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Abstract

Background: To date, no randomized controlled trials have specifically addressed behavior changes after HIV self-testing
(HIVST) among transgender women.

Objective: This study aims to evaluate the effects of HIVST on changes in HIV testing behavior, frequency of condomless sex,
and partner numbers among transgender women in China.

Methods: Participants were recruited from 2 Chinese cities using both online and offline methods. Transgender women were
randomly assigned to receive an HIVST intervention. Data from the previous 3 months were collected at baseline, 3 months, and
6 months. The primary outcome was the mean change in the number of HIV tests among transgender women during the 6-month
follow-up. An intention-to-treat analysis was conducted. The statistical analysis used analysis of covariance and linear mixed-effects
models.

Results: From February to June 2021, and 255 transgender women were recruited, of which only 36.5% (93/255) had a steady
job, and 27.1% (69/255) earned less than US $414.9 of income per month. They were randomly assigned to the intervention
(n=127) and control (n=128) groups. At 6 months, the mean number of HIV tests was 2.14 (95% CI 1.80-2.48) in the intervention
group and 1.19 (95% CI 0.99-1.40) in the control group (P<.001), with increases of 0.84 (95% CI 0.54-1.14) and 0.11 (95% CI
–0.19-0.41) over 6 months, respectively. The net increase was 0.73 (95% CI 0.31-1.15; P<.001), with a similar adjusted result.
No significant differences in the frequency of condomless sex or partner numbers were observed between the 2 groups.

Conclusions: HIVST is an effective strategy for enhancing regular HIV testing behavior among transgender women in China.
This strategy should be combined with measures to address the financial vulnerability of the transgender women community to
reduce subsequent risk behaviors, including condomless sex.

Trial Registration: Chinese Clinical Trial Registry ChiCTR2000039766; https://www.chictr.org.cn/showproj.html?proj=61402
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Introduction

Transgender women are individuals assigned male at birth who
identify as female and have a disproportionate demographic
burden of the HIV worldwide; a meta-analysis encompassing
data from 15 countries yielded an estimated HIV prevalence of
19.1% among transgender women, with an OR of 48.8 for HIV
infection relative to the general population [1]. Data collated
between 2018 and 2022 from 9 countries in Asia and the Pacific
indicated a median HIV prevalence among transgender women
of 3.9%, which was 19.5 times higher than that among general
adults (0.2%) [2]. Notably, a study from Shenyang, China, found
an HIV prevalence of 24.7% among transgender women [3],
significantly exceeding that of other key populations, such as
men who have sex with men (MSM) in China [4]. Minority
stress and adverse mental health conditions frequently lead
transgender women to engage in condomless sex with both
regular and casual partners [5-7], elevating their risk of HIV
transmission. HIV testing is the gateway to HIV prevention and
treatment services; however, transgender women often encounter
considerable obstacles to accessing HIV testing services. In
addition to financial problems [8], issues of confidentiality,
stigma, and discrimination by health care providers in
facility-based HIV testing settings are prevalent [9-12], thereby
hindering the use of HIV testing and related health care services
by transgender women and obstructing efforts to eradicate AIDS.

To achieve the UNAIDS 95-95-95 targets for HIV [2], strategies
must prioritize transgender women, who exhibit higher rates of
prevalence and transmission risk. HIV self-testing (HIVST)
offers greater convenience and privacy than conventional
facility-based testing, mitigating stigma and discrimination from
health care providers [13]. Randomized controlled trials (RCTs)
have confirmed the efficacy and safety of HIVST in scaling up
testing services, primarily among MSM and their partners
[14-16]. The World Health Organization endorsed HIVST in
2016 to expand testing services [17], which were subsequently
incorporated into the National Guidelines for Detection of
HIV/AIDS in China [18]. Despite the high acceptability of
HIVST among transgender women [19,20], high-quality
evidence is needed to assess its impact on HIV testing behaviors.

Furthermore, studies have reported inconsistent findings on
sexual behaviors and partner numbers post HIVST among MSM
and female sex workers [21-23]. A Chinese RCT noted a marked
reduction in sexual partners following HIVST among MSM but
no change in condomless sex [16]. Research on the post-HIVST
behavioral changes among transgender women is scant, with
only 1 qualitative study yielding inconclusive results regarding
condom use [24]. Additional research is needed to investigate
the role of HIVST in health promotion strategies.

We conducted this RCT to evaluate the effects of HIVST on
regular HIV testing behaviors among transgender women in
China over 6 months. Secondary objectives included assessing
the effect of HIVST on the frequency of condomless sex and
partner numbers.

Methods

Study Design and Participant Eligibility
An open-label RCT was conducted at 2 sites in China (Shenyang
and Beijing), using both online and offline recruitment methods
(the distribution of 255 transgender women is presented in
Figure S1 in Multimedia Appendix 1). The first participant was
enrolled in this trial on February 25, 2021, and the last on June
24, 2021. This trial was ended on January 5, 2022. Digital
informed consent was obtained from all participants. The trial
protocol (Multimedia Appendix 2) was approved by the ethics
committee of the First Hospital of China Medical University in
Shenyang and adhered to the CONSORT (Consolidated
Standards of Reporting Trials) 2010 guidelines as detailed in
Multimedia Appendix 3.

We recruited transgender women through community-based
organizations (CBOs) at both study sites. An initial online
questionnaire screened potential participants referred by CBOs,
as well as 10 preconfirmed transgender women. The inclusion
criteria were age between 18 and 65 years, assigned male at
birth, and self-identification as female. Verification of
transgender women identity included responses to specific
questions and, when necessary, photographic evidence in
women’s attire. Eligible candidates also reported proficiency
in using smartphones and engagement in sexual activity within
the past 6 months. The exclusion criteria encompassed a positive
HIV status before enrollment and refusal to participate in this
trial. All qualifying HIV-negative transgender women were
subsequently admitted as participants. Throughout this trial,
stringent measures were used to preserve the confidentiality of
participants’ personal information. All participants retained the
right to withdraw from this trial at any point without incurring
any negative repercussions.

