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Abstract

Transgender women are at higher risk of HIV infection, however, there is a lack of information about HIV infection and
related factors among transgender women in Vietnam. From February 2018 to June 2018, 456 transgender women were
recruited in the study using Respondent-Driven Sampling technique. Participants completed the computer-based questionnaire
and were tested for HIV serostatus. Multivariable logistic regression was used to identify factors related to HIV infection.
The prevalence of HIV infection was 77 (16.5%), of which 19 (24.7%) were not aware of their HIV-positive status prior to the
study. Factors associated with HIV infection included popper use (aOR 2.01, p=0.044) and having regular male partner(s)
(aOR0.42, p=0.006). More efforts are needed to reduce the high prevalence of HIV infection, such as expanding the reach
of HIV screening and prevention programs to the transgender women population, particularly for substance users.
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often do not have easy access to appropriate screening for HIV
infection [3, 4] even though the HIV epidemic among TGW
is now recognized as a major global public health problem
[2, 4, 5]. Previous studies found that HIV prevalence were
27.3% among TGW who are sex workers compared to 14.7%
for those who do not engage in sex work [2]. This means that
more than one of five TGW might be living with HIV. Addi-
tional studies reported that TGW had 48 times the risk of being
HIV infected compared to all reproductive age adults [2].

The significant vulnerability to HIV infection and the high
rate of HIV among TGW can be attributed to multiple factors,
including unprotected sex (having sex without condoms or
HIV preventive medications), substance use (including alco-
hol and stimulants), commercial sex work and discrimination
[4, 6]. The risk of HIV transmission related to engaging in
receptive anal intercourse without condoms or medications
was 13 times higher than vaginal intercourse [7]. The high
prevalence of substance use among TGW has been reported
in various studies [4, 8] as a contributing factor for HIV. The
survey conducted in San Francisco revealed that 58% of TGW
used alcohol and 43.3% used substances (marijuana, metham-
phetamine, crack cocaine, and “club drugs”) [9]. Additionally,
the high prevalence of commercial sex work within the TGW
community was detected in previous findings ranging from 24
to 75% [2, 10, 11].

Vietnam is a developing country located in Southeast Asia
with a population of more than 90 million people in 2019
[12]. The increase in the number of TGW has been reported
recently as being due to socio-cultural integration. However,
LGBT people are still stigmatized and exposed to various
forms of discrimination and social isolation [13]. Our review
of the literature found very few studies focusing on TGW that
discussed the issue of HIV prevalence and related factors in
Vietnam. There was only one study using a snowball sample
targeted on TGW in Ho Chi Minh City in 2016 [13]. In this
study, we applied a method of collecting and analyzing chain-
referral data, respondent-driven sampling (RDS), which is
expected to overcome the limitations of convenience sampling
and generates unbiased population estimates within hidden or
hard-to-reach populations [14, 15].

The aims of this study were to explore the HIV preva-
lence and to identify the risk factors associated with HIV
infection among transgender women in Vietnam. The find-
ings can help determine the ways in which services and poli-
cies can be tailored for this key population.

Methods
Study Setting and Participants

From February 2018 to June 2018, a cross-sectional study
was conducted in Ho Chi Minh City, Vietnam. This is the

largest city in the south of Vietnam, which is known in Viet-
nam as the epicentre of HIV infection with a high prevalence
of HIV and illicit drug use. We recruited participants using
RDS, a chain referral method, which has demonstrated suc-
cess in recruiting hard-to-reach populations [14, 15]. Briefly,
this approach involves the selection of a small number of
“seeds”, i.e. individuals who are instructed to recruit others,
with recruitment being limited to some maximum number.

Respondents at each wave selected or drove the next wave
of sampling through their selection of other members of
the target population. Particularly, the recruits of the seeds
(wave 0) created wave 1, the recruits of wave 1 created wave
2, and so on. Every respondent in each wave had two oppor-
tunitiesto recruit other members. This process continued
until the sample size was reached [14]. The seed and its
corresponding waves were referred to a “chain”. The eligi-
bility criteria for recruiting participants included (1) being
a transgender woman, (2) being 18 years old or above; (3)
having a study coupon from a peer participant, and (4) hav-
ing the capacity and availability to answer the questionnaire
within 20-25 min.

