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Abstract This study investigated the acceptability of daily

use of free oral pre-exposure prophylaxis (PrEP) and

associated factors among transgender women sex workers

in Shenyang, China, following a briefing on PrEP. A total

of 183 HIV negative or sero-status unknown participants

completed the cross-sectional survey. The prevalence of

acceptability of daily use of free oral PrEP was 61.2%.

Adjusting for education level and monthly income, vari-

ables on negative attitudes toward PrEP (i.e., having con-

cerns about the side-effects of PrEP) [Adjusted odds ratios

(AOR): 0.26], perceived subjective norms (i.e., perceiving

support from male partners to take PrEP) (AOR: 2.08), and

perceived behavioral control (e.g., perceiving complete

control over using PrEP) (AOR: 2.10–16.72) were signifi-

cantly associated with acceptability of daily use of free oral

PrEP. In addition, experiencing violence during sex work,

perceived risk of contracting HIV from clients and proba-

ble anxiety were also significant. Future PrEP promotion

campaigns should consider these factors.
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Abbreviations

AOR Adjusted odds ratios

CI Confidence interval

CRAI Condomless receptive anal intercourse

EFA Exploratory factor analysis

FSW Female sex workers

FTC Emtricitabine

HIV Human immunodeficiency virus

MSM Men who have sex with men

MSW Male sex workers

NGO Non-governmental organization

NRP Non-regular sex partner

OR Univariate odds ratios

ORm Multivariate odds ratios

PrEP Pre-exposure prophylaxis

RP Regular sex partner

SD Standard deviation

STD Sexually transmitted diseases

TDF Tenofovir disoproxil fumarate

TPB Theory of planned behavior

WHO World Health Organization

Introduction

Transgender women are assigned males at birth but

identify or express themselves as women with or without

undergoing feminizing medical interventions [1–3]. They

are often socially, economically, politically and legally

marginalized [3], leading to unemployment or

underemployment. As a result, many of them are forced
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to take up sex work [3, 4]. It is reported that 54–80% of

Asian transgender women have engaged in sex work [3].

Transgender women sex workers form a key population

that requires focused attention for HIV prevention. As

estimated by a meta-analysis, the overall HIV prevalence

among transgender women sex workers was 27.2%,

which was much higher than that of male (15.1%) and

female (4.3%) sex workers [5]. The HIV prevalence was

25.9% among transgender women sex workers in China

[6]. Previous studies also reported high prevalence of

CRAI with male clients among transgender women sex

workers, ranging from 25% in South Africa [7] to 92%

in Pakistan [8]. In China, 26.8% of the transgender

women sex workers reported CRAI with male clients in

the last month [6]. Despite the severe HIV epidemic

among transgender women sex workers, there is a dearth

of interventions targeting them. To our knowledge, there

are only a few behavioral interventions targeting trans-

gender women or transgender women sex workers. Fur-

thermore, these studies gave mixed results in reducing

HIV/STD prevalence and/or sexual risk behaviors

[9–14].

In the past few years, the growing amount of evidence

for the effectiveness of bio-medical HIV interventions has

changed HIV prevention strategies substantially [15].

PrEP, which refers to the initiation of TDF/FTC before and

during periods of HIV exposure among HIV negative

individuals, could effectively reduce the risk of HIV

acquisition among MSM [15], transgender women [16],

heterosexual women [17], sero-discordant heterosexual

couples [18], and injective drug users [19]. A mathematical

model suggested that prioritizing PrEP to transgender

women or transgender women sex workers would be more

likely to achieve the maximum effectiveness of reducing

HIV incidence at a population level as compared to a

uniform coverage of PrEP in every at-risk population [20].

The 2014 WHO Consolidated Guideline on HIV Preven-

tion, Treatment and Care further recommends PrEP as a

possible additional intervention for transgender women

[21].

To our knowledge, eight quantitative studies inves-

tigating acceptability of PrEP for HIV prevention have

included transgender women [22–29], four of them were

specifically targeting transgender women [22–25]. The

prevalence of acceptability of daily use of free oral

PrEP was 30.2% in the U.S. study [25], 59.3% in the

Vietnam study [24] and 89.3% in the Brazilian study

[23]. The prevalence of acceptability was 37.0% among

participants of the Thailand study, which did not

mention the price of PrEP [22]. Furthermore, only the

Thailand study reported factors associated with accept-

ability of PrEP, which included socio-demographic

characteristics (i.e., having private insurance), risk

behaviors and awareness of PrEP [22]. However, it did

not consider potential important factors such as sex

work related variables (e.g., CRAI with clients), mental

health status or cognitive variables (e.g., perceived

efficacy in HIV prevention, concerns of side effects).