Randomization and Masking
We simply randomized participants to either the intervention
or control group (1:1). Random numbers were generated using
the RANDBETWEEN function in Microsoft Excel 2021 and
subsequently concealed with sequentially numbered, opaque
envelopes. The investigator opened these envelopes immediately
before allocation. Each participant received a unique
identification number based on their sequence of enrollment
(1-128) and group assignment, with numbers in the intervention
group and the control group commencing at “500” and “600”,
respectively (eg, 500007 and 600007). Due to the nature of the
distinct interventions, blinding of participants was not feasible.

Procedures
Participants were instructed to add a WeChat account created
specifically for this trial. Candidates were asked to complete
an online baseline questionnaire distributed by study staff
through the dedicated WeChat account and undergo HIVST we
provided to exclude those with positive results, who were then
referred for confirmatory testing and HIV care. To enhance the
acceptability of the questionnaire, we invited 10 transgender
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women to revise sensitive content and inappropriate expressions
before this trial.

After randomization, participants assigned to the intervention
group could apply for 1 to 5 complimentary quadruplex
self-testing kits from Wondlfo, Guangzhou, China (details are
described in Multimedia Appendix 2), both at baseline and at
the 3-month follow-up. Each kit had an attached label containing
the participant’s unique identification number, HIVST kit
number, and a QR code for anonymous result feedback. HIVST
kits and instruction cards were packaged without any personal
or HIV-related information. We also sent operation instructions
through WeChat, including online support for any inquiries.
Participants could report their HIVST results by scanning the
QR code and uploading photos of the test and label. Participants
in both the intervention and control groups attended follow-up
visits at 3 and 6 months; during this trial, participants received
regular HIV-related health information (eg, free HIV testing
locations, window period for HIV seroconversion, benefits of
regular HIV testing). Condoms and lubricants were offered to
all participants at no cost. Confirmatory testing at clinics was
arranged for individuals with positive HIVST kit results; those
with confirmatory positive results were linked to HIV care.

Participants were followed up online at 3-month intervals, and
online surveys were conducted to assess their HIV testing
experiences and related risk behaviors during the previous 3
months. Follow-up questionnaires were disseminated through
the dedicated WeChat account. During follow-up, the identity
of participants was confirmed using the unique identification
number assigned to each individual at the time of enrollment.
Participants were asked to upload an image of their test results
within 48 hours using the QR code provided for feedback.
Reminder messages were sent to participants who failed to
upload their results within 1 week. Participants who failed to
upload their results within 2 weeks became ineligible to request
additional kits. Each participant received financial compensation
of US $6.9 for completing each follow-up survey, with an
additional US $1.4 awarded for the successful upload of a test
result photo.

Outcomes
We recommended that individuals at risk of HIV have regular
HIV testing every 3 months. At the 3- and 6-month follow-ups,
we collected the number of HIV tests over the past 3 months to
evaluate the behaviors associated with regular HIV testing. The
primary outcome was the mean changes in the number of HIV
tests among transgender women during 6 months of follow-up,
which included both HIVST and facility-based HIV testing.
The secondary outcomes included the mean changes in the
number of HIV tests during 3 months of follow-up, the mean
changes in the frequency of condomless sex, and the number
of partners during 6 months of follow-up. The results were
self-reported by transgender women. Data were collected
through online questionnaires at baseline and at the 3- and
6-month follow-ups, including sociodemographic characteristics,
perception of HIVST, number of sexual partners, sexual
behaviors, and frequency of HIV testing in the past 3 months.
We reminded transgender women by WeChat text messages to
complete follow-up questionnaires.

Statistical Analysis
We used PASS (version 15.0; NCSS, LLC) to calculate the
sample size based on a repeated measures design with 2 time
points. Enrollment of 103 participants per group was projected
to provide 90% power to detect a mean difference of 0.35 in
the number of HIV tests per 3 months [15] between groups
(2-tailed α=.05). At least 115 patients per group were needed
assuming an anticipated 10% dropout rate.

An intention-to-treat analysis was conducted, in which outcomes
were compared between participants according to their
randomization assignment rather than their actual application
for the intervention. To evaluate the effect of HIVST on mean
changes in the number of HIV tests among transgender women
(primary outcome) and their partner number and frequency of
condomless sex (secondary outcome), we compared the outcome
variables between the 2 groups. We also evaluated the number
of HIV tests by recoding the number of tests into 2 binary
variables: yes or no.

Net differences in mean changes from baseline in outcome
variables between groups were analyzed using covariance
analysis, with the group as a factor and baseline value as a
covariate. Adjusted net differences were adjusted for important
covariables, including age, ethnicity, education, occupation,
income, marital status, transient population, and baseline value
(HIV test number, HIV testing history, partner number, or sexual
behavior number). A step-down approach was used to find a
significant result; the primary and secondary outcomes were
tested sequentially to control the familywise type I error rate
according to the following order: mean changes in the number
of HIV tests at 6 months (primary outcome), mean changes in
the number of HIV tests at 3 months, mean changes in the sexual
partner number at 6 months, and mean changes in the frequency
of condomless sex at 6 months. Statistical significance (2-sided
P<.05) at each step was required to test the next hypothesis. We
used a linear mixed-effects model with individuals as a random
effect to evaluate the main effects of the intervention and
interaction effects of time on the primary outcome.

