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Abstract
Background: Social network strategies (SNS) assumes that people in the same social share similar HIV risk. Methods: This
study evaluated SNS to promote HIV testing of young men who have sex with men (YMSM) and transgender women
(YTGW) aged 15–24 years. “Recruiters” referred their ‘network members’ (NMs) to clinic. NMs were provided HIV testing.
Proportions of first-time HIV testers and number of NMs were analyzed. Results: Between April 2021 to March 2022, 83
recruiters referred 202 NMs. Median age of NMs was 19 years (IQR 17-20), 62% were YMSM. One-hundred-and-twenty-
four NMs (61%) were first-time HIV testers. YTGW recruited more NMs per recruiter (5.4 vs 1.4, p = 0.002). HIV prevalence
was 3.0% (95% CI 1.1-6.4). Thirty-one-point-three percent of NMs at HIV risk initiated oral HIV preexposure prophylaxis.
Conclusions: SNS is a good strategy to reach adolescents at risk of HIV infection. More than half of NMs were first-time
HIV testers.

Keywords
HIV testing, adolescents, men who have sex with men (MSM), HIV prevention, HIV treatment

Date received: 28 July 2022; revised: 16 November 2022; accepted: 18 November 2022.

Introduction
The Joint United Nations Program on HIV/AIDS (UNAIDS)
has set goals to end AIDS by 2030 using 95–95-95 for treat-
ment: 95% of people living with HIV knowing their HIV
status; 95% of people who know their status on treatment;
and 95% of people on treatment with suppressed viral loads.1

The HIV epidemic in the Asia-Pacific region is concentrated
in young men who have sex with men (YMSM) and young
transgender women (YTGW).2,3 In 2020, 53% of new HIV
infections were in men who have sex with men (MSM), and
of these, half occurred in young people aged 15 to 24
years.2,3 HIV testing coverage, defined as receipt of a test in
the last 12 months, is less than 50% among MSM and TGW

compared to targets of over 90% by UNAIDS.2 One of the
key focuses of Thailand’s 2017–2030 National AIDS Strategy
is increasing HIV testing coverage for key populations includ-
ing that in MSM, and transgender women (TGW).2,4,5
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The World Health Organization (WHO) has recommended
social network-based HIV testing to approach key populations
as part of the HIV prevention package of care since 2019.6

Social network strategies (SNS) are effective in increasing
new HIV diagnoses, have high acceptability for HIV partner
services and are feasible for implementation across multiple
income settings.6 The premise of SNS utilizes peers to reach
and recruit their network members into HIV services. An
advantage to this is that recruiters with different behavioral
risks and HIV statuses are likely to have access to a wide
variety of HIV at-risk populations.7 SNS has been used
across a range of populations including MSM, transgender
people, and use has been associated with a reduction of HIV
incidence, increased testing uptake, improved participant reten-
tion and reduction of HIV sexual risk behaviors8,9

Young key populations are vulnerable to HIV infection yet
have limited ability to navigate complicated segmented
medical services. Barriers include stigma regarding their
sexual debut and gender identity-related stigma.10,11

Differentiated care for adolescents with a rapid, friendly, and
integrated one-stop model will facilitate adolescents in access-
ing services.8,12 Although SNS has not been widely studied
in adolescents and young adults, several peer-led HIV educa-
tional initiatives have been implemented as reported from
Canadian young adult showed a reduction of disparities in
knowledge on HIV prevention and treatment in those who
had attended peer-led education sessions.9 A study conducted
adolescents living with HIV in Zimbabwe found increased
medication adherence and improved self-esteem in adolescent-
centered services.13

The benefits of trained peer leaders in the context of SNS use
of HIV service engagement could have multiple applications,
including demand creation, extending care to underserved
at-risk young populations, support of adolescents to HIV
testing and services.6 HIV testing services are a crucial first
step in facilitating entry to the double-cascade of HIV preven-
tion and treatment services.14,15 SNS is a potentially good fit
intervention to implement in HIV prevention operations for
this age group.16 This study aimed to evaluate the effectiveness
of using SNS to increase HIV testing uptake in YMSM and
YTGW and subsequently link them to an adolescent-focused
integrated HIV care service cascade.

