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Abstract

Contrary to other non-probability sampling methods in which researchers actively recruit potential
participants, respondent-driven sampling (RDS) relies on connection and trust within social
networks to access hidden or hard-to-reach populations through a peer-to-peer recruitment
process. These interdependency relations aligned with Indonesian communal culture. Personal
network size calculation in the RDS method makes this innovative sampling method approximate
random sampling methods, where findings from the sample could be generalized to the target
population. Considering its superiority, the RDS method could be applied in social psychology
research in Indonesia to explore current sensitive social issues among hidden or hard-to-reach
Indonesian sub-populations, for instance, radical religious groups. The current article aimed to
concisely describe the RDS method; discuss ethical considerations, strengths, and weaknesses of the
RDSmethod; and outline the potential use of the RDS method in improving the contribution of social
psychology research in Indonesia, for example, by advancing strategies for social intervention
programs. It is followed by a brief step-by-step process to conducta study using the RDS method.
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Abstrak

Berbeda dengan metode sampling nonprobabilitas lainnya yang mana peneliti secara aktif merekrut
calon partisipan, metode respondent-driven sampling (RDS) bergantung pada hubungan dan
kepercayaan dalam jejaring sosial untuk mengakses populasi tersembunyi atau yang sulit dijangkau
melalui proses perekrutan teman sebaya. Ketergantungan dalam relasi tersebut sejalan dengan
budaya komunal di Indonesia. Perhitungan ukuran jejaring sosial personal pada metode RDS
membuat metode inovatif ini mendekati metode sampling acak di mana hasil temuan pada sampel
dapat diproyeksikan kepada populasi target. Dengan mempertimbangkan keunggulan RDS, metode
ini dapat diaplikasikan pada penelitian psikologi sosial di Indonesia untuk mengeksplorasi isu-isu
sosial kontemporer yang sensitif pada subpopulasi yang tersembunyi atau sulit dijangkau, misalnya,
kelompok radikal berbasis agama. Artikel ini bertujuan untuk menjelaskan secara singkat tentang
metode RDS; diskusi mengenai pertimbangan etik, serta kekuatan dan kelemahan metode RDS; dan
ulasan singkat mengenai potensi penggunaan metode RDS dalam meningkatkan kontribusi riset
psikologi sosial di Indonesia, misalnya, dengan mempertajam strategi intervensi sosial. Artikel
dilanjutkan dengan pemaparan singkat tentang langkah demi langkah proses dalam studi yang
menggunakan metode RDS.

Kata Kkunci: jejaring sosial; metode sampling; minoritas; populasi tersembunyi; penelitian
partisipatoris

Introduction

Respondent-driven sampling (RDS) is a non-
probability sampling method, which is relatively
new for sampling hidden or hard-to-reach
populations (Avery & Rotondi, 2020; WHO, 2013).
This sampling method was developed in the late
1990s to assess the prevalence of human
immunodeficiency virus (HIV) in the United
States among hidden populations, for example,
injection drug users (IDUs) (Heckathorn, 1997;
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Heckathorn & Cameron, 2017; Johnston, et al,
2016). RDS is often used when probability or
random sampling approaches are infeasible, i.e. it
is impossible to generate a sampling frame
(Avery & Rotondi, 2020; Gile, Beaudry, Handcock,
& 0tt, 2018). The concept of the RDS method is
displayed in Figure 1 (anillustrative study on HIV
prevalence among IDUs) where six seeds (non-
randomly selected members of the study
population to complete data collection and recruit
their peers) recruited their peers.
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Figure 1
Hlustration of the RDS Method - Peer-to-Peer Recruitment Process
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The core of RDS peer-to-peer recruitment
relies on social networks that connect members of
the population (WHO, 2013). Asocial networkisa
connection between people (or groups of people)
and others through a particular type of inter-
dependency (e.g. kinship, friendship, profession,
etc.) (Ott, Gile, Harrison, Johnston, & Hogan, 2017).
This interdependency is reflected by the trust
through the peer-to-peer recruitment process,
hence potential participants are expected to be
interested in participating in the study because
they are asked by someone they know.

Although a similar social network app-
roachis used in snowball sampling method, RDS
is superior due to several fundamental differ-
ences and involving complex calculations of social

Table 1
A Comparison Between Snowball and RDS Methods

Liem & Hall

networks borrowed from sociology, physics,
statistics,and mathematics disciplines (Bengtsson,
et al.,, 2012; Gile, et al., 2018; Johnston & Sabin,
2010). Also, sixbasic assumptions must be met
for asuccessful study with RDS method (Johnston,
et al.,, 2016; WHO, 2013): 1) participants must
know one and another as members of the study
population; 2) the sample population must be
large and dense; 3) all members of the population
have multiple chances to participate; 4) partici-
pants can provide accurate personal network
sizes; 5) peers are recruited randomly from
participant’s network; and 6) each participant
can recruit at least one peer. A summary of the
differences between snowball and RDS methods
are presented in Table 1 below.