Subgroup analyses for the primary outcome were performed
based on age, education, occupation, income, marital status,
and transient population. For sensitivity analysis, the results
with imputation are explored. We assumed that data were
missing completely at random and imputed the number of HIV
tests, the number of sexual behaviors, and the number of sexual
partners through predictive mean matching. Similar distributions
of variable values before and after imputation are plotted in
Figure S2 in Multimedia Appendix 1. All statistical analyses
were performed using R software (version 4.2.2; R Foundation
for Statistical Computing).

Ethical Considerations
This trial received approval from the ethics committee of the
First Hospital of China Medical University in Shenyang, China
(Approval number: (2020)2020-326-2). Participants were
provided with digital informed consent and were given a unique
identification number for confidentiality.
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Results

Study Participants and Baseline Characteristics
From February 2021 to June 2021, a total of 255 participants
who identified as transgender women were enrolled in this trial,
with 127 assigned to the intervention group and 128 assigned
to the control group (Figure 1). During the 6 months, 20
participants in the intervention group and 20 in the control group
were lost to follow-up. The mean age of the participants was

31 (SD 9) years; out of the 255 participants, 140 (54.9%)
participants had an education level of college or above, 199
(78%) participants were single, 93 (36.5%) participants had a
steady job, and 69 (27.1%) participants earned less than US
$414.9 per month. Out of the 255 participants, 180 (70.6%) had
a history of HIV testing within the past 3 months, the mean
number of HIV tests was 1.2 (SD 1.2), and 30 (11.8%) had a
history of pre-exposure prophylaxis uptake (15 in the
intervention group). The baseline characteristics of transgender
women were similar between the groups (Table 1).
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Figure 1. Flow chart of the randomized controlled trial. CBOs: community-based organizations; HIVST: HIV self-testing.
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Table 1. Demographic and behavioral characteristics of transgender women at baseline.

P valueControl (N=128)Intervention (N=127)Characteristics

.74Recruitment method, n (%)

98 (76.6)94 (74)Facility-based

30 (23.4)33 (26)Web-based

.88Age (years), n (%)

37 (28.9)35 (27.6)18-25

54 (42.2)50 (39.4)26-35

25 (19.5)30 (23.6)36-45

12 (9.4)12 (9.4)≥45

.73Ethnicity, n (%)

110 (85.9)112 (88.2)Han

18 (14.1)15 (11.8)Others

.34Education, n (%)

66 (51.6)74 (58.3)College or above

62 (48.4)53 (41.7)High school or below

.13Occupation, n (%)

40 (31.2)53 (41.7)Steady job

47 (36.7)31 (24.4)Freelancer

22 (17.2)20 (15.7)Student

19 (14.8)23 (18.1)Others

.76Monthly income (US $), n (%)

33 (25.8)36 (28.3)<414.9

51 (39.8)55 (43.3)414.9-829.6

26 (20.3)20 (15.7)829.7-1244.5

18 (14.1)16 (12.6)≥1244.6

.45Marital status, n (%)

104 (81.2)95 (74.8)Single

15 (11.7)21 (16.5)Cohabitating

9 (7)11 (8.7)Married

.66Transient population, n (%)

77 (60.2)72 (56.7)No

51 (39.8)55 (43.3)Yes

.82HIV testing over the past 3 months, n (%)

39 (30.5)36 (28.3)No

89 (69.5)91 (71.7)Yes

.451.1 (1.1)1.3 (1.3)HIV test numbers over the past 3 months, Mean (SD)

.615.9 (12.6)6.7 (14.4)Partner numbers over the past 3 monthsa, Mean (SD)

.801.7 (3.3)1.8 (4.3)Condomless sex numbers over the past 3 monthsa, Mean (SD)

aIllogical values (1%) were deleted and imputed with medians.

Effects Analysis of Primary and Secondary Outcomes
Over 6 months, the number of HIV tests in the intervention
group increased by an average of 0.84 tests (95% CI 0.54-1.14)

and by 0.11 tests (95% CI –0.19 to 0.41) in the control group
(Table 2). The net increase was 0.73 tests (95% CI 0.31-1.15;
P<.001). After adjustment for potential covariates, this
difference remained significant at 0.82 tests (95% CI 0.44-1.19;
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P<.001). At 6 months, the average number of HIV tests was
2.14 (95% CI 1.80-2.48) in the intervention group and 1.19
(95% CI 0.99-1.40) in the control group (P<.001; Figure 2A;
Table S1 in Multimedia Appendix 1). The main effect of the
intervention over the 6 months compared with the control group
was an increase of 0.77 tests (95% CI 0.47-1.07; P<.001) when
the individual was included as a random effect in a linear
mixed-effects model. The increase in the number of HIV tests
among transgender women was significantly higher in the
intervention group than in the control group at 6 months;
however, the difference between groups remained stable over
time (P>.05 for interaction between intervention and follow-up
time; Figure 2A).

At 6 months, 93 (86.9%) of 127 transgender women in the
intervention group and 77 (71.3%) of 128 transgender women
in the control group had been tested for HIV in the previous 3
months, with a group difference of 15.6% (95% CI 4.8-26.4;
P=.005; Table 2). The proportion of transgender women tested
for HIV in the previous 3 months remained steady during the
6-month follow-up (P>.05 for interaction between intervention
and follow-up time; Figure 2B). None of them were detected
with an HIV-positive result. No significant differences were
observed in changes in the average number of sexual partners
or condomless sex from baseline to 6 months between the 2
groups (Table 2; Figures 2C and 2D).

Table 2. Effectiveness of HIV self-testing on outcomes among 255 transgender women.