Methods

Study Location and Participants
This study was conducted at “Buddy CU Clinic”, a comprehen-
sive adolescent-focused HIV clinic. The clinic is a one-stop
service providing the full cascade of HIV and sexual transmit-
ted infection (STI) diagnosis, treatment, and prevention. Clients
aged 15–24 years were linked to our clinic for HIV testing by
passive recruitment methods including online advertisements
and provider-initiated HIV testing for clients presenting with
symptomatic sexually transmitted diseases. Social network
strategies were used to recruit potential study participants.

Eligibility criteria for recruiters included those 1) aged 15–24
years 2) assigned male gender at birth and self-defined gender
identity of MSM or TGW 3) Living with HIV, or at risk of
HIV, using Pre-exposure prophylaxis (PrEP), or at-risk of
HIV coming for regular HIV testing 4) good rapport with
peers, knowledgeable on HIV, comfortable discussing HIV
testing with peers, and willing to become a recruiter.
Eligibility criteria for network members (NMs) included
those 1) aged 15–24 years 2) assigned male gender at birth
and self-defined gender identity of MSM or TGW 3) self-
reported oral and/or anal sex with a man in the past 12 months
4) at risk of HIV infection, defined as having more than one
sex partner and inconsistent condom (defined as less than
100% condom use) in the preceding 6 months 5) Self-reported
history of no HIV testing within 3 months prior to study entry.

The study protocol allowed participants aged 15 to less than
18 years of age to give consent to participate in the study
without requiring parental consent for HIV testing. The Thai
Medical Council permits youth aged 13 years and above to
access to HIV testing and reproductive health services
without requiring parental consent, as these services directly
benefit adolescents.

The protocol of this study was approved by the Institutional
Review Board of the Faculty of Medicine, Chulalongkorn
University for ethics approval. (IRB No.904/63). All patients
provided written informed consent prior to enrollment in the
study.

Social Network Strategy Procedures
The study design consisted of 4 implementation phases of SNS

Phase 1: Recruiter Enlistment and Engagement. Recruiter enlist-
ment: Our staff invited current clients and NMs who personally
knew and were comfortable reaching out to HIV at-risk peers
from their social or sexual networks. There were 2 rounds of
recruiter enrollments. The first group included 46 participants
from existing clients in the clinic; 7 youth living with HIV,
28 youth taking PrEP, and 11 youth receiving regular HIV
testing. The second round included subsequent NMs who
showed interest in and received training to become recruiters.

Recruiter engagement: All the recruiters attended 30–60 min
of training sessions provided by our staff on HIV knowledge,
usage of HIV antibody self-tests, usage of HIV prevention
packages including PrEP and condoms, and coaching on SNS
implementation-related skills, such as approaching NMs,
through role play and discussion.

Phase 2: Recruitment of Network Members. Recruiters con-
tacted, engaged with and invited peers with potential to
become their NMs who were at risk of HIV acquisition to our
adolescent clinic for HIV testing. Methods used to reach NMs
and conversations between recruiter and their NMs varied by
their relationships but all discussed the importance of HIV
testing. NMs who agreed to testing were given a recruiter’s
code and the telephone number of their recruiter to visit our
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adolescent clinic for HIV testing. Recruiters received 3 USD
compensation for successfully recruiting an eligible NMs who
agreed to get HIV testing.

Phase 3: HIV Testing. NMs received HIV pretest counselling
and were offered a choice of HIV self-testing, either oral fluid-
based (OraQuickTM) or blood-based (INSTITM) testing. They
performed HIV self-testing with support from clinic counsel-
lors. During Thailand’s peak period of COVID transmission
between August to November 2021, NMs seeking HIV
testing contacted our adolescent clinic to make appointments
and HIV self-tests were sent to them via post. They received
pre-test HIV counselling, supervision on performing their
HIV self-tests and also post-test counselling. Confirmatory
HIV antibody testing was performed on venous blood sampling
using three standard assays, the Elecsys® (Roche Diagnostics
Ltd, Rotkreuz, Switzerland) (p24Ag and anti-HIV test), immu-
nochromatography, and gel particle agglutination. Syphilis
testing was performed using the electrochemiluminescence
immunoassay analyzer (ECLIA) and chemiluminescent mag-
netic microparticle immunoassay (CMIA). The non-treponemal
assays used was the rapid plasma regain (RPR) test, with titers

above 1:1 considered reactive, defining syphilis infection.
Syphilis infection diagnoses were divided into stages of infec-
tion, primary, secondary, tertiary and latent infection. HIV
and syphilis testing was reimbursable under Thailand’s
National HIV/AIDS program and therefore free of charge to
participants.17 Ten USD was given to NMs as compensation
for travel to the clinic.