Sample Size and Sampling Procedures
Sample Size

The sample size was calculated to estimate the prevalence of
HIV infection among TGW. With the expected prevalence
of 18% [13], type 1 error rate of 0.05, the width of 95%
confidence interval of 0.10, and the design effect of 2 [14],
at least 454 participants were needed.

Selecting Seeds

During our formative work, seeds were carefully selected
with assistance from six community-based organizations
(CBOs) serving TGW. The diversity of seed traits played
an important role in the quality of the study sample [14,
16]. In addition to the above-mentioned eligibility criteria
for participants, the selected seeds had to have: (1) a large
social network, (2) diversity in terms of HIV serostatus (i.e.,
there were both HIV+ and HIV— among seeds), (3) diver-
sity in economic status, and (4) from various districts in the
city. Each of six CBO leaders, who have the large network
size and understand the context of the TGW community
the most, were asked to list 10 potential seeds in order of
priority. From these lists, ten seeds were selected based on
the highest vote. A backup list of seeds was also prepared
in case of all recruitment chains had dried up (i.e. stopped
recruiting) before achieving the needed sample size. How-
ever, since this study achieved the needed sample size, the
backup list was not used.
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Recruitment Procedure

The data collection was conducted in five study sites cover-
ing different areas in Ho Chi Minh City. Each location had
one to two CBO stations where participants came to answer
the questionnaire and had an HIV finger-prick test.

Each seed received two recruitment coupons with unique
numbers to invite two other TGW in their network into the
study. Recruited peer participants were also provided two
coupons to recruit their peers. According to the WHO guide-
lines on applying the respondent driven sampling technique
for HIV/AIDS and sexually transmitted infection surveil-
lance, the recruitment chain should reach at least four to six
waves to reach equilibrium [14]. With the estimated sample
size of 454 and ten seeds selected, two coupons for each
recruiter are needed to reach the 6th wave. Each respondent
received a sum of 50,000 VND (US$ 2.16) for their partici-
pation and a further sum of 25,000 VND (US $1.1) for each
successfully recruited referral. The recruitment at each site
occurred independently from the other sites. Therefore, all
coupon recipients were referred to a specific study site. To
make it easier to keep track of the recruitment waves, the
coupon was only valid from 2 days to two weeks after it
was issued.

TGWs who received the invited coupon came to the study
sites to participate in the survey. To determine HIV preva-
lence, participants received a rapid HIV finger-prick testing
conducted by CBO leaders and lay-testers who were trained
to conduct HIV tests as their routine task. Those who have
already known their positive HIV status were not provided
with the HIV test. While waiting for the test result, partici-
pants were asked to answer the self-reported questionnaire
which was designed as a web-based application run on com-
puters. Participants were then informed of the rapid HIV test
result and if the test showed a reactive result, the participants
were referred to a HIV Testing and Counseling Clinic. There
they were provided an confirmative HIV tests and support
with enrollment into antiretroviral therapy (ART). In total,
six waves of recruitment were produced with 456 TGWs
participating and completing the questionnaire.

Measurements
Questionnaire

The questionnaire was designed to measure key variables
related to the objectives of the study. Consultative meetings
to improve the draft questionnaire were held with representa-
tives of TGW from 6 CBOs in Ho Chi Minh City, CBO
leaders, researchers and practitioners who have long-term
experience in working with the LGBT community and HIV/
AIDS patients. The questionnaire was pre-tested with 20
TGW and finalized before being applied to the survey.
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The questionnaire contained information on socioeco-
nomic characteristics, sexual behaviors and condom use with
different types of sexual partners, criminal justice involve-
ment, HIV screening, and substance use.

HIV Rapid Test

Blood was taken for HIV screening using a finger-prick
blood-based rapid diagnostic test (Alere Determine™ HIV
1/2 antibody).

Statistical Analysis

To adjust for potential biases in recruitment, we calculated
the sampling weights and incorporated them into all analysis
steps. The weights were the inverse of the approximate prob-
ability of recruitment based on participants’ network sizes
and differential recruitment patterns. The weight estimates
were conducted using RDS Analyst (RDS-A) version 0.71
with Gile’s Successive Sampling (Gile’s SS) method [17].

