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Abstract
Background: New HIV infections in Indonesia continue to be concentrated among key populations, including female sex
workers (FSWs). However, increasing HIV testing among this subpopulation remains a challenge, necessitating exploration into
alternative testing modalities.
Objective: This study aims to assess whether the addition of an oral fluid testing option in community settings would increase
the rate of HIV case identification among FSWs. Because the study was implemented early in the outbreak of COVID-19 in
Indonesia, a secondary objective is to assess approaches and tools for implementing both community outreach and community
HIV screening for FSWs during pandemic conditions.
Methods: We undertook a community-based randomized trial in 23 national priority districts in which community outreach
services were being provided. Community-based screening using an oral fluid-based rapid test was added to the community
outreach standard of care in intervention districts with clients having the option of performing the test themselves or being assisted
by outreach workers. A web-based system was created to screen for eligibility and collect participant data and test results,
facilitating the process for both unassisted and assisted participants. Participants with reactive screening results were encouraged
to undergo HIV testing at a health facility to confirm their diagnosis and initiate antiretroviral treatment as needed. Multiple
means of recruitment were deployed including through outreach workers and social media campaigns.
Results: Of the 1907 FSWs who registered, met the eligibility criteria, and gave consent to participate, 1545 undertook community
oral fluid test (OFT) screening. Most (1516/1545, 98.1%) opted for assisted screening. Recruitment via social media fell far short
of expectations as many who registered independently for the OFT because of the social media campaign did not identify as
FSWs. They were eventually not eligible to participate, but their interest points to the possibility of implementing HIV self-testing
in the general population. The successful recruitment through outreach workers, facilitated by social media, indicates that their
roles remain crucial in accessing FSW networks and improving HIV testing uptake.

https://www.researchprotocols.org/2021/7/e27168

XSL• FO
RenderX

JMIR Res Protoc 2021 | vol. 10 | iss. 7 | e27168 | p. 1
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS

Yunus et al

Conclusions: The addition of HIV self-testing to the standard of care supported by a web-based data collection system was able
to increase HIV case identification among FSWs in intervention districts. The high satisfaction of OFT users and the interest of
the general population toward this alternative testing modality are promising for scaling up community HIV screening nationally.
Trial Registration: ClinicalTrials.gov NCT04578145; https://clinicaltrials.gov/ct2/show/NCT04578145
International Registered Report Identifier (IRRID): RR1-10.2196/27168
(JMIR Res Protoc 2021;10(7):e27168) doi: 10.2196/27168
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Introduction
HIV Epidemic in Indonesia
Indonesia is one of the countries with high HIV burden in World
Health Organization’s (WHO) South-East Asian Region, having
20% of the region’s people living with HIV and being the only
high burden country estimated to experience continued increases
in people living with HIV [1] and AIDS-related death [2].
Although overall HIV prevalence among most population
subgroups is projected to decline between 2019 and 2024, the
number of AIDS-related deaths among these populations is
projected to increase [3]. It has been estimated that only 51%
of people living with HIV in Indonesia know their status [2],
and only 23% of adult people living with HIV have been
estimated to be on antiretroviral therapy (ART) [3], making
Indonesia one of the countries falling behind in reaching the
90-90-90 goal. However, with commitments to increase ART
coverage in the latest National Strategic Plan, ART coverage
is targeted to reach at least 75% by 2024 [4] to reverse the trend
of AIDS-related deaths [3].
New HIV infections in Indonesia are concentrated among key
population groups, including female sex workers (FSWs). Sex
work was previously categorized as “direct” (ie, based in
brothels, lokalisasi, streets, etc) and “indirect” (ie, based in
entertainment facilities, such as bars and karaoke clubs, massage
parlors, etc), and it is believed that many FSWs have shifted
their work to indirect due to policies mandating the closing of
brothels [3,5]. The term lokalisasi is an Indonesian word
meaning “localization,” which describes areas designated for
sex work establishments. FSWs have also become harder to
reach, as previous prevention efforts were based on established
locations of sex work activities and as digital platforms have
gained popularity to facilitate transactions [5].
In 2019, it was estimated that there were 277,624 FSWs
throughout Indonesia with around 4,688,216 clients annually
[3]. This mode of transmission continues to the clients’ other
sexual partners and their children. Lowering HIV transmission
between FSWs and their clients will lower onward transmission.
To increase ART coverage, more undiagnosed people living
with HIV need to know their status. Given the increasingly
challenging landscape in sex work in Indonesia, alternative
strategies for increasing HIV testing uptake among FSWs are
needed [6].
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HIV Testing Among FSWs
The FSW population is at greater risk for not only HIV infection,
but also stigma, discrimination, and violence due to the nature
of sex work, which can affect their access to HIV testing [7].
Achieving high HIV testing coverage among FSWs is a global
challenge [8]. While there is sizeable literature on the efficacy
of community-based HIV prevention interventions for FSWs
[9-12], there is limited global evidence on how to best increase
rates of HIV testing among FSWs. Although the WHO [13]
strongly recommended community-based testing approaches
to supplement facility-based HIV testing, available evidence
on the efficacy of this approach among FSWs is quite limited.
A recent systematic review [8] reported 10 studies that examined
recent testing in response to HIV promotion interventions for
FSWs. Reported HIV testing uptake was found to vary, for
example, in Canada, it was reported that 76% FSWs had HIV
tests within the last 1 year [14], while in China, only 22% FSWs
reported taking HIV tests within the last 1 year [15]. Reported
barriers for service access included financial factors, time,
stigma, discrimination, low-risk perception, fear, lack of
accessibility, reluctance from health service providers to offer
HIV testing, and limited human resources. A review by Tokar
et al also found that social support from peers and managers
could increase HIV testing uptake among FSWs [8].

Community-Based HIV Screening
At present, the only HIV testing performed outside of health
facilities in Indonesia is via mobile clinics deployed from
government community health centers. Although this eliminates
the need to go to health facilities for testing, the linkage of
testing with treatment has proven problematic for the mobile
clinic strategy. The cost-effectiveness of this approach, at least
in Jakarta, has also been questioned [6]. The cost of mobile
voluntary counselling and testing to identify one HIV positive
case among FSWs was almost six times higher than that to
identify one HIV positive case among transgender individuals
and men who have sex with men (MSM) and 17 times higher
than that to identify one HIV positive case among people who
inject drugs.
The latest WHO HIV testing guidelines [16] highlight
community-based and HIV self-testing (HIVST) as a tool to
identify more people with undiagnosed HIV who are at high
risk of HIV infection. Privacy, confidentiality, and elimination
of stigma are some of the advantages offered by this method in
removing barriers to service access. UNAIDS [7] also suggested
that HIVST has the potential to increase access to HIV testing
especially among people living with HIV and key population
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groups who do not yet know their status. Although the
acceptability of HIVST, which includes both oral fluid test
(OFT) and blood-based kits, has been studied among key
populations, the studies are overwhelmingly performed among
MSM in high-income countries and with varied types of
supervisions [17-22]. However, the studies performed among
FSWs demonstrated HIVST as a highly accepted strategy
[21,23-26], which is a promising alternative to facility-based
HIV testing.
In Indonesia, there have been few studies on the use of the OFT
among key populations. One pilot study conducted among MSM
used the OFT in exploring alternatives to facility-based HIV
testing [27]. Although more MSM were able to know their
status, this study found that only 38% of MSM with reactive
OFT results went to health facilities for a confirmatory test,
which is a requirement to receive government-subsidized HIV
treatment. Another study, the HIV Awal (Early) Testing &
Treatment Indonesia (HATI) Study [28], explored the impact
of different approaches to HIV care, including use of the OFT
among MSM, FSWs, waria (transgender women), and people
who inject drugs. However, participants recruited were mostly
MSM, and there was considerable difficulty recruiting FSWs
at two of the three implementation sites [29].
An approach that has been increasingly employed to improve
HIV testing uptake is internet-based outreach, which utilizes
social networking sites [30], mobile apps [31], and websites
[32]. The benefit of internet recruitment as opposed to traditional
in-person recruitment is its ability to reach participants beyond
the local area [33]. Furthermore, trials utilizing the web-based
approach can also be combined with self-testing using the OFT,
allowing the entire counselling and testing process to be
conducted remotely [34,35]. This approach not only allows
users to test at their convenience, but also allows testing and
data collection to be performed in private, supporting HIV
testing uptake [36]. However, a recent systematic review on
technology-supported HIV testing revealed that most of these
trials were performed among MSM, with only one trial
performed among FSWs utilizing text messaging instead of an
internet-based approach [36]. In light of this, it is essential to
examine how implementing community-based HIVST supported
with the internet will impact HIV testing uptake among FSWs
in Indonesia.
The HIVST strategy using the OFT is yet to be employed to
increase testing among FSWs in Indonesia, a key population
group that has become increasingly hidden due to persistent
police harassment [37] and brothel closures. Accordingly, a
randomized community trial was designed to examine whether
shifting screening from health facilities to community settings
using noninvasive HIVST with the OFT can increase the number
of FSWs who know their HIV status and subsequently increase
treatment uptake for those who test positive. The acceptability
and potential differences between assisted and unassisted testing
can also be evaluated, as was observed in the study by Nguyen
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et al [25], where the cases were lower among participants
undergoing lay-provider testing as opposed to self-testing.