Phase 4: Linkage to Care. Participants who had positive HIV
antibody tests were evaluated for clinical signs and/or symp-
toms of opportunistic infections and offered same day antiretro-
viral treatment (ART), DTG-based regimens in accordance with
Thai National Guidelines 2021.17 Syphilis was treated with 1–3
doses of benzathine penicillin intramuscularly in accordance
with their disease stage per CDC Treatment guidelines.18 HIV
prevention services include risk reduction counselling,
condoms, initiation of oral PrEP in eligible participants accord-
ing to the Thai National guidelines 2021. Those with multiple
sexual partners and inconsistent condom use confirmed to be
HIV negative with ongoing infection risk were initiated on
PrEP.17 NMs expressing interest and knew their high-risk
peers were enlisted as potential recruiters and invited to
recruiter training. The cycle of engagement and linkage of ado-
lescents at HIV risk was then repeated.

Data Collection and Statistical Analysis
Data relating to recruiters and NM participants including demo-
graphic data eg, age, gender, income, education, sexual history
(eg, number of sexual partners, condom usage), HIV testing
history and current HIV status was collected by physicians
through face-to-face interviews.

Categorical variables were presented with absolute numbers
and percentages, and continuous variables with medians and
interquartile range (IQR) or means and 95% confidence interval
(CI). Chi-square test, Z-test for proportions and t-tests for means
were performed with an alpha-value of 0.05 to determine statisti-
cally significant differences, as appropriate. Effectiveness of SNS
was measured by the proportion of first-time testers among par-
ticipants enrolled, defined as the number of first-time NM testers
divided by total number of NMs enrolled. SNS is considered
effective when the proportions exceed 50%. Stata/SE 13.0 was
used for data analyses.

Network mapping was performed using three steps, firstly
preparing data using the Structured Query Language
(MySQL), a language program use to create, modify and
extract data from a relational database. Secondly, data was ana-
lyzed using a general-purpose scripting language toward web
development Personal Home Page version 8 (PHP8) and
finally, used HIGHCHARTS that utilized a Javascript library
to create network mapping. The recruiter’s telephone number
and a 4-digit pin code was used by each NM to register to the
clinic. Visual analysis of network mapping was analyzed to
inform the gender of recruiter and their NMs, degree and type
of clustering of HIV status of NMs including HIV positive,
HIV negative at risk and HIV negative.

Table 1. Characteristics of Recruiters for Social Network Strategy
HIV Testing.

Recruiters
Total
(n = 83)

First round
recruiters
(n = 46)

NM to
recruiter
(n = 37) p-value

Age (years),
median
(IQR)

20 (18-21) 20 (18-22) 19 (18-21) −

Age, n (%)
15–19 years 41(49.4%) 20 (43.5%) 21 (57.8%) 0.23a

20–24 years 42 (50.6%) 26 (56.5%) 16 (43.2%)
Gender identity, n (%)
MSM 60 (72.3%) 38 (82.6%) 22 (59.5%) 0.02a

TGW 23 (27.7%) 8 (17.4%) 15 (40.5%)
Education, n(%)
Under

university
degree

48 (57.8%) 26 (56.5%) 22 (59.4%) 0.79a

University
degree or
higher

35 (42.1%) 20 (43.4%) 15 (40.5%)

Employment status, n (%)
No 38 (45.7%) 23 (50.0%) 15 (40.5%) 0.39a

Yes 45 (54.2%) 23 (50.0%) 22 (59.4%)
HIV status, n (%)
HIV positive 8 (9.6%) 7 (15.2%) 1 (2.7%) 0.05b

