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Abstract

The rollout of HIV pre-exposure prophylaxis (PrEP) among men who have sex with men 

(MSM) is facing challenges, which compromise the real-world effectiveness of this promising 

HIV prevention method. This study sought to understand PrEP acceptability and service use 

challenges among MSM in China. The study was conducted in 2018 in Guangdong, China, 

using a mixed-methods approach. A cross-sectional online survey was conducted to identify 

the factors associated with PrEP acceptability among HIV-negative MSM. In-depth interviews 

were conducted with MSM to learn about their concerns and preference regarding PrEP service 

use. Among 489 HIV-negative MSM, 374 (76.5%) had heard of PrEP before the survey. The 

most frequently channel to learn about PrEP was internet/social media (n=167; 32.1%) and 

community-based organizations (n=158; 30.4%). Two-thirds (n=328) of the MSM would accept 

PrEP even the protective efficacy is less than 100%, 60% (N=294) expressed willingness to use 

PrEP once it is approved in China, and 290 (59.3%) were willing to pay out of pocket for PrEP. 

Employment, disclosure of MSM status, and mental health issues were associated with PrEP 

acceptability. The challenges of using PrEP included high cost, low accessibility, and stigma in 

clinic settings. Primary care-based PrEP services were acceptable, but patients’ confidentiality was 

a concern. PrEP promotion efforts need to address social and mental health challenges among 

MSM to achieve the best result. Provision of PrEP-related counseling and prescription in the 

primary care systems and community-based organizations could help to facilitate PrEP-related 

service provision.
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Introduction

Pre-exposure prophylaxis (PrEP) is an effective HIV prevention approach (CDC, 2014; 

WHO, 2012). However, there are multilevel barriers to PrEP implementation among MSM, 

and they compromise the real-world effectiveness of this prevention method (Pinto et al., 

2018). Individual-level challenges included low risk perceptions, concerns of PrEP’s side 

effects, and daily pill burden (Chemnasiri et al., 2020; Werner et al., 2018). Inefficient 

provider-patient communication and lack of inter-professional collaborations were the 

problems identified at the interpersonal-level (Raifman et al., 2017). At the system-level, 

low accessibility, lack of insurance coverage, and stigma were factors hindering PrEP use 

(Zimmermann et al., 2019).

There is a soaring HIV epidemic among MSM in China (Avert, 2019). Truvada was 

approved by the National Medical Products Administration of China in August 2020 

(Gilead Press Release, 2020). This study used a mixed-methods approach to measure 

the acceptability of PrEP, identify factors associated with acceptability and service use 

challenges, and explore preferred service delivery mode among MSM in China. The findings 

will shed light on the national implementation of PrEP in the context of the recent approval 

of Truvada in China.

Materials and Methods

The study was conducted in 2018 in Guangdong Province, China. Guangdong has a large 

number of MSM with a concentrated HIV epidemic (He et al., 2017; Mi et al., 2016). The 

study was approved by IRB of the collaborating agencies in the U.S. and China.

Quantitative study:

An online survey was advertised on the website and WeChat groups of “Guang 
Tong” (www.gdtz.org), the largest local LGBT community-based organization (CBO) in 

Guangdong. MSM participants self-certified the following eligibility criteria: 1) aged 18 or 

above, 2) being male at birth, 3) having had sex with men during lifetime, and 4) currently 

residing in Guangdong. With online informed consent, the participants self-administered a 

15-minute anonymous survey using personal computer devices. Those who self-reported to 

be HIV-negative were asked about their previous knowledge and information sources of 

PrEP. PrEP acceptability was accessed by a 6-item scale with 5-point responses (Holt et al., 

2012). A higher summary score indicates higher PrEP acceptability (α=0.77). Mental health 
was evaluated by documenting experienced psychiatric symptoms (including depressive 

symptoms, anxiety, sleeping disorders, substance dependence, memory loss, and other 

symptoms) that were severe enough to interfere with their regular life in the past year. 

Public disclosure of sexual orientation was recorded as fully disclosed, partially disclosed, 

or not disclosed. The participants’ demographics and HIV risks were also collected. 

