outcomes between studies is 
problematic due to mixed interpretation and measurement of linkage to care after HIVST. 

Conclusions  
Implementation strategies to promote linkage to care for key populations are diverse and 
should be incorporated in different settings and backgrounds. Innovative 
digital-supported HIVST research for female sex workers and high-risk populations in 
low and middle-income settings is warranted. A standardised definition of linkage to care 
following HIVST and a unified measurement of linkage outcomes should be developed 
and applied in future research. 

In 2021, 38.4 million people globally were living with hu
man immunodeficiency virus (HIV), and 1.5 million peo
ple became newly infected with HIV, of which 70% were 
key populations and their sexual partners.1 Key risk groups 
include sex workers, people who inject drugs, prisoners, 

transgender people, and men who have sex with men 
(MSM) at high risk and burden of HIV infection.2 HIV test
ing with counselling and linkage to care service is critical 
to engaging key populations in HIV care; however, they face 
barriers to accessing such services due to fear of experi
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encing stigma and discrimination.2 In 2016, World Health 
Organization (WHO) added HIV self-testing (HIVST) to its 
recommended testing approaches, aiming to reach key pop
ulations and people who may not test otherwise.3 HIVST 
is a process in which a person collects his or her specimen 
and then performs an HIV test and interprets the result, of
ten in a private setting, either alone or with someone he or 
she trusts.3 HIVST is effective in scaling up HIV testing up
take among key populations due to its cost-effective, confi
dential, and convenient features.3 However, lacking linkage 
to care is reported as a key challenge in HIVST, and there 
is a concern that HIVST without counselling support and 
timely linkage service could lead to missing or delayed ini
tiation to treatment.3–7 In the routine HIV testing context, 
linkage to care is defined as patient entry into specialist 
HIV care after diagnosis, measured as the time between the 
HIV diagnosis date and one of the following markers: ei
ther the first clinic attendance date, first CD4+ cell count or 
viral load date, or HIV treatment start date, depending on 
data availability and linkage is considered prompt if within 
three months of diagnosis.8 However, following a positive 
HIVST result, confirmatory testing is needed since a posi
tive HIVST result alone could not diagnose HIV. For those 
with negative HIVST results, linkage to relevant prevention 
is necessary since key populations are at ongoing high risk 
and must be regularly retested.4 Currently, key populations’ 
care-seeking behaviour patterns following HIVST and the 
linkage approach are unknown, and there is no comprehen
sive guideline on linkage to care for key populations after 
HIVST. It is noticed that recent HIVST studies and reviews 
have addressed the concern of the inadequate linkge to care 
after HIVST and explored various implementation strate
gies to promote linkage to care, for instance, the innovative 
digital-supported HIVST (e.g., website-based, social media, 
mobile applications (apps)), which showed promising re
sults in various settings.9–11 The emerging published evi
dence and ongoing clinical trials make it necessary to iden
tify and summarise the current linkage-to-care promoting 
strategies to inform future HIVST research and implemen
tation. Therefore, this scoping review aimed to identify and 
synthesise the current global evidence on the implementa
tion strategies to promote linkage to care for key popula
tions after HIVST. 

METHODS 

This scoping review was conducted following the Joanna 
Briggs Institute Manual for Evidence Synthesis (Chapter 11: 
scoping reviews).12 The report of this scoping review re
ferred to the Reporting Items for Systematic reviews and 
Meta-Analyses extension for Scoping Reviews (PRISMA-
ScR) checklist. 

ELIGIBILITY CRITERIA 

The eligibility criteria for included studies were decided 
based on the Population, Concept, Context (PCC) frame
work proposed by Peters et al.12 The PCC framework is ap
propriate for scoping reviews because it allows for the in

clusion of studies that do not contain information about 
outcomes or comparator groups. Eligible populations in
cluded sex workers, MSM, people who inject drugs, pris
oners and transgender people. Studies addressed the con
cept of HIVST and linkage to care were included. There 
was no limitation on the study context. Specifically, studies 
that fulfilled the following criteria were included for review: 
1) involved key populations; 2) described the HIVST ap
proach; 3) reported implementation strategies to facilitate 
linkage to care; 4) reported linkage outcomes or measure
ments. This scoping review considered the following stud
ies for inclusion: randomised controlled trials, non-ran
domised controlled trials, cohort studies, descriptive 
observational studies, and implementation studies. Ongo
ing clinical trials or study protocols that met the inclusion 
criteria were also eligible for inclusion. Qualitative studies, 
review articles, opinion papers, and conference abstracts 
were excluded. 