HIV negative
taking PrEP

59 (71.1%) 28 (60.9%) 31 (86.1%) 0.02b

HIV negative
received
regular HIV
test

16 (19.3%) 11 (29.9%) 5 (13.5%) 0.23b

MSM = Men who have sex with men, TGW = Transgender women, PrEP =
Pre-exposure prophylaxis.
aChi-squre test, b z-test for proportion.
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Results
From April 2021 to March 2022, a total of 83 recruiters were
enrolled (46 in round one, and 37 in round 2) (Table 1).
Median (IQR) age was 20 (18-21) years, 72.3% were YMSM,
eight (10%) were youth living with HIV. All had behaviorally
acquired HIV infection, two (25%) had disclosed their status
in the community, none of them belonged to peer support
groups. Sixty-five point one percent were youth taking PrEP
and 25.3% were youth attending for regular HIV testing. A
total of 205 NMs were recruited, all except three were eligible
(98.5%). Reasons for ineligibility included never having had
oral or anal sex (n = 2) and HIV testing within 3 months (n
= 1). Finally, 202 NMs were recruited, 89% of the NMs per-
formed HIV self-tests in-clinic and 11% online, all with staff
supervision.

Recruitment Activities and Social Mapping
Fifty-six recruiters (67%) recruited at least 1 NM, with a mean
of 5 weeks (range 0-37) following training. These proportions
were similar in those who started out as recruiters (67.4%)
versus those who started as NMs and switched to being recruit-
ers (67.6%) (p = 0.9). The averages number of NMs per
recruiters stratified by recruiter’s characteristics are shown in
Table 2. The overall recruitment mean was 2.4 (95%CI
1.3-3.6) NMs per recruiter. The younger age group (15-19
years) recruited more NMs per recruiter than the young adult
group (20-24 years) (2.8 vs 2.0, p = 0.05). The recruitment
mean among TGW was significantly higher than MSM (5.4
vs 1.4, p = 0.002). Recruiters living with HIV tended to have
lower recruitment means compared to HIV negative recruiters
(0.6 vs 2.6, p = 0.31). Additionally, the number of NMs

recruited per recruiter was not statistically significant different
between recruiters with differing education levels when com-
paring those at university level versus those at lower level of
education (2.1 vs 2.6, p = 0.70). The recruited mean tended
to be higher among recruiters with self-earned income, which
could be a proxy of being more able to accomplish assigned
tasks, but was not statistically significant (3.0 vs 1.7, p = 0.22).

The overall mean of first-time testers recruited was 1.5 (95%
CI, 0.7-2.3) and TGW recruited more first time HIV testers, a
mean of 3.4 NMs per recruiter compared to 0.8 among MSM
(p = 0.002). Recruitment patterns, generated by social
mapping, are shown in Figure 1. Relatively large recruitment
chains: defined as recruiters referring more than 4 NMs were
generated by 11 recruiters. One TGW recruiter referred 40
NMs, with 11 of these NMs going on to become recruiters.

Network Members and Recruitment Effectiveness
Of the 202 NMs recruited, the median (IQR) age was 19 (17-21)
years, median (IQR) age of sexual debut was 16 (15-17) years,
and 62% were self-identified as YMSM. The majority had mul-
tiple lifetime sex partners (85.6%), with a median (IQR) of 5
(3-10) sex partners. Eighty-one percent of NMs reported incon-
sistent condom use. Six (3.0%) tested HIV positive. There were
137 (67.8%) NMs although testing HIV negative at high risk for
HIV infection as they had multiple partners and used condom
inconsistently (Table 3). Among the 202 NMs, 124 (61.4%,
95% CI, 54.3-68.1) were first time HIV testers. Recruiters
who were previously NMs were able to recruit a higher propor-
tion of participants who were first-time HIV testers (74.5%;
95% CI, 65.6-83.3) when compared to new recruiters (50.0%;
95% CI, 40.6-59.4) (p < 0.001).

Table 2. Characteristics of Network Members Stratified by Recruiters’ Characteristics.

Characteristic of recruiters Recruiter

Network members (n = 202) First time tester network members (n = 124)

No.
Per recruiter
mean (95% CI) P-valuea No. Per recruiter Mean (95% CI) P valuea