The participants received a mobile payment of 30 RMB (~4.5 USD), an HIV home 

testing kit, and condoms/lubricants. Using SAS (version 9.4), we descriptively analyzed 

the background characteristics, knowledge and information sources of PrEP, and PrEP 

acceptability. After confirming the normality assumption of the independent variable, a 
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multiple linear regression model was conducted to identify factors associated with PrEP 

acceptability.

Qualitative study:

Following the survey, in-depth interviews were conducted with 30 MSM who were recruited 

through online advertisement and referral by CBO staff/peers. With oral informed consent, 

in-depth interviews were conducted to discuss the participants’ personal beliefs on PrEP, 

PrEP seeking behaviors and experiences, reasons for accepting/not accepting PrEP, and 

facilitators/barriers to seeking PrEP-related care. Each participant received 100 RMB (~14 

USD). Interviews were audio-recorded and transcribed verbatim. Guided by the Grounded 

Theory (Chapman et al., 2015), a preliminary code list was applied to the transcripts and 

modified based on the actual content. Themes relevant to PrEP perception, acceptability, and 

service use challenges were extracted from the data.

Results

A total of 520 MSM completed the online survey, among whom 489 (94%) self-reported 

to be HIV-negative. Table 1 summarizes the demographic characteristics, HIV risks, mental 

health status, and disclosure of sexual orientation of the HIV-negative sample. The majority 

of the HIV-negative MSM (n=374; 74.7%) had heard of PrEP before the survey. The 

most frequently cited channels to learn about PrEP were internet/social media, CBO, 

healthcare providers, research projects, and community outreach workers/social workers. 

Taking PrEP before and after sex was accepted by 67.7% of the HIV-negative participants, 

while taking daily dosage of PrEP attracted fewer participants (55.0%). About two-thirds 

of the participants accepted PrEP even the protective efficacy is less than 100% (67.1%), 

59.3% were willing to pay out of pocket for PrEP, and 60.1% expressed willingness to 

take PrEP once it becomes available in China (Table 2). PrEP acceptability was positively 

associated with full-time employment and negatively associated with mental health issues 

and non-disclosure of sexual orientation (Table 3).

The in-depth interviews revealed four main themes of barriers to PrEP using: 1) Negative 

perception or misperception of PrEP was prevailing. First, taking daily antiretroviral drugs 

was often seen as signs of HIV-positivity, promiscuity, or barebacking in the local MSM 

circle. Second, lack of risk perception also hindered the MSM’s PrEP service seeking. 

Lastly, PrEP, as any medical intervention, was perceived to have intolerable side effects and 

potential interaction with other chronic disease treatments. 2) Competing HIV prevention 

methods were considered to be more convenient and cost-effective than PrEP. For example, 

PEP was preferable because it does not require long-term commitment and adherence. Some 

participants brought HIV home testing kits to random sex encounters to screen the partner’s 

HIV status before sex. There were also MSM participants who considered PrEP to be 

redundant if condoms were used. 3) PrEP was deterred by the low accessibility and high 

cost. At the time of the study, tenofovir-based PrEP regimens were limitedly available in 

centralized specialty hospitals. Truvada had not been officially approved in mainland China 

at the time of the interview. The MSM did not anticipate it to be covered by insurance 

should it be approved because HIV prevention was considered as non-essential by the 
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mainstream society. Purchasing generic Truvada from Thailand at a lower cost was a popular 

practice among local MSM. 4) MSM had experienced discriminatory treatment when 

seeking PrEP services even in specialty care settings. When mentioning the potential of 

integrating PrEP-related services into primary care clinics, MSM participants were agreeable 

to the convenient location, but at the same time question primary care providers’ (PCP) 

service capacity and confidentiality protection. Some participants experienced providers 

broadcasting their names and medications in waiting areas. They were more comfortable 

seeking PrEP-related counseling in MSM-specific CBO. However, they understood that 

CBO providers might not have credentials in PrEP prescription.

Discussion

The finding signals the population readiness of the systematic rollout of PrEP programs in 

China. PrEP acceptance level was found to be sufficing even under unfavorable conditions 

(e.g., less than 100% protection or out-of-pocket payment). The level of PrEP awareness 

was also reasonable despite several misconceptions. Since the study participants cited the 

internet as a trusted information source, social media should be further employed to bolster 

PrEP dissemination and clear negative images and misconceptions of PrEP.