Aspect

Snowball Method

RDS Method

Social network

Relationships between participants
are not always reciprocal.

Relationships mustbe reciprocal.

Biasissue

Participants may refer to an unli-
mited number of peers. This means
those with larger network size may
recruitmore peers with highly similar
traits and vice versa.

Regardless of the size of their social
networks, the participant is only able
to recruit a limited number of peers,
which reduces recruitment bias (i.e.
homophily [a tendency for partici-
pants to recruit others in their social
network who are similar/different to
themselves]).

Social network

Network traits cannot be measured

Network traits can be analysed

properties and information about the size of the through a coded coupon and the size
social network is unclear. of the social network is used in the

weighted analysis.

Recruitment method The participant only refers to their Participant recruits their peer
peer’'s name/information but the directly, which may improve the
researcher must find them, whichmay probability of participation through
be a risk of being rejected due to lack social influence; and information
of trust in the researcher. about the peer remains protected if

they do notwish to participate.

Incentive The participant is only rewarded for The participant is rewarded for their
their participation in the participation in the survey /interview
survey /interview. (first incentive) as well as for

recruiting their peers (second
incentive).

Generalization Findings are not generalizable Findings could be extended to the

becauseitis limited to the sample.

population by calculating the
probability of selection within the
network.

Note: The differences are summarised from multiple sources (Bengtsson etal., 2012; Gile et al., 2018;
Johnston etal., 2016; Johnston & Sabin, 2010; WHO, 2013)

RDS method has been successfully
implemented in low- and middle-income as well
as high-income nations because it is the least
biased among non-probability methods to
produce population estimates (Avery & Rotond,i,
2020; Carrillo, Rivera, & Braunstein, 2019; Gile et
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al., 2018). Most of these were epidemiological
studies related to HIV prevalence and prevention,
including in Indonesia (Iskandar, et al., 2010;
Iskandar, etal., 2012; Morineau, etal. 2012).RDS
method has also been used to recruit hidden
populations who are less stigmatized than
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participants in epidemiological studies. For
example, a study on traveling patterns of migrant
workers from Myanmar and Cambodia on the
Thailand-Cambodia border (Khamsiriwatchara,
et al., 2011) and intention to use electronic
mental health among Filipino migrant workers in
Macao (Hall, Shi, Garabiles, & Chan, 2018). In
addition, the RDS method was used for ethno-
graphic-network studies among the indigenous
community in Canada, in which the representa-
tiveness fromthe studies was relatively similar to
the national census data (Dombrowski, Khan,
Moses, Channell, & Misshula, 2013).

Therefore, this article aims to introduce
the RDS method to the social psychology
community and encourage its use in social
psychology research in Indonesia. As explained
before, the core ofthe RDS method is the relational
interdependency in the community (Ott, et al,
2017), which aligns with the Indonesian communal
culture where loyalty to a group is expected from
the members to maintain social harmony (Milla,
Hudiyana, Cahyono, & Muluk, 2020). Moreover,
this cultural aspect is translated into Indonesian
peoples’ behaviour of tendency to help others,
especially members of their community
(Slikkerveer, 2019). Hence, by being recruited by
their peers, potential participants may feel an
‘obligation’ to help them, which is another
characteristic of the RDS method that employs
the power of social pressure (Heckathorn, 1997;
Mosher, Moorthi, Li, & Weeks, 2015).

The following sections will cover the
ethical considerations, strengths, and weaknesses
of RDS along with its potential use in social
psychology research. Following that, a concise
and practical step-by-step process to conduct a
study with the RDS method will be discussed,
from formative assessment to data analysis,
which is mainly summarised from an RDS
module published by the WHO (2013). However,
as a brief overview of RDS methodology, this
article will notdiscuss statistical analyses related
to the RDS method. Readers who are interested
to know more about RDS methodology can read
other publications, including those about the
history and development (Heckathorn, 1997,
2007; Heckathorn & Cameron, 2017), statistical
analysis (Aronow & Crawford, 2015; Gile, et al,,
2018; Khabbazian, Hanlon, Russek, & Rohe,
2017; Lu, Malmros, Liljeros, & Britton, 2013;
Salganik & Heckathorn, 2004), evaluation of RDS
method implementation (Carrillo, et al., 2019;
Gilbert, Haines, Baquero, & Parker, 2018; Hipp,
Kohler, & Leumann, 2019; Lattof, 2018), web-
based RDS (WebRDS) as an alternative approach
(Bengtsson, et al., 2012; Salamonska &
Czeranowska, 2018; Stromdahl, Lu, Bengtsson,
Liljeros, & Thorson, 2015), and systematic
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reviews of RDS method implementation (Avery &
Rotondi, 2020; Johnston, etal., 2016; White, etal,
2015).