Recruiter group, n (%)
Recruiter 46 108 2.4 (0.5, 4.2) 0.87 54 1.2 (0.1, 2.2)0.35
NM to recruiter 37 94 2.5 (1.2, 3.9) 70 1.9 (0.7, 3.0)
Age, n (%)
15–19 years 41 116 2.8 (0.8, 4.9) 0.05 76 1.8 (0.6, 3.2) 0.35
20–24 years 42 86 2.0 (0.9, 3.2) 48 1.1 (0.3, 2.0)
Gender, n (%)
MSM 60 81 1.4 (0.9, 1.8) 0.002 46 0.8 (0.4, 1.1)0.002
TGW 23 121 5.3 (1.3, 9.2) 78 3.4 (0.8, 6.0)
Recruiter’s HIV status, n (%)
Positive 8 5 0.6 (0, 1.2) 0.31 3 0.4 (0, 1.0)0.34
Negative 75 197 2.6 (1.4, 3.9) 121 1.6 (0.8, 2.4)
At high risk for HIV infection among HIV negative (n = 75)
No 16 18 1.1 (0, 2.6) 0.22 11 0.7 (0, 1.8)0.25
Yes 59 179 3.0 (1.5, 4.6) 110 1.9 (0.8, 2.9)

ap-value for t-test for means.
MSM = Men who have sex with men, TGW = Transgender women.
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Linkage to Care: Treatment and Prevention Cascade
Of the total 202 NMs, 6 tested positive for HIV, (HIV preva-
lence 3.0%, 95%CI, 1.1-6.4). Four were first-time testers.

Four were YMSM, mean age of sexual debut was 15 years
(range 14-18), all reported ≥8 life-time sex partners. Mean
baseline CD4 lymphocyte count was 306 cells/mm3 (range

Figure 1. Social mapping showing recruitment pattern of social network strategy recruitment for HIV test among adolescent and young adult.

Table 3. Characteristics of Network Member Stratified by Type of Recruiters.

Characteristics
No. of Network member

Recruiters (n = 83)
p-value

Recruiters (n = 46) NM to recruiter (n = 37)
202 108 94 -

Age, n (%)
15–19 years 112 (55.4%) 67 (62.0%) 45 (47.9%) 0.04a

20–24 years 90 (44.6%) 41 (38.0%) 49 (52.1%)
Gender, n (%)
MSM 125 (61.9%) 63 (58.3%) 62 (66.0%) 0.26a

TGW 77 (38.1%) 45 (41.7%) 32 (34.0%)
Inconsistent condom use, n (%) 164 (81.2%) 88 (81.5%) 76 (80.8%) 0.90b

HIV positive, n (%) 6 (3.0%) 4 (3.7%) 2 (2.2%) 0.50b

HIV negative at risk, n (%) 137(67.8%) 71 (65.1%) 66 (71.0%) 0.67b

Linkage to initiate PrEP (n = 137), n (%) 43/137 (31.4%) 25/71 (35.2%) 18/66 (27.3%) 0.42b

Syphilis infection among those tested (n = 164), n (%) 8/164 (4.9%) 4/91 (4.4%) 4/73 (5.5%) 0.75b

MSM = Men who have sex with men, TGW = Transgender women, PrEP = Pre-exposure prophylaxis.
High risk of HIV acquisition defined as had multiple sex partners and inconsistent condom use.
HIV infection defined as having a positive HIV antibody test via HIV self testing and confirmatory testing with venous blood sampling.
Syphilis infection defined as non treponemal assay, rapid plasma regain (RPR) titers above 1:1 is reactive.
aChi-squre test, b z-test for proportion.
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154-447). Five participants initiated same day ART with dolu-
tegravir once daily regimens. One participant had miliary pul-
monary tuberculosis infection, was started on anti-tuberculous
treatment and then initiated on ART 2 weeks later. Three partic-
ipants had syphilis co-infection (1 secondary syphilis and 2 late
latent syphilis).

There were 8 NMs with positive syphilis serologic tests.
Prevalence of syphilis infection was 4.9% (95% CI 2.1-9.4).
There were 7 cases of late latent syphilis and one case of sec-
ondary syphilis presenting with rash at their arms, palms and
soles. All were prescribed benzathine penicillin G. Five patients
who had syphilis infection were at high risk of HIV acquisition
and 4 started oral daily PrEP.

Of the 137 (67.8%) HIV negative NMs defined to be at risk
for HIV infection, all were provided HIV prevention services,
including sex education, condom use and education about
STI prevention and 43 (31.3%) were initiated on PrEP. The
remaining received appointments for HIV testing in the next
6 months.