The frequencies and weighted percentages were used to
describe categorical variables, weighted means, and 95% CI
to describe quantitative variables. In bivariate analysis, odds
ratio (OR) and 95% CI generated from logistic regression
were used to evaluate the relationship between HIV serosta-
tus and each participants’ characteristic. To identify factors
related to HIV infection, multivariable logistic regression
was carried out using the stepwise backward selection pro-
cedure with the cutoff of p<0.2 [18].

Recruitment diagrams were created using NetDraw
2.136 (Analytic Technologies, Harvard, MA). Stata version
16 (Stata Corporation, College Station, TX) with pack-
age “svy” was used to compute descriptive statistics and
modeling.

Ethics

All procedures performed in this study were in accordance
with the ethical standards of the Biomedical Research Ethics
Committee at the University of Medicine and Pharmacy at
Ho Chi Minh City, Vietnam (approval number: 268/DHYD-
HDDD). Written informed consent was obtained from all
individual participants included in the study.

Results

The recruitment chains and response rates in six waves are
summarized in Fig. 1. The sampling procedure included six
waves with an overall response rate of 58.5%. In the first
three waves (0, 1st, 2nd), the response rate was 100%. These
rates fell in the following waves 3rd, 4th, 5th, and 6th, which
were 97.5%, 83.3%, 41.2%, and 33.2%, respectively.
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Among 456 participants, 58 had been diagnosed with
HIV infection prior to the study and were not tested with the
rapid test. We found 19 participants with reactive HIV test
results with confirmation who were not aware of their HIV
status prior to the study. A total of 77 (16.5%) participants
had positive HIV serostatus (Table 1). Differences in corre-
lates between TGW who aware and unaware of the positive
HIV status are shown in the Supplementary materials.

As shown in Table 1, the current age mean was
26.7 years. The majority of the participants had completed
high school or had some higher education (75.5%) and had
never been married (98.5%). The most common main occu-
pations reported were staff/entertainment (65.3%) and busi-
ness/services (20.2%), 8.9% of them reported their job as
being a sex workers. More than half of participants (51.5%)
reported an average monthly income between US$129-214.
The average age at which participants reported their first
internal identification was 17.6 years with 19.6 the age at
which they came out in public as female.

The results of hormone use and interventions are summa-
rized in Table 2. Forty-seven percent of TGW reported using
of hormones, and 66.5% of those used hormones without
prescriptions. More than one-third of participants (39.3%)
reported that they had undergone gender-affirming surgery.

Sexual behaviors between TGW with HIV+ and
HIV— are shown in Table 3. Most participants (98.2%) had

sexual intercourse with others in the past, 40.8% reported
having regular male partner(s), and 27.0% had non-regular
sex partner(s). The percentage of participants reported hav-
ing both receptive and insertive intercourse with partner(s)
was 47.5%.

As shown in Table 3, more than one-fourth of partici-
pants reported using alcohol two to four times per month
in the past 12 months and 29.7% reported drinking three
to four standard drinks of alcohol per week. Sixty percent
of the participants used alcohol 2 h before having sexual
intercourse in the last 12 months. The percentages of using
amphetamine-type stimulants (Yama, Crystal Ice, Ecstasy),
poppers, and cannabis were 24.7%, 27.3%, and 10.0%,
respectively. The prevalence of TGW using ATS/poppers
2 h before having sexual intercourse in the last 12 months
was 31.8%.

Figure 2 illustrates the factors associated with HIV infec-
tion in multivariable logistic regression analyses. After
adjustment for other covariates, participants using poppers
were more likely to be infected by HIV than those were
non-popper use (aOR2.01, 95% CI 1.02-3.98, p=0.044).
In contrast, participants who had regular male partner(s) had
the lower odds of having HIV infection compared to those
who did not (aOR0.42, 95% CI 0.23-0.78, p=0.006). TGW
who had casual sex partners had a higher likelihood of HIV
infection than those without casual sex partners, however,

[mHVEH ©HVQ |

"‘ : * ')
Wave 0 15t 2nd g gt 5 g Qverall
Coupon giving (n) 10 20 40 80 156 260 214 780
Response (n) 10 20 40 78 130 107 71 456
Response rate (%) 100 100 100 975 833 412 332 585

Fig. 1 Recruitment chains and response rates of six waves
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Table 1 Comparison of socio-demographic characteristics and gender identity between TGW with positive and negative HIV serostatus

