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Abstract

Background: Pre-exposure prophylaxis (PