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Abstract

Purpose: In Malaysia, an estimated 9.7%–12.4% of transgender women (TW) are HIV positive, with higher es-
timates among those engaged in sex work. According to the 90–90–90 Joint United Nations Programme on
HIV/AIDS strategy, HIV testing is the first crucial step in curbing the HIV epidemic. This study examines cor-
relates of recent HIV testing among TW in Greater Kuala Lumpur, Malaysia.
Methods: TW (N = 199) in Greater Kuala Lumpur completed a survey on healthcare access and utilization, in-
cluding HIV testing history. Bivariate logistic regression and penalized multivariate logistic regression were used
to explore correlates of HIV testing in the last 12 months.
Results: Overall, 41.7% of TW reported having ever been tested for HIV. Among participants who were HIV
negative or not sure of their HIV status (n = 187), only 18.7% (n = 35) had been tested for HIV in the last 12
months. The multivariate analysis indicated that having a primary care provider (PCP), being 26–40 years of
age, and having higher mental health functioning were positively associated with recent HIV testing. Active am-
phetamine use and previous depression diagnosis were also associated with recent HIV testing.
Conclusion: HIV testing is the first step in linking individuals to prevention and treatment interventions. Our
findings suggest that having a PCP can improve engagement in HIV testing. Moreover, PCPs can serve as a valu-
able link to HIV treatment and prevention services. Current interventions that target social and behavioral risk
factors for HIV, on their own, may be insufficient at engaging all HIV-vulnerable TW.

Keywords: HIV, HIV testing, Malaysia, transgender women, trans woman

Introduction

The Joint United Nations Programme on HIV/AIDS

(UNAIDS) has set ambitious 90–90–90 targets to end
the AIDS epidemic by 2030.1 Central to this strategy is the
importance of identifying 90% of all people living with
HIV, for whom HIV testing is the first and most crucial
step to either initiate HIV treatment if positive, or if negative,
to consider for preexposure prophylaxis (PrEP).2 Among the
priorities of this strategy is a focus on key populations.1 Glob-
ally, transgender women (TW) have a disproportionate burden
of HIV (19.1%; 95% confidence interval [CI] = 17.4–20.7)3

and relative to their cisgender counterparts, they have higher
levels of sex work and social stigma, but lower rates of HIV
testing and access to gender-affirmative, trans-competent
healthcare.4 Barriers to HIV testing among TW include

fear of discrimination and legal retribution, limited access
to quality HIV care, and mistrust of medical institutions.5,6

In Malaysia, civil and religious law have contributed to the
hostile healthcare environment through which transgender
individuals must navigate. Religious police conduct raids
and arrest TW for so-called ‘‘cross-dressing’’ and same-sex
sexual behavior.7 Faced with high levels of stigma, many
TW experience significant health disparities compared to
their cisgender counterparts, including on HIV-related out-
comes. For example, in one study, TW were less likely to re-
ceive antiretroviral therapy (ART), had poorer adherence to
ART, and were less likely to achieve viral suppression com-
pared to cisgender persons.8 Malaysia has one of the largest
HIV epidemics in Southeast Asia.9 Although Malaysia’s
HIV epidemic has historically been driven by people who in-
ject drugs, the majority of new infections are attributed to
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sexual transmission.10 Government statistics estimate that
HIV prevalence among TW and transgender men collec-
tively is 5.6%, *14 times higher compared with the general
adult population.10 Unfortunately, the Malaysian govern-
ment does not provide separate HIV prevalence estimates
for TW and transgender men. More recent data, however,
from a respondent-driven sampling study of TW sex workers
in Greater Kuala Lumpur found an HIV prevalence of 12.4%
(95% CI = 7.8–17.1).11

Few studies have looked specifically at correlates of HIV
testing among TW. One study in Jamaica demonstrated that
variables such as perceived HIV risk, history of sexual as-
sault, and history of a sexually transmitted infection (STI)
were correlated with HIV testing.12 Similarly, a study of
TW in Vietnam found that STI testing, high level of educa-
tion, and a history of police harassment were positively asso-
ciated with HIV testing in the last year.13 In Peru, a study of
men who have sex with men and TW identified that previous
STI diagnosis, history of transactional sex, and age were pos-
itively correlated with recent HIV testing.14 Correlates vary
across cultures, suggesting that HIV prevention practices
must be created based on data specific to the cultural context
within which a transgender woman exists.