Various hindrance factors of PrEP were identified, and the first was the high cost. Although 

Truvada has been approved recently, it is still out of the affordable range for most Chinese 

people and not covered in the insurance (Time Weekly, 2020). Although generic PrEP is 

available in Thailand, the hassle and cost associated with overseas traveling could push PrEP 

out of reach for many. Policymakers should include Truvada in health insurance schemes 

and provide cost-sharing plans to incentivize PrEP use.

Limited accessibility of PrEP is another significant barrier to PrEP use. MSM CBO should 

be mobilized to play an enhanced role in PrEP-related service delivery. Specifically, they 

are well-positioned to promote awareness of the recent approval of Truvada. Another 

promising strategy is involving PCP in PrEP education and prescription, given their 

established network and relationships with community residents. This service model has 

been implemented in other countries (Edelman et al., 2019; Marcus et al., 2016). MSM 

in this study expressed favorable attitudes towards geographic convenience of primary care 

settings, with concerns of providers’ knowledge and capacity to deliver PrEP. PCP need 

technical guidance and supervision in prescription and management of PrEP, as well as 

training in medical ethics to provide medical services in an MSM-accepted manner. They 

should also be informed of the recent approval of Truvada in China.

Additional identified challenges to PrEP uptake include mental health impairment, which 

impedes every step in the PrEP service continuum, from accessing care to long-term 

adherence (Defechereux et al., 2016; Mehrotra et al., 2016). On a related note, non-

disclosure of sexual identity could be a reflection of internalized stigma and lack of social 

support, which are barriers to PrEP service utilization (Veronese et al., 2019). The study 

highlighted the necessity to address mental health and social problems among MSM as an 

integral component of PrEP promotion and provision.

Lin et al. Page 4

AIDS Care. Author manuscript; available in PMC 2023 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The study limitations included lack of generalizability to other geographic areas, over-

sampling of highly educated MSM through online recruitment, and social-desirability bias. 

Despite the limitations, the study identified several challenges and hindering factors that 

should be addressed to ensure successful implementation of PrEP in China. Programs 

aiming to promote PrEP uptake should consider reducing the out-of-pocket cost of the 

medication, involving CBO and primary care systems to expand PrEP accessibility, and 

addressing social/mental challenges faced by MSM.

Acknowledgement

We thank our colleagues from Guangdong Provincial Center for Disease Control and Prevention and “Guang Tong” 
Community-based Organization who provided assistance that greatly contributed to the research.

Funding: This study was supported by the UCLA Center for HIV Identification, Prevention, and Treatment Services 
(CHIPTS) 2018–2019 Mentored Pilot Grant. CHIPTS was funded by the National Institute of Mental Health of the 
National Institutes of Health under award number [P30MH058107].

References

Avert. (2019). HIV and AIDS in China. Retrieved July 10, 2020, from https://www.avert.org/
professionals/hiv-around-world/asia-pacific/china.

Centers for Disease Control and Prevention. (2014). Preexposure prophylaxis for the prevention of 
HIV infection in the United States – Clinical providers supplement. 2014. Retrieved July 10, 2020, 
from https://www.cdc.gov/hiv/pdf/prepprovidersupplement2014.pdf.

Chapman A, Hadfield M, & Chapman C (2015). Qualitative research in healthcare: An introduction to 
grounded theory using thematic analysis. Journal of the Royal College of Physicians of Edinburgh, 
45(3), 201–205. doi:10.4997/jrcpe.2015.305.