Participants’ characteristics All HIV serostatus OR® 95% CI
Positive Negative
n (%) Weighted % n (%) Weighted % n (%) Weighted %
Total 456 77 (16.9) 16.5 379 (83.1) 83.3
Education
<Primary school 33(7.3) 6.0 4(12.1)10.8 29 (87.9) 89.2 Ref
Secondary school 109 (24.0) 18.6 21(19.3) 18.8 88 (80.7) 81.2 1.91 (0.57-6.38)
High school 220 (48.4) 50.5 36 (16.4)17.6 184 (83.6) 82.4 1.76 (0.55-5.62)
College/University 93 (20.4) 250 16 (17.2) 14.0 77 (82.8) 86.0 1.33 (0.39-4.57)
Ethnicity
Kinh 405 (89.8) 87.4 73 (18.0) 18.3 332 (82.0) 81.7 Ref
Others 46 (10.2) 12.6 4(8.7) 63 42 (91.3) 93.7 0.30 (0.09-1.01)
Marital status
Single 451 (99.1) 98.5 76 (16.9) 16.6 375 (83.1) 83.4 - -
Others (married/separated) 4(0.9) 1.5 1(25.0)011.4 3(75.0) 88.6 - -
Children having
No 447 (98.2) 98.1 76 (17.0) 16.8 371 (83.0) 83.2 - -
Yes 8 (1.8) 1.9 1(12.5) 4.2 7 (87.5) 95.8 - -
Main occupation
Staff/entertainment 270 (59.6) 65.3 40 (14.8) 13.9 230 (85.2) 86.1 Ref
Business/services 102 (22.5) 20.2 15 (14.7) 16.5 87 (85.3) 83.5 1.23 (0.58-2.59)
Sex worker 44 (9.7) 8.9 13 (29.5)27.1 31 (70.5) 72.9 2.30 (0.95-5.55)
Others (unemployed, student, 37 (8.2) 5.6 6(16.2)23.8 31 (83.8) 76.2 1.93 (0.70-5.38)
etc.)
Income
<3 million VND (129 USD) 40 (8.8) 6.5 3(7.5 8.1 37 (92.5) 91.9 0.48 (0.13-1.82)
3—< 5 million VND 218 (48.0) 51.5 35(16.1)15.5 183 (83.9) 84.5 Ref
(129-<215 USD)
>5 million VND (>215USD) 196 (43.2) 42.0 38(19.4)18.8 158 (80.6) 81.2 1.26 (0.69-2.31)
Age® 26.3(5.7) 26.7(26.2-27.3) 26.4(5.6) 26.6 (25.5-27.8) 26.3(5.8) 26.8 (26.1-27.4) 1.00 (0.95-1.04)
Age st time recognizing female 16.5 (4.1) 17.6 (17.1-18.0) 17.3 (3.5) 18.1(17.2-19.0) 16.3 (4.2) 17.5(16.9-18.0) 1.04 (0.97-1.11)
identities®
Age st time representing female 18.8 (3.3) 19.6 (19.3-20.0) 19.4(2.8) 19.9 (19.3-20.6) 18.7 (3.4) 19.6 (19.2-20.0) 1.04 (0.96-1.13)

identities?

VND Vietnamese dong, USD United States dollar

#Values are presented as Mean (SD) for unweighted estimates, Mean (95% CI) for weighted estimates

PORs were obtained from weighted estimates

the difference was not statistically significant (aOR 1.70,
95% C10.85-3.37, p=0.130).

Discussion

This study revealed an HIV prevalence of 16.5% among
TGW in Ho Chi Minh City. This prevalence was higher
than the findings from other countries, including Cambodia
(5.9%) [19], China (14.8%) [20] and Malaysia (11.7%) [6].
This observed prevalence highlights the high risk for HIV
infection among transgender women in Vietnam and was
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consistent with global literature regarding the high burden of
HIV infection among the transgender population [5].