Ethical considerations, strength, and
weakness of the RDS method

Ethical considerations

RDSmethod is usually chosen for studies
with vulnerable populations that are hard-to-
reach or stigmatized. Therefore, itis important to
carefully assess potential ethical and safety issues
that may affect not only members of the
populations but also the researchers and their
team members. Below are some ethics recom-
mendations summarised from previous studies
(Hipp, et al., 2019; Mosher, et al., 2015; WHO,
2013).

Secondincentive

The second incentive is a unique feature of the
RDS method to motivate participants to recruit
their peers. However, itcould be an ethical issue
if the total value of the second incentive is
excessively high, in which participants might try
to earn an income as a recruiter. Hence, the
coupons distributed (i.e. 3-5 coupons) to each
participant as well as the amount that they
receive for each successful recruitment shouldbe
limited. Thereis ariskthat participant (recruiter)
might coerce their peers to be a participant
(recruit) if the amount of the second incentive is
too high. Additionally, if their peers refused to
join or took the coupon but did not come to the
study site, recruiters might react harmfully or
damage the relationships in the population
Another point of view, excessively high incentives
might put the safety of the researcher/ research
assistantat risk when potential recruits come to
study site but they are not eligible or have not
completed the data collection so the second
incentive cannot be granted to their recruiters.
These recruiters may not be understanding of
suchreasons and become angry.

Informed consent

Informed consent must be obtained before any
data is collected from participants and the
researcher must ensure that the participant’s
involvement is voluntary. Potential participants
who come to the study site have the right to know
aboutthe study and the potential risks related to
this. Their recruiters might not give detailed
information or they may have been given in-
accurate information. Certain issues need to be
emphasized during the peer recruitment process,
including potential relationship conflicts, loss of
trust, or other harms. Additionally, prior to
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taking their first incentive for participating in
data collection, participants can be trained on
how to inform recruits aboutthe study correctly
and how to recruit their peers ethically and
appropriately, through role-play or watching a
pre-recorded video example.

Confidentiality

The object of study with the RDS method or
participants’ behaviour may be categorized as
somethingillegal or stigmatized (e.g. use of drugs
among IDUs, commercial sex among sex workers,
use of condoms among non-heterosexual persons,
and mental illness diagnosis). Therefore,
researchers must ensure data confidentiality
and protect participants’ privacy and safety.
Researchers may consult a colleague with a law
background if needed. It is recommended for
researchers not to collect any identifiable
information about participants (e.g. name,
address, and ID number). However, if the
population is less stigmatized (i.e. domestic
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workers) and researchers deem that it is safe to
collect participants’ personal information for
research purposes, then the collected personal
information mustbe stored separately from their
responses in the study and only the principal
investigator can access this information.
Confidentiality also applies in the recruitment
process by not disclosing information to the
participants (the recruiters) about which peers
(whom they recruited/recruits) participate or do
not participate. Therefore, itis suggested to have
at leastthree coupons for recruitment so that the
recruiters will not easily know which of their
recruits choose notto participate in the study.

Strengths and weaknesses of the RDS method

Every sampling method hasits strengths
and weaknesses, including RDS. The summary of
the strengths and weaknesses of the RDS method
invarious aspects is presented in Table 4, as seen
below.

Table 2
Strengths and Weakness of RDS Method
Aspect Strength Weakness

* [t can obtain a large sample in a

relatively shortperiod.
* Access to the hidden population.

Sampling ¢ Contrary to other non-random

sampling methods, selection bias
in the RDS method can be
minimized and calculated.

Maybe time-consuming or slower than
expected if seeds and participants are not
productive or successful in recruiting their
peers.

Not suitable for a population with a small
number of members or a big population but
withouta strong connection between members.
Potential challenges in validating membership
of potential participants, for example, people
may pretend to be population members to get
study incentives.

Logistic

More practical and time-saving for
researchers because they do not
need to approach potential
participants themselves.

Require research assistants (e.g. at the
reception, to collect data, to manage coupons
and give incentives), which may need additional
budget and resources.

Analysis

If the basic assumptions of data
collection through the RDS method
are met, findings from the sample
can be extended to population-
level like studies with random
sampling methods.

Findings may not be generalizable if data is
collected from bottleneck participants.

The analysis is (mathematically) complicated
and needs special software (however it is
available for free).

Costs

Need a relatively large budget for the
participants’ incentives.

Need a budget for research assistants’ fees and
logistical fees (i.e. rentaspace for study site that
is perceived safe by the participants).

Ethics

The population’s confidentiality is
maintained because their
members (insider) are the ones
recruiting.