Chemnasiri T, Varangrat A, Amico KR, Chitwarakorn A, Dye BJ, Grant RM, & Holtz 
TH (2019). Facilitators and barriers affecting PrEP adherence among Thai men who have 
sex with men (MSM) in the HPTN 067/ADAPT Study. AIDS Care, 32(2), 249–254. 
doi:10.1080/09540121.2019.1623374. [PubMed: 31159584] 

Defechereux PA, Mehrotra M, Liu AY, McMahan VM, Glidden DV, Mayer KH, … & iPrEx Study 
Team (2016). Depression and Oral FTC/TDF Pre-exposure Prophylaxis (PrEP) Among Men and 
Transgender Women Who Have Sex With Men (MSM/TGW). AIDS and Behavior, 20(7), 1478–
1488. doi: 10.1007/s10461-015-1082-2. [PubMed: 26078115] 

Edelman EJ, Moore BA, Calabrese SK, Berkenblit G, Cunningham CO, Ogbuagu O, . . . Blackstock 
O (2020). Preferences for implementation of HIV pre-exposure prophylaxis (PrEP): Results 
from a survey of primary care providers. Preventive Medicine Reports, 17, 101012. doi:10.1016/
j.pmedr.2019.101012. [PubMed: 31890474] 

Gilead Press Release. (2020). China National Medical Products Administration Approves Truvada® 
for HIV Pre-Exposure Prophylaxis (PrEP). https://www.gileadchina.com/en/news/press-releases/
2020/8/china-national-medical-products-administration-approves-truvada

He H, Lv F, Zhang NN, Wu Z, Liao Q, Chang Z, . . . Yang J (2017). Look into the HIV Epidemic of 
Gay Community with a Socio-Cultural Perspective: A Qualitative Study in China, 2015–2016. Plos 
One, 12(1). doi:10.1371/journal.pone.0170457.

Holt M, Murphy DA, Callander D, Ellard J, Rosengarten M, Kippax SC, & Wit JB (2012). 
Willingness to use HIV pre-exposure prophylaxis and the likelihood of decreased condom use 
are both associated with unprotected anal intercourse and the perceived likelihood of becoming HIV 
positive among Australian gay and bisexual men. Sexually Transmitted Infections, 88(4), 258–263. 
doi:10.1136/sextrans-2011-050312. [PubMed: 22290327] 

Marcus JL, Volk JE, Pinder J, Liu AY, Bacon O, Hare CB, & Cohen SE (2016). Successful 
Implementation of HIV Preexposure Prophylaxis: Lessons Learned From Three Clinical 
Settings. Current HIV/AIDS Reports, 13(2), 116–124. doi:10.1007/s11904-016-0308-x. [PubMed: 
26898645] 

Lin et al. Page 5

AIDS Care. Author manuscript; available in PMC 2023 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.avert.org/professionals/hiv-around-world/asia-pacific/china
https://www.avert.org/professionals/hiv-around-world/asia-pacific/china
https://www.cdc.gov/hiv/pdf/prepprovidersupplement2014.pdf
https://www.gileadchina.com/en/news/press-releases/2020/8/china-national-medical-products-administration-approves-truvada
https://www.gileadchina.com/en/news/press-releases/2020/8/china-national-medical-products-administration-approves-truvada


Mehrotra ML, Glidden DV, McMahan V, Amico KR, Hosek S, Defechereux P, …., & Grant RM 
(2016). The Effect of Depressive Symptoms on Adherence to Daily Oral PrEP in Men who have 
Sex with Men and Transgender Women: A Marginal Structural Model Analysis of The iPrEx 
OLE Study. AIDS and Behavior, 20(7), 1527–1534. doi:10.1007/s10461-016-1415-9 [PubMed: 
27125241] 

Mi G, Ma B, Kleinman N, Li Z, Fuller S, Bulterys M, Hladik W, & Wu Z (2016). Hidden and Mobile: 
A Web-based Study of Migration Patterns of Men Who Have Sex With Men in China. Clinical 
Infectious Diseases, 62(11), 1443–1447. doi: 10.1093/cid/ciw167. [PubMed: 27129466] 

Pinto RM, Berringer KR, Melendez R, & Mmeje O (2018). Improving PrEP Implementation Through 
Multilevel Interventions: A Synthesis of the Literature. AIDS and Behavior, 22(11), 3681–3691. 
doi:10.1007/s10461-018-2184-4. [PubMed: 29872999] 

Raifman JR, Flynn C, & German D (2017). Healthcare Provider Contact and Pre-exposure Prophylaxis 
in Baltimore Men Who Have Sex With Men. American Journal of Preventive Medicine, 52(1), 
55–63. doi:10.1016/j.amepre.2016.07.031 [PubMed: 27662698] 

Veronese V, Clouse E, Wirtz AL, Thu KH, Naing S, Baral SD, . . . Beyrer C (2019). “We are 
not gays… don’t tell me those things”: Engaging ‘hidden’ men who have sex with men and 
transgender women in HIV prevention in Myanmar. BMC Public Health, 19(1). doi:10.1186/
s12889-018-6351-3.