Consistent with the UNAIDS focus on the 90–90–90 strat-
egy,1 we sought to examine the correlates of recent HIV test-
ing among TW in Malaysia, a country where HIV incidence
and mortality continue to increase.2 Examining the correlates
of HIV testing, the first step in the HIV treatment and preven-
tion cascade, will provide important insights necessary to re-
verse the trend in increasing HIV incidence and mortality in
TW, especially in locations where stigma and discrimination
remain high.

Methods

Participants and recruitment

In 2014, we recruited 199 TW in Malaysia to complete an
in-depth cross-sectional survey on healthcare access and uti-
lization, including HIV testing history. Participants were
recruited from the Greater Kuala Lumpur region and sur-
rounding locales by convenience sampling. Inclusion criteria
were as follows: (1) identify as a transgender woman, (2) 18
years of age or older, (3) a citizen or resident of Malaysia,
and (4) able to read or speak Bahasa Malaysia or English.
Participants were recruited using a combination of active
and passive recruitment strategies. Specifically, trained out-
reach workers conducted community-based recruitment at
a number of venues used by TW, including community-
based organizations, brothels, and outdoor restaurants. The
outreach workers and research assistants in this study were
all TW. Recruited participants were also able to refer
peers. After information sessions were provided, interested
participants were referred to a research assistant for further
eligibility screening and informed consent procedures.

Procedures

Participants were briefed regarding the purpose of the
study, topics covered, and potential risks in participating.
Written informed consent was obtained before enrollment
and participants were compensated with 20 MYR ($5.70
USD) for their time. After informed consent was obtained,

participants completed a computer-based web survey with
on-site support from research staff. Due to the sensitive na-
ture of the questions, surveys were conducted in several lo-
cations based on participant comfort and safety. Surveys
were administered using Qualtrics survey software.15

This study was reviewed and approved by the Yale Uni-
versity Human Investigation Committee and the University
of Malaya Medical Ethics Committee. All procedures per-
formed in this study were in accordance with the ethical stan-
dards of the institutional research committee and with the
1964 Helsinki Declaration and its later amendments or com-
parable ethical standards.

Measures

Dependent variable. The dependent variable, recent HIV
testing, was defined as having received an HIV test in the last
12 months. Although Malaysia does not publish a specific
recommended frequency for HIV testing among TW, it
does recommend that individuals at risk for HIV are tested
annually.

Independent variables. Time since last HIV test was cal-
culated as the number of months since last reported HIV test.
Knowledge of HIV was measured using a 9-item question-
naire adapted from the AIDS Indicator Survey.16 A sample
question is, ‘‘Can using condoms reduce the risk of HIV
transmission/infection?’’ Participants responded using a bi-
nary option of ‘‘agree’’ (1) or ‘‘disagree’’ (2) and a mean
split procedure was used to stratify HIV knowledge scores
as ‘‘high’’ if the score was at or above the mean and
‘‘low’’ if the score was below the mean. Use and knowledge
of HIV resources were measured using three binary response
(‘‘yes’’ or ‘‘no’’) questions, which were ‘‘Do you know
where you can go to receive an HIV test?,’’ ‘‘In the past
12 months, have you been given sterile needles and syringes
by an outreach worker, peer educator, or needle-syringe ex-
change program?,’’ and ‘‘In the past 12 months, have you
been given condoms by an outreach worker, drop-in center,
or sexual health clinic?’’

Previous diagnosis of HIV was defined as ever having
been diagnosed with HIV by a medical professional. Simi-
larly, previous STI diagnosis was defined as ever having
been diagnosed with chlamydia, gonorrhea, or syphilis. Par-
ticipants who reported a previous HIV diagnosis were asked
additional questions to measure ART use, including ‘‘Are
you currently taking antiretroviral therapy to treat your
HIV?’’ with a binary response option of ‘‘yes’’ or ‘‘no’’. Par-
ticipants who responded that they were not currently taking
ART were then asked, ‘‘Have you ever been told by a doctor
to start taking ART to treat your HIV?’’ with a binary re-
sponse option of ‘‘yes’’ or ‘‘no’’.