The risk for disrupting social networks in the
population if the second incentive is excessively
high.
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The potential use of the RDS method for
social psychology research

Since the RDS method was introduced in 1997,
this method has been extensively used and
reported in more than 500 articles thathave been
published until 2013 (Johnston, et al., 2016).
Although RDS was originally used for
epidemiological and publichealth studies on HIV,
the use of this sampling method has been
extended to social sciences with participants
whose social networks are also difficult for an
outsider to access such as people who are
homeless, aging artists, and migrant workers
(Hall, etal., 2018; Heckathorn & Cameron, 2017;
Khamsiriwatchara, etal., 2011). Additionally, the
objects of studies with the RDS method have
been varied, for example, about violence
experiences, mental health, health care use, and
life satisfaction (Avery & Rotondi, 2020).

Reflecting on this advancement, RDS as
an innovative and relatively new method could
be used for social psychology research. RDS
method that relies on social networks in the
population can improve the applicability and
contribution of social psychology, which is
perceived as one of the challenges for the social
psychology community in Indonesia (Takwin,
2019). This sampling method can be applied for
exploring social issues with hard-to-reach
participants, for example, members of radical
religious groups, political buzzers on social
media, survivors of sexual abuse in universities,
providers of (illegal) abortion services, collectors of
(illegal) antique properties. Additionally, findings
of these social psychology studies with the RDS
method could be used for developing better
policy or regulation, reducing the risk of social
conflict, or improving the quality of life of
citizens.

For example, deradicalization programs
in Indonesia may be expanded by using social
psychology studies with the RDS method.
Moreover, the communal culture in Indonesia
strengthened the social relations and cohesion
amongradical religious group members (Milla, et
al., 2020), which an adequate reason for using
RDS. This deradicalization effort is important
especially because of the rising number of
terrorists associated with radical religious groups
in Indonesia (Kurniawan, Mujahid, & Usman,
2018). However, such deradicalization programs
organized by the National Agency for Combating
Terrorism (Badan Nasional Penanggulangan
Terorisme) are heavily focused on imprisoned
terrorists. This strategy can be extended by
targeting members of radical religious groups
with an intention of homicide attack (i.e. homicide
bombing) and decreasing this intention.
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The first step of the study would be to
recruit people who perpetrated acts of terror
and who were imprisoned and completed the
deradicalization programs. Then, it would be
followed by asking the seeds to recruit their
peers, particularly the operational leaders, from
their former radical religious group. Previous
research on Indonesian terrorist groups found
that these operational leaders played a central
role in their networks (Milla, et al., 2020). The
study use RDS could explore the intention of
homicide attacks among their group members
(i.e. “Would you do a homicide bombing if your
mentor/teacher asked you to?). Findings from
this study could be used to sharpen deradicali-
zation program by focusing on which area
requires more attention (i.e. sub-urban areas),
which age group needs to be prioritized (i.e.
among people from 25 to 35 years old), and
which socio-economic backgrounds need to be
highlighted (i.e. from middle SES and having a
bachelor’s degree in hard sciences).

In sum, the RDS method can be
implemented in social psychology studies to
advance strategies for social intervention such as
a deradicalization programor to prevent terrorist
crimes such as homicide attacks. However, as
described in the ethical consideration section and
for the RDS study to be successful, participants’
privacy and safety must be protected because
their behaviours could be categorized as a crime,
similar to study amongIDUs.

Conducting RDS study: Step-by-step

This section will concisely describe the primary
steps to conductresearch using the RDS method
adapted from the WHO (2013), including 1)
formative assessment; 2) preparation; 3) data
collection; and 4) data analysis.

Formative assessment

The first step is to gather essential
information to consider whether the RDS method
is feasible and to serve as a foundation in
designing the implementation of RDS. Formative
assessment can be conducted through multiple
methods that depend on what information is
needed and the availability of resources.
Stakeholders or key informants (e.g.local commu-
nity leaders and local non-governmental organi-
zations) should also be involved in this pre-
liminary stage, or as members of the advisory
group (Hipp, et al., 2019; Lattof, 2018). In
addition, potential seeds from the population
may also be involved in this stage, which is why
the RDS method is also known as participant-
driven recruitment (PDR) and community -based
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participatory research (CBPR) (Tiffany, 2006). A
summary of formative assessment and

Table 3
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preparation to implement Respondent-Driven
Sampling (RDS) is presented in Table 3.

Information Needed and Methods to be Used in Formative Assessment

Methods

Information
review!?!