SEARCH STRATEGY 

The search strategy was developed by consulting a pro
fessional librarian and was modified and applied for use 
in the following databases: PubMed, Embase, EBSCOhost, 
Cochrane Library, Wan Fang Data (Chinese), China Na
tional Knowledge Infrastructure (Chinese), and Japan Med
ical Abstracts Society (Japanese). Search terms involved 
Medical Subject Headings (MeSH) and were combined using 
the Boolean operators’ AND’ and ‘OR’. There was no re
striction on language or published date; however, we only 
included articles written in English, Chinese, or Japanese. 
Search queries and results for each database are docu
mented in Appendix A . 

STUDY SELECTION 

All the initially identified articles from the database search 
were exported to Rayyan (Qatar Foundation, Al Rayyan, 
Qatar)—a free web and mobile app that expedites the initial 
screening of abstracts and titles.13 After removing dupli
cates, title and abstract screening was conducted by three 
independent reviewers (PM, RS, XS) to make sure each arti
cle was double-checked. After the title and abstract screen
ing, the remaining articles were subject to full-text screen
ing for eligibility based on the inclusion criteria. 
Disagreements on article eligibility were resolved through 
consensus among the three reviewers. 

DATA EXTRACTION AND PRESENTATION 

A data extraction tabular form was used to abstract and 
record the data from the eligible articles. The first author 
conducted the initiative data extraction, and the second 
author double-checked the entered data to ensure com
pleteness and accuracy. Data extraction modules included 
author, published year, country, study population, study 
design, implementation strategy to promote linkage to 
care, and linkage outcome and measurement. Results of im
plementation strategies to promote linkage to care after 
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Figure 1. PRISMA Flow Diagram for the scoping review process.         

HIVST were analysed and classified thematically and pre
sented in a narrative synthesis. 

ETHICS CONSIDERATION 

Given that this scoping review used publicly available liter
ature, the requirement for ethical approval was waived. 

RESULTS 

The results of the database searches yielded 2011 articles. 
After removing duplicate articles, 1338 articles remained 
and were subjected to title and abstract screening. After the 
completion of title and abstract screening, 113 articles re
mained, and 97 full-text articles were retrieved and further 
subjected to full-text screening. Finally, 20 studies met the 
eligibility criteria and were included in the review. Figure 1 
shows the study selection process from a database search to 
screening and the final selection of included studies. 

CHARACTERISTICS OF INCLUDED STUDIES 

The 20 included studies were categorised into implemen
tation studies (10), randomised controlled trials (8), cohort 
studies (1), and cross-sectional studies (1). Nine studies 
targeted MSM, seven focused on the mixed population, in
cluding MSM, transgender people, people who injected 
drugs, and other high-risk populations, three studies on fe
male sex workers (FSW), and one on transgender youth. In 

terms of time and setting, six studies were in the US; seven 
studies were from Asia: China (3), Vietnam (2), Thailand 
(1), Iran (1); five studies in Africa: Kenya (2), Nigeria (1), 
Uganda (1), Zambia (1); one in the UK and one in Canada. 
The in-depth findings from the included studies are sum
marised in Table 1. 

IMPLEMENTATION STRATEGIES TO PROMOTE LINKAGE 
TO CARE FOR KEY POPULATIONS AFTER HIVST 

Seven categories of implementation strategies to promote 
linkage to care for key populations after HIVST were iden
tified: 1) HIVST kits with linkage-to-care information, 2) 
web-based or mobile app-guided HIVST, 3) remote HIVST 
counselling, 4) intensive follow-up, 5) HIVST through so
cial media and key opinion leaders, 6) community-based 
HIVST and 7) financial incentive. 

HIVST KITS WITH LINKAGE-TO-CARE INFORMATION. 

Providing HIVST kits with linkage-to-care information 
could be the initial step to promote linkage to care after 
HIVST, although management of cases with positive result 
and follow up remained as important challenges.14,15 In the 
US, vending machines were used to distribute test kits in 
commercial sex venues, and the test kits were attached with 
information about medical assistance and the Linkage-to-
Care Hotline in case of a reactive test result.14 Among 17 
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Table 1. Findings from Included Studies (n=20)      

Author, year Country Population Study design Implementation strategy Linkage outcome/measurement Authors' notes on linkage 
effectiveness 

Stafylis et al., 
201814 

US High risk 
populations 

Implementation 
study 

HIVST kits with linkage information 
Local information about medical assistance 
and the AIDS Healthcare Foundation's 24/7 
Linkage-to-Care hotline was attached to the 
test kits in case of a reactive test result. 

Among those reporting a 
reactive HIV result, seven (41%; 
7/17) had sought confirmatory 
testing and four of them (24%; 4/
17) had initiated treatment. Two 
participants (12%; 2/17) were 
linked to care. Two participants 
requested linkage-to-care 
assistance. 
Note: Linkage time was not 
reported. 

Management of cases with an initial 
positive result and loss to follow up 
remained as important challenges in 
linkage to care. 