Trust in physician was measured using the 11-item Trust
in Physician Scale.17 A sample item is, ‘‘I trust my doctor’s
judgment about my medical care.’’ Participants responded
using a Likert-type scale ranging from ‘‘totally disagree’’
(1) to ‘‘totally agree’’ (5). A mean split procedure was
used to classify individuals as having ‘‘high trust’’ in their
physician if they scored at or above the mean and ‘‘low
trust’’ if they scored below the mean. Three questions mea-
sured engagement with healthcare providers, including: ‘‘Do
you have a primary care provider (PCP)?’’ and ‘‘Have you
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disclosed your transgender identity to your healthcare provid-
er(s)?’’ A third question asked ‘‘How comfortable are you dis-
cussing transgender healthcare with your PCP?,’’ to which
participants responded using a 4-point scale ranging from
‘‘not at all comfortable’’ (1) to ‘‘very comfortable’’ (4),
which were later collapsed into a binary measure of ‘‘not com-
fortable’’ (1) or ‘‘comfortable’’ (2).

Health-related quality of life (HRQoL) was measured
using the SF-12, using the physical health composite scores
(PCS) and mental health composite scores (MCS), which
were stratified as ‘‘high’’ if they were at or above the median
score and ‘‘low’’ if they were below the median.18 Utiliza-
tion of gender-affirming surgery was measured as a binary
question (‘‘yes’’ or ‘‘no’’), calculated by a ‘‘yes’’ response
to having undergone any one of the following procedures
as part of gender-affirming care: breast augmentation sur-
gery, facial reconstruction, or the creation of a neovagina.
Hormone use was also measured using two questions,
‘‘Have you ever taken oral hormones, even just once?’’
and ‘‘Have you ever injected hormones, even just once in
your life?’’

Experience of childhood physical and sexual violence and
adulthood physical violence was measured using the 19-item
scale from the U.S. Centers for Disease Control and Preven-
tion’s Behavioral Risk Factor Surveillance System (BRFSS)
questionnaire for violence and victimization.19 All BRFSS
questions were single-item measures with response options
of ‘‘yes’’ or ‘‘no.’’ A sample item for experience of childhood
physical violence is, ‘‘Before the age of 18, were you ever hit,
slapped, kicked, or physically hurt by an adult?’’ An addi-
tional binary (‘‘yes’’ or ‘‘no’’) question was added to measure
lifetime experience of gender-based sexual violence, ‘‘Have
you ever been forced to engage in unwanted sexual activity
because you are transgender?’’ Previous depression diagnosis
was measured as a single-item self-report question, ‘‘Have
you ever been diagnosed with depression by a medical profes-
sional?’’ with response options of ‘‘yes’’ or ‘‘no’’.

Transgender-related stigma was measured using an adapted
24-item version of the Berger HIV Stigma Scale.20 An exam-
ple of an adapted item is, ‘‘Being transgender makes me feel
like I’m a bad person.’’ Participants responded using a Likert-
type scale ranging from ‘‘strongly disagree’’ (1) to ‘‘strongly
agree’’ (4). A mean split procedure was used to stratify each
participant as either ‘‘high stigma’’ if they scored at or
above the mean and ‘‘low stigma’’ if they scored below the
mean. Family support for being transgender was measured
by a single-item question, ‘‘How supported do you feel your
birth family is regarding your transgender identity.’’ Partici-
pants responded using a 4-point scale ranging from ‘‘not at
all supported’’ (1) to ‘‘very supported’’ (4), which was later di-
chotomized as ‘‘not supported’’ (1) or ‘‘supported’’ (2).

Sociobehavioral and demographic measures included age,
stratified by three groupings, 18–25, 26–40, and >40 years;
education, measured by self-report; ethnicity, measured by
self-report as Malay, Indian, or other, which was dichoto-
mized as Malay or non-Malay; and employment status, mea-
sured by self-report as full-time employed, part-time
employed, or unemployed. Participants were defined as ‘‘sin-
gle’’ if they reported being widowed or not having a partner.
‘‘In a relationship’’ was defined as being married or having a
partner. Housing status was measured as ‘‘unstable’’ if the
participant indicated being homeless or currently living in

a brothel, shelter, hotel, or motel. Income was stratified as
‘‘high’’ and ‘‘low’’ based on 200% of the Malaysia poverty
line (2000 MYR).21

Sex work in the last 12 months was defined as having re-
ceived money, food, housing, or goods in exchange for sex-
ual activity at least once in the past year. Criminal justice
history was measured with two single-item questions: Have
you ever been placed in jail by the police and have you
ever been sentenced and incarcerated in prison. Drug and al-
cohol use across the lifetime and last 30 days, defined as ac-
tive drug use, were also measured. Drugs measured were
alcohol, heroin, buprenorphine, morphine, benzodiazepines,
cannabis, amphetamines, and lysergic acid diethylamide/3,4-
methylenedioxymethamphetamine. Injection drug use, de-
fined as any previous injection of illicit drugs, was measured
for both lifetime and last 30 days.