The prevalence found in this study was slightly lower than
the prevalence of 18.0% reported in the study on 205 TGW
conducted in Ho Chi Minh City in 2016 [13]. Although
we have no clear explanation for the differences in HIV
prevalence in TGW, we suggest that it might be related to
the sampling variation in the two researches. The previous
study recruited participants using the convenience sam-
pling method [13] that might limit the ability to generalize
the results to the study population [14, 21]. This study was
conducted with a larger sample size with the RDS method.
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Table 2 Comparison of hormone use and interventions between TGW with positive and negative HIV serostatus
All HIV serostatus OR® 95% CI
Positive Negative
n (%) Weighted % n (%) Weighted % n (%) Weighted %
Using hormone?
No 200 (43.9) 53.0 33(159) 165 167 (84.1) 83.5 Ref
Yes 256 (56.1) 47.0 44(172) 172 212(82.8) 82.8 1.10  (0.61-1.98)
How to buy hormone®
Non-prescription 208 (81.9) 66.5 34 (16.1) 16.3 174 (83.9) 83.7 Ref
Prescription 46 (18.1) 335 9(17.6) 19.6 37(82.4) 804 1.11  (0.47-2.66)
Ever have transgender-related surgery
No 259 (56.8) 60.7 44 (16.2) 17.0 215(83.8) 83.0 Ref
Yes 197 (43.2) 393 33(16.9) 16.8 164 (83.1) 83.2 1.05 (0.58-1.89)
Kind of intervention
Breast implant
No 339(743) 779 58 (16.7) 17.1 281(83.3) 829 Ref
Yes 117 (25.7) 22.1 19 (15.8) 16.2 98 (84.2) 83.8 094 (0.48-1.84)
Vaginoplasty
No 420 (92.1) 94.8 72 (16.8) 17.1 348 (83.2) 829 Ref
Yes 36 (7.9) 52 5(11.6) 139 31(88.4) 86.1 0.65 (0.22-1.88)
Gluteoplasty
No 374 (82.0) 84.3 61(15.8) 163 313(84.2) 83.7 Ref
Yes 82(18.0) 15.7 16 (20.5) 19.5 66 (79.5) 80.5 1.38  (0.68-2.83)
Reduction thyrochondroplasty
No 425 (93.2) 947 71(16.2) 16.7 354 (83.8) 83.3 Ref
Yes 31(6.8) 53 6(22.0) 194 25(78.0) 80.6 1.46  (0.52-4.07)
Facial feminization surgery
No 294 (64.5) 67.7 46 (15.2) 15.6 248 (84.8) 84.4 Ref
Yes 162 (35.5) 323 31(19.3) 19.1 131 (80.7) 80.9 1.33  (0.74-2.42)

*Hormone includes both oral and injected hormones
® Among participants who used hormones

“ORs were obtained from weighted estimates

This sampling method was demonstrated to be successful
in recruiting hard-to-reach populations [14, 15]. Moreover,
the analysis took into account the potential biases in recruit-
ment by applying RDS weights and made the results more
generalizable [14, 22].

Over the last three years, there have been increasingly
interventions that supported TGW in terms of raising their
awareness of gender equality, gender identity rights, and
health care rights including HIV prevention and treatment.
Various organizations led by TGW and other sexual minori-
ties have been reaching TGW with HIV and STI prevention
information and referral to diagnosis and treatment services
[23]. Thanks to recent progress in HIV/AIDS prevention and
control in Vietnam, there was a two-thirds reduction in HIV
prevalence in the population over the 10-year period from
2007 to 2017 [24, 25], which might be linked to the lower
prevalence in TGW.

Nearly one-fourth (19/77, 24.7%) of those who had HIV
reactive tests reported that they were not aware of their
HIV-positive status before they participated in the study.
These tests were provided at the CBO which was most
convenient for participants. The importance of CBO in
screening, detecting new cases of HIV infection in the
community as well as in referring TWG to the health care
and prevention services has been promotedby the Centers
for Disease Control and Prevention (CDC) [5]. Since 2016,
PEPFAR through USAID has piloted community-based
HIV testing (lay-test) in Vietnam [23]. Under the program,
CBOs in HCMC have been trained and started conducting
lay-test at their offices. The introduction of community-
based HIV testing has increased the number of vulner-
able and high risk-taking groups such as TGW to know
their HIV status [23], which is the first of the three major
HIV-controls 90% tested, —-90% on ARV and -90% having
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Table 3 Comparisons of sexual behaviors and substance use between TGW with positive and negative HIV serostatus

All HIV serostatus OR* 95% CI
Positive Negative
n (%) Weighted % n (%) Weighted % n (%) Weighted %
Sexual behaviors