Aim
This trial aims to answer the primary and secondary objectives
outlined below. The initial trial protocol was designed prior to
the COVID-19 pandemic. Although data collection websites
were part of the initial plan, support activities, such as training,
liaising, data monitoring, and participant recruitment, were
designed to be carried out in person. This paper aims to describe
the study protocol that was configured such that it could be
implemented during COVID-19 pandemic conditions through
internet and telecommunication technologies.
The primary objective of the study is to answer the following
questions: (1) Does the introduction of community-based HIV
screening (CBS) increase the proportion of HIV cases confirmed
through facility-based testing and subsequent linkage to care
among FSWs? (2) Are there differences in the proportion of
cases confirmed through facility-based testing and subsequent
linkage to care among FSWs undergoing assisted and unassisted
CBS?
The secondary research questions are as follows: (1) How is
CBS perceived among FSWs? (2) What are the differences in
the characteristics of FSWs receiving assisted and unassisted
CBS?

Methods
Study Setting
This trial is integrated into the structure of HIV prevention
programs in Indonesia, which consists of different levels of
implementors and networks (Figure 1). HIV prevention and
treatment have long involved FSW peer leaders and non-FSW
outreach workers (OWs), and Kerti Praja Foundation is an
implementing unit for HIV programs and an implementing
partner for this study. All peer leaders and non-FSW OWs will
be collectively referred as OWs. Following brothel closures in
2016, United Nations Population Fund (UNFPA) Indonesia,
the funding agency for this study, initiated a unique
programmatic change that aims to have a minimum of 80% of
OWs who are current or former sex workers. This was done to
strengthen outreach as previous structures of sex work became
fragmented [5] and have not previously been implemented by
other large-scale programs where OWs are familiar with the
FSW network, but might not be FSWs themselves. Furthermore,
a national network of sex workers, Organisasi Perubahan Sosial
Indonesia (OPSI) or Organisation of Social Change in Indonesia,
had an advisory role from the early stages of this study during
proposal development and remained closely engaged throughout
study implementation. As such, the instruments and manual of
the operating procedure of the study were developed and revised
in consultation with FSWs and OWs.
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Figure 1. HIV program network in Indonesia. MoH: Ministry of Health; UNFPA: United Nations Population Fund.

Outreach activities by OWs were performed through both
face-to-face and virtual methods, with the latter being an
alternative when physical contact was too risky for OWs and
FSWs. An infection control protocol was developed by the
United Nations Population Fund (as per unpublished 2020 report
"Panduan Bagi Peer Leader dalam Situasi COVID-19" by the
United Nations Population Fund, Jakarta, Indonesia) for OWs
when face-to-face outreach was necessary.
Sustained engagement with key stakeholders gave rise to an
evaluative qualitative study, which was developed and led by
researchers from OPSI. FSWs were purposively selected from
the CBS trial to reflect insights from a diversity of participants.
Details of the evaluative study will not be covered in this article,
as it aims to describe the protocol of the main trial.

Study Design
The design of this study is a randomized community trial
whereby priority districts are randomized into intervention and
control arms [38]. Control districts implemented the community
outreach standard of care. The current standard HIV prevention
program involves implementing units, which are
community-based organizations that coordinate outreach to
FSWs. Outreach activities include distribution of educational
media on HIV and AIDS, distribution of condoms and
lubricants, and advocacy for FSWs to receive periodic HIV tests
at health care facilities or through mobile clinics deployed by
the Ministry of Health. Each implementing unit was given a
target number of HIV tests that renews every 6 months. FSWs
with positive test results are referred to initiate ART (Figure 2).

Figure 2. Study flowchart outlining processes in the intervention and control arms. ART: antiretroviral therapy; OFT: oral fluid test; OW: outreach
worker.
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In the intervention districts, in addition to standard of care,
FSWs were reached through multiple methods. Those recruited
through OWs were given the option of choosing the OFT if they
refused facility-based HIV blood tests. Conversely, FSWs
recruited independently through social media could only select
the OFT. All participants choosing the OFT could select either
the assisted or unassisted method. Study kits were delivered
through OWs for the assisted method and through courier

Yunus et al
services for the unassisted method. Participants with
indeterminate or reactive OFT results were encouraged to access
health services for confirmatory blood testing and proceed to
initiate ART if confirmed to be HIV positive. All participants
in the intervention arm completed baseline surveys, while only
OFT participants completed posttest surveys. After uploaded
data were verified, both participants and OWs were compensated
in Indonesian Rupiah (IDR) as indicated in Table 1.

Table 1. Incentives for outreach workers and female sex workers.
Arm

Incentive (IDR)a
Outreach workers

Female sex workers

Facility-based testing

70,000

N/Ab

Mobile VCTc

25,000

N/A

Control (standard of care)

Intervention

a

N/A

Facility-based testing

70,000

N/A

Mobile VCT

25,000

N/A

Unassisted OFTd

100,000

N/A

Assisted OFT

150,000

N/A

Baseline survey

N/A

50,000

HIV test (blood test, OFT, confirmatory test)

N/A

100,000

Posttest survey

N/A

50,000

The average Indonesian Rupiah (IDR)/USD exchange rate during the study period was USD 1 = IDR 14,600.

b

N/A: not applicable.

c

VCT: voluntary counselling and testing.

d

OFT: oral fluid test.

District Allocation
The districts in the study consisted of the 23 cities and regencies
designated by the Indonesian Ministry of Health as being the
highest priority for HIV and AIDS programming. Allocation
to study arms was performed using stratified randomization by
firstly creating sampling strata through sorting from largest to
smallest the mean average of achieved HIV testing per semester
from 2018 to 2019 in each district. The 23 districts were then
sorted into seven groups of three districts and one group of two
districts. Randomization for the intervention and comparison
groups was performed with a ratio of 2:1 to increase the
likelihood of reaching the target number of FSWs receiving the
OFT. The districts serving as intervention sites included Medan
City, Deli Serdang Regency, Palembang City, Tangerang Selatan
City, Tangerang Regency, East Jakarta City, Central Jakarta
City, West Jakarta City, Bogor Regency, Depok City, Surakarta
City, Malang City, Surabaya City, Denpasar City, and Sorong
City. The districts serving as control sites included Bandar
Lampung City, South Jakarta City, North Jakarta City, Bandung
City, Depok City, Semarang City, Makassar City, and Jayapura
City.
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Study Population
This trial aims to recruit FSWs from the 15 intervention districts
with the following eligibility criteria: female sex, age 18 years
or above, history of having sex (vaginal, anal, or oral) at least
once within the last month with reward (gifts, money, items,
etc), duration of at least 6 months since the last HIV test, not
currently planning or receiving HIV-related care at a health
service, negative HIV report or unknown HIV status, not
currently participating in another HIV-related study, and
agreement to participate in the study.
FSWs in the control arm were reached through routine
community-based outreach and health promotion package as
those in the intervention districts, with the exception of OFT,
which was only available in the intervention districts.
Due the web-based component of this study, participants are
those who have access to the internet either through their own
mobile devices or computers, or through OWs’ devices.