Bhattacharjee 
et al., 201915 

Kenya MSM Implementation 
study 
(Protocol) 

HIVST kits with linkage information and 
follow-up 
Provide referral cards and information about 
HIV prevention and treatment services along 
with test kits distribution. 
Trained personnel make follow-up text 
messages and calls to the MSM who receive 
HIVST and remind them about prevention 
and treatment services. 

Effectiveness of linkage to HIV 
prevention and treatment 
services for MSM who self-test. 
Note: Linkage measurement was 
not specified. 

– 

Gabriel et al., 
201816 

UK MSM, 
TGW, TGM 

RCT 
(Protocol) 

Web-based HIVST 
Study website provides guidance on how to 
find local health care service to assist 
participants in dealing with a new diagnosis 
and accessing confirmatory testing and HIV 
care services. 

A laboratory-confirmed HIV 
diagnosis, with date of diagnosis 
defined as the date of the first 
confirmatory test at clinic. 

– 

Stephenson 
et al., 201717 

US MSM 
couple 

RCT 
(Protocol) 

HIVST with real-time video counselling 
Intervention arm: couples will receive HIV 
self-testing kits and will conduct tests under 
the facilitation of a VSee-based video 
couples HIV testing and counselling session. 
Control arm: couples will receive HIV self-
testing kits. 

Within 3 months of HIV 
diagnosis: 
(1) attending at least one clinical 
care appointment 
(2) having at least one CD4 test 
performed 
(3) having at least one viral load 
test performed 

– 

Stephenson 
et al., 201718 

US TG Youth RCT 
(Protocol) 

HIVST with real-time video counselling 
Intervention arm: Participants will receive 
one HIVST package and will be instructed for 
the video-chat counselling session. 
Control arm: Participants will receive one 
HIVST package. 

Within 3 months of HIV 
diagnosis: 
(1) attending at least one clinical 
care appointment 
(2) having at least one CD4 test 
performed 

– 
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Author, year Country Population Study design Implementation strategy Linkage outcome/measurement Authors' notes on linkage 
effectiveness 

Follow-up: 
Participants who test positive will be linked 
to a health provider and will be followed up 
from the next business day at least three 
more times to confirm (1) an appointment 
was scheduled, (2) the appointment was 
attended, and (3) a confirmatory test result 
was reported. 

(3) having at least one viral load 
test performed within three 
months of HIV diagnosis 

Phanuphak et 
al., 202019 

Thailand MSM and 
TGW 

Implementation 
study 

Online HIVST and counselling with 
intensive follow-up 
Study staff contacted referred participants 
at week 2, months 1, 3, 6 and 12 in the 
Offline and Mixed groups, and at day 3, 
weeks 1, 2, and every two to four weeks in 
the Online group, to ensure linkage to care. 

Among 60 baseline HIV positive 
and 18 seroconversion 
participants, successful ART 
initiation in the Online group 
(52.8%) was lower than the 
Offline (84.8%) and Mixed 
groups (77.8%). 
Note: Linkage time was not 
reported. 

Linkages to HIV confirmatory 
testing and ART initiation once 
tested HIV-reactive, as well as HIV 
prevention services among HIV-
negative individuals are challenging. 

Chan et al., 
202120 

China MSM Implementation 
study 

Online real-time counselling 
Online real-time pre-test/post-test 
counselling for HIVST users via live chat 
application. 
Psychological support and CBO staff support 
for those who received positive results and 
referral for a free confirmatory HIV antibody 
testing. 

Four HIVST-online users were 
screened to be HIV positive and 
linked to the treatment. 
Note: Linkage time was not 
reported. 

Ensure linkage to care is one major 
strength of HIVST-online: with real-
time counselling, administrators 
know all the users' sero-status and 
provide immediate support to the 
users. 

Wray et al., 
202021 

US MSM RCT 
(Registered 
clinical trial) 

HIVST post-test phone counselling 
eTest condition: the eTest system ensure 
researchers to be notified when users 
initiated HIVST and provide post-test 
counselling within 24 hours and refer them 
to other needed services, including PrEP. 
Standard condition: HIVST without active 
follow-up. 
Control: reminders to get tested for HIV at a 
local clinic every 3 months. 

At 1, 4-, 7-, 10-, and 12-months 
post-enrolment: 
(1) the proportion of participants 
who consulted with a physician 
about PrEP. 
(2) received a PrEP prescription. 
(3) received any STI testing 
during the study period. 
(4) received STI testing at least 
once during each 6-month 
period. 

– 

Pai et al., 
201822 

Canada MSM Cross-sectional 
Study 

Mobile app-guided HIVST 
HIVSmart! interprets and stores data 
confidentially, links users to counselling or 
care within a rapid turnaround time and 
encourages them to stay in care. 