Literature

In-depth
interviews

Focus group

. . Observation
discussions

Past or current conditions in
general to identify the knowledge X

gap

Potential seeds and key informants X

Any challenges thatmay rise

Options for data collection site and
potential  geographical /logistical
difficulties

Social networks in the population,
including its size, complexity, and
sub-populations

Recommendation for data
collection location, incentive
levels/types, and other logistical
aspects (i.e. coupon design)

Appropriateness and acceptance of
the RDS method and research in
general

Culturally-sensitive instruments X

Social space in the community for
gathering, including the time they
gather

Daily  interactions between
members in the population,
including their languages and
behaviors

X

Note: 1 = e.g. policy / regulation documents, news, previous reports in academic journals or from

government / non-governmental archives.

Preparation for RDS implementation

Samplesize

Although RDS s part of non-probability sampling
methods, the sample size needs to be calculated
a-priori to extend the estimated findings to the
target population. There are two formulas used
to calculate the required sample size for studies
using the RDS method. The firstis to estimate the
prevalence of certain characteristics based on
several pre-specified conditions. Second isto test
the changes of an estimate over time (i.e. whether
condom use at the last sexual intercourse has
increased from the survey at time 1 to time 2

© 2020 Jumal Psikologi Sosial

among IDUs, age 18 years or older, and living in
city Y). Only the first formula will be discussed in
this article because itis more relatable for cross-
sectional social psychology research whereas the
second formula is mostly used for longitudinal-
experimental research to detect a proportion
change. The formulais presented below.

As an example, a researcher wants to
estimate the prevalence of depression among
non-partnered homosexual menin the pastyear,
over the age of 20 and living in Jakarta city.
Previous reports on mental health suggested that
the estimated proportion of working- age-males
with depressionin Jakartais up to 35% (P = 0.35).
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Z: % P1—P)

n = Samplesize required

dZ

D = Design effect, conventionally setat 2 (moderate effect)
Z1-a=Thez score for the desired confidencelevel, usually setat 1.96 (95% confidence)
P =Expected proportion of people with the condition / characteristic

d = Precision, conventionally setat 5%

Therefore, the final sample size needed is 699.17
orrounded up to 700 non-partnered homosexual
men as calculated below:

The D (the estimated ratio of non-
random sampling variance over simple random
sampling variance) is conventionally set at 2,
which means to collect a sample double than
what simple random sampling would need.
However, a design effectof 3 or 4 is recommend-
ed if the resources (e.g. funding and research
assistant) and time permits because it means
more participants will be recruited (Johnston,
Chen, Silva-Santisteban, & Raymond, 2013). If
there is no previous information about P in the
target population, a researcher may use P from

other places with similar geographic or
population characteristics. For instance, the
national prevalence of depression mightbe used
if the mental health national survey did not
breakdown its results into a province, age, or sex
categories. However, if there is absolutely no
previous information regarding prevalence, P
canbe setat 0.5 (50%) (Khamsiriwatchara, et al,
2011), which results in 769 participants as the
minimum sample size. It is important to
remember that this formula calculation is based
on the need for precise prevalence estimation in
a target population, which does not include the
statistical power.

1.96% x0.35(1 — 0.35)

= 699.17

n=

0.052

Coupon design

One of the most notable aspects that differentiate
RDS from the snowball method is the use of
coupons, which limits the recruitment of peers
and allows for tracking the recruitment process.
Furthermore, the use of coupons is essential for
data analysis in studies with the RDS method.
The basic elements printed on the coupon should
cover: 1) unique RDSidentification code; 2) study
site location; 3) contact number/email; 4) days
and hours of operation; 5) expiry date. Coupons
should be printed on thick paper so that itis not
easily damaged and should be designed carefully
to avoid imitation (Hipp, etal., 2019). The size of
the coupon may follow business card size or the
same size as local banknotes divided into two
parts: areferral part (to be givento peer/ potential
participant) and a payment part (to be kept by the
participant/recruiter to collect their second
incentive). Below isan example of the RDS coupon
design (Figure 2). In addition, each coupon will
contain a unique code, which can be a series of
numbers or combinations of numbers and
letters, to track the recruitment process (i.e. who
recruited who) without disclosing participant's
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personal information. For example, from Figure
1, code A-03-02 means the individual who brings
this coupon (HIV-, female, Ethnicity B) is the
second person (02) recruited by Participant 3
(03) of Seed A.