Data analysis

Logistic regression was used to examine bivariate associa-
tions between the covariates and the dependent variable (recent
HIV testing) using IBM SPSS Statistics version 23 (IBM Cor-
poration, Armonk, NY). We used the Bayesian lasso method
to perform variable selection and identify correlates of recent
HIV testing in the multivariate analysis.22 This method imple-
ments the Bayesian analogue of the penalized regression, of-
fering several advantages, including direct estimation of
standard errors.23,24 Penalized regression methods provide a
conservative approach to variable selection and estimation of re-
gression coefficients.25 The analysis was implemented using the
package ‘‘EBglmnet’’ in R (Foundation for Statistical Comput-
ing, Vienna, Austria) with normal—exponential—gamma hier-
archical priors.26 The 12 participants who reported being HIV
positive were excluded from both the bivariate and multivariate
analysis (n = 187). Before the multivariate analysis, collinearity
diagnostics were performed between the covariates and the de-
pendent variable using a tolerance threshold of 7. Tolerance
was £3 for all covariates, except ‘‘Comfortable discussing
transgender healthcare with your PCP?’’ and ‘‘Disclosed trans-
gender identity to doctor?,’’ indicating collinearity. As such, the
variable ‘‘Disclosed transgender identity to doctor?’’ was re-
moved from the multivariate analysis. All other covariates in
Table 3 were included in the multivariate analysis.

Results

Sample characteristics are summarized in Table 1. Par-
ticipants’ mean age was 34.4 years (standard deviation
[SD] = 10.7) and most identified as either ethnic Malay
(61.3%) or Indian (34.7%). Participants were mostly single
(75.4%) and living in stable housing (89.4%). More than
half had completed post-secondary education (53.3%).
Just over 1 in 4 TW reported having gender-affirming sur-
gery (28.1%). The majority of participants were employed
full time (80.9%), with 61.3% citing sex work as their pri-
mary form of employment. Among sex work-involved par-
ticipants, 83.5% of all income received during the last 6
months was derived from sex work. Overall, transgender-
related stigma was low (mean [M] = 1.14, SD = 0.52, range:
1–4), as were both scores for HRQoL on the SF-12, including
MCS (M = 25.93, SD = 5.04) and PCS (M = 24.83, SD = 5.42).
Trust in Physician scores, however, were moderately high
(M = 3.09, SD = 0.28, range: 1–5).
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Table 2 shows participants’ HIV testing behaviors, as well
as use and knowledge of HIV resources. Less than half of
participants had ever been tested for HIV (41.7%). More-
over, among participants who reported being HIV negative
or not sure of their HIV status, only 18.7% had been tested
in the last 12 months, with the mean time since last HIV
test being 25.2 months (SD = 39.6). Nearly all (99%) partic-
ipants reported knowing where they could receive an HIV
test and approximately three-quarters (77.4%) had received
condoms from an outreach worker in the past 12 months.
Twelve (6.0%) participants reported having been previously
diagnosed with HIV, of whom, eight were currently on ART.
Furthermore, three of those participants not on ART had
been told previously by a doctor to begin ART.

Figure 1 illustrates the percentage of participants who
responded correctly to items on the HIV knowledge scale.
Overall, participants demonstrated moderate knowledge of
HIV, with a mean correct score of 6.9 (SD = 1.4) out of 9.
Although most participants correctly identified condom use
(99.5%) and use of clean needles and syringes (87.4%) as pro-
tective against HIV, many incorrectly identified mosquito bites
(46.0%) and sharing a meal with a person living with HIV
(58.8%) as a mode of HIV transmission. Figure 2 shows partic-
ipants’ lifetime and active drug use patterns. Alcohol (49.7%),
amphetamines (29.1%), and cannabis (6.1%) were the sub-
stances most used across the lifetime. The three substances
were also the most commonly used in the last 30 days. Only
two participants reported ever injecting drugs, one of whom
had injected in the last 30 days. Although 71.9% of participants
reported having received hormone injections in their lifetime,
none reported sharing of hormone injection equipment.