In total, 0.7% (3/451) of the 
participants who self-tested 
positive and were lab-confirmed 
positive were linked to a 
physician within the same day. 

With HIVSmart!, participants could 
get rapidly linked to care. 
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Author, year Country Population Study design Implementation strategy Linkage outcome/measurement Authors' notes on linkage 
effectiveness 

Sullivan, 
202023 

US MSM, TGW RCT 
(Registered 
clinical trial) 

Mobile app-guided HIVST 
Intervention arm: Participants will use 
Know@Home app or website which were 
developed to serve as a comprehensive 
mobile HIV prevention platform for MSM or 
TGW, with HIV prevention and care 
information and links to resources. 
Control arm: participants in this study arm 
will receive mail-out HIV self-testing kits. 

Up to Month 4: 
linkage of participants to HIV 
treatment. 
linkage of participants to PrEP 
treatment. 
linkage of participants to STI 
testing. 
linkage of participants to HIV 
prevention services. 
linkage of participants to HIV 
social services. 

– 

Balán et al., 
20209 

US MSM, TGW Implementation 
study 

Mobile app-guided HIVST 
Participants conducted HIVST using a 
smartphone app providing a video, pictorial 
step-by-step instructions, and sample test 
results presented textually. 
Participants' feedback and preferences 
regarding linkage to care were integrated 
into the app. 

SMARTtest app provided linkage 
resources for all 60 participants 
and their partners. Participants' 
perception and needs regarding 
linkage to care service were 
interviewed. 
Note: Linkage time was not 
reported. 

The SMARTest app incorparated 
extensive information on linkage 
resources (Test Accuracy, Window 
Period, Disease Info, Nearby Clinics, 
Call Hotline), which could be 
referred by test users timely when 
appling HIVST. 

Zhong et al., 
201724 

China MSM Implementation 
study 

Social entrepreneurship testing model 
Participants bought the HIVST kits at $23 
which was refunded upon successfully 
performing the HIVST and reporting the 
results to health workers. The CBO 
contacted the participants to provide 
counselling services, confirmation testing 
and linkage to care. 

All the 8 newly identified self-
tested positive individuals were 
confirmed to be HIV positive, 
and they were linked to care and 
underwent their first CD4 count 
measurement. 
Note: Linkage time was not 
reported. 

The social entrepreneurship model 
using mobile health technologies to 
track self-testing and linkage to care 
among MSM is feasible and 
acceptable. 

Tun et al., 
201825 

Nigeria MSM Cohort study HIVST kits distribution through KOLs and 
follow-up 
The counsellor followed up with participants 
by calling participants at five, 30 and 80 days 
after participants received the HIVST kits to 
provide support for usage and facilitate 
referrals for HIV treatment for those testing 
positive. 

Among the 14 who tested 
positive, all were confirmed HIV 
positive and all accepted and 
have initiated HIV treatment. 
Note: Linkage time was not 
reported. 

The high linkage to treatment in this 
study is likely due to follow-up calls 
by the counsellor after HIVST 
distribution, the participant's access 
to their KOLs, and the linkage to a 
well-trusted MSM-friendly facility 
that offers not only HIV prevention 
services but also HIV treatment. 

Green et al., 
201826 

Vietnam MSM Implementation 
study 

CBO led HIV lay testing and HIVST 
MSM CBOs staffs were trained to offer 
HIVST information and support clients with 
HIV-reactive results. MSM with an HIV-
reactive result from peer testing or self-
testing were accompanied by CBO staff for 

Among MSM who opted for 
HIVST, 297 (7%) people tested 
HIV-reactive, 269 (90.6%) were 
confirmed HIV positive, and 243 
(90.3%) were registered for 
treatment (May 2016 to 

CBO led HIV lay testing and HIVST 
could significantly increase HIV 
testing among harder-to-reach and 
higher-risk MSM and effectively 
enroll them in ART. 
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Author, year Country Population Study design Implementation strategy Linkage outcome/measurement Authors' notes on linkage 
effectiveness 

confirmatory testing at the closest district 
health centre, and those that were HIV 
diagnosed were helped with ART enrolment. 

September 2017). 
Note: Linkage time was not 
reported. 

Zhang et al., 
202027 

China MSM Implementation 
study 

SMKOL HIVST delivery strategy and CBO-
based HIVST 
SMKOLs distributed HIVST advertisements 
to MSM through WeChat public platforms. 
HIVST staff provided pretest and post-test 
counselling through the WeChat public 
platform, the individual WeChat app, or by 
telephone. 
CBOs distributed HIVST program messages 
to local MSM through social media tools 
(WeChat moments, QQ, and Blued) and 
offline events. 
Trained volunteers from local CBOs paired 
up with local health departments to help 
ensure linkage of participants to 
confirmatory testing, care, and treatment. 
Participants were required to pay a deposit 
to apply for the HIVST kit and had their 
deposit refunded after completing an online 
survey and uploading HIVST results. 