Also, there are three ongoing PrEP implementation

projects that are providing PrEP to transgender women,

all conducted in the U.S. [30.].

As compared to MSW and FSW, transgender women

sex workers are more likely to experience violence from

both police and clients due to their transgender identity

[31–33]. They are at the bottom of the hierarchy of sex

workers, as they charge lower than other sex workers but

have much higher risk of unprotected sex during sex work

[33]. Previous studies showed that sex work related vari-

ables (e.g., unprotected sex with clients) were associated

with acceptability of PrEP among FSW [34]. The associ-

ation between mental health status and acceptability of

PrEP has not been investigated. Mental health problems

(e.g., depression and anxiety) are prevalent among trans-

gender women sex workers [31]. Poor mental health status

was found to be a barrier for service utilization and

adoption of preventive behaviors among transgender

women [35, 36]. Cognitive variables (e.g., perceived effi-

cacy in HIV prevention, concerns of side effects and

stigma) were found to be associated with acceptability of

PrEP among MSM [26, 37]. These variables are potentially

associated with acceptability of daily use of PrEP among

transgender women sex workers and were investigated in

this study.

Uniqueness of This Study

This is the first study investigating acceptability of PrEP

among transgender women sex workers.

Objectives

In a sample of HIV negative/unknown sero-status trans-

gender women sex workers in Shenyang, China, we

investigated the prevalence of acceptability of daily use of

free oral PrEP. In addition to background variables,

potential factors of acceptability of free oral daily PrEP

included: (1) cognitive variables related to PrEP based on

TPB (positive attitude, negative attitude, subjective norm

and perceived behavioral control), (2) sex work related

variables (i.e., experienced violence during sex work,

CRAI and perceived risk of contracting HIV from male

clients) and (3) mental health status (probable depression

and probable anxiety).
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Method

Study Design and Data Collection

Our study was conducted in Shenyang, China in 2014.

Shenyang is the capital city of Liaoning Province in

Northeastern China, which had a population size of 8.3

million in 2014. The participants self-identified as trans-

gender women, were aged C18 years old, had had anal

intercourse with C1 male client (last 3 months), and wore

feminine attire during sex work. Staff of an NGO who

provided services to transgender women sex workers

contacted their clients and performed outreach for

recruitment. Referrals were also made by some partici-

pants. Prospective participants were assured that refusing

to participate in the study would not affect their right to use

any services and that they could quit at any time without

being questioned. Upon written informed consent, anony-

mous face-to-face interviews were conducted by staff of

the aforementioned NGO in settings with privacy ensured.

Monetary compensation (50 RMB or 8.1 USD) was given

to participants upon completion of the interview. We

interviewed 220 transgender women sex workers, 16.8%

(n = 37) self-reported being HIV positive (data of the

overall sample was presented in a published study) [6].

This study was based on a sub-sample (n = 183) of those

who self-reported being HIV negative or unknown HIV

sero-status. After completion of the survey, these 183

participants were invited to take a finger-prick HIV rapid

test (Alere DetermineTM HIV-1/2 rapid HIV screening test,

Alere Inc, Waltham (MA), United States); 90 (49.2%) of

them agreed and 20 (10.9%) were screened HIV positive

[6]. Ethics approval was obtained from the Institutional

Survey and Behavioral Research Ethics Committee.

Measures

Participants’ Profiles

Information collected included socio-demographics (age,

educational level, monthly personal income, whether they

are permanent registered residents of Shenyang, and

duration of stay in Shenyang), utilization of any HIV pre-

vention services in the last six months, any anal sex with

non-commercial male RP or NRP in the last month, and

whether they have undergone feminizing medical inter-

ventions (i.e., cosmetic surgery, hormone treatment, and

reassignment surgeries). RP is defined as men who are in a

stable relationship that do not involve transactional sex,

while NRP is defined as men who are not RP and do not

involve transactional sex.