Study Kits and Media
In order to better promote the intervention on digital platforms,
the name Tes Mandiri Komunitas, which means community
self-testing, was abbreviated to Teman Kita, which means “our
friend.” A logo bearing the name (Multimedia Appendix 1) was
JMIR Res Protoc 2021 | vol. 10 | iss. 7 | e27168 | p. 5
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attached to digital and printed material used for the intervention
arm.
This trial used OraQuick ADVANCE Rapid HIV1/2 Antibody
Test kits to screen oral fluid samples, which has been shown to
have high sensitivity and specificity [39,40]. The study kits
included an OFT kit; an instruction booklet in Indonesian
adapted from the product insert; another booklet on further
instructions for positive test results; a card containing the contact
information of the principal investigator, study coordinator, and
office; a referral form for confirmatory testing at a health
facility; and an ART initiation form (Multimedia Appendix 2).
All study kits were labelled with an ID indicating the district
and kit serial number on the OFT packaging and on the external
packaging (Multimedia Appendix 3). The study process for
each participant can be seen in Figure 3. Participants were able

Yunus et al
to complete the study process at their convenience. Those
recruited by OWs were followed up as desired by OWs, and
those enrolled independently were followed up by researchers
until they completed all steps or until they ceased responding.
Two videos were created to facilitate participants’ and OWs’
use of the study kits. One video provided information for the
informed consent, outlining the purpose, process, and reward
of the study. This video was only made available to those who
were deemed eligible on the website’s eligibility checklist (see
Data Collection). The other video was a tutorial outlining the
contents of the study kits, instructions for the OFT kits, and
instructions for using the web-based data collection system
(Multimedia Appendix 4). Institutional affiliations were
indicated on the informed consent form and on the study
website.

Figure 3. Timeline of the intervention arm showing processes for different types of HIV tests chosen. ART: antiretroviral therapy; OFT: oral fluid test;
OW: outreach worker.

Sample Size Calculation
In order to detect a 10 percentage point difference in the rate of
HIV testing between FSWs choosing assisted and unassisted
OFT methods in intervention districts and have (1) 95% certainty
that a difference of this magnitude would not have occurred by
chance and (2) 90% certainty of detecting a difference of this
magnitude if the difference was “real,” the sample of FSWs
needed for the intervention districts was calculated using the
formula in Multimedia Appendix 5 [41].
The required sample size was n ≥ 635 per OFT method and was
increased to n ≥ 761 to allow for 20% loss to follow up. To
assess whether “assisted” or “unassisted” OFT results in a larger
increase in the rate of facility-based HIV testing, a sample size
of n ≥ 761 receiving an assisted or unassisted OFT was
necessary; thus, a sample size of n ≥ 1522 participants in the
intervention districts was required. All the FSWs reached during
the study period using standard of care in the intervention and
control districts will be accounted for the analysis.
Sample size requirements also considered the number of
participants who tested positive through facility-based testing
and were therefore eligible to initiate treatment. This depended
on (1) the number of FSWs presenting at health facilities for
testing and (2) the positivity rate among those tested. Based on
an assumption of a 3% positivity rate, the expected number of
participants eligible to initiate treatment will be small and lack
sufficient statistical power to make meaningful comparisons
with the control arm. For this reason, the impact of the OFT
was measured using data from Sistem Informasi HIV AIDS
https://www.researchprotocols.org/2021/7/e27168
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(SIHA) in intervention and control districts, which is a database
for reporting HIV and AIDS cases in Indonesia.

Recruitment
Outreach Workers
OWs in 15 districts were trained by research staff on the study
protocol and use of the web-based data collection system.
Trainings were conducted between April 15, 2020, and May
19, 2020. Trainings were initially designed to be conducted in
person, but due to the COVID-19 pandemic, trainings were
carried out virtually through Zoom for 14 districts and in-person
for one district, as the organization conducting the study is also
located in the same city. Prior to training, each OW and
implementing unit coordinator was given a manual for the
website, a practice OFT kit for each implementing unit, spare
print material for the study kits, and packaged study kits. Two
additional tutorial videos were developed to assist the
implementing unit coordinators and OWs in operating the data
collection system. These videos were distributed through
WhatsApp to each district’s chat group so that individuals could
easily store the video in their phones. The link to the developer
version of the website was also given prior to training so that
implementing unit staff could practice beforehand. Each virtual
training session lasted two working days. Interactions with
supervision of OWs and implementing unit coordinators’ use
of the website were made possible using the screenshare feature
on Zoom. Each research staff was responsible to oversee three
implementation districts along with one to two control districts,
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and conduct additional communications and meetings
periodically as needed.

Social Media Campaign
Teman Kita utilized social media platforms to engage with its
audience and reach FSWs who were unreached by conventional
outreach methods. This approach arose from the understanding
that closures of lokalisasi in recent years have prompted FSWs
to shift their service advertisements online [42]. The COVID-19
pandemic further drove FSWs to seek clients online, as
establishments, such as karaoke bars and spas, were forced to
operate for limited hours or close down completely [43].
Furthermore, social media has previously been used as a method
of recruiting participants from key populations in Indonesia for
survey-based studies [44]. Given the covert nature of sex work
even on digital platforms [45], it was essential to employ a
method that allows FSWs to access study materials and services
privately.
A refined digital marketing job posting was formulated in June
2020, and a digital marketing team was recruited to create
content, perform analysis on content performance, and generate
targeted advertisements. Paid promotions were created to
increase awareness toward HIV, testing, and the study, and
divert traffic to the study website. Similar strategies of
participant recruitment have also been utilized among key
populations [46,47], resulting in improved engagement. In
addition to creating routine image or text posts, interviews with
HIV-positive FSWs and professionals, such as doctors and
sexologists, and testimonies on the OFT were obtained and then
adapted into posts. OWs were also encouraged to incorporate
social media content into their virtual outreach efforts through
personal social media accounts or forward information to known
FSW networks through WhatsApp messaging chain and dating
applications commonly used for sex work. All material
published on social media can still be accessed on Facebook,
Instagram, and Twitter through the media handle
@studitemankita.

Satelit Pengambilan Kit OFT/Satellite OFT Pickup Point
The satellite OFT pickup point (SPOT) was a location identified
by implementing unit coordinators in the corresponding districts
as venues frequented by local FSWs. Although conceived early
in the protocol development, this enrolment strategy was only
implemented halfway during the data collection in an attempt
to recruit more FSWs to access and perform the OFT
independently. One SPOT was established in East Jakarta,
overseen by a person in charge who stored the study kits and
was responsible to refer FSWs to the study website.

Data Collection
There were two sources of data for this study. The first was the
web-based data collection system (Multimedia Appendix 6 and
Multimedia Appendix 7), and the second was the outreach data
from each implementing unit. The use of the web-based data
collection system was informed by the concept of telehealth,
which has previously been used to combine home-based testing
and video-based consultation to enhance linkage to care among
MSM [34] and gender-diverse youth [35]. This approach was
able to overcome barriers to facility-based services, suitable for
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those who fear stigma and live far from services. For our
purposes, an external web developer was recruited to develop
a web-based data collection system with consultation from key
stakeholders. Prior to the development of this system, a survey
was conducted among 15 intervention districts to assess regional
telecommunication quality and availability, as well as the
capabilities of OWs in operating smartphones. Initial plans to
develop a smartphone app similar to one described in the study
by Biello et al [48], which would allow offline data input, was
eliminated due to time constraints.
All instruments used in the intervention of this study were placed
on the web-based system, which included the informed consent,
baseline survey, posttest survey, and features to upload images
of OFT and blood or confirmatory test results (Multimedia
Appendix 8). Participants could provide consent digitally by
selecting the “agree” button on the informed consent page after
correctly answering a series of questions to indicate their
understanding of the study. Districts experiencing difficulties
in operating the web-based system due to telecommunication
limitations were given digital copies of the surveys so that the
data collected could be entered in the web-based system when
conditions were favorable. A developer version of the website
was created to facilitate refining through consulting with
stakeholders to ensure the official version was user friendly.
One type of participant account and three types of administration
user accounts (researcher, OW, and implementing unit
coordinator) were created. Participants were able to terminate
their participation or withdraw from the study at any time, and
these options were reflected in each webpage in the participant’s
account.
The second data source involved routine outreach at
implementing units, which included names (or pseudonyms) of
FSWs, age, and information regarding the HIV care cascade
(whether they were offered HIV testing, whether they agreed
to test, whether they received testing, and whether ART was
initiated for those who tested positive). In order to measure the
proportional increase in FSWs who received HIV testing through
the OFT in the intervention districts, data from both the website
and implementing unit outreach will be combined. These data
were collected as a quantitative measure to compare HIV care
cascades between intervention and control districts.