Incentives

Participants in studies with the RDS method will
be rewarded for their time to participate in the
survey /interview (first incentive) and effort for
recruiting their peers (second incentive). The most
common type of incentive is money. However,
some alternatives that can be considered are
grocery vouchers, credit to SIMcard, and gifts (eg.
umbrella or t-shirts). Additionally, the option to
donate incentives to the community/organization
of participant’s choice can be added to attract
participants from middle and high socioeconomic
status (SES) who are not interested in financial
incentives (Bengtsson, et al., 2012). Researchers
should also consider covering transport expenses,
in addition, to reward for participating if the study
site is located far from where the participant
resides (Lattof, 2018).
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Figure 2
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Example of Coupon Design (Topis Front Partand Bottom is Back Part)

Batas akhir: ___ - -

Batas akhir: __ - -

Survei Kesehatan

Nomor kupon:

Alamat: Ruko A-32, Pasar Kedaton, Gunung Kidul

Hari:O0SeninOSelasa DRabu OKamis BJumattSabtuTMinggu

Komunitas

s.d

CP: Andrian (+62 812 123 123 / alamatemail@uni.com)

hanya pada hari Jumat. (untuk calon partisipan)

U
I
p— - :
a Survei |
bl Kesehatan Komunitas
- :
§ Nomor kupon: |
1
Q - & -
S |
o
) - - - -Wi
"E - - - : Jam:
S . U
— Pengambilan insentif
‘{i’ Ketentuan:

g

1. Harap membawa kupon ini
untuk berpartisipasi.

Polsek 2.Datang ke Ruko pada hari
Bow dan jam yang tersedia.

3. Datang ke Ruko sebelum

batas akhir. (usia minimal 20 tahun, pengguna
Ruko A-32 & 4. Kupon yang rusak tidak akan NAPZA suntik, tinggal di Gunung Kidul)
Pasar Kedaton SMAB diterima dan berpartisipasi dalam survei hingga

5.Satu orang hanya dapat
membawa satu kupon.

Ketentuan untuk mendapat insentif
rekrutmen:

1. Anda membawa potongan kupon ini.

2. Calon partisipan belum pernah
berpartisipasi pada survei ini.

3. Calon partisipan datang ke Ruko
dengan membawa kupon sebelum
batas akhir.

4. Calon partisipan memenubhi kriteria

selesai.

CP: Andrian (+62 812 123 123/
alamatemail@uni.com)

The value of incentives should notbe too
low that it may not attract population members
to participate; or too high that it may attract
persons who are not a member of the population
but pretending to be one, which may increase the
risk of participants selling their coupons and will
disrupt the tracking process. The first incentive
for study participation can be lower, higher, or
similar to the second incentive for peer recruit-
ment. For example, if the firstincentive is valued
at Rp50,000 and the second incentive is valued at
Rp25,000 for each successful recruitment and
data collection completion, this means if a
participantcanrecruit three peers then they will
receive Rp75,000 as a second incentive. The
appropriate amount of incentives can be explored
in the formative assessment stage by interview-
ing stakeholders and considering other factors,
including research budget, the minimum wage in
that area, and related policies/ regulations (eg.
whether there are limits for an incentive that can
be given to research participants).
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Seeds selection

Seeds (wave 0) are members of the target
population who are purposively selected by the
researcher at the beginning of the study to
participate in filling out questionnaires or inter-
views and recruiting their peers (to create wave
1). These seeds are usually social stars who
would be able to recruit their peers easily
(Schonlau & Liebau, 2012).In choosing seeds, the
complexity of social networks in the population
(e.g. age, sex, geographical, SES, etc.) must be
considered. Failure to identify the complexity
within a social network may result in isolated
sub-populations (for example from Figure 1, in
general, women with Ethnicity A are under-
sampled because they isolated themselves from
the researcher), and failure to select diverse
seeds may result in bottlenecks (for example
from Figure 1, Participant 2 of Seed B and Parti-
cipant 1 of Seed E on Wave 4 produced waves
within their ethnic group only).
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There is no rule to decide how many
seeds are needed—this can range from 3 to 15
(or more). As a recommendation, usually up to
eight seeds are needed for a sample size of 400.
However, there are some considerations in
deciding the number of seeds, including 1) seeds
that are too few may increase the time needed to
reach sample size; 2) seeds that are too many

Figure 3
Factorsto be Considered for Seed Numbers
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may resultin short waves, which becomes a risk
of not reaching equilibrium (a condition where
the final wave is not biased by the purposive
selection of seeds); 3) the larger the sample size,
the more seeds that may be required. Some
important factors that may affect in deciding
seed numbers are summarized in Figure 3.

Resources (budget and staff
availability, and site capacity)

N

Time frame (too few seedslead Sample size (large sample size

to longer data collection period) needs more seeds)
Number of seeds

Diversity (geographical and
social network complexity)

Study site

Researchers need to consider some factors when
deciding the study site, including (WHO, 2013):
1) accessibility (easy to be accessed); 2) confiden-
tiality (participant’s privacy can be maintained);
3) safety (both participants and researchers feel
safe); and 4) comfortability (e.g. clean, space is
adequate for research activity,and have a waiting
area for participants). A study with the RDS
method is commonly conducted at a fixed study
site such as inside university. However, re-
searchers need to consider an alternative study
site if the university location is difficult to be
accessed by participants and data collection in
the university may also create a social barrier
(Salamonska & Czeranowska, 2018). Some alter-
natives for study sites are (WHO, 2013): public
facility (i.e. public health centre), non-govern-
mental organization office, commercial building
rented house, and mobile sites with van or
minibus. This selection of the most appropriate
study site should be discussed with stakeholders
during the formative assessment stage (Lattof,
2018).