SMKOL group: 2.9% (45/1561) 
received HIVST-positive results, 
82.2% (37/45) were linked to 
care, 33 (2.1%) were confirmed 
as HIV-seropositive, and 31 
(94.4%) initiated ART. 
CBO group: 12.5% (100/803) 
received HIVST-positive results, 
100 (100%) were confirmed as 
HIV-seropositive, 72.0% (72/
100) were linked to care, and 29 
(29.0%) initiated ART. 
Note: Linkage time was not 
reported. 

The proportion of ART in the CBO 
group was low comparing to that of 
SMKOL, which may be explained by 
the significantly lower education 
level in the CBO group than that of 
the SMKOL group. 

Chanda et al., 
201728 

Zambia FSW RCT Peer educators HIVST delivery 
Trained peer educators distributed HIVST 
kits, gave HIV risk reduction counselling, and 
provided participants with HIV self-test 
training, including self-test use, results 
interpretation, and linkage to care. 
(1) delivery arm (direct distribution of an oral 
HIVST from the peer educator) 
(2) coupon arm (a coupon for collection of an 
oral HIVST from a health clinic/pharmacy) 
(3) routine HIV testing 

Linkage to care/ATR initiation at 
1 month: 
routine testing: 44 (74.6%)/27 
(46.6%) 
peer educator HIVST delivery: 
25 (51.0%)/11 (22.5%) 
coupon clinic/pharmacy 
collection of HIVST kits: 19 
(52.8%)/9 (25.0%). 
Linkage to care/ATR initiation at 
4 month: 
routine testing: 72 (85.7%)/54 
(64.3%) 
peer educator HIVST delivery: 
53 (71.6%)/35 (48.0%) 
coupon clinic/pharmacy 
collection of HIVST kits: 59 
(76.6%)/44 (57.1%) 

Linkage to care and ART initiation 
following a positive HIV self-test 
was high and increased over time. 
Future studies should consider 
linkage to care and ART 
interventions following HIVST, 
including the role of peer educators 
for facilitating HIV care cascade 
progression. 

Ortblad et al., Uganda FSW RCT Peer educators HIVST delivery Linkage to care/ATR initiation at Although all participants received 
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Author, year Country Population Study design Implementation strategy Linkage outcome/measurement Authors' notes on linkage 
effectiveness 

201729 Peer educators distributed HIVST kits, 
referred participants to standard of care HIV 
testing services, and screened for potential 
adverse events and provided HIV self-test 
training, including self-test use, results 
interpretation, and linkage to care to 
participants. 
3 arms 
(1) direct provision of HIV self-tests by peer 
educators 
(2) provision of coupons for free collection of 
HIVST in a health care facility 
(3) routine HIV testing 

1 month: 
SOC: 25(8.3%)/13 (4.3%) 
Direct provison of HIVST: 17 
(5.9%)/13 (4.5%) 
Coupons for free collection of 
HIV self-tests: 13 (4.2%)/10 
(3.2%) 
Linkage to care/ATR initiation at 
4 month: 
SOC: 37 (12.6%)/24 (8.2%) 
peer educator HIVST delivery: 
27 (10.4%)/19 (7.3%) 
coupon clinic/pharmacy 
collection of HIVST kits: 37 
(12.8%)/27 (9.3%) 

the peer educator intervention, the 
overall degree of linkage to care and 
treatment was low. HIVST policies 
for FSWs should be accompanied by 
stronger linkage interventions. 

Dijkstra et al., 
202130 

Kenya MSM, TGW Implementation 
study 

Peer mobilisation followed by PN service 
Mobilisers distributed HIV oral self-test kits 
within their networks and gave clients with 
acute early HIV infection symptoms a 
symptom referral card and immediately 
referred them to further testing. The 
mobilised participants who were diagnosed 
with HIV were assisted to engage their 
partners in HIV testing through the PN 
service. 

Among the 26 participants who 
were newly diagnosed with HIV, 
24 (92.3%) immediately initiated 
ART, and PrEP was initiated 
among 24.0% (103/429) 
mobilised participants and 28.6% 
(4/14) partners without HIV. 

HIV PN provider referral effectively 
identified undiagnosed HIV 
infections and linked individuals to 
ART and PrEP services. 

Nguyen, et al., 
201931 

Vietnam MSM, 
PWID, 
FSW 

Implementation 
study 

Community-led HIV self-testing combined 
with assisted PN 
Clients with a reactive result were 
counselled and supported by a peer educator 
and referred for confirmatory testing. Those 
confirmed to have HIV positive received 
additional post-test counselling by staff at 
the site of confirmatory testing. Peer 
educators then assisted them with 
enrolment in ART at an outpatient clinic. 