Data Management
The intervention that included the web-based system was
available to participants at no cost. The system was password
protected, ensuring only those who were authorized had access,
and participant privacy was maintained. Participants were also
given user names to maintain their confidentiality. Only the
investigators were able to access the full information, including
surveys of each participant. OWs were only able to view the
contact details and progress of the participants they reached,
and implementing units were only able to view the contact
details and progress of the participants in their districts. The
funding agency was not given access to participant information.
The web-based data could also be downloaded as Excel
spreadsheets only by investigators. A daily cascade was used
to monitor data collection progress and aid analysis (Multimedia
Appendix 9). Research staff verified all incoming data to ensure
JMIR Res Protoc 2021 | vol. 10 | iss. 7 | e27168 | p. 7
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all the necessary information was obtained. They also clarified
conflicting information with OWs and performed random checks
with participants through WhatsApp messaging or phone calls
to ensure the intervention was performed according to the
procedure. Participants were also verified against implementing
unit outreach data to ensure that there was no documentation
of accessing HIV blood testing services within the past 6
months. A second check against implementing unit outreach
data was also performed by the data manager after participants
were verified by the research staff. After all data were verified,
participants were given their incentives.

Outcome Measures and Statistical Methods

Data Monitoring

Secondary Outcomes

An independent data monitoring committee was not established
as the trial aims to understand the acceptance of a test kit that
is already widely used in other parts of the world. Progress and
challenges in data collection were communicated and resolved
between the research team and stakeholders continuously. The
recruited sample size was constantly monitored to evaluate kit
redistributions, recruitment decisions, and termination of data
collection. Decisions were made based on consultations with
the principal investigators, funding agency, and implementing
partners. Researchers also monitored the progress of each
participant and notified OWs to follow up with participants who
had not completed their intervention process and to directly
communicate with participants who enrolled through social
media.

The secondary outcomes examine characteristics and behaviors
among FSWs accepting the assisted and unassisted OFT and
the perception of these approaches. Questions on demographic
characteristics, condom use, client base, history of sexually
transmissible infections, and Bahasa Indonesia version of the
12-item short HIV stigma scale [49] were present in the baseline
survey. Additionally, perception of the experience of OFT use
was present in the posttest survey (Multimedia Appendix 10).
Chi-square analyses will be used to evaluate the secondary
outcome measures.

Undesired events related to the testing process were
communicated among OWs, research staff, and principal
investigators. These events included participants who
encountered difficulties in proceeding with the testing process,
duplicate enrolments, and participants found to be ineligible.
Decisions regarding follow-up actions were consulted and made
with the principal investigators and implementing partners.

Primary Outcomes
To measure the differences between control and intervention
districts, two proportion t tests will be performed to compare
the primary outcomes of this study, which are HIV testing
uptake, HIV positivity rate, and ARV initiation rate. Specific
daily quantitative data collected to answer the primary outcomes
can be found in Multimedia Appendix 9, which outlines the
different information that could be gathered from participants
in control and intervention districts.

Analysis on the perception of OFT use will be performed using
an adaptation of the Technology Acceptance Model (TAM)
Framework [50]. Questions on the posttest survey were
separated into TAM categories of perceived usefulness, attitude
toward use, and perceived ease of use to determine the
behavioral intention of using the OFT in the future (Figure 4).
Each question can be answered using a Likert scale with a score
range from 1 to 5 (1 indicating extreme disagreement with the
statement and 5 indicating extreme agreement with the
statement).

Figure 4. Adapted Technology Acceptance Model framework for analysis of the perception toward oral fluid test (OFT) use.
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Indonesia with permit number 440.02/145/DV, which was
subsequently referred to the licensing office in each province
and priority district. This study has been registered with
ClinicalTrials.gov (NCT04578145). No amendments to ethics
were made during the trial.
During the trial, a need for qualitative process evaluation was
identified by key stakeholders. The qualitative study was
performed separately by separate researchers under a different
ethics approval. Procedures within the qualitative study will not
be discussed under this protocol.

Results
Commencement of CBS coincided with the emergence of the
COVID-19 pandemic, which prompted changes to alternate
modes of OW training, outreach methods, data verification, and
participant recruitment, fully utilizing virtual communication
technologies. Initiation of data collection was staggered through
15 intervention districts between April 20, 2020, and May 29,
2020, to accommodate different timings in OW virtual training.
Data collection in control districts commenced simultaneously
in April 2020. All data collections ended on October 31, 2020.
The shift to a virtual modality in training OWs and monitoring
of study implementation was conducted with great success. All
OWs involved in the study attended the virtual trainings prior
to the study initiation and were given guidance by research staff
on the web-based system and relevant study procedures
throughout the data collection period. The outreach effort using
social media was also able to facilitate participant recruitment
such that the targeted sample size in the intervention district
was fulfilled. Furthermore, promoting the intervention through
social media allowed the information to reach a wider audience
in addition to utilizing the network of OWs.
In the intervention districts, 1907 FSWs completed the informed
consent and 1545 opted to undergo the OFT (1516 assisted and
29 unassisted), with an overwhelming number (n=1518) enrolled
through OWs, 27 enrolled independently through social media,
and none enrolled through SPOT. There were 428 people who
attempted to register independently through social media, but
not all identified as FSWs; hence, many were ineligible for the
trial. A number of these participants registered using names that
are typically assigned to males in Indonesia; however, because
the questionnaire did not have the option of choosing sex, it
was not possible to definitively conclude that these participants
were male. Furthermore, there were registrants who reached
out to the research team after they were deemed ineligible by
the questionnaire. Some reported being sexually active with
their partners but did not participate in sex work.
The use of SPOT and virtual outreach by OWs were attempted
to harness the strengths of conventional outreach that have been
successful in the past. As such, this method of recruitment was
not promoted on the study’s official social media channels.
Surprisingly, however, no participant was recruited through
SPOT despite it being a location identified to be frequented by
local FSWs.
In the control districts, data were routinely submitted at the end
of each month. The completeness of the data was verified by
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research staff with the assistance of implementing unit
coordinators. As control districts maintained their practices in
the HIV program, only quantitative data were relevant for the
purposes of answering the primary objectives in this trial.
Three forms of research dissemination are planned as follows:
(1) a detailed report for the study sponsor, (2) presentations for
stakeholders, and (3) a research article to be submitted to an
open-access peer-reviewed journal. A brief version of the study
protocol was uploaded to the implementing organization’s
website. The data generated will be disseminated to each
implementing unit.