P valueAdjusted net

differenceb

(95% CI)

P valueNet difference
(95% CI)

Proportion or mean change (95% CI)a

ControlIntervention

Primary outcome

<.0010.81 (0.44 to
1.18)

<.0010.73 (0.31 to
1.15)

0.11 (–0.19 to
0.41)

0.84 (0.54 to
1.14)

Change in the number of HIV tests at 6
months.

Secondary outcomes

<.0010.61 (0.28-
0.93)

.0010.60 (0.24 to
0.96)

0.22 (–0.03 to
0.48)

0.82 (0.57 to
1.08)

Change in the number of HIV tests at 3
months.

.0113.5% (3.1 to
23.9)

.00515.6% (4.8 to
26.4)

71.3% (63.7 to
78.9)

86.9% (79.3 to
94.6)

Proportion of HIV testing at 6 months.

<.00116.8% (7.3 to
26.3)

<.00117.1% (7.2 to 27)72.6% (65.7 to
79.6)

89.7% (82.8 to
96.7)

Proportion of HIV testing at 3 months.

.660.45 (–1.52 to
2.41)

.47–1.08 (–4 to 1.83)–1.85 (–3.91 to
0.21)

–2.93 (–5 to
–0.87)

Change in partner numbers at 6 months.

.800.05 (–0.34 to
0.44)

.30–0.52 (–1.50 to
0.46)

–0.59 (–1.28 to
0.10)

–1.11 (–1.81 to
–0.42)

Change in the frequency of condomless
sex at 6 months.

aIndicators obtained at every visit through the questionnaire are situations in the previous 3 months (eg, the number of HIV tests in the previous 3 months
were obtained at baseline, 3 months, and 6 months, respectively). The change of indicators in the outcomes are all based on values at baseline.
bAdjusted for age, ethnicity, education, occupation, income, marital, transient population, HIV testing number, HIV testing history, partner number, or
sexual behavior number at baseline.
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Figure 2. Behavior changes during the 6-month follow-up in the intervention and control groups.

Sensitivity Analysis of the Primary Outcome
Mean differences in the number of HIV tests among transgender
women between the groups at 6 months remained consistent
across subgroups, including age, education, occupation, income,
marital status, and transient population (Figure 3). After
imputation for missing data, the results for the primary outcome

remained consistent; the mean changes in the number of HIV
tests among transgender women at 6 months were 0.84 (95%
CI 0.56-1.11) in the intervention group and 0.10 (95% CI –0.17
to 0.38) in the control group, with a significant group difference
of 0.73 (95% CI 0.34-1.12; P<.001; Table S2 in Multimedia
Appendix 1).
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Figure 3. Difference in the mean number of HIV tests at 6 months by subgroup. Error bars indicate 95% CIs.

Discussion

Principal Findings
This open-label RCT demonstrated that HIVST was effective
in improving HIV testing uptake among transgender women in
China. There was a greater mean increase in the number of HIV
tests among transgender women in the intervention group
compared with those in the control group. A significant net
increase in the proportion of HIV testing attributable to HIVST
was observed between the 2 groups. However, its reliability as
a strategy for reducing risk behaviors is questionable.

Comparison With Previous Work
In this trial, we observed an almost eightfold difference between
the 2 groups in the mean change in the number of HIV tests
over 6 months. The intervention led to a notable increase in
HIV testing frequency over the previous 3 months (2.14 times
per participant), which was greater than that in a trial among
MSM in Seattle, Washington [15] and another trial among MSM
in Hunan, China [14]; MSM randomized to HIVST reported an
average 5.30 times of HIV testing frequency over 15 months
(average 1.06 times per participant over 3 months) and an
average 3.75 times of HIV testing frequency over 12 months
(average 0.94 times per participant over 3 months), respectively.
Transgender individuals experience additional disparities
compared with their cisgender counterparts, such as increased
risk behaviors, stigma, mental health issues, and negative health
care experiences (potentially avoiding health care due to fear
of mistreatment) [11,25]. This may account for the higher
demand among transgender women for HIVST, a method that
offers convenience and confidentiality. Similar to previous
findings in other populations [16,26], we showed a significantly
higher proportion of transgender women in the intervention

group who underwent HIV testing. Considering the varied
contexts and populations, these studies reported inconsistent
effect sizes. Furthermore, the heightened frequency and
proportion of regular HIV testing in this trial remained stable
at the 3- and 6-month follow-ups, reflecting a sustained high
demand for HIV testing among transgender women. Transgender
individuals are often left behind in HIV-related programs in
Asia and the Pacific [27]. This trial provides further evidence
from China that HIVST is effective at establishing and
improving regular HIV testing behavior among transgender
women.

Despite the effectiveness of HIVST, the cost is one of the main
concerns regarding its wider adoption by transgender women
[19], particularly among transgender female sex workers [8].
In this trial, 35.7% of transgender women had a steady job and
27.1% had a low-level income. A survey in the United States
reported that 19% of transgender individuals have engaged in
sex work in their lifetimes and that nearly 29% live in poverty
compared with 12% of the general US population [25]. Regular
use of HIVST, not to mention partner screening, may be
unaffordable for them [24]. Strategies to reduce or subsidize
costs are crucial for future HIVST use among transgender
women. Linkage to confirmatory testing and subsequent
antiretroviral therapy (ART) initiation following a positive
HIVST result is another critical challenge. An observational
study in Bangkok revealed that nearly half of MSM and
transgender women who first tested positive by HIVST failed
to start ART [28]. Notably, community-based ART initiation,
such as mobile- and home-based platforms, could have the
potential to achieve higher ART initiation rates [29,30] and
could also facilitate the provision of prevention services (eg,
pre-exposure prophylaxis) following HIVST.
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Previous studies reported inconsistent results on partner number
or frequency of condomless sex following HIVST use [21-23].
In a qualitative study, transgender women reported varied
decisions on condom use after receiving negative HIVST results
from partners [24]. In this trial, we failed to find a statistically
significant reduction in partner number or frequency of
condomless sex among transgender women over a 6-month
follow-up period. It may be unreliable to consider HIVST as a
standalone strategy for promoting condom use among
transgender women, as it appears to be more influenced by risk
perception [31] and partner type [32].