Among participants who self-
tested, 5.1% (103/2009) was 
confirmed HIV positive and 
98.1% (101/103) initiated ART. 
Note: Linkage time was not 
reported. 

The dedication of peer educators in 
supporting clients with reactive 
results to access confirmatory 
testing and ART services 
contributed to the 
linkage results. 

Mirzazadeh, 
201732 

Iran FSW RCT 
(Registered 
clinical trial) 

Monetary incentives 
Monetary incentives for returning their test 
results, and for every successful invitation of 
clients, partners, and peers, and for 
successful linkage to care. 

Confirmatory HIV test among 
FSW. 
ART initiation among FSW. 
ART initiation among clients, 
partners and peers. 
Confirmatory HIV test among 
clients, partners and peers. 

– 
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Author, year Country Population Study design Implementation strategy Linkage outcome/measurement Authors' notes on linkage 
effectiveness 

Note: Linkage time was not 
specified. 

Abbreviations:  
AIDS: Acquired Immunodeficiency Syndrome 
ART: Antiretroviral Therapy 
CBO: Community-Based Organisation 
FSW: Female Sex Workers 
HIV: Human Immunodeficiency Virus 
HIVST: HIV Self-Testing 
MSM: Men Who Have Sex with Men 
PN: Partner Notification 
PrEP: Pre-Exposure Prophylaxis 
PWID: People Who Inject Drugs 
RCT: Randomized Controlled Trial 
SMKOL: Social Media Key Opinion Leaders 
STI: Sexually Transmitted Infections 
TGW: Transgender Women 
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initial positive HIV results, seven sought confirmatory test
ing, four initiated treatment, and two were linked to care.14 

WEB-BASED OR MOBILE APP-GUIDED HIVST 

The web-based or mobile app-guided HIVST program pro
vided a digital toolkit for key populations to perform self-
testing, interpret test results correctly, and get rapidly 
linked to and stay in care.9,16,22,23 In the SELPHI study pro
tocol,16 the study website was designed to direct partici
pants with a reactive HIV test result to local genitourinary 
medicine clinics and HIV care services. The SMARTtest pro
ject9 used a smartphone app to instruct HIV self- and part
ner-testing and gained positive feedback from participants 
regarding the video display, step-by-step instructions, and 
the testing results sharing features. This study noted par
ticipants’ preference for LGBT-friendly clinics versus a list 
of all available resources for linkage to care referral services 
on the smartphone app.9 

REMOTE HIVST COUNSELLING 

Remote HIV counselling via telephone or video-chat plat
forms allows health personnel to provide self-testing and 
results-interpreting instruction, risk management, and 
linkage support to participants in a direct and timely man
ner.17–21 In the US, Wray et al.21 developed an eTest system 
to notify researchers to schedule post-test phone coun
selling within 24 hours after users initiated HIVST. Another 
project—Moxie18 in the US, proposed using video-based 
HIVST counselling to provide risk elicitation and identifi
cation interview, guidance on self-testing, result reading, 
prevention plan and linkage direction to participants. In a 
pilot project in China,20 all the four users who received pos
itive HIVST results after HIVST online counselling received 
immediate support and were linked to care and treatment. 
However, in Thailand,19 participants who self-selected the 
online-supervised HIVST and counselling turned out to 
have poor linkage to pre-exposure prophylaxis (PrEP) ser
vices (10.2%), low HIV confirmatory testing rate (75%), and 
low antiretroviral therapy (ART) initiation rate (52.8%) 
compared with the routine HIV testing group. 

INTENSIVE FOLLOW-UP 

Intensive follow-up through text messages and phone calls 
was necessary when participants whom self-tested positive 
needed to be reminded and pushed to attend HIV 
care.18,19,25 In the project Moxie, for participants who re
ceived reactive testing results after the video-based su
pervised HIV self-testing and counselling, follow-up was 
scheduled on the following day, and each participant was 
to be contacted at least three more times to ensure a med
ical appointment was attended, and a confirmatory test 
result was reported.18 In Nigeria, Tun et al.25 distributed 
oral HIVST kits to MSM through key opinion leaders and 
achieved complete linkage with active follow-up and access 
to a trusted MSM-friendly community clinic that offers HIV 
treatment. However, Phanuphak et al.19 study from Thai
land, despite referred participants in the online HIVST and 

counselling group being followed up on day 3, weeks 1, 2, 
and every two to four weeks, the ART initiation rate was 
only 52.8% (19/38). This study found that MSM and TGW 
who selected the online group were more likely to fear 
meeting people they might know when getting HIV testing 
and were more likely to experience discrimination within 
families due to gender identity than those who opted for 
routine testing.19 