Discussion
This study demonstrated the effectiveness of SNS implementa-
tion among YMSM and YTGW aged 15–24 years with a mean
of 2.4 clients per recruiter. Moreover, two-third of the clients
were first time HIV testers. In this population, HIV and syphilis
prevalence was 3.0% and 4.8%. respectively, After HIV testing,
participants were linked to antiretroviral treatment or HIV pre-
exposure prophylaxis services as appropriate.

This study found 67% of recruiters referred at least one
network members with a mean of 2.4 clients per recruiter.
This is similar to previous reports among MSM adults living
with HIV in the USA, where the median age was 35 years
(range 18-63). In this study, 51% of recruiters referred at least
one peer with a median of 2 clients per recruiter19 Another
study in high-risk American young women showed a recruit-
ment mean of 2 NMs.20 Even though or study was conducted
during the COVID-19 pandemic, our recruiters were able to
reach the effectiveness level set at 50% for first time testers.
Furthermore, the second round of recruiters, who switched
from being network member themselves, were able to reach
more first-time testers than the first round of recruiters (74.5%
vs 50.0%). This showed the benefit of the SNS approach;
new circles of targeted NMs were expanded by newer genera-
tion recruiters.

Recruiters with different characteristics had their own
strengths. Characteristics of recruiters who recruited more
average number of NMs per recruiters were younger (15-19
years). This may be explained by several reasons, including
cognitive and behavioral development in this age group being
heavily influenced by peers.21 In this study we found YTGW
recruiters were able to refer many more NMs compared to
YMSM. This may be explained by their ability to empower
and support each other in accessing HIV services; to overcome
barriers of social stigma, social discrimination.22,23 In our study
recruiters living with HIV referred less clients than recruiters

who did not have HIV (0.62 vs 2.63 client/recruiter). This
was similarly seen in previous study done across 7 US cities
that found recruiters living with HIV tended to refer clients
for HIV testing less than those who were HIV negative at risk
(network index 6.2 vs 9.4).7 This may be explained by internal-
ized stigma, and inadvertent disclosure of their own HIV status
to peers and fears on the confidentiality of their test results.24,25

The HIV prevalence of NMs in this project was 3.0%, a
similar figure to that seen in a previous study in our clinic in
2019, conducted among YMSM and YTGW aged 15–19
years looking at performance HIV self-testing. This study
found an HIV prevalence of 2.2%, possibly lower due to the
younger age of participants.26 This prevalence was similar to
a previous study in young Thai male army conscripts in 2018,
of which HIV prevalence among MSM was 4.0%.27

Similarly, HIV prevalence rate among males aged 15–24
years in a Thai National AIDS Program (NAP) surveillance
was at 2.87%.2 This suggests SNS was able to reach a popula-
tion with a similar prevalence to known HIV at risk groups.

A strength of this study is that it was conducted at “Buddy
CU Clinic”, an established adolescent-friendly clinic offering
a one-stop double cascade of HIV services, including HIV
testing with HIV self-testing, same-day ART, and same day
PrEP. This approach has been shown in previous studies to
be associated with higher uptake of both antiretroviral therapy
and PrEP.28,29 SNS allowed us to enroll an initial 46 clients
in the clinic and trained them to be a recruiters, and subse-
quently one-fifth of network members converted to become
recruiters themselves. Secondly, SNS strategies continued
HIV testing service during COVID-19 pandemic restrictions
where clinic visit were provided by appointment only. The
training that recruiters received empowered them to be able to
refer peers to get HIV testing and prevention or treatment ser-
vices. This was an invaluable benefit of SNS. Our study also
had several limitations. This study focused only two key popu-
lation groups, YMSM and YTGW so may not be generalizable
to other key populations, such as people who inject drugs.
Secondly, the study was designed as an implementation study
with no direct comparisons with other recruitment strategies
and no specific data variables were collected to formally calcu-
late the cost-effectiveness of this strategy, which should be done
in further studies. Thirdly, HIV and STD services are free of
charge under Thailand’s HIV National Program, however, in
this study we provided travel compensation to adolescents,
which may have created more engagement service users than
what would usually be seen in generally available HIV services.

Conclusions
This study found that social network strategies are feasible and
effective in reaching adolescent and young adult key popula-
tions to establish HIV services. This model may be considered
for expansion to other settings in Thailand to reach adolescents,
in order to achieve national HIV prevention program targets
with the ultimate goal of ending the AIDS epidemic by 2030.
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