Acceptability of Daily Use of Free Oral PrEP

Participants were briefed with the following: ‘‘PrEP is a

strategy using antiretroviral drugs to prevent HIV infection

among HIV negative individuals. PrEP has been approved

by the U.S. FDA, and recommended by the WHO as a

possible additional strategy for HIV prevention among

transgender women. However, such service is not yet

available in China. Daily use of oral PrEP can potentially

reduce the risk of HIV infection by 70%. However, failure

to take it every day will reduce its effectiveness. PrEP has

possible side effects such as nausea, vomiting and head-

ache’’. The efficacy (i.e., 70%) was based on the random-

ized controlled trail published by Grant et al., which

reported that using PrEP on C90% of the days during the

follow up period reduced the risk of HIV acquisition by

73% [15]. They were then asked whether they were willing

to take a free once-daily oral pill as PrEP in the next six

months (response categories: 1 = definitely not, 2 = not

much chance, 3 = neutral, 4 = some chance, 5 = defi-

nitely will). We dichotomized the responses and defined

acceptability as ‘‘definitely will’’ in order to provide a more

conservative estimation of such indicator, as only 43–62%

of those with a behavioral intention would translate it into

related action according to a meta-analysis [38]. We

expected relatively high proportion of participants indi-

cating ‘‘some chance’’ would not take action. The outcome

we chose might be more indicative of actual behavior.

Such a definition has been used in some published studies

investigating acceptability of PrEP [22, 39–41].

Perceptions Related to PrEP Based on TPB

A meta-analysis showed that theory-based interventions are

more effective than non-theory-based ones [42]. The TPB

[43] was used to explain acceptability of PrEP in this study.

It postulates that, in order to form an intention to adopt a

health-related behavior (e.g., use PrEP), one would first

evaluate the behavior (positive and negative attitudes),

consider whether their significant others would support

such behavior (subjective norm) and appraise how much

control they have over the behavior (perceived behavioral

control) [44–46]. Items were used to measure positive

attitudes toward PrEP (i.e., ‘‘PrEP can effectively reduce

your risk of HIV infection’’), negative attitudes toward

PrEP (e.g., ‘‘The side effects of PrEP can affect your daily

life’’), perceived subjective norm related to PrEP (e.g.,

‘‘Your male sex partner will support you take PrEP’’) and

perceived behavioral control of using PrEP (e.g., ‘‘You are

confident to use free PrEP if you want to’’) (Response

categories: 1 = disagree, 2 = neutral, 3 = agree).

AIDS Behav (2017) 21:3287–3298 3289

123



Sex Work Related Variables

Participants were asked about any CRAI with male clients

in the last month and whether they had experienced any

violence during sex work in the last month. They were also

asked to perceive their level of risk of contracting HIV

from their male clients (1 = not at all, 4 = very high).

Mental Health Status

Probable depression and probable anxiety were measured

by the validated Chinese version of the CES-D-20 Scale

[47, 48] and GAD-7 Scale [49], respectively. The Cron-

bach’s alpha values of these two scales were 0.90 and 0.91,

respectively. Single factors were identified for these two

scales by using EFA, and explained 60.1% and 65.1% of

the total variance.

Statistical Analysis

Using acceptability of daily use of free oral PrEP as the

dependent variable, OR for the associations between

background independent variables and the dependent

variable were estimated. Those background variables with

P\ 0.10 in the univariate analysis were adjusted for in

subsequent multiple logistic regression analysis involving

other independent variables (i.e., perceptions related to

PrEP based on TPB, sex work related variables and mental

health status), AOR and respective 95% CI were derived

from such analyses. All variables that had P\ 0.10 in the

univariate analysis were considered as candidates of a

forward stepwise logistic regression model, which had an

entry criterion of P\ 0.10 and an exclusion criterion if

P[ 0.20, and was used to derive ORm. SPSS version 16.0

was used for data analysis, with P values\0.05 taken as

statistically significant.

Results

Background Characteristics

Majority of the participants were 18–30 years old (53.5%),

were not permanently registered residents of Shenyang

(87.4%), had resided in Shenyang for no more than five

years (55.7%) and had had a monthly personal income of

5000 RMB (806.5 USD) or less (56.3%). Only 12% had

attended college or university. The majority (91.7%) had

utilized HIV prevention services in the last six months, and

about two-thirds had had anal intercourse with RP (63.4%)

or NRP (66.7%) in the last month. Only 17.5% had

undergone at least one of the following feminizing medical

interventions: cosmetic surgery (15.3%), hormone

treatment (2.7%) and sex reassignment surgery (0.5%)

(Table 1).