Discussion
Preliminary Insights
The trial was able to recruit the required sample size.
Preliminary results indicated that uptake of HIV testing at health
facilities among FSWs in the intervention districts was slightly
higher compared to the control districts. The HIVST strategy
using the OFT was well received and was able to recruit
participants through social media. This indicates the feasibility
and acceptability of a web-based HIVST strategy to increase
testing uptake among FSWs in Indonesia.
This study demonstrated cutting-edge implementation research
to assess possible scaling up of HIVST using the OFT at the
national level. This study is performed at a larger scale than
former studies on FSWs in Indonesia, and the processes of
training, implementation, and monitoring were performed almost
entirely online. This indicates that telecommunication
infrastructure in urban areas is adequately developed and the
use of smartphones is widespread, and points to the readiness
for implementing telehealth at a larger scale. The wide reach
and utilization of courier services, whether through regular
postal services or rideshare companies with delivery services,
are recognized. This opens the possibility for fully online
modalities of test and treat services, which has never been
previously attempted in Indonesia. Learning from recent key
population-led initiatives in Bangkok, Thailand, adaptations
were made to service delivery in light of COVID-19 [51]. These
included the introduction of telehealth, self-sampling and testing
for HIV and sexually transmissible infections, and pre-exposure
prophylaxis medication delivery using courier services [51].
The study design was also appropriate because it allowed FSWs
to perform assisted or unassisted testing and test at their
convenience, as many clinics and community health centers
were operating at limited capacity in addition to social
restrictions at some of the intervention districts. The social
media campaigns and web-based data collection methods were
innovative approaches to supplement conventional outreach.
As FSWs in Indonesia shift toward online methods to obtain
clients [5], utilizing social media and web-based data collection
can potentially capture previously unreached or hard-to-reach
FSWs. Similar study designs that utilize internet-based
interventions for self-testing were used mostly among MSM
[34,36,52,53] and indicated the promising potential of using
this approach to increase HIV uptake [52-54]. However, similar
study designs for FSWs are yet to be implemented, which makes
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this study crucial in understanding the feasibility and acceptance
of similar approaches in increasing HIV uptake among FSWs.

Limitations
Despite the multifaceted approach in recruiting FSWs, an
overwhelming number of participants were recruited by OWs
as opposed to registering independently through social media,
which was likely due to the relatively late preparation and
initiation of professional digital marketing efforts. However,
this is consistent with findings from an HIVST trial among men
and adolescents, where the majority of participants (82.7%)
were recruited through community-based distributors [55],
pointing to the crucial role of OWs in outreach. Additionally,
the unknown digital footprint of FSWs posed a great challenge
for creating targeted advertisements and social media campaigns.
However, there was a notable increase in independent enrolment,
although not all were eligible for the trial. Although the
involvement of OWs was not systematically embedded in the
study’s social media campaign, it is important to note that OWs
routinely utilized other social media platforms to engage with
FSWs. Similarly, another HIVST trial among key populations,
including FSWs, also found that 77.6% of participants opted
for lay-provider testing instead of self-testing [25], which
translates roughly to assisted and unassisted methods in our
study. Given the covert nature of sex work, even online [45],
further digital marketing research and strategies involving OWs
must be incorporated to tailor messaging and engagement with
FSWs in Indonesia.
The recruitment process through SPOT was unsuccessful,
possibly due to business and mobility restrictions in Jakarta,
which limited activities at nonessential establishments.
Promotion of HIVST through SPOT relied solely on the
person-in-charge’s personal networks and may have narrowed
the possible reach of the information. Since SPOT was not
trialed in other districts with fewer restrictions, it was not
possible to systematically assess the effectiveness of this method
in this trial.
An additional limitation was the eligibility criteria applied in
this study, which required participants to have exchanged sex
for reward within the past month. This parameter may have
ruled out FSWs who have had challenges obtaining customers
during the COVID-19 pandemic. During the pandemic, many
people lost their jobs and had to return to their hometowns [56].
Likewise, as the intervention measures were implemented in
certain priority districts, FSWs who left these areas to return to
their hometowns were unable to receive the intervention
provided through this study.
Furthermore, as our study maintained a “business as usual”
approach to the programs in control districts, the data collected
were limited. For intervention districts, only those who were
eligible filled out surveys, while other FSWs also received
standard of care. Therefore, data are limited because
demographic information, risk behavior information, and
perception of stigma toward HIV/AIDS were only collected
from those who fulfilled the eligibility criteria. As such, we will
not be able to make comparisons between the characteristics of
FSWs in the intervention and control districts.
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Further Research Needs
The combination of innovative approaches offered a timely
response to Indonesia’s evolving sex work industry in an
increasingly digitized nation. This study is the first to employ
a combination of outreach and recruitment methods, as well as
data collection methods, to ensure service delivery for HIV
testing stays relevant and accessible in the digital era. The CBS
protocol provided a holistic approach in reaching FSWs across
Indonesia. Furthermore, CBS also increased the implementation
sites to 15 intervention and eight control districts, providing
insights that represent different urban settings across the
archipelago, compared to a previous OFT study among key
populations, which was implemented in three major urban
centers in Java [28]. Given that there were no documented social
media campaigns targeting FSWs for study recruitment in
Indonesia, CBS successfully pioneered a large-scale targeted
virtual outreach in Indonesia for this population that potentially
lays the foundation for the future of HIV prevention outreach
among FSWs.
Just as interesting is the finding that there were people who did
not identify as FSWs but registered independently through the
study’s social media campaign. This suggests that the OFT is
not only a tool that can increase testing among FSWs, but also
a tool that captures the interest of those who perceive they are
at risk for HIV due to sexual practices. The reach of social media
also goes on to demonstrate the possibility to reach FSW and
non-FSW populations who are not reached through conventional
HIV program outreach.

Conclusion
This trial indicated that utilizing virtual methods in training
OWs, utilizing outreach on social media, and adding the OFT
to the standard of care in HIV programs are feasible. It also
highlights the important role of OWs in facilitating access to
online services and in using OFT kits. Likewise, it is important
to understand how to better engage and reach the target
population through social media. However, since most
participants were recruited through OWs and opted for an
assisted OFT, it will be challenging to understand differences
between FSWs who were recruited through different methods
and who opted for different testing methods. Regardless, the
large number of participants opting for the OFT and the success
in attaining the required sample size through combined
traditional and virtual outreach point to the possibility of
promoting routine testing with this modality.
The multidimensional and interdisciplinary approach aims to
optimize the effectiveness of HIVST in increasing testing uptake
and seeks to provide information on the profile of participants
who access the OFT and preferred methods of testing. The
administration of posttest surveys also acts as user feedback
regarding satisfaction on specific aspects of OFT delivery and
its potential to increase testing and linkage to care. The results
from this study as a randomized community trial will provide
robust and valuable evidence that can be used in advocating
and planning for significant scaling up of HIVST among FSWs
in Indonesia over the next few years.

JMIR Res Protoc 2021 | vol. 10 | iss. 7 | e27168 | p. 10
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS

Yunus et al

Acknowledgments
This paper is dedicated to our co-principal investigator Professor Dewa Nyoman Wirawan, who passed away during the drafting
of this paper. He was heavily involved in the conceptualization of this protocol and in advising the implementation of the study.
We additionally acknowledge Dinar Lubis and Made Ady Wirawan for their contributions to the conceptualization of this study
protocol, and the finance and administrative staff Ni Made Resti Wusadi, Putu Dian Andryani, and Anak Agung Bagus Adijaya,
who ensured incentives to outreach workers and participants were given. We would like to thank the Ministry of Health, Ministry
of Home Affairs, Global Fund to Fight AIDS, Tuberculosis and Malaria (GFATM) sub-subrecipients, implementing units, outreach
workers, and female sex workers who were involved in the study. This study was funded by United Nations Population Fund
(UNFPA), country subrecipient of the GFATM. The article processing charge was funded by the researchers.

Authors' Contributions
Conceptualization: AASS, PPJ, IAN, OSM, AW, RM, and DNW; Formal analysis: IGAAM; Funding acquisition: PPJ and DNW;
Methodology: AASS, PPJ, IGAAM, RM, and DNW; Project administration: JOY and IGAAM; Resources: IAN; Supervision:
AASS, PPJ, OSM, AW, and DNW; Writing – original draft: JOY; Writing – review and editing: JOY, AASS, PPJ, OSM, AW,
and RM. All authors have read and agreed to the published version of the manuscript.