Ever have sexual intercourse

No 8(1.8) 1.8 0(0.0) 0.0 8 (100.0) 100.0 - -

Yes 448 (98.2) 98.2 77 (17.2) 16.8 371(82.8) 83.2 - -
Regular male partner

No 235 (51.5) 59.2 49 (20.9) 20.1 186 (79.1) 79.9 Ref

Yes 221 (48.5) 40.8 28 (12.7) 114 193 (87.3) 88.6 0.51 (0.28-0.92)
Regular female partner

No 434 (99.1) 98.9 75 (17.3) 16.9 359 (82.7) 83.1 - -

Yes 409 1.1 0(0.0) 00 4 (100.0) 100.0 - -
Non-regular sex partner

No 304 (66.7) 73.0 43 (14.1) 142 261(859) 858 Ref

Yes 152 (33.3) 27.0 34 (22.4) 227 118 (77.6) 177.3 1.76 (0.97-3.20)
Role in sex with partner

Receptive 254 (56.7) 459 46 (18.1) 18.5 208 (81.9) 81.5 Ref

Insertive 33(74) 6.6 4(12.1) 153 29(87.9) 847 0.79 (0.23-2.75)

Both 161 (35.9) 47.5 27 (16.8) 15.4 134 (83.2) 84.6 0.80 (0.43-1.48)

Substance use

Alcohol consumption frequency in the last

12 months

Never 134 (29.4) 27.5 25(18.7) 19.0 109 (81.3) 81.0 Ref

<Once per month 114 (25.0) 26.1 11(9.6) 113 103 (90.4) 88.7 0.54 (0.21-1.40)

24 times per month 126 (27.6) 28.8 27 (21.4) 17.1 99 (78.6) 829 0.88 (0.43-1.83)

>2-3 times per week 82 (18.0) 17.6 14 (17.1) 194 68 (82.9) 80.6 1.03 (0.45-2.35)
Standard drinks of alcohol per week

0 times 134 (29.6) 27.8 25 (18.7) 20.0 109 (81.3) 81.0 Ref

12 60 (13.3) 13.7 3(5.00 28 57 (95.0) 97.2 0.13 (0.03-0.47)

34 117 (25.9) 29.7 24 (20.5) 20.4 93(79.5) 79.6 1.09 (0.51-2.33)

5-6 95(21.0) 19.5 20 (21.1) 19.6 75(78.9) 80.4 1.04 (0.48-2.26)

>7 46 (10.2) 93 5(10.9) 11.9 41(89.1) 88.1 0.58 (0.18-1.82)
Ever drinking alcohol 2 h before having

sexual intercourse in the last 12 months

No 202 (44.4) 39.8 34 (16.8) 174 168 (83.2) 82.6 Ref

Yes 253 (55.6) 60.2 43 (17.0) 159 210(83.0) 84.1 0.90 (0.50-1.62)
Using heroin

No 451 (98.9) 98.6 75 (16.6) 16.4 376 (83.4) 83.6 - -

Yes 5(.1) 14 2 (40.0) 24.1 3(60.0) 759 - -
Using amphetamine-type stimulant

No 318 (69.7) 75.3 50 (15.7) 15.6 268 (84.3) 84.4 Ref

Yes 138 (30.3) 24.7 27(19.6) 19.1 111 (80.4) 80.1 1.28 (0.70-2.34)
Using Popper

No 305 (66.9) 72.7 43 (14.1) 14.2 262 (85.9) 85.8 Ref

Yes 151 (33.1) 27.3 34 (22.5) 22.7 117 (77.5) 713 1.78 (0.98-3.24)
Using cannabis

No 388 (85.1) 90.0 61 (15.7) 16.1 327 (84.3) 839 Ref

Yes 68 (14.9) 10.0 16 (23.5) 20.0 52 (76.5) 80.0 1.30 (0.66-2.56)

Using ATS/popper 2 h before having sexual
intercourse in the last 12 months
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Table 3 (continued)
All HIV serostatus OR* 95% CI
Positive Negative
n (%) Weighted % n (%) Weighted % n (%) Weighted %
No 291 (63.8) 68.2 40 (13.7) 14.0 251 (86.3) 86.0 Ref
Yes 165 (36.2) 31.8 37(22.4) 21.8 128 (77.6) 78.2 1.71 (0.95-3.09)
20Rs were obtained from weighted estimates
Factors OR (95%Cl)
I
Age of 1t time recognizing e 1.06 (0.97-1.15); p = 0.203
female identities ' )
r Never