Bivariate associations between covariates and recent HIV
testing are presented in Table 3. Covariates were selected
based on a review of relevant literature and knowledge of
the local Malaysian context. Income over 2000 MYR per
month and being stably housed were negatively associated
with recent HIV testing. Conversely, older age, active am-
phetamine use, having a PCP, having disclosed your trans-
gender identity to your PCP, being comfortable discussing
transgender healthcare needs with your PCP, previous STI
diagnosis, previous depression diagnosis, having been in
jail, having been in prison, history of childhood sexual as-
sault, history of physical assault in adulthood, history of
gender-based sexual violence, and having a high mental
health score on the SF-12 were each positively associated
with recent HIV testing.

Results of the multivariate analysis are also presented in
Table 3. The multivariate analysis shows a subset of covariates
selected by the Bayesian lasso algorithm with normal—
exponential—gamma hierarchical priors.26 When adjusted for
other covariates in the model, recent HIV testing was associ-
ated with being 26–40 years of age (adjusted odds ratio
[AOR] = 2.77, 95% CI = 1.12–6.87), active amphetamine use
(AOR = 2.69, 95% CI = 1.20–6.04), having a PCP (AOR =
4.86, 95% CI = 1.25–18.81), previous depression diagnosis
(AOR = 6.16, 95% CI = 1.56–24.24), and high mental health
functioning (AOR = 2.27, 95% CI = 1.04–4.96).

Table 1. Sample Characteristics (n = 199)

Variable n (%)

Age (mean, SD) (34.4, 10.7)
Gender-affirming surgery 56 (28.1)

Ethnicity
Malay 122 (61.3)
Indian 69 (34.7)
Other 8 (4.0)

Relationship status
Single 150 (75.4)
In a relationship 49 (24.6)

Education
Secondary level or below 93 (46.7)
Post-secondary or higher 106 (53.3)

Housing
Stable 178 (89.4)
Unstable 21 (10.6)

Employment
Full-time employed 161 (80.9)
Part-time employed 14 (7.0)
Currently unemployed 24 (12.1)

Sex work as primary form of employment 122 (61.3)
Percentage of income from sex work

(mean, SD)
(83.5, 30.9)

SD, standard deviation.

Table 2. HIV Testing Behaviors and Use and Knowledge of HIV Resources (n = 199)

Variable n (%)

Lifetime HIV testing history 83 (41.7)
Recent HIV testing historya 35 (18.7)
Time since last test in monthsa (mean, SD) (25.2, 39.6)
Ever diagnosed with HIV 12 (6.0)
If HIV+, on ART?b 8 (66.7)
If not on ART, ever been told to start ART?c 3 (75.0)

Use and knowledge of HIV resources
Do you know where you can go to receive an HIV test? 197 (99.0)
In the past 12 months, have you been given sterile needles and syringes by an outreach worker,

peer educator, or needle-syringe exchange program?
3 (1.5)

In the past 12 months, have you been given condoms by an outreach worker, drop-in center,
or sexual health clinic?

154 (77.4)

an = 187; bn = 12; cn = 4.
ART, antiretroviral therapy.
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Discussion

The first step of the UNAIDS 90–90–90 HIV control strat-
egy is HIV testing, with attention to key populations.1 To our
knowledge, this is the first study to examine correlates of re-
cent HIV testing among TW, an especially high-risk popula-
tion, in Malaysia. Overall, we found that TW had suboptimal
rates of both lifetime (41.7%) and recent HIV testing
(18.7%). This is particularly concerning given the high rates

of sex work involvement, polysubstance use, and other HIV
vulnerabilities, including gender-based sexual violence and
poor linkage to healthcare, observed in this study. Results of
the multivariate analysis revealed that high mental health func-
tioning was associated with greater likelihood of HIV testing in
the last 12 months. One would expect that individuals with a
greater capacity to prioritize health testing would be more likely
to pursue an HIV test. The association between age and HIV
testing has been documented previously14,27,28 and could be

FIG. 1. Percentage of participants with correct responses to questions on HIV-related knowledge (N = 199). PLWH, person
living with HIV.