Transgender women frequently occupy a vulnerable position
within partnerships; the reasons for condomless sex include
trust in their regular partners and opposition from casual and
commercial partners [32]. Discrimination often leads to
unemployment among transgender women worldwide, which
sometimes makes them involved in high-risk sexual behaviors
for income, including having multiple sex partners, condomless
sex, and commercial sex [25,27]. Therefore, in addition to
increasing the availability of condoms, interventions should
address the financial vulnerability of the transgender women
community to improve their ability to negotiate condom use
within partnerships. For instance, the Avahan program has
accomplished this through financial literacy training, assistance
with opening savings accounts, and guidance on financial
investments [33].

Failure to establish regular HIV testing behavior in key
populations will easily lead to missed opportunities for ART
initiation and then prolong the pandemic indefinitely, causing
the affected community and society to incur substantial costs.

Strengths and Limitations
In this trial, we first showed the effects of HIVST on improving
regular HIV testing behavior and subsequent changes in
condomless sex and partner numbers among transgender women
in China. However, this trial has several limitations. First, there
was potential reporting bias due to self-defined identities among
transgender women and the absence of standardized tools for
assessing gender identity, as well as our partial reliance on

self-reported HIVST results from participants. Second, the
mixed online and offline recruitment in this trial may have
introduced selection bias from diverse district sources.
Furthermore, in this unblinded trial, participant recruitment
through CBOs and 10 transgender women seeds may have led
to contamination between the intervention and control groups,
potentially reducing the difference in intervention effects. Third,
most participants recruited offline by 2 CBOs in Shenyang and
Beijing may have represented a subpopulation of MSM and
engaged in other HIV testing programs, which may have
overestimated regular HIV testing behavior among transgender
women at baseline. Fourth, the reasons that candidates refused
to participate in our trial included no fixed abode, which makes
it hard to receive HIVST kits, unwilling to disclose their address,
unwilling to participate in regular visits, which may affect their
daily lives, and so on; regretfully, we did not systematically
collect these causes. Furthermore, understanding why
participants did not upload their results would be helpful to
inform future approaches to developing research queries for
this population. Regretfully, we did not collect specific reasons.
Fifth, this trial was conducted during the COVID-19 pandemic.
Public health restrictions in China affect the activities of most
individuals, including transgender women. Therefore, sexual
activity and healthcare access were, to a certain degree, limited
among transgender women from both groups. However, the
degree of the limitation, we think, is balanced between the 2
groups in this RCT, which will not affect the effect of the
intervention we observed between the 2 groups. Finally, our
sample presented a regional concentration in Shenyang and
Beijing (Figure S1 in Multimedia Appendix 1), limiting the
generalizability of our findings.

Conclusions
This trial demonstrated that HIVST resulted in statistically
significant improvements in HIV testing uptake among
transgender women in China. This effective intervention strategy
should be integrated with actions addressing the financial
vulnerability of the transgender women community and
strategies for treatment and prevention services to improve
condom use and linkages to ART or pre-exposure prophylaxis.

Acknowledgments
We thank all participants and staff associated with participating in the trial. We especially thank Yang Guang Studio in Shenyang
and Tian Yuan Studio in Beijing, who were closely involved in our work. The study was supported by the National Natural
Science Foundation of China (82073620) and the Liaoning Revitalization Talents Program (XLYCYSZX1904). The funders had
no role in trial design, data collection, analysis, and interpretation. All authors approve the manuscript and consent to its publication.

Authors' Contributions
YYZ, ZHY, and ZXC contributed equally to this work as the first authors. HS and QHH had the idea and designed the study.
ZXC, YJL, JW, and LJ recruited patients and collected the data. YYZ, ZHY, and ZXC analyzed and interpreted the data. YYZ,
ZXC, and YJL had a check for the analysis. YYZ and ZHY wrote the first draft of the article. HS, YJJ, and QHH revised the
manuscript. HS and QHH contributed equally as corresponding authors. All authors had unrestricted access to the data and
participated in data interpretation. All the authors contributed to subsequent drafts and agreed to submit the article for publication.

Conflicts of Interest
None declared.

J Med Internet Res 2024 | vol. 26 | e58591 | p. 10https://www.jmir.org/2024/1/e58591
(page number not for citation purposes)

Zhu et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Multimedia Appendix 1
Supplementary tables and figures.
[DOCX File , 216 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Study protocol.
[DOCX File , 998 KB-Multimedia Appendix 2]

Multimedia Appendix 3
CONSORT (Consolidated Standards of Reporting Trials) checklist.
[DOC File , 91 KB-Multimedia Appendix 3]

References

1. Baral SD, Poteat T, Strömdahl S, Wirtz AL, Guadamuz TE, Beyrer C. Worldwide burden of HIV in transgender women:
a systematic review and meta-analysis. Lancet Infect Dis. Mar 2013;13(3):214-222. [doi: 10.1016/S1473-3099(12)70315-8]
[Medline: 23260128]

2. The path that ends AIDS: UNAIDS Global AIDS update 2023. UNAIDS. URL: https://tinyurl.com/ypsb393x [accessed
2023-11-14]

3. Wang H, Zeng C, Li X, Chang R, Yu X, Xu C, et al. Violence victimization and condomless anal intercourse among
transgender women in China: mediating role of depression. AIDS Behav. May 2021;25(5):1597-1605. [doi:
10.1007/s10461-020-03076-w] [Medline: 33215274]