Werner RN, Gaskins M, Ahrens J, Jessen H, Kutscha F, Mosdzen R, . . . Nast A (2018). Knowledge 
and use of HIV pre-exposure prophylaxis among men who have sex with men in Berlin – A 
multicentre, cross-sectional survey. Plos One, 13(9). doi:10.1371/journal.pone.0204067.

World Health Organization. Guidance on oral pre-exposure prophylaxis (PrEP) for serodiscordant 
couples, men and transgender women who have sex with men at high risk of HIV: 
Recommendations for use in the context of demonstration projects, July 2012. Retrieved July 
10, 2020, from http://www.who.int/iris/handle/10665/75188.

Zimmermann HM, Eekman SW, Achterbergh RC, Schim Van Der Loeff Maarten F, Prins M, Vries 
HJ, . . . Davidovich U (2019). Motives for choosing, switching and stopping daily or event-driven 
pre-exposure prophylaxis – a qualitative analysis. Journal of the International AIDS Society, 
22(10). doi:10.1002/jia2.25389.

Lin et al. Page 6

AIDS Care. Author manuscript; available in PMC 2023 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.who.int/iris/handle/10665/75188


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Lin et al. Page 7

Table 1.

Demographic and background characteristics of the HIV-negative MSM participants (N=489)

N %

Age

 ≤25 years 157 32.11

 26–30 years 215 43.97

 ≥31 years 117 23.93

Education

 High school graduation or below 94 19.22

 Associated degree 130 26.58

 Undergraduate degree 228 46.63

 Graduate degree or above 37 7.57

Employment

 Unemployed or no stable employment 167 34.15

 Full-time employment 322 65.85

Annual income

 ≤10,000 USD 146 29.86

 10,001–20,000 USD 194 39.67

 ≥20,001 USD 149 30.47

Having had multiple sex partners in the past half year 247 50.51

Having had condomless sex in the past half year 85 18.56

Having experienced mental health issues in the past 374 76.48

Disclosure of sexual orientation to the public

 Fully disclosed 34 6.95

 Partially disclosed 295 60.33

 Not disclosed 160 32.72
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Table 2.

Knowledge, information source, and acceptability of PrEP among HIV-negative MSM (N=489)

Number %

PrEP knowledge 

 Have heard of PrEP before the survey 374 74.7

PrEP Information sources 

 Internet 167 34.2

 Community-based organization/non-governmental organization 158 32.3

 Healthcare provider 101 20.7

 Research project 96 19.6

 Community outreach program/social worker 91 18.6

 A gay/lesbian/bisexual friend 58 11.9

 Sex partner 57 11.7

 Newspaper 18 3.7

 A non-gay/lesbian/bisexual friend 16 3.3

 Family member/relative 4 0.8

 Others 2 0.4

PrEP acceptability (agree/strongly agree with the statements below) 

 Willing to take PrEP every day to lower the chances of getting HIV 269 55.0

 Willing to take PrEP before or after sex to lower the risk of HIV 331 67.7

 Going to take PrEP as soon as it is available in China 294 60.1

 Thinking he would need to take PrEP someday 201 41.1

 Willing to take PrEP even if it wasn’t 100% effective 328 67.1

 Willing to pay for PrEP 290 59.3
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Table 3.

Factors associated with PrEP acceptability among HIV-negative MSM (N=489)

Standardized Beta P-value

Age (year) −0.01 0.808

Having an undergrad degree −0.04 0.354

Having a fulltime job 0.10 0.033

Annual income (per 10k RMB) −0.02 0.713

Having had multiple sex partners in the past six months −0.02 0.608

Having had condomless sex in the last six months −0.04 0.387

Having experienced mental health issues in the past −0.12 0.015

Having not disclosed sexual orientation to the public −0.15 0.002
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