< Once per month

0.51 (0.20-1.32); p = 0.166

Used alcohol in _|

last 12 months
2 - 4 times per month

I
I
I
f Reference
|
|
|
1
|
|
|

L 22 - 3times per week

° 0.80 (0.37-1.73); p = 0.596

Used Popper
(Yes vs. No)

Regular male partner

0.71 (0.28-1.83); p = 0.482

g 2.01 (1.02-3.98); p = 0.044

(Yes vs. No)

Casual sex partner
(Yes vs. No)

Receptive

Role of sex Insertive

0.42 (0.23-0.78); p = 0.006

1.70 (0.85-3.37); p = 0.130

Reference

* 1.06 (0.32-3.51); p = 0.922

Both

0.61 (0.31-1.21); p=0.157

r T T

0.2 0.25 0.5

T T 1

1 2 4 5

Fig.2 Multivariable logistic model of factors related to HIV infection among TGW in Vietnam

viral load suppression. The Government of Vietnam has
committed to these targets [26]. Furthermore, prevention
methods, such as condom use and Pre-Exposure Prophy-
laxis (PrEP) medication are also potential to reduce the
high HIV prevalence among TGW. In literature, there are
many studies have indicated the crucial role of condom
use and PrEP in protecting against HIV infection in TGW
population [27-29]. Therefore, CBOs should be provided
with resources to expand their reach and services to TGW
population, not only in HIV screening but also in com-
munity mobilization, coordinated referral networks, and
prevention services, such as condom or PrEP medication
distribution.

This study also reported essential findings related to
factors associated with HIV infection among transgender
women in Vietnam. The HIV rate among transgender women
using poppers was twice as high compared with those who
did not use poppers. Popper use has been well documented
in previous studies as a predictor of HIV infection [30, 31].
There might be two explanationsfor this result. Firstly, TGW
who engage in receptive anal intercourse might use poppers
to increase dilation of the anal sphincter, reducing possi-
ble discomfort during anal intercourse. Furthermore, some
previous studies showed that the receptive role in the anal
intercourse was associated with decreased condom use, since
those who took the insertive position had more autonomy
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of determining condom use [32]. Secondly, like other club
drugs, poppers also had the pharmacological and neurologi-
cal effects on sexual behaviors, such as promoting sexual
desire, reducing sexual inhibition, modifying mental states,
and decreasing physical experiences of pain [33, 34]. This
might further increase risks of HIV transmission during
sexual intercourse since these effects of poppers can prevent
users from using condoms and lead to group sex behaviors
[34, 35].

This study revealed that HIV prevalence among transgen-
der women with a regular male partner was significantly
lower compared with those who did not have a regular male
partner. This finding is understandable as having a regular
partner was equivalent to intercourse with fewer partners,
thus, decreased the risk of exposure to HIV than others.

In Vietnam, with socio-cultural integration, there has
been an increase in the number of TGW. However, TGW are
still stigmatized and exposed to various forms of discrimina-
tion. Accessing health care services by TGW is still limited,
especially for HIV prevention and care interventions. There-
fore, reaching out to such a hard-to-reach population plays
a key role in the success of an intervention program. In this
study, the RDS approach was shown to be effective in reach-
ing the TGW community and in detecting new HIV cases,
with 19 new cases out of 456 participants. The RDS is also
considered as a relatively simple and low-cost way. There-
fore, HIV intervention programs can be tailored based on
such peer network approach to expand their reach to TGW
as well as other members of the LGBT community.

Limitations

The findings of this study should be interpreted in the con-
text of potential limitations. First, all the participants in our
study were from Ho Chi Minh City which is the very large
city in Vietnam and might not be generalizable to all TGW
in other areas. Second, since this study was a cross-sectional
study, the association between HIV infection and related fac-
tors may not demonstrate causal relationships.

Conclusions

This study found that HIV prevalence among transgender
women in Vietnam was higher than other populations and
countries in the region. Using poppers increased the likeli-
hood of HIV infection among transgender women, whereas,
transgender women who had regular male partner(s) had
lower odds of HIV infection. More efforts are needed to
reduce this high prevalence, such as expanding the reach of
HIV screening and prevention programs implemented by

@ Springer

CBOs to the TGW population, particularly for those who
use substances.
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