HIVST PROMOTION THROUGH SOCIAL MEDIA AND KEY 
OPINION LEADERS 

The social media and key opinion leaders (KOLs) strategy 
was an economical and efficient way to reach key popula
tions and increase HIV identification and link-to-care.25–27 

In Nigeria, HIVST kits were distributed to MSM by influ
ential KOLs self-identified as MSM or gay, had good inter
personal skills, and had real-time information about their 
MSM community and hotspots.25 In Vietnam, Green et al.26 

led an HIVST promotional campaign using Facebook, 
Grindr, and MTV for MSM to connect and exchange infor
mation on HIV, sexuality, and wellbeing, and they trained 
social network influencers to communicate with Rainbow 
Village followers to provide HIV risk screenings and refer
rals for HIV testing. A national pragmatic study in China 
engaged six social media KOLs located in 4 provinces and 
one city to advertise HIVST programs on social network 
platforms, which enabled the researchers to recruit MSM 
from 30 provinces and cities simultaneously without being 
restricted by regional barriers.27 The authors concluded 
that HIVST via the social media KOL strategy yielded lower 
recruitment costs, HIV testing costs, and HIV-identified 
costs but a lower incidence of HIV than the community-
based organisations-led HIVST approach.27 

COMMUNITY ENGAGEMENT IN HIVST: COMMUNITY-
BASED ORGANISATIONS-LED HIVST; PEER-ENGAGED 
APPROACH; PARTNER NOTIFICATION SERVICE 

Two HIVST studies in Vietnam26 and China27 engaged 
MSM Community-Based Organisations (CBOs) and demon
strated the active role and significant public health impact 
of CBOs-led outreach and follow-up services for key pop
ulations. In the CBOs-led HIV lay testing and self-testing 
program in Vietnam, staff from MSM CBOs were trained 
to offer HIV testing information and support MSM with 
HIV-reactive results for confirmatory testing and ART en
rolment.26 In Zhang et al.'s study, MSM CBOs staff posted 
HIVST advertisements through social media and offline 
events to recruit MSM, and trained volunteers from local 
CBOs paired up with local health departments to help par
ticipants with positive self-testing results to take confirma
tory testing and treatment.27 

Four studies conducted in Zambia,28 Uganda,29 Kenya,30 

and Vietnam31 used a peer-engaged approach and partner 
notification service in their community-based HIVST pro
grams. Chanda et al.28 and Ortblad et al.29 trained FSW 
peer educators who were trusted and respected within the 
local FSW community to distribute oral HIVST kits, give 
HIV risk reduction counselling and education on self-test 
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use, results interpretation, and linkage to care. In Kenya,30 

peer mobilisers distributed HIV self-test kits within their 
networks and immediately referred clients with acute and 
early HIV infection symptoms to HIV testing. Furthermore, 
the mobilised participants with HIV infection were encour
aged to invite their partners to HIV testing through the 
partner notification service.30 The authors noted that the 
partner notification service was effective in HIV case-find
ing and identifying acute and early HIV infection among 
partners of high-risk populations.30,31 

FINANCIAL INCENTIVE 

In China, Zhang et al.27 and Zhong et al.24 integrated a fi
nancial incentive strategy using online payment into their 
studies to facilitate linkage to care for MSM after HIVST. 
Zhang et al.27 required a deposit of $7.25 for an HIVST kit 
and returned the deposit once the participant completed 
the online questionnaire and uploaded the test result, and 
the $7.25 deposit was rewarded to CBO staff if they success
fully linked per HIV-infected individual to ART. Similarly, 
in Zhong et al.,24 social entrepreneurship model, MSM par
ticipants bought the HIVST kits for $23 and got refunded 
after successfully performing the HIVST and reporting the 
results. In Iran, Mirzazadeh32 registered an RCT-designed 
clinical trial to verify the effect of monetary incentives on 
HIVST uptake and linkage to care among female sex work
ers, their clients, and partners. 

DISCUSSION 

This scoping review summarised seven categories of im
plementation strategies to promote linkage to care for key 
populations after HIVST: 1) HIVST kits with linkage-to-
care information, 2) web-based or mobile app-guided 
HIVST, 3) remote HIVST counselling, 4) intensive follow-
up, 5) HIVST promotion through social media and KOLs, 6) 
community engagement in HIVST and 7) financial incen
tive. 
Providing linkage information along with the test kit is 

essential and highly practical, and it could be the initial ef
fort to promote linkage to care in HIVST programs. Web-
based or mobile app-guided HIVST offers a comprehensive 
toolkit to guide self-testing, results interpreting and link
age to care. Remote HIVST counselling allows health 
providers to interact with participants directly, monitor 
their results, and tailor individual care plans timely, which 
addresses the concern that lacking counselling in HIVST 
leads to missing or delayed initiation to treatment.7,29 In
tensive follow-up is necessary when HIV-reactive test users 
delay seeking confirmatory testing and treatment. How
ever, caution should be taken as repeated follow-up could 
be perceived as being against client autonomy and thus de
ter HIVST utilisation.33 The use of social media and KOLs 
is an efficient and cost-effective strategy to promote HIVST 
and care information among key populations. Community-
based HIVST, including CBOs-led delivery and follow-up, 
peer-engaged approach and partner notification service, 
can reach hard-to-reach and higher-risk populations, which 