4. Global data on HIV epidemiology and response. UNAIDS. 2022. URL: https://aidsinfo.unaids.org/ [accessed 2023-11-14]
5. She R, Mo PK, Ma T, Liu Y, Lau JT. Impact of minority stress and poor mental health on sexual risk behaviors among

transgender women sex workers in Shenyang, China. AIDS Behav. Jun 2021;25(6):1790-1799. [doi:
10.1007/s10461-020-03108-5] [Medline: 33438152]

6. Shan D, Yu M, Yang J, Zhuang M, Ning Z, Liu H, et al. Correlates of HIV infection among transgender women in two
Chinese cities. Infect Dis Poverty. Dec 01, 2018;7(1):123. [FREE Full text] [doi: 10.1186/s40249-018-0508-2] [Medline:
30509315]

7. Wang H, Chang R, Shen Q, Tsamlag L, Zhang S, Shi Y, et al. Information-Motivation-Behavioral Skills model of consistent
condom use among transgender women in Shenyang, China. BMC Public Health. Mar 26, 2020;20(1):394. [FREE Full
text] [doi: 10.1186/s12889-020-08494-y] [Medline: 32216775]

8. Giguere R, Lopez-Rios J, Frasca T, Lentz C, Balán IC, Dolezal C, et al. Use of HIV self-testing kits to screen clients among
transgender female sex workers in New York and Puerto Rico. AIDS Behav. Feb 2020;24(2):506-515. [FREE Full text]
[doi: 10.1007/s10461-019-02730-2] [Medline: 31865516]

9. Grant JM, Mottet LA, Justin T, Min D, Jack H, Jody LH, et al. Injustice at every turn: a report of the national transgender
discrimination survey. Washington: National Center for Transgender Equality and National Gay and Lesbian Task Force.
2011. URL: https://transequality.org/sites/default/files/docs/resources/NTDS_Report.pdf [accessed 2023-11-14]

10. Socías ME, Marshall BDL, Arístegui I, Romero M, Cahn P, Kerr T, et al. Factors associated with healthcare avoidance
among transgender women in Argentina. Int J Equity Health. Sep 27, 2014;13(1):81. [FREE Full text] [doi:
10.1186/s12939-014-0081-7] [Medline: 25261275]

11. Hibbert MP, Wolton A, Weeks H, Ross M, Brett CE, Porcellato LA, et al. Psychosocial and sexual factors associated with
recent sexual health clinic attendance and HIV testing among trans people in the UK. BMJ Sex Reprod Health. Apr
2020;46(2):116-125. [FREE Full text] [doi: 10.1136/bmjsrh-2019-200375] [Medline: 31666303]

12. She R, Mo PKH, Cai Y, Ma T, Liu Y, Lau JTF. Mental health service utilisation among transgender women sex workers
who are at risk of mental health problems in Shenyang, China: An application of minority stress theory. Health Soc Care
Community. Jul 2022;30(4):e981-e993. [doi: 10.1111/hsc.13501] [Medline: 34240507]

13. Witzel TC, Wright T, McCabe L, Gabriel MM, Wolton A, Gafos M, et al. Impact and acceptability of HIV self-testing for
trans men and trans women: A mixed-methods subgroup analysis of the SELPHI randomised controlled trial and process
evaluation in England and Wales. EClinicalMedicine. Feb 2021;32:100700. [FREE Full text] [doi:
10.1016/j.eclinm.2020.100700] [Medline: 33681732]

14. Zhang C, Koniak-Griffin D, Qian H, Goldsamt LA, Wang H, Brecht M, et al. Impact of providing free HIV self-testing
kits on frequency of testing among men who have sex with men and their sexual partners in China: A randomized controlled
trial. PLoS Med. Oct 2020;17(10):e1003365. [FREE Full text] [doi: 10.1371/journal.pmed.1003365] [Medline: 33035206]

15. Katz DA, Golden MR, Hughes JP, Farquhar C, Stekler JD. HIV self-testing increases HIV testing frequency in high-risk
men who have sex with men: a randomized controlled trial. J Acquir Immune Defic Syndr. Aug 15, 2018;78(5):505-512.
[FREE Full text] [doi: 10.1097/QAI.0000000000001709] [Medline: 29697595]

J Med Internet Res 2024 | vol. 26 | e58591 | p. 11https://www.jmir.org/2024/1/e58591
(page number not for citation purposes)