Conflicts of Interest
Principal investigators and research staff were sponsored by the Global Fund to Fight AIDS, Tuberculosis and Malaria (GFATM)
to perform the study independently. None of the personnel involved in this study received financial compensation from the OFT
kit manufacturer.

Multimedia Appendix 1
Logo of the trial used for branding in the intervention arm.
[PNG File , 21 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Screenshot in the instructional video for the oral fluid test showing the contents of the study kit.
[PNG File , 341 KB-Multimedia Appendix 2]

Multimedia Appendix 3
A study kit with the study logo and kit ID bearing the district code and kit number.
[PNG File , 1742 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Instructional video on the use of the website and oral fluid test for study participants.
[MP4 File (MP4 Video), 90032 KB-Multimedia Appendix 4]

Multimedia Appendix 5
Formula for calculating sample size.
[PNG File , 127 KB-Multimedia Appendix 5]

Multimedia Appendix 6
Screenshot of the study website's homepage with informative articles on HIV, women's health, and sexual reproductive health.
[PNG File , 376 KB-Multimedia Appendix 6]

Multimedia Appendix 7
Screenshot of the information page on the study's website with an instructional video, clinic locations, and relevant study
information.
[PNG File , 267 KB-Multimedia Appendix 7]

Multimedia Appendix 8
Text of questionnaires on the study website.
[DOCX File , 39 KB-Multimedia Appendix 8]
https://www.researchprotocols.org/2021/7/e27168

XSL• FO
RenderX

JMIR Res Protoc 2021 | vol. 10 | iss. 7 | e27168 | p. 11
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS

Yunus et al

Multimedia Appendix 9
Quantitative data monitored in the daily cascade.
[PDF File (Adobe PDF File), 34 KB-Multimedia Appendix 9]

Multimedia Appendix 10
Data collected for the primary and secondary outcomes.
[PDF File (Adobe PDF File), 18 KB-Multimedia Appendix 10]

References
1.
2.
3.

4.

5.

6.
7.
8.

9.

10.

11.

12.

13.

14.

15.

16.
17.

Regional Office for South-East Asia, World Health Organization. Progress report on HIV in the WHO South-East Asia
Region, 2016. World Health Organization. 2016. URL: https://apps.who.int/iris/handle/10665/251727 [accessed 2020-08-29]
UNAIDS Data 2019. Joint United Nations Programme on HIV/AIDS. 2019. URL: https://www.unaids.org/sites/default/
files/media_asset/2019-UNAIDS-data_en.pdf [accessed 2020-08-29]
Estimasi dan proyeksi HIV AIDS di Indonesia tahun 2019-2024. Direktorat Jenderal Pencegahan dan Pengendalian Penyakit,
Kementerian Kesehatan Republik Indonesia. 2020. URL: https://siha.kemkes.go.id/portal/files_upload/
2020_Kemkes_Laporan_Pemodelan_Epidemi_HIV.pdf [accessed 2021-07-15]
Rencana Aksi Nasional Pencegahan dan Pengendalian HIV AIDS dan PIMS di Indonesia Tahun 2020-2024. Kementerian
Kesehatan Republik Indonesia. 2020. URL: https://siha.kemkes.go.id/portal/files_upload/
Buku_RAN_AIDS_2024_REV_12_1_21.pdf [accessed 2020-09-29]
Dampak Penutupan Lokalisasi/Lokasi Di Empat Kota. Pusat Penelitian HIV & AIDS UNIKA Atma Jaya. 2016. URL:
https://pph.atmajaya.ac.id/media/document/KM/publikasi/
2016_Dampak_penutupan_Lokalisasi_Lokasi_Transaksi_Seks_di_Empat_Kota_Jakarta_Bandung_Surabaya__Jayapura.
pdf [accessed 2020-08-29]
Cantelmo C, Soehoed R, Lee B, Ross R. Costs of Strengthening the HIV Treatment Cascade in Jakarta, Indonesia. 2019.
URL: http://www.healthpolicyplus.com/ns/pubs/16340-16617_JakartaTreatmentCostingReport.pdf [accessed 2020-08-29]
A Short Technical Update on Self-Testing for HIV. Joint United Nations Programme on HIV/AIDS. 2014. URL: https:/
/www.unaids.org/sites/default/files/media_asset/JC2603_self-testing_en_0.pdf [accessed 2020-09-29]
Tokar A, Broerse JEW, Blanchard J, Roura M. HIV Testing and Counseling Among Female Sex Workers: A Systematic
Literature Review. AIDS Behav 2018 Aug 20;22(8):2435-2457 [FREE Full text] [doi: 10.1007/s10461-018-2043-3]
[Medline: 29464430]
Kerrigan DL, Fonner VA, Stromdahl S, Kennedy CE. Community empowerment among female sex workers is an effective
HIV prevention intervention: a systematic review of the peer-reviewed evidence from low- and middle-income countries.
AIDS Behav 2013 Jul;17(6):1926-1940. [doi: 10.1007/s10461-013-0458-4] [Medline: 23539185]
Shahmanesh M, Patel V, Mabey D, Cowan F. Effectiveness of interventions for the prevention of HIV and other sexually
transmitted infections in female sex workers in resource poor setting: a systematic review. Trop Med Int Health 2008 May
13;13(5):659-679 [FREE Full text] [doi: 10.1111/j.1365-3156.2008.02040.x] [Medline: 18266784]
Wariki WMV, Ota E, Mori R, Koyanagi A, Hori N, Shibuya K. Behavioral interventions to reduce the transmission of HIV
infection among sex workers and their clients in low- and middle-income countries. Cochrane Database Syst Rev 2012 Feb
15(2):CD005272. [doi: 10.1002/14651858.CD005272.pub3] [Medline: 22336811]
Wirtz AL, Pretorius C, Beyrer C, Baral S, Decker MR, Sherman SG, et al. Epidemic impacts of a community empowerment
intervention for HIV prevention among female sex workers in generalized and concentrated epidemics. PLoS One 2014
Feb 6;9(2):e88047 [FREE Full text] [doi: 10.1371/journal.pone.0088047] [Medline: 24516580]
Consolidated Guidelines on HIV Testing Services. World Health Organization. 2015. URL: https://www.childrenandaids.org/
sites/default/files/2017-05/Consolidated%20Guidelines%20on%20HIV%20Testing%20Services%20July%202015%20WHO.
pdf [accessed 2020-08-29]
Deering K, Montaner J, Chettiar J, Jia J, Ogilvie G, Buchner C, et al. Successes and gaps in uptake of regular, voluntary
HIV testing for hidden street- and off-street sex workers in Vancouver, Canada. AIDS Care 2015 Nov 27;27(4):499-506
[FREE Full text] [doi: 10.1080/09540121.2014.978730] [Medline: 25428563]
Yi H, Mantell JE, Wu R, Lu Z, Zeng J, Wan Y. A profile of HIV risk factors in the context of sex work environments
among migrant female sex workers in Beijing, China. Psychol Health Med 2010 Mar 24;15(2):172-187 [FREE Full text]
[doi: 10.1080/13548501003623914] [Medline: 20391235]
HIV Self-testing Strategic Framework: A Guide for Planning, Introducing and Scaling Up. World Health Organization.
2018. URL: https://apps.who.int/iris/bitstream/handle/10665/275521/9789241514859-eng.pdf [accessed 2020-08-29]
Figueroa C, Johnson C, Verster A, Baggaley R. Attitudes and Acceptability on HIV Self-testing Among Key Populations:
A Literature Review. AIDS Behav 2015 Nov;19(11):1949-1965 [FREE Full text] [doi: 10.1007/s10461-015-1097-8]
[Medline: 26054390]

https://www.researchprotocols.org/2021/7/e27168

XSL• FO
RenderX

JMIR Res Protoc 2021 | vol. 10 | iss. 7 | e27168 | p. 12
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
18.