Acceptability of Daily Use of Free Oral PrEP

After a briefing on the facts of PrEP, the prevalence of

acceptability of daily use of free oral PrEP in the next six

months was 61.2% (Table 2).

Perceptions Related to PrEP

The majority perceived that PrEP could effectively reduce

their risk of HIV infection (58.5%). Less than half showed

some negative attitudes toward PrEP, i.e., side effects of

PrEP would affect my daily life (28.4%), or their male sex

partner would consider the use of PrEP as a symbol of

distrust (35.5%). Regarding perceived subjective norm,

38.8 and 44.8% perceived their peers and male partners

would support their use of PrEP, respectively. The level of

perceived behavioral control was high, as 73.2–84.7%

agreed with the three related statements (Table 2).

Sex Work Related Variables and Mental Health

Status

In the last month, 25.7% reported CRAI with male clients,

and 14.2% had experienced violence during sex work. The

mean score of perceived risk of contracting HIV from male

clients was 2.5 (SD: 1.0, range 1–4). The mean score of the

CES-D-20 Scale and the GAD-7 Scale was 16.9 (SD: 11.2)

and 4.3 (SD: 4.4), respectively (Table 2).

Factors Associated with Acceptability of Daily Use

of Free Oral PrEP

In the univariate analysis, only two background variables

(education level and monthly personal income) were sig-

nificantly associated with acceptability (ORs are shown in

Table 3). Adjusted for these two background variables, five

TPB-related variables were significantly associated with

acceptability and the associations were in the expected

directions, including: (1) one item on negative attitude

toward PrEP [the side effects of PrEP can affect your daily

life (AOR: 0.26, 95%CI: 0.13, 0.54)], (2) one item on

perceived subjective norm related to PrEP [your male sex

partner will support you take PrEP (AOR: 2.08, 95%CI:

1.06, 4.06)], and (3) agreement with the three items on

perceived behavioral control for using PrEP [you are

confident to take PrEP if you want to (AOR: 4.89, 95%CI:

2.26, 10.56), whether to take PrEP or not is completely

under your control (AOR: 2.10, 95%CI: 1.01, 4.82), and

you can take PrEP everyday if you want to (AOR: 16.72,

95%CI: 4.94, 56.53)]. In addition, having experienced
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violence during sex work (AOR: 3.71, 95%CI: 1.41, 9.78)

and perceived risk of contracting HIV from clients (AOR:

1.79, 95%CI: 1.29, 2.50) were positively associated with

acceptability, while probable anxiety (score of GAD-7

scale) was negatively associated with this dependent vari-

able (AOR: 0.94, 95%CI: 0.87, 0.98) (Table 4).

All but one of these eight independent variables (except

the one on perceived subjective norm) were selected by the

forward stepwise logistic regression model (Table 4).

Hence, the associations between these seven variables and

acceptability of daily use of free oral PrEP were indepen-

dent from each other.

Discussion

Our sampled transgender women sex workers were at high

risk of HIV infection as the prevalence of CRAI with male

clients was considerably high. PrEP, which was newly

recommended to this population by the 2014 WHO Con-

solidated Guideline on HIV Prevention, Diagnosis, Treat-

ment and Care [21], is potentially important in reducing

their risk of HIV infection. To our knowledge, this is the

first study investigating acceptability of PrEP and associ-

ated factors in this population.

Table 1 Background

characteristics of transgender

women sex workers (n = 183)

%

Socio-demographics

Age group

25 or less 27.3

[25–30 26.2

[30 46.4

Education level

Junior secondary or below 47.5

Senior secondary 40.4

Tertiary 12.0

Monthly income (in RMB)a

5000 or less 56.3

5001–8000 17.5

[8000 26.2

Permanent registered residents of Shenyang (‘‘Hukou’’)

Yes 12.6

No 87.4

Duration of stay in Shenyang

B1 year 20.2

1–5 years 35.5

[5 years 44.3

HIV prevention services utilization in the last six months

No 9.3

Yes 91.7

Sexual behaviors in the last month

Had had anal intercourse with non-commercial regular male sex partner(s)

No 36.6

Yes 63.4

Had had anal intercourse with non-commercial non-regular male sex partner(s)

No 33.3

Yes 66.7

Feminizing medical interventions (% yes)