Zhu et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v26i1e58591_app1.docx&filename=1799d357e842e5bccdd95858afd7ec83.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e58591_app1.docx&filename=1799d357e842e5bccdd95858afd7ec83.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e58591_app2.docx&filename=baaa0451f16e9686ac2ae0f1a2f0f09e.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e58591_app2.docx&filename=baaa0451f16e9686ac2ae0f1a2f0f09e.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e58591_app3.doc&filename=2a0baa82b73c3c41d02e2101986d82f7.doc
https://jmir.org/api/download?alt_name=jmir_v26i1e58591_app3.doc&filename=2a0baa82b73c3c41d02e2101986d82f7.doc
http://dx.doi.org/10.1016/S1473-3099(12)70315-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23260128&dopt=Abstract
https://thepath.unaids.org/wp-content/themes/unaids2023/assets/files/2023_report.pdf
http://dx.doi.org/10.1007/s10461-020-03076-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33215274&dopt=Abstract
https://aidsinfo.unaids.org/
http://dx.doi.org/10.1007/s10461-020-03108-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33438152&dopt=Abstract
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-018-0508-2
http://dx.doi.org/10.1186/s40249-018-0508-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30509315&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-08494-y
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-08494-y
http://dx.doi.org/10.1186/s12889-020-08494-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32216775&dopt=Abstract
https://europepmc.org/abstract/MED/31865516
http://dx.doi.org/10.1007/s10461-019-02730-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31865516&dopt=Abstract
https://transequality.org/sites/default/files/docs/resources/NTDS_Report.pdf
https://equityhealthj.biomedcentral.com/articles/10.1186/s12939-014-0081-7
http://dx.doi.org/10.1186/s12939-014-0081-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25261275&dopt=Abstract
https://jfprhc.bmj.com/lookup/pmidlookup?view=long&pmid=31666303
http://dx.doi.org/10.1136/bmjsrh-2019-200375
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31666303&dopt=Abstract
http://dx.doi.org/10.1111/hsc.13501
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34240507&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-5370(20)30444-2
http://dx.doi.org/10.1016/j.eclinm.2020.100700
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33681732&dopt=Abstract
https://dx.plos.org/10.1371/journal.pmed.1003365
http://dx.doi.org/10.1371/journal.pmed.1003365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33035206&dopt=Abstract
https://europepmc.org/abstract/MED/29697595
http://dx.doi.org/10.1097/QAI.0000000000001709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29697595&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


16. Wang Z, Lau JTF, Ip M, Ho SPY, Mo PKH, Latkin C, et al. A randomized controlled trial evaluating efficacy of promoting
a home-based HIV self-testing with online counseling on increasing HIV testing among men who have sex with men. AIDS
Behav. Jan 2018;22(1):190-201. [doi: 10.1007/s10461-017-1887-2] [Medline: 28831616]

17. WHO Guidelines Approved by the Guidelines Review Committee. Guidelines on HIV Self-Testing and Partner
Notification:Supplement to consolidated guidelines on HIV testing services. Geneva. World Health Organization; Dec
2016. URL: https://iris.who.int/handle/10665/251655 [accessed 2023-11-15]

18. Chinese CDC. National guideline for detection of HIV/AIDS (version 2021). Chinese Journal of AIDS & STD.
2021;27(11):1182-1201. [doi: 10.13419/j.cnki.aids.2021.11.02]

19. Lippman SA, Moran L, Sevelius J, Castillo LS, Ventura A, Treves-Kagan S, et al. Acceptability and feasibility of HIV
self-testing among transgender women in San Francisco: a mixed methods pilot study. AIDS Behav. Apr 2016;20(4):928-938.
[FREE Full text] [doi: 10.1007/s10461-015-1236-2] [Medline: 26511864]

20. Altaf A, Pasha MSK, Majeed A, Ali W, Alaama AS, Jamil MS. Acceptability and feasibility of HIV self-testing among
transgender people in Larkana, Pakistan: Results from a pilot project. PLoS One. 2022;17(7):e0270857. [FREE Full text]
[doi: 10.1371/journal.pone.0270857] [Medline: 35802646]

21. Yan X, Su H, Zhang B, Li Y, Zhang L, Jia Z. Adherence of HIV self-testing among men who have sex with men in China:
longitudinal study. J Med Internet Res. Sep 17, 2020;22(9):e19627. [FREE Full text] [doi: 10.2196/19627] [Medline:
32940619]

22. Ortblad KF, Chanda MM, Mwale M, Haberer JE, McConnell M, Oldenburg CE, et al. Perceived knowledge of HIV-negative
status increases condom use among female sex workers in Zambian transit towns. AIDS Patient Care STDS. Apr
2020;34(4):184-192. [FREE Full text] [doi: 10.1089/apc.2019.0266] [Medline: 32324483]

23. Tang W, Huang W, Lu H, Cao B, Wu D, Ong J, et al. What happens after HIV self-testing? Results from a longitudinal
cohort of Chinese men who have sex with men. BMC Infect Dis. Sep 14, 2019;19(1):807. [FREE Full text] [doi:
10.1186/s12879-019-4455-8] [Medline: 31521123]

24. Rael CT, Giguere R, Lopez-Rios J, Lentz C, Balán IC, Sheinfil A, et al. Transgender women's experiences using a home
HIV-testing kit for partner-testing. AIDS Behav. Sep 2020;24(9):2732-2741. [FREE Full text] [doi:
10.1007/s10461-020-02829-x] [Medline: 32193729]

25. Friedman SR, Perlis T, Des Jarlais DC. Laws prohibiting over-the-counter syringe sales to injection drug users: relations
to population density, HIV prevalence, and HIV incidence. Am J Public Health. May 2001;91(5):791-793. [doi:
10.2105/ajph.91.5.791] [Medline: 11344889]

26. Mulubwa C, Hensen B, Phiri MM, Shanaube K, Schaap AJ, Floyd S, et al. HPTN 071 (PopART) Study Team. Community
based distribution of oral HIV self-testing kits in Zambia: a cluster-randomised trial nested in four HPTN 071 (PopART)
intervention communities. Lancet HIV. Feb 2019;6(2):e81-e92. [FREE Full text] [doi: 10.1016/S2352-3018(18)30258-3]
[Medline: 30584047]

27. The gap report. UNAIDS. 2014. URL: https://tinyurl.com/yc7pusnf [accessed 2023-11-14]
28. Phanuphak N, Jantarapakde J, Himmad L, Sungsing T, Meksena R, Phomthong S, et al. Linkages to HIV confirmatory

testing and antiretroviral therapy after online, supervised, HIV self-testing among Thai men who have sex with men and
transgender women. J Int AIDS Soc. Jan 2020;23(1):e25448. [FREE Full text] [doi: 10.1002/jia2.25448] [Medline: 31960589]