FIG. 2. Lifetime and active
(last 30 days) drug use
(N = 199). MDMA, 3,4-
methylenedioxymethamphetamine.
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Table 3. Bivariate and Multivariate Penalized Regression for Correlates

of Recent HIV Testing (n = 187)

n (%) OR 95% CI p AOR 95% CI p

Sociodemographic characteristics
Ethnicity

Malay 112 (59.9) 1.87 0.84–4.16 0.126
Non-Malay 75 (40.1) Ref — —

Employment status
Full time 153 (81.8) 0.48 0.17–1.36 0.166
Part time 14 (7.5) 0.64 0.13–3.14 0.579
Unemployed 20 (10.7) Ref — —

Education
Secondary level or below 88 (47.1) Ref — —
Post-secondary or higher 99 (52.9) 1.92 0.89–4.13 0.096

Income
MYRa 0–2000 per month 81 (43.3) Ref — —
MYR >2000 per month 106 (56.7) 0.44 0.21–0.92 0.030

Age, years
18–25 40 (21.4) Ref — — Ref — —
26–40 107 (57.2) 12.52 1.64–95.65 0.015 2.77 1.12–6.87 0.029
>40 40 (21.4) 9.75 1.16–82.11 0.036 — — —

Relationship status
Single 138 (73.8) Ref — —
In relationship 49 (26.2) 1.38 0.62–3.07 0.437

Housing status
Unstable 17 (9.1) Ref — — Ref — —
Stable 170 (90.9) 0.21 0.08–0.60 0.003 0.41 0.15–1.14 0.089

Sex work in the last 12 months
No 35 (18.7) Ref — —
Yes 152 (81.3) 0.73 0.30–1.78 0.487

Drug and alcohol use
Active amphetamine use

No 141 (75.4) Ref — — Ref — —
Yes 46 (24.6) 3.43 1.58–7.44 0.002 2.69 1.20–6.04 0.017

Active alcohol use
No 113 (60.4) Ref — —
Yes 74 (39.6) 1.02 0.48–2.17 0.954

Active cannabis use
No 181 (96.8) Ref — —
Yes 6 (3.2) 0.87 0.10–7.64 0.896

Healthcare involvement
Has a primary care provider

No 176 (94.1) Ref — — Ref — —
Yes 11 (5.9) 6.08 1.74–21.27 0.005 4.86 1.25–18.81 0.023

Disclosed transgender identity to doctor?
No 153 (81.8) Ref — —
Yes 34 (18.2) 2.57 1.11–5.96 0.028

Comfortable discussing transgender healthcare with your PCP?
Not comfortable 124 (66.3) Ref — —
Comfortable 63 (33.7) 2.18 1.03–4.60 0.042

Trust in physician
Low 143 (76.5) Ref — —
High 44 (23.5) 1.39 0.61–3.17 0.437

Previous STI diagnosis
No 175 (93.6) Ref — —
Yes 12 (6.4) 3.45 1.03–11.61 0.045

Previous depression diagnosis
No 174 (93.0) Ref — — Ref — —
Yes 13 (7.0) 8.71 2.65–28.64 <0.001 6.16 1.56–24.24 0.010

Any previous gender-affirming surgery
No 136 (72.7) Ref — —
Yes 51 (27.3) 1.51 0.69–3.32 0.304

(continued)
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explained by young TW perceiving their personal HIV risk
incorrectly or feeling uncomfortable about accessing HIV
healthcare. Importantly, future research is needed to determine
the unique barriers to HIV care engagement among young TW.

Interestingly, previous diagnosis of depression and active
amphetamine use were also positively associated with recent
HIV testing. Contrary to expectations, these destabilizing
factors were associated with an increased likelihood of
being tested recently for HIV. History of depression and am-
phetamine use are both indicators of HIV vulnerability.27–31

Both depressive symptoms and amphetamine use can increase
risky health behaviors and inhibit an individual’s ability to en-
gage with both preventive HIV care and treatment.32–35 The
positive association between these variables and recent HIV
testing could be explained by current outreach efforts in
Malaysia intended to engage TW in peer counseling and sub-

stance use support. It is thus reasonable to posit that TW who
experience depression and/or substance use are more likely to
access HIV testing because efforts are made to target their
coexisting healthcare needs. These instabilities could also
lead TW to interface with social services, which in turn
may link them into HIV testing. Alternatively, it may be
awareness of one’s own instability—and in turn, one’s HIV
vulnerability—that motivates TW to seek HIV testing. As
such, interventions to engage TW in HIV testing should en-
sure they reach those individuals who do not interface with
social services and outreach workers, but are still at high
risk for HIV.