19.
20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

Johnson CC, Kennedy C, Fonner V, Siegfried N, Figueroa C, Dalal S, et al. Examining the effects of HIV self‐testing
compared to standard HIV testing services: a systematic review and meta‐analysis. Journal of the International AIDS
Society 2017 May 15;20(1):21594. [doi: 10.7448/ias.20.1.21594] [Medline: 28530049]
Krause J, Subklew-Sehume F, Kenyon C, Colebunders R. Acceptability of HIV self-testing: a systematic literature review.
BMC Public Health 2013 Aug 08;13:735 [FREE Full text] [doi: 10.1186/1471-2458-13-735] [Medline: 23924387]
Platteau T, Fransen K, Apers L, Kenyon C, Albers L, Vermoesen T, et al. Swab2know: An HIV-Testing Strategy Using
Oral Fluid Samples and Online Communication of Test Results for Men Who Have Sex With Men in Belgium. J Med
Internet Res 2015 Sep 01;17(9):e213 [FREE Full text] [doi: 10.2196/jmir.4384] [Medline: 26330138]
Shava E, Manyake K, Mdluli C, Maribe K, Monnapula N, Nkomo B, et al. Acceptability of oral HIV self-testing among
female sex workers in Gaborone, Botswana. PLoS One 2020 Jul 27;15(7):e0236052 [FREE Full text] [doi:
10.1371/journal.pone.0236052] [Medline: 32716966]
Suntharasamai P, Martin M, Choopanya K, Vanichseni S, Sangkum U, Tararut P, et al. Assessment of Oral Fluid HIV Test
Performance in an HIV Pre-Exposure Prophylaxis Trial in Bangkok, Thailand. PLoS One 2015;10(12):e0145859 [FREE
Full text] [doi: 10.1371/journal.pone.0145859] [Medline: 26717405]
Chanda MM, Ortblad KF, Mwale M, Chongo S, Kanchele C, Kamungoma N, et al. HIV self-testing among female sex
workers in Zambia: A cluster randomized controlled trial. PLoS Med 2017 Nov 21;14(11):e1002442 [FREE Full text] [doi:
10.1371/journal.pmed.1002442] [Medline: 29161260]
Napierala S, Desmond NA, Kumwenda MK, Tumushime M, Sibanda EL, Indravudh P, et al. HIV self-testing services for
female sex workers, Malawi and Zimbabwe. Bull. World Health Organ 2019 Sep 03;97(11):764-776. [doi:
10.2471/blt.18.223560] [Medline: 31673192]
Nguyen VTT, Phan HT, Kato M, Nguyen Q, Le Ai KA, Vo SH, et al. Community-led HIV testing services including HIV
self-testing and assisted partner notification services in Vietnam: lessons from a pilot study in a concentrated epidemic
setting. J Int AIDS Soc 2019 Jul 19;22 Suppl 3(Suppl 3):e25301 [FREE Full text] [doi: 10.1002/jia2.25301] [Medline:
31321903]
Ortblad KF, Kibuuka Musoke D, Ngabirano T, Nakitende A, Taasi G, Barresi LG, et al. HIV self-test performance among
female sex workers in Kampala, Uganda: a cross-sectional study. BMJ Open 2018 Nov 08;8(11):e022652 [FREE Full text]
[doi: 10.1136/bmjopen-2018-022652] [Medline: 30413504]
Hidayat R, Marguari D, Hairunisa N, Suparno H, Magnani R. Community HIV Screening Among MSM in Three Indonesian
Cities. CHR 2019 Jul 11;17(1):65-71. [doi: 10.2174/1570162x17666190321115419]
Januraga PP, Reekie J, Mulyani T, Lestari BW, Iskandar S, Wisaksana R, et al. The cascade of HIV care among key
populations in Indonesia: a prospective cohort study. The Lancet HIV 2018 Oct;5(10):e560-e568. [doi:
10.1016/s2352-3018(18)30148-6]
Wulandari LPL, Kaldor J, Guy R. Uptake and acceptability of assisted and unassisted HIV self-testing among men who
purchase sex in brothels in Indonesia: a pilot intervention study. BMC Public Health 2020 May 19;20(1):730 [FREE Full
text] [doi: 10.1186/s12889-020-08812-4] [Medline: 32429950]
Merchant RC, Romanoff J, Clark MA, Liu T, Rosenberger JG, Bauermeister J, et al. Variations in Recruitment Yield and
Characteristics of Participants Recruited Across Diverse Internet Platforms in an HIV Testing Study of Young Adult
Men-Who-Have-Sex-With-Men (YMSM). Am J Mens Health 2017 Sep;11(5):1342-1357 [FREE Full text] [doi:
10.1177/1557988317717383] [Medline: 28691552]
Sullivan PS, Zahn RJ, Wiatrek S, Chandler CJ, Hirshfield S, Stephenson R, et al. HIV Prevention Via Mobile Messaging
for Men Who Have Sex With Men (M-Cubed): Protocol for a Randomized Controlled Trial. JMIR Res Protoc 2019 Nov
15;8(11):e16439 [FREE Full text] [doi: 10.2196/16439] [Medline: 31730043]
Op de Coul E, den Daas C, Spijker R, Heijman T, de Vos M, Götz H, PREVENT Collaborators. Web-Supported Social
Network Testing for HIV Among Men Who Have Sex With Men With a Migration Background: Protocol for a Mixed
Methods Pilot Study. JMIR Res Protoc 2020 Feb 09;9(2):e14743 [FREE Full text] [doi: 10.2196/14743] [Medline: 32039817]
Curtis BL. Social networking and online recruiting for HIV research: ethical challenges. J Empir Res Hum Res Ethics 2014
Feb;9(1):58-70 [FREE Full text] [doi: 10.1525/jer.2014.9.1.58] [Medline: 24572084]
Stephenson R, Freeland R, Sullivan SP, Riley E, Johnson BA, Mitchell J, et al. Home-Based HIV Testing and Counseling
for Male Couples (Project Nexus): A Protocol for a Randomized Controlled Trial. JMIR Res Protoc 2017 May 30;6(5):e101
[FREE Full text] [doi: 10.2196/resprot.7341] [Medline: 28559225]
Stephenson R, Metheny N, Sharma A, Sullivan S, Riley E. Providing Home-Based HIV Testing and Counseling for
Transgender Youth (Project Moxie): Protocol for a Pilot Randomized Controlled Trial. JMIR Res Protoc 2017 Nov
28;6(11):e237 [FREE Full text] [doi: 10.2196/resprot.8562] [Medline: 29183868]
Horvath KJ, Walker T, Mireles L, Bauermeister JA, Hightow-Weidman L, Stephenson R. A Systematic Review of
Technology-Assisted HIV Testing Interventions. Curr HIV/AIDS Rep 2020 Aug;17(4):269-280 [FREE Full text] [doi:
10.1007/s11904-020-00506-1] [Medline: 32507984]
Fielding H, McCallum L, Sebayang M, Burrows D, Parsons D. Assessment of HIV Servcie Packages for Key Populations
in Indonesia. APMG Health. 2018. URL: https://hivpreventioncoalition.unaids.org/wp-content/uploads/2018/09/
Indonesia-KP-Country-Report-19-September-2018.pdf [accessed 2020-09-29]

https://www.researchprotocols.org/2021/7/e27168

XSL• FO
RenderX

Yunus et al

JMIR Res Protoc 2021 | vol. 10 | iss. 7 | e27168 | p. 13
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
38.
39.

40.

41.
42.
43.
44.

45.
46.
47.

48.

49.

50.
51.
52.

53.

54.

55.

56.