Cosmetic surgery 15.3

Hormone treatment 2.7

Sex reassignment surgery 0.5

Any of above 17.5

a 1 USD = 6.2 RMB at the time of survey
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Table 2 Descriptive statistics of dependent and independent variables (n = 183)

% Mean scale score

(SD)

Acceptability of daily use of free oral PrEP

Willing to take free once-daily oral pill as PrEP in the next six months after being briefed about facts of PrEP (i.e.,

WHO recommendation, efficacy in preventing HIV, adherence requirement and potential side effects)

No (definitely not/probably not/neutral/probably will) 38.8

Yes (definitely will) 61.2

Cognitive variables related to PrEP base on the TPB

Positive attitudes toward PrEP

PrEP can effectively reduce your risk of HIV infection

Disagree/neutral 41.5

Agree 58.5

Negative attitudes toward PrEP

The side effects of PrEP can affect your daily life

Disagree/neutral 71.6

Agree 28.4

Your male sex partner would consider PrEP a symbol of distrust

Disagree/neutral 64.5

Agree 35.5

Subjective norm related to PrEP

Your peers will support you take PrEP

Disagree/neutral 61.2

Agree 38.8

Your male sex partner will support you take PrEP

Disagree/neutral 55.2

Agree 44.8

Perceived behavioral control for using PrEP

If provided for free, you are confident to take PrEP if you want to

Disagree/neutral 26.8

Agree 73.2

If provided for free, whether to take PrEP is completely under your control

Disagree/neutral 18.0

Agree 82.0

If provided for free, you can take PrEP everyday if you want to

Disagree/neutral 15.3

Agree 84.7

Sex work related variables

Had had condomless receptive anal intercourse (CRAI) with male clients in the last month

No 74.3

Yes 25.7

Had experienced violence during sex work in the last month

No 85.8

Yes 14.2

Perceived risk of contracting HIV from male clients 2.5 (1.0)

Mental health status

CES-D-20 Scale 16.9 (11.2)

GAD-7 Scale 4.3 (4.4)

SD standard deviation
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About two-thirds of the participants showed accept-

ability of daily use of free PrEP. The prevalence was

comparable to those studies targeting transgender women

in Vietnam (59.3%) [24] and FSW or MSM in China (54.3

and 67.8%) [34, 37] that also investigated acceptability of

daily use of free PrEP. The observed high acceptability

demonstrated high demand for PrEP in the community.

Currently, there are eleven PrEP implementation projects

being planned or underway in ten countries (e.g., Thailand,

U.S., and U.K.) [30]. However, the inclusion of transgender

women or transgender women sex workers in these pro-

grams was minimal; none of these programs specifically

targeted transgender women or transgender women sex

workers [30]. As compared to MSM in China, transgender

women sex workers are less accessible and smaller in

population size, and there is a dearth of NGOs serving this

group. As a result, they might be neglected by the existing

HIV prevention programs. Given this context, PrEP may

create a significant impact in reducing HIV incidence in

this population [50].

Table 3 Background variables associated with acceptability of daily use of free oral PrEP after being briefed about facts of PrEP (n = 183)

Row % ORu (95%CI)

Socio-demographics

Age group

25 or less 58.0 1.0

[25–30 56.3 0.93 (0.42–2.07)

[30 65.9 1.40 (0.68–2.87)

Education level

Junior secondary or below 46.0 1.0

Senior secondary 77.0 3.94 (1.98–7.83)***

Tertiary 66.7 2.35 (0.86–6.39)�

Monthly income (in RMB)1

5000 or less 50.5 1.0

5001–8000 81.3 4.25 (1.61, 11.19)**

[8000 70.8 2.38 (1.15, 5.00)*

Permanent registered residents of Shenyang (‘‘Hukou’’)

Yes 61.3 1.0

No 60.9 0.98 (0.40–2.41)

Duration of stay in Shenyang

B1 year 67.6 1.0

1–5 years 58.5 0.68 (0.29–1.58)

[5 years 60.5 0.74 (0.32–1.67)

HIV prevention services utilization in the last six months

No 56.3 1.0

Yes 61.3 1.25 (0.44–3.53)

Sexual behaviors in the last month

Had had anal intercourse with non-commercial regular male sex partner(s)

No 53.7 1.0

Yes 65.5 1.64 (0.89–3.02)

Had had anal intercourse with non-commercial non-regular male sex partner(s)