is an important pathway for HIV prevention, testing, and 
treatment in some low- and middle-income countries 
where CBOs are highly involved in HIV care.34 Financial in
centives can help improve the uptake of HIV testing, ART 
adherence, and continuity of care,35 but misuse of incen
tives and the requirement of participants to receive the in
centive in person may appear as challenges in HIVST pro
grams in resource-restrained settings.36,37 

It is noticed that most HIVST programs strived to max
imise linkage to care through multiple levels of efforts, 
such as remote HIVST counselling with intensive follow-
up18 and HIVST promotion by social media KOLs and CBOs 
staff with a financial incentive.27 Indeed, no single imple
mentation strategy could ensure full linkage to care after 
HIVST since multiple factors at the individual level, health 
provider level, and system level could influence linkage out
comes for key populations.38 Therefore, researchers and 
HIVST programmers should carefully assess the contextual 
and individual factors that affect care linkage for key pop
ulations and incorporate linkage services accordingly and 
effectively to ensure successful linkage after HIVST. More
over, since stigma and discrimination remain major barri
ers for high-risk populations to take HIV testing and treat
ment,38,39 linkage services for key populations should be 
delivered discreetly and safely, without breaking the confi
dential and convenient nature of HIVST. 
Although the evaluation of the linkage-to-care outcome 

was not a focus of this scoping review, we noticed a high 
heterogeneity in the measurement of linkage outcomes for 
key populations following HIVST. Most studies didn’t clar
ify the linkage time, while studies reported linkage time us
ing different observation periods. A few studies on MSM 
and transgender people included PrEP as part of the linkage 
service,21,23,30 while most studies didn’t involve PrEP ser
vice. These findings agree with previous studies reporting 
that a mixed metric of effectiveness made it difficult to as
sess the linkage outcome of HIVST studies.10,33 Accord
ing to Choko et al.,33 measuring linkage at the individual 
level following HIVST was resource-intensive, challenging, 
not feasible, and undesirable in some low-income settings 
where scaling up of HIVST was the priority and pragmatic 
and innovative ways to measure linkage following HIVST 
should be developed. To date, there is no standardised de
finition or unified measurement of linkage to care after 
HIVST.10 Given that HIVST is a different approach com
pared with facility-based HIV testing, the concept and de
finition of linkage to care following HIVST and indicators 
to measure linkage outcomes should be differentiated and 
standardised to guide future HIVST research and practice.10 

In this scoping review, six of eight RCT studies were 
study protocols or registered clinical trials, and five centred 
on digital-supported interventions, mainly for MSM in 
high-income settings. This finding is in congruence with 
a previous systematic review reporting that data on digi
tally supported HIVST interventions in low- and middle-
income countries were limited due to resource constraints 
and technology barriers.10 Another group of key popula
tion—female sex workers, who are at 30 times greater risk 
of acquiring HIV than the general female population and 
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are burdened with structural and societal stigma, discrim
ination, and significant inequalities,40 may have different 
needs and preferences as end users of the digital-supported 
HIVST. Thus, it is warranted that future HIVST studies es
tablish the evidence regarding the effectiveness of the digi
tal-supported intervention on linkage to care for FSWs and 
high-risk populations in low and middle-income settings. 

LIMITATIONS 

Although this scoping review managed to systematically 
summarise a variety of implementation strategies that 
showed promising potential to promote linkage to care for 
key populations after HIVST, some limitations should be 
considered. Firstly, the search resources and language may 
restrict us from reaching a broader scope of the latest rel
evant studies. The studied populations were mainly MSM 
and TGW, which could limit the generalisation of the evi
dence to FSWs and other key population groups. Secondly, 
in most HIVST studies, linkage to care was not studied as a 
primary outcome, and some included studies were research 
protocols and registered clinical trials. This limited our in
terpretation of those implementation strategies’ effect and 
impact on linkage to care outcomes. Thirdly, the lack of 
quality appraisal of the included studies could limit the ev
idence quality and implications for practice. 

CONCLUSIONS 

Implementation strategies to promote linkage to care for 
key populations are diverse and should be incorporated in 
different settings and backgrounds. Innovative digital-sup
ported HIVST research for female sex workers and high-
risk populations in low and middle-income settings is war
ranted. A standardised definition of linkage to care 
following HIVST and a unified measurement of linkage out
comes should be developed and applied in future research. 
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