Yunus et al

Boslaugh S. Encyclopedia of Epidemiology. Thousand Oaks, CA: SAGE Publications Inc; 2008.
Ng OT, Chow AL, Lee VJ, Chen MIC, Win MK, Tan HH, et al. Accuracy and user-acceptability of HIV self-testing using
an oral fluid-based HIV rapid test. PLoS One 2012;7(9):e45168 [FREE Full text] [doi: 10.1371/journal.pone.0045168]
[Medline: 23028822]
Pai N, Balram B, Shivkumar S, Martinez-Cajas J, Claessens C, Lambert G, et al. Head-to-head comparison of accuracy of
a rapid point-of-care HIV test with oral versus whole-blood specimens: a systematic review and meta-analysis. The Lancet
Infectious Diseases 2012 May;12(5):373-380 [FREE Full text] [doi: 10.1016/s1473-3099(11)70368-1]
Lwanga S, Lemeshow S. Sample size determination in health studies: a practical manual. World Health Organization. 1991.
URL: https://apps.who.int/iris/handle/10665/40062 [accessed 2020-08-29]
Listyani RH. Pencegahan Praktik Prostitusi Online Melalui Lembaga Sekolah dan Keluarga. JSM 2017 Oct 31;1(2):67-75
[FREE Full text] [doi: 10.26740/jsm.v1n2.p67-74]
Irfani F. Merekam Solidaritas Pekerja Seks Ibu Kota, Ketika Ranjang Jadi Hening Akibat Pandemi. VICE. URL: https:/
/www.vice.com/id_id/article/93554e/pekerja-seks-indonesia-berserikat-selama-pandemi-covid-19 [accessed 2020-06-29]
Bavinton B, Mahendra I, Law M, Kaldor J, Wirawan DN, Grulich AE, et al. Study report: Survei Kesehatan Seksual
Indonesia 2018. Center for Public Health Innovation, Kirby Institute. 2019. URL: https://kirby.unsw.edu.au/sites/default/
files/SeKSI-Study-2018_Report_ID-EN.pdf [accessed 2020-09-29]
Cunningham S, Sanders T, Scoular J, Campbell R, Pitcher J, Hill K, et al. Behind the screen: Commercial sex, digital spaces
and working online. Technology in Society 2018 May;53:47-54. [doi: 10.1016/j.techsoc.2017.11.004]
Broady T, Power C, Mao L, Bavinton B, Chan C, Bambridge C, et al. Gay Community Periodic Survey: Sydney 2019.
Centre for Social Research in Health, UNSW Sydney. 2019. URL: https://tinyurl.com/jxacxh67 [accessed 2020-09-29]
Callander D, Newman CE, Holt M, Rosenberg S, Duncan DT, Pony M, et al. The Complexities of Categorizing Gender:
A Hierarchical Clustering Analysis of Data from the First Australian Trans and Gender Diverse Sexual Health Survey.
Transgender Health 2021 Apr 01;6(2):74-81. [doi: 10.1089/trgh.2020.0050]
Biello KB, Marrow E, Mimiaga MJ, Sullivan P, Hightow-Weidman L, Mayer KH. A Mobile-Based App (MyChoices) to
Increase Uptake of HIV Testing and Pre-Exposure Prophylaxis by Young Men Who Have Sex With Men: Protocol for a
Pilot Randomized Controlled Trial. JMIR Res Protoc 2019 Jan 07;8(1):e10694 [FREE Full text] [doi: 10.2196/10694]
[Medline: 30617042]
Reinius M, Wettergren L, Wiklander M, Svedhem V, Ekström AM, Eriksson LE. Development of a 12-item short version
of the HIV stigma scale. Health Qual Life Outcomes 2017 May 30;15(1):115 [FREE Full text] [doi:
10.1186/s12955-017-0691-z] [Medline: 28558805]
Davis FD. A Technology Acceptance Model for Empirically Testing New End-User Information Systems. MIT Libraries.
1986. URL: https://dspace.mit.edu/handle/1721.1/15192 [accessed 2021-06-30]
Pre-exposure prophylaxis services in Thailand during COVID-19. World Health Organization. URL: https://www.who.int/
news/item/26-11-2020-pre-exposure-prophylaxis-services-in-thailand-during-covid-19 [accessed 2020-06-29]
Wang Z, Lau JTF, Ip M, Ho SPY, Mo PKH, Latkin C, et al. A Randomized Controlled Trial Evaluating Efficacy of
Promoting a Home-Based HIV Self-Testing with Online Counseling on Increasing HIV Testing Among Men Who Have
Sex with Men. AIDS Behav 2018 Jan;22(1):190-201. [doi: 10.1007/s10461-017-1887-2] [Medline: 28831616]
Cao B, Gupta S, Wang J, Hightow-Weidman LB, Muessig KE, Tang W, et al. Social Media Interventions to Promote HIV
Testing, Linkage, Adherence, and Retention: Systematic Review and Meta-Analysis. J Med Internet Res 2017 Nov
24;19(11):e394 [FREE Full text] [doi: 10.2196/jmir.7997] [Medline: 29175811]
Chan PS, Chidgey A, Lau J, Ip M, Lau JT, Wang Z. Effectiveness of a Novel HIV Self-Testing Service with Online
Real-Time Counseling Support (HIVST-Online) in Increasing HIV Testing Rate and Repeated HIV Testing among Men
Who Have Sex with Men in Hong Kong: Results of a Pilot Implementation Project. Int J Environ Res Public Health 2021
Jan 15;18(2):729 [FREE Full text] [doi: 10.3390/ijerph18020729] [Medline: 33467770]
Hatzold K, Gudukeya S, Mutseta MN, Chilongosi R, Nalubamba M, Nkhoma C, et al. HIV self-testing: breaking the barriers
to uptake of testing among men and adolescents in sub-Saharan Africa, experiences from STAR demonstration projects in
Malawi, Zambia and Zimbabwe. J Int AIDS Soc 2019 Mar;22 Suppl 1(Suppl 1):e25244 [FREE Full text] [doi:
10.1002/jia2.25244] [Medline: 30907505]
Luis H, Fridayantara WD, Mahariski P, Wignall FS, Irwanto I, Gedela K. Evolving ART crisis for people living with HIV
in Indonesia. The Lancet HIV 2020 Jun;7(6):e384-e385 [FREE Full text] [doi: 10.1016/S2352-3018(20)30138-7] [Medline:
32359421]

Abbreviations
ART: antiretroviral therapy
CBS: community-based HIV screening
FSW: female sex worker
HIVST: HIV self-testing
MSM: men who have sex with men
https://www.researchprotocols.org/2021/7/e27168

XSL• FO
RenderX

JMIR Res Protoc 2021 | vol. 10 | iss. 7 | e27168 | p. 14
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS

Yunus et al

OFT: oral fluid test
OPSI: Organisasi Perubahan Sosial Indonesia
OW: outreach worker
SPOT: Satelit Pengambilan Kit OFT (Satellite OFT Pickup Point)
TAM: Technology Acceptance Model
WHO: World Health Organization

Edited by G Eysenbach; submitted 13.01.21; peer-reviewed by V Minichiello, R Giguere; comments to author 06.04.21; revised version
received 08.05.21; accepted 10.05.21; published 21.07.21
Please cite as:
Yunus JO, Sawitri AAS, Wirawan DN, Mahendra IGAA, Susanti D, Utami Ds NKAD, Asanab D, Narayani IA, Mukuan OS, Widihastuti
A, Magnani R, Januraga PP
Web-Based Multifaceted Approach for Community-Based HIV Self-Testing Among Female Sex Workers in Indonesia: Protocol for a
Randomized Community Trial
JMIR Res Protoc 2021;10(7):e27168
URL: https://www.researchprotocols.org/2021/7/e27168
doi: 10.2196/27168
PMID: 34287217

©Jessie Olivia Yunus, Anak Agung Sagung Sawitri, Dewa Nyoman Wirawan, I Gusti Agung Agus Mahendra, Dewi Susanti, Ni
Kadek Ayu Dwi Utami Ds, Dedison Asanab, Ida Ayu Narayani, Oldri Sherli Mukuan, Asti Widihastuti, Robert Magnani, Pande
Putu Januraga. Originally published in JMIR Research Protocols (https://www.researchprotocols.org), 21.07.2021. This is an
open-access
article
distributed
under
the
terms
of
the
Creative
Commons
Attribution
License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Research Protocols, is properly cited. The complete bibliographic information,
a link to the original publication on https://www.researchprotocols.org, as well as this copyright and license information must be
included.

https://www.researchprotocols.org/2021/7/e27168

XSL• FO
RenderX

JMIR Res Protoc 2021 | vol. 10 | iss. 7 | e27168 | p. 15
(page number not for citation purposes)