No 67.2 1.0

Yes 58.2 0.68 (0.36–1.29)

Feminizing medical interventions

Had undergone any feminizing medical intervention

No 62.3 1.0

Yes 56.3 0.78 (0.36, 1.69)

ORu univariate odds ratios
� P\ 0.10; * P\ 0.05; ** P\ 0.01
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Table 4 Factors associated with acceptability of daily use of free oral PrEP after being briefed about facts of PrEP (n = 183)

ORu (95%CI) AOR (95%CI) ORm (95%CI)

Cognitive variables related to PrEP based on the TPB

Positive attitude toward PrEP

PrEP can effectively reduce your risk of HIV infection

Disagree/neutral 1.0

Agree 1.05 (0.58, 1.92) – –

Negative attitude toward PrEP

The side effects of PrEP can affect your daily life

Disagree/neutral 1.0 1.0 1.0

Agree 0.27 (0.14, 0.52)*** 0.26 (0.13, 0.54)*** 0.32 (0.14, 0.74)**

Your male sex partner would consider PrEP a symbol of distrust

Disagree/neutral 1.0 1.0

Agree 0.51 (0.27, 0.95)* 0.53 (0.27, 1.04) N.S.

Subjective norm related to PrEP

Your peers will support you take PrEP

Disagree/neutral 1.0

Agree 1.57 (0.84, 2.92) – –

Your sex male partner will support you take PrEP

Disagree/neutral 1.0 1.0

Agree 1.73 (0.94, 3.18)� 2.08 (1.06, 4.06)* N.S.

Perceived behavioral control for using PrEP

If provided for free, you are confident to take PrEP if you want to

Disagree/neutral 1.0 1.0 1.0

Agree 4.59 (2.29, 9.20)*** 4.89 (2.26,
10.56)***

5.52 (1.63, 18.68)**

If provided for free, whether to take PrEP is completely under your

control

Disagree/neutral 1.0 1.0 1.0

Agree 1.90 (0.90, 3.99)� 2.10 (1.01, 4.82)* 4.69 (1.20, 18.52)*

If provided for free, you can take PrEP everyday if you want to

Disagree/neutral 1.0 1.0 1.0

Agree 13.79 (4.53,
41.94)***

16.72 (4.94,
56.53)***

11.75 (2.86,
48.25)**

Sex work related variables

Had had CRAI with male clients in the last month

No 1.0

Yes 0.72 (0.37, 1.41) – –

Had experienced violence during sex work in the last month

No 1.0 1.0 1.0

Yes 3.60 (1.51, 8.62)** 3.71 (1.41, 9.78)** 3.52 (1.11, 11.11)*

Perceived risk of contracting HIV from clients 1.87 (1.36, 2.56)*** 1.79 (1.29, 2.50)** 1.81 (1.22, 2.68)**

Mental health status

CES-D-20 Scale 0.99 (0.96, 1.01) – –

GAD-7 Scale 0.93 (0.86, 0.98)* 0.94 (0.87, 0.98)* 0.94 (0.87, 0.99)*

ORu univariate odds ratios, AOR adjusted odds ratios, odds ratios adjusted by background variables with P\ 0.10 listed in Table 4, ORm

multivariate odds ratios, variables listed in Tables 1 and 2 with P\ 0.10 in univariate analysis as candidates were selected by forward stepwise

logistic regression (entry: P\ 0.10, exclude: P[ 0.20)
� P\ 0.10; * P\ 0.05; ** P\ 0.01; *** P\ 0.001
– P[ 0.10 in univariate analysis, not considered in the model

3294 AIDS Behav (2017) 21:3287–3298

123



We advocate for PrEP-related services to be given to

this group. Even with such services made available, we still

need to promote PrEP use as self-reported acceptability

would only be partially translated into real action. We need

to understand factors associated with acceptability in order

to design future PrEP promotion programs. Similar to a

previous study among FSW in China [34], higher education

level was associated with higher acceptability of PrEP.

However, unlike studies of MSM that reported 40.7–69.6%

in Chinese cities had attained university education, the

proportion of transgender women sex workers who had

attained the same education level was very low. The lower

education level may create challenges for PrEP promotion

among transgender women sex workers. We found that

those with higher monthly income were more responsive to

PrEP. Since majority of the transgender women sex

workers in China had low income level, free PrEP-related

services should be considered to increase the public health

impact.