The data also emphasize the importance of the PCP in
linking TW into regular HIV testing. TW who reported hav-
ing a PCP were six times more likely to have had a recent
HIV test, underscoring the impact of having TW engaged

Table 3. (Continued)

n (%) OR 95% CI p AOR 95% CI p

HIV knowledge
Low 60 (32.1) Ref — —
High 127 (67.9) 1.76 0.75–4.14 0.198

Received condoms from outreach worker
No 41 (21.9) Ref — —
Yes 146 (78.1) 1.15 0.46–2.87 0.76

Criminal justice involvement
Previously in jail

No 125 (66.8) Ref — —
Yes 62 (33.2) 2.60 1.23–5.50 0.013

Previously in prison
No 160 (85.6) Ref — —
Yes 27 (14.4) 3.18 1.30–7.74 0.011

Physical and sexual assault
Experienced physical assault in childhood

No 100 (53.5) Ref — —
Yes 87 (46.5) 1.27 0.61–2.66 0.519

Experienced sexual assault in childhood
No 151 (80.7) Ref — —
Yes 36 (19.3) 3.94 1.75–8.89 0.001

Experienced physical assault in adulthood
No 167 (89.3) Ref — —
Yes 20 (10.7) 5.68 2.14–15.05 <0.001

Experienced gender-based sexual violence
No 164 (87.7) Ref — — Ref — —
Yes 23 (12.3) 6.68 2.64–16.94 <0.001 2.18 0.88–5.37 0.092

Psychosocial well-being
Family supports my transgender identity

No 126 (67.4) Ref — —
Yes 61 (32.6) 0.67 0.29–1.52 0.336

Transgender-related stigma
Low 107 (57.2) Ref — —
High 80 (42.8) 1.33 0.64–2.79 0.443

Mental health composite score (SF-12)
Low 95 (50.8) Ref — — Ref — —
High 92 (49.2) 3.17 1.42–7.06 0.005 2.27 1.04–4.96 0.041

Physical health composite score (SF-12)
Low 81 (43.3) Ref — —
High 106 (56.7) 1.18 0.56–2.50 0.690

All variables in Table 3 were included in the multivariate penalized regression procedure with the exception of ‘‘Disclosed transgender
identity to doctor?,’’ which was removed due to collinearity.

aMalaysian Ringgit.
AOR, adjusted odds ratio; OR, odds ratio; PCP, primary care provider; STI, sexually transmitted infection; TW, transgender woman.
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in primary care. Unfortunately, few TW had a PCP (6%), al-
though the vast majority had interacted with an HIV outreach
worker in the last 12 months and nearly all TW knew where
they could receive an HIV test. Despite great awareness of
the availability of HIV testing in our sample, TW have sub-
optimal rates of lifetime and recent HIV testing. As TW in
our sample interfaced more often with HIV outreach workers
than PCPs, future interventions should include procedures
that increase HIV testing uptake by supporting initiatives
to train existing groups of TW community healthcare work-
ers in rapid HIV testing. HIV testing as prevention is not a
common practice in publicly funded hospitals and clinics
where most Malaysian citizens receive healthcare. It is also
highly stigmatized to request HIV testing, especially for
TW who may avoid contact with healthcare systems alto-
gether for fear of discrimination.36 Several studies have dem-
onstrated that peer-delivered HIV testing is both acceptable
and effective at increasing HIV testing uptake.37,38 Providing
TW with access to anonymous, free HIV testing within envi-
ronments where they feel safe discussing their healthcare
needs could lead to greater HIV testing uptake and more fre-
quent testing.

Although recent HIV testing in this sample appeared to be
the same for sex work-involved and sex work-uninvolved
participants, it is nonetheless an important indicator of risk
that warrants additional study. In this study, most TW were
engaged in sex work, which was also the primary source of
their income. The impact of sex work involvement on HIV
in TW in Malaysia, however, appears similar to the experi-
ence of cisgender women sex workers. For example, a recent
study of HIV prevalence among sex workers in Greater
Kuala Lumpur, Malaysia, revealed similarly high rates for
TW (12.4%, 95% CI = 7.8–17.1) and cisgender women
(11.1%, 95% CI = 7.6–14.7).11 Furthermore, innovative in-
terventions to reduce HIV risk among TW sex workers in
Malaysia have been explored previously, including the feasi-
bility of microfinance-based interventions.39