29. Tun W, Apicella L, Casalini C, Bikaru D, Mbita G, Jeremiah K, et al. Community-based antiretroviral therapy (ART)
delivery for female sex workers in Tanzania: 6-month ART initiation and adherence. AIDS Behav. Sep 2019;23(Suppl
2):142-152. [FREE Full text] [doi: 10.1007/s10461-019-02549-x] [Medline: 31197700]

30. MacPherson P, Lalloo DG, Webb EL, Maheswaran H, Choko AT, Makombe SD, et al. Effect of optional home initiation
of HIV care following HIV self-testing on antiretroviral therapy initiation among adults in Malawi: a randomized clinical
trial. JAMA. 2014;312(4):372-379. [FREE Full text] [doi: 10.1001/jama.2014.6493] [Medline: 25038356]

31. De Santis JP, Hauglum SD, Deleon DA, Provencio-Vasquez E, Rodriguez AE. HIV risk perception, HIV knowledge, and
sexual risk behaviors among transgender women in South Florida. Public Health Nurs. May 2017;34(3):210-218. [FREE
Full text] [doi: 10.1111/phn.12309] [Medline: 27921325]

32. Moayedi-Nia S, Taheri L, Hosseini Rouzbahani N, Rasoolinejad M, Nikzad R, Eftekhar Ardebili M, et al. HIV prevalence
and sexual behaviors among transgender women in Tehran, Iran. AIDS Behav. Jun 2019;23(6):1590-1593. [doi:
10.1007/s10461-018-02380-w] [Medline: 30734211]

33. Mahapatra B, Walia M, Patel SK, Battala M, Mukherjee S, Patel P, et al. Sustaining consistent condom use among female
sex workers by addressing their vulnerabilities and strengthening community-led organizations in India. PLoS One.
2020;15(7):e0235094. [FREE Full text] [doi: 10.1371/journal.pone.0235094] [Medline: 32609731]

Abbreviations
ART: antiretroviral therapy
CBO: community-based organization
CONSORT: Consolidated Standards of Reporting Trials
HIVST: HIV self-testing

J Med Internet Res 2024 | vol. 26 | e58591 | p. 12https://www.jmir.org/2024/1/e58591
(page number not for citation purposes)

Zhu et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1007/s10461-017-1887-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28831616&dopt=Abstract
https://iris.who.int/handle/10665/251655
http://dx.doi.org/10.13419/j.cnki.aids.2021.11.02
https://europepmc.org/abstract/MED/26511864
http://dx.doi.org/10.1007/s10461-015-1236-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26511864&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0270857
http://dx.doi.org/10.1371/journal.pone.0270857
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35802646&dopt=Abstract
https://www.jmir.org/2020/9/e19627/
http://dx.doi.org/10.2196/19627
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32940619&dopt=Abstract
https://europepmc.org/abstract/MED/32324483
http://dx.doi.org/10.1089/apc.2019.0266
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32324483&dopt=Abstract
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-019-4455-8
http://dx.doi.org/10.1186/s12879-019-4455-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31521123&dopt=Abstract
https://europepmc.org/abstract/MED/32193729
http://dx.doi.org/10.1007/s10461-020-02829-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32193729&dopt=Abstract
http://dx.doi.org/10.2105/ajph.91.5.791
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11344889&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2352-3018(18)30258-3
http://dx.doi.org/10.1016/S2352-3018(18)30258-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30584047&dopt=Abstract
https://www.unaids.org/sites/default/files/media_asset/UNAIDS_Gap_report_en.pdf
https://europepmc.org/abstract/MED/31960589
http://dx.doi.org/10.1002/jia2.25448
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31960589&dopt=Abstract
https://europepmc.org/abstract/MED/31197700
http://dx.doi.org/10.1007/s10461-019-02549-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31197700&dopt=Abstract
https://europepmc.org/abstract/MED/25038356
http://dx.doi.org/10.1001/jama.2014.6493
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25038356&dopt=Abstract
https://europepmc.org/abstract/MED/27921325
https://europepmc.org/abstract/MED/27921325
http://dx.doi.org/10.1111/phn.12309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27921325&dopt=Abstract
http://dx.doi.org/10.1007/s10461-018-02380-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30734211&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0235094
http://dx.doi.org/10.1371/journal.pone.0235094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32609731&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


MSM: men who have sex with men
RCT: randomized controlled trial

Edited by A Mavragani; submitted 20.03.24; peer-reviewed by A Lale, G Downer; comments to author 29.06.24; revised version
received 29.07.24; accepted 07.09.24; published 29.10.24

Please cite as:
Zhu Y-Y, Ye Z-H, Chu Z-X, Liu Y, Wei J, Jia L, Jiang Y-J, Shang H, Hu Q-H
Effects of HIV Self-Testing on Testing Promotion and Risk Behavior Reduction Among Transgender Women in China: Randomized
Controlled Trial
J Med Internet Res 2024;26:e58591
URL: https://www.jmir.org/2024/1/e58591
doi: 10.2196/58591
PMID:

©Yan-Yan Zhu, Ze-Hao Ye, Zhen-Xing Chu, Yingjie Liu, Jie Wei, Le Jia, Yong-Jun Jiang, Hong Shang, Qing-Hai Hu. Originally
published in the Journal of Medical Internet Research (https://www.jmir.org), 29.10.2024. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of
Medical Internet Research (ISSN 1438-8871), is properly cited. The complete bibliographic information, a link to the original
publication on https://www.jmir.org/, as well as this copyright and license information must be included.

J Med Internet Res 2024 | vol. 26 | e58591 | p. 13https://www.jmir.org/2024/1/e58591
(page number not for citation purposes)

Zhu et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2024/1/e58591
http://dx.doi.org/10.2196/58591
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