Cognitive variables related to PrEP based on the TPB

were significantly associated with acceptability of PrEP.

Contents of future PrEP promotion program may make

references to such findings. First, about 30% of the par-

ticipants had some concerns related to the side effects of

PrEP, which was significantly and negatively associated

with acceptability of PrEP. Health communication mes-

sages should emphasis that PrEP is safe (e.g., severe side

effects are rare) and that the common mild side effects

(e.g., nausea, vomiting and headache) can be easily man-

aged [50] in order to remove such concerns. Transgender

friendly services should be made available to support PrEP

users who have side effects. Second, many of our partici-

pants had non-commercial male sex partners and about half

of them perceived such partners would support their use of

PrEP, which was associated with higher likelihood of

acceptability. It is hence important to encourage trans-

gender women sex workers to discuss PrEP with their non-

commercial male sex partners, so as to reduce potential

misunderstandings about the lack of support and to obtain

support regarding PrEP use. Third, participants had a high

level of perceived behavioral control to use PrEP, which

was positively associated with acceptability of PrEP. It is

important to further strengthen their perceived behavioral

control related to PrEP. Multiple strategies may be applied

in future PrEP promotion programs, which may include

simplification of the procedures to obtain PrEP and pro-

vision of transgender friendly PrEP-related services to

support adherence of PrEP.

Despite participants’ high risk profiles, their level of

perceived risk of contracting HIV was moderate. In our

study, perceived risk of contracting HIV from male clients

was strongly and independently associated with accept-

ability of PrEP. It is important for future PrEP promotion

programs to increase perception of HIV infection risk

among transgender women sex workers, and to identify

high risk individuals to discuss PrEP use. About 1/7 (15%)

of the participants experienced violence during sex work in

the last month, which was comparable to street-based FSW

in China [51]. Such experience was also independently

associated with higher acceptability of PrEP in this study.

Condom use might be a potential cause of dispute and

violence among them, and PrEP might be seen by trans-

gender women sex workers as a means of preventing

occurrence of client-initiated violence. It can offer more

protection if they are unable to use condoms during vio-

lence. However, it is also possible that some of them will

give up condom negotiation after using PrEP, which raises

the concern of risk compensation [52, 53], which is defined

as the phenomenon that one would increase risk behaviors

due to the lowered risk perception after using PrEP. Future

PrEP promotion in this population should include skill

training to negotiate condom use with clients, while

emphasizing that CRAI will reduce or even diminish the

protective effect offered by PrEP [20].

No study has investigated the impact of mental health

problems on acceptability of PrEP. Probable anxiety was

significantly and negatively associated with acceptability

of PrEP among our participants. Previous studies showed

that poor mental health would undermine individual’s

intention to take up protective measures (e.g., condom use)

[54] and result in poor support-seeking [55]. Our findings

suggested that future PrEP related services should include

mental health support reducing probable anxiety.

Strengths and Limitations

This is the first study investigating acceptability of PrEP

and associated factors among transgender women sex

workers. A wide range of factors were considered by this

study, including sex work related variables, mental health

status and cognitive variables based on a behavioral health

theory. However, it also has some limitations. First, like

previous studies, identity as a transgender woman was self-

defined [1, 56–60]; there is no standard instrument

assessing gender identity. Second, similar to other studies

surveying transgender women sex workers, participants

were recruited mainly through outreach and referrals

[6, 58–60]. There was no sampling frame, and random

sampling was not feasible. The results may not be repre-

sentative of transgender women sex workers in China, and

caution should be taken when generalizing the results to

this population in China. Third, we did not ask prior

awareness SO4
2- and utilization of PrEP. Although we

have explained benefits and harms before asking about

acceptability to ensure that uniform information has been

received by all participants, first time knowledge of PrEP
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may lower the reliability of acceptability. Moreover, the

question items were constructed for this study as no vali-

dated scale was available. Lastly, this was a cross-sectional

study that could not establish causality.

Conclusion

Transgender women sex workers in China are at high risk

of HIV infection as the prevalence of CRAI with male

clients was considerably high. PrEP may be one of the most

promising strategies to reduce their HIV incidence. The

observed high acceptability demonstrated high demand for

PrEP in the community. We advocate for free PrEP-related

services to be given to this group. Future PrEP promotion

campaigns should not only modify cognitions related to

PrEP, but also provide transgender friendly service to

manage side effects, support adherence and promote

mental health.
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