Data collection

The data collection process in the RDS
method is summarized in Table 3. In general, the
RDS data collection process is the same as other
survey studies. However, some initial steps need
to be performed concerning assessing the
participant’s eligibility and membership in the
study population. Also, as the uniqueness of the
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RDS method, seeds, and participants who
completed the data collection will be asked to
recruit their peers from the same population.
This peer-recruitment process is managed and
monitored through the coded coupon as
explained in the previous section. With alimited
coupon given, participants are expected to
approach and recruit their peers who are eligible
and would come to the study site and participate;
and this peer-recruitment will be repeated in
multiple-waves until the targeted sample size is
achieved.

Controlling sample growth

Itis difficult to predict the growth of the seed and
recruitment process and how long it will take to
meet the required sample size in the RDS method.
For example, a survey study among IDUs with an
initial eight seeds took six weeks to reacha sample
size of 400, while another study starting with 20
seeds took eight weeks to reach the same sample
size (WHO, 2013). Therefore, researchers need to
closely monitor recruitment pace and the number
of participants who participate in the study. If
necessary, the researcher may interfere with the
recruitment process. For example, if the sample
exponentially grows in the first three waves, the
researcher may slow it down by gradually reducing
the recruitment coupon (i.e. from three to two
coupons for each participant in fourth and fifth
waves, then to only one coupon for participants in
the sixth wave). Conversely, if recruitment is
slower than expected, the researcher may recruit
some new seeds.
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Table 4
Steps of Data Collection

Step Description
Validating  coupon  and . Chec.klng coupons (umgue code, originality,and expiry date)
eligibility * Confirmingeligibility (i.e age)

* Informingaboutthe research and asking for consent

Verifying membership in the
survey population

This step ensures that the person does not disguise themselves as
population members. For example, if the study is among people with a
homosexual orientation, the researcher can ask the person about:

* Thefrequency of sexual activity with asame-sex person

* Theroleinsexual activity with asame-sex person

Recording social network size

Asking participants about the total members of the surveyed population
that they know personally. “Know” in this context means that participant
and their peer have reciprocal relationships (participant recognizes their
peer, and their peer also recognizes the participant). Asking this question
is to prevent the participant from recruiting arandom person outside the
targeted population, or someone that they do not know (i.e. friend of a
friend).

The question about social network size/degree described above can be
combined with some other characteristics (e.g.how many malesvs females,
how many from Ethnicity A vs B vs C, andhowmany are under 20 years old)
or specific timeframe (e.g. that they have met them within the last week / last
month / previous threemonths).

Inquiring aboutrecruiters

Asking about the information below to assess the relationship between

participants andtheirrecruiters:

* Participant’s relationship with the recruiter (eg. a close friend, relative,
family member, etc.)

* Degree of their closeness (eg. very close, somewhat close, or not very
close)

* Intensity/frequency of their encounter (e.g.every day, once a week, once
amonth, etc.).

* Duration oftheir relationship (e.g.1ess than amonth, less than a year, more
thanayear, etc.)

Collecting data

Asking the participant to fill out questionnaires or participate in an
interview

Explaining the recruitment
process and givingincentive

Training the seed/participant on how torecruit their peers, including:

* Through roleplay (by seed/participant) on explaining the aim and benefit
of the study, and data collection process

* Remindingabout the expiry dates

Providing information about collecting the secondincentive:

* Reminding to keep the payment couponto claim the second incentive

* The participant will receive the second incentive only if their peer brings
the recruitmentcoupon, is eligible, and completes the data collection

* Informing thatthe secondincentive can only be collected during a specific
time/day (to avoid the crowd in the study site due to overlap with
participants who are currently participating in data collection)

Ending RDS recruitment

Therefore, the study site should remain open for

Once the sample size is reached, the study site
can be closed. However, the researcher needs to
check whether all participants (recruiters) have
claimed their second incentives. Some participants
may not have collected their second incentives,
especially in the second last wave, which couldbe
because of geographical barriers to reach the
study site. Also, some potential participants who
are recruited in the second last wave may come
on the last day after the coupon’s expiry date.
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at leastaweek after the coupon expires, after the
final wave has ended because the sample size has
been achieved. A clear and noticeable announce-
ment containing contact details (i.e. “The study
has ended. Please contact [name] [phone/email
address] for further information.”) should be
placed at the study site (i.e. entrance) when it is
closed so participants /potential participants are
still able to contact the researcher.
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Data analysis

This article will only describe the basic
concept of RDS analysis (homophily and equili-
brium), which will assist readers to understand
what essential data are needed in the data
collection to conduct a rigorous RDS analysis. A
detailed explanation of statistical calculation and
analysis are beyond the scope of this article. In
addition, there are software programs to analyze
RDS data available to download for free. For
instance, the RDS Analysis Tool (Volz, et al,
2012) that is complemented with a user manual
(Spiller, Cameron, & Heckathorn, 2012).