Introduction of novel strategies, including peer-based HIV
testing, at-home HIV testing, and integration of HIV testing
into routine care, may improve overall uptake and frequency
of HIV testing for TW in Malaysia. Such strategies are con-
sistent with the Malaysia Ministry of Health’s mission to de-
centralize HIV testing from clinic- to community-based
settings.10 Implementation of such HIV screening programs,
however, will require sustained support from funders and
government agencies that provide funding and other re-
sources for HIV screening services in community settings.
Such strategies should be designed to engage patients in
the full cascade of care, including linkage to treatment and
prevention services, including PrEP. Other models for im-
proving uptake of HIV testing among TW include engage-
ment in primary care settings, especially in settings that
provide comprehensive gender-affirming care.36,40–42 To
achieve this, medical providers must be trained to provide
high-quality and well-informed care to transgender pa-
tients.43 Such care necessitates curriculum development
and continuing medical education that expand knowledge re-
garding transgender healthcare. In addition, primary care en-
gagement is essential to initiating and maintaining patients in
PrEP treatment. TW would benefit greatly from receiving
comprehensive HIV preventive care that includes both fre-
quent testing and access to PrEP.42

Our results also indicate that TW have a mixed level of
awareness of modes of HIV transmission. Specifically,
most participants correctly identified sharing of drug injection
equipment as an HIV risk factor and condom use as protective
against HIV. However, a large proportion incorrectly identi-
fied mosquito bites and sharing a meal with a person living
with HIV as modes of HIV transmission. The incorrect belief
in mosquito-mediated HIV transmission is likely due to in-
creased incidence of dengue, chikungunya, and other
mosquito-borne illnesses in Southeast Asia.44–46 Accurate
knowledge of HIV risk factors can reduce HIV-related stigma
and consequently increase utilization of HIV testing services.

TW experience one of the highest rates of HIV globally
and, until recently, have not been the beneficiary of targeted
evidence-based HIV prevention interventions.3 Testing is the
first step in the cascade of HIV care and is a critical compo-
nent of engaging high-risk populations, specifically TW, in
HIV treatment and prevention services. To achieve the
UNAIDS 2020 goal of 90–90–90, scale-up of HIV testing
among transgender people must be expanded.1 Our data sug-
gest that novel strategies are needed to engage TW who are
not linked into HIV preventive care. The findings of this
study suggest that although HIV testing services are avail-
able, uptake among TW has been low. Thus, it is crucial to
understand the determinants of HIV testing to shape current
interventions and create new initiatives that are effective in
meeting the needs of TW.

Strengths and limitations

Greater Kuala Lumpur, Malaysia, is a predominantly
urban and highly populated region. As such, the participants
who were sampled likely had greater exposure to HIV re-
sources than individuals in more remote regions. In fact,
the low levels of HIV testing reported in this study may un-
derestimate the true healthcare disparity that exists within the
transgender community. Given that time since the last HIV
test was a self-reported variable, our data may represent an
underestimate of the true length of time since the last HIV
test. Furthermore, given the moderate knowledge of HIV in
this sample, participants may have been aware of the social de-
sirability of reporting more recent HIV testing. This bias could
have led to inaccurate reporting and a reduction in the mean
time since last test. Finally, as this sample only included TW,
it is important not to generalize the findings to all transgender
individuals. Transgender men represent a unique demographic
with specific healthcare needs that require investigation and
analysis separate from TW. Another weakness of our findings
is the underrepresentation of persons of Chinese ethnicity who
comprise nearly a quarter of Malaysia’s population (23.4%).47

Future studies should explore strategies to improve recruitment
of Chinese transgender individuals in Malaysia.11

Conclusion

TW are a key population at high risk for HIV in Malaysia
and, consistent with the UNAIDS 90–90–90 strategy,1 are a
key target for expansion of HIV testing and broader preven-
tion and treatment strategies. Our data demonstrate that TW
in Greater Kuala Lumpur face multiple risk factors for HIV,
including sex work, substance abuse, and social instability.
Current efforts to improve uptake in HIV testing have proven
inadequate for the TW population as a whole. Nevertheless,
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our findings demonstrate that factors that are likely proxies
for social instability, such as amphetamine use and previous
depression diagnoses, are associated with increased rates of
HIV testing. Our data suggest that the most vulnerable TW
appear to be engaged in regular HIV testing; however, efforts
should be made to ensure that all TW at risk for HIV receive
regular HIV testing. HIV testing represents the first step in
linking HIV-positive TW to treatment or, if negative, direct-
ing TW to effective prevention strategies, including PrEP.
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