RDS method is superior to other non-
random sampling methods because of the basic
assumption that participants will recruit their
peers randomly from their social network, which is
proximate to the random sampling methods
principle. Therefore, for proper RDS analysis, the
researcher must collect three essential information
about the participants’ social network, including 1)
social network size of each participant (see Table
3); 2) participant’s unique identification number
(from the coupon code); and 3) recruiter’s unique
identification number (from the coupon code). The
size of the participant’s social network is used to
apply statistical weights to mitigate bias due to
different network sizes. The unique identification
number of participants is used to track the
recruitment process (i.e. who recruited whom) and
calculate the transition probabilities (i.e. the
probability of afemale to recruit a female versus
amale).

Homophily

Some sampling biases may potentially occur in
the RDS method as different recruitments may
resultin over-sampling or under-sampling. Over-
sampling may occur due to volunteerism or when
one particular group/sub-population is more
cooperative than others. Conversely, under-
sampling may occur as a result of masking, in
which one particular group/sub-population is
more hidden or intentionally isolate themselves
from the researcher or peers from differentsub-
populations. For example, if women with depress-
ion recruit more people (especially other women)
on average than men do, while men with depress-
ion are more hidden and less willing to join the
study, this means women may be over-sampled
while men are under-sampled. Nevertheless,
diverse seeds, limited coupon numbers (quota),
and double incentive aspects in the RDS method
should minimize these biases.

To ensure that the collected data is not
over-sampled or under-sampled, the analysis
software calculates homophily or the index of
clustering, which is a tendency for participants to
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recruit others in their social network who are
similar (or dissimilar) to themselves. Homophily
score (H) ranges from -1 (completely hetero-
phyllous)to +1 (completely homophilous), where
a higher score indicates that participant recruits
more often within their group (Spiller, 2012). For
example, H = .70 of a group of women from
Ethnicity C, indicates that they are more often
(70%) recruited from the same ethnicity and less
often (30%) recruited randomly or from other
ethnicity groups. However, itis important to note
that the definition and interpretation of homo-
phily in this articleis not the definitive version as
there are some inconsistencies on this aspect
among studies using RDS method (Crawford,
Aronow, Zeng, & Li, 2017; Gile, etal., 2018; Zeng,
Li, & Crawford, 2019).

Equilibrium

An excellent data collection with the RDS method is
represented by attaining equilibrium (cal culated by
the software), which is an indication that the final
sample is not biased by the purposive selection of
initial seeds. In other words, equilibrium is the state
when sample variation will not occur (or in
extremely small percentage) even though more
waves are produced. This is also referred to as
convergence and stabilization. As an example, the
estimate of depression is likely to change as more
participants are recruited into the sample. How-
ever, the study will reach an equilibrium when the
ratio of people with depression to people without
depression (or other characteristics such as sex
and ethnicity) remains stable despite the
addition of new participants in the study. This
equilibrium state may be comparable to data
saturation condition in qualitative research,
where additional data from new participants do
not result in any new categories /themes. Equili-
brium can be achieved by having recruitment
chains (waves) that are long enough, hence the
bias presented from the initial selection of seeds
can be reduced.

Conclusion

The basic principle of the RDS method is the
utilization of reciprocal relationships between
members in populations to access hidden or
hard-to-reach populations through peer-to-peer
recruitment. This innovative non-probability
sampling method is originally used for epidemio-
logical studies. However, the RDS method has
recently been applied in social sciences as well
due to its potential for generalizing findings as in
random sampling methods. Due to its superiority
compared to other non-random sampling
methods, RDS should be considered for social
psychologyresearch in Indonesia. Moreover, the
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inter-dependency and social pressure character-
istics of RDS aligned with the communality
culture in Indonesia. RDS method can assist to
explore current sensitive social issues among
hidden or hard-to-reach populations, and findings
from these studies can hopefully improve the
contribution of social psychology research in
Indonesia, for examples, by sharpening social
policies or programs, reducing the risk of social
conflict, orimproving quality of life of Indonesian
people. The concise description of primary steps
to conduct a study with RDS method in this
article is only an overview to inform about the
uniqueness of RDS method (e.g. coupon system
and a-priori sample size) compared with other
non-probability sampling methods, and readers
who are interested to implement RDS method
into their research should access the recom-
mended references for more detail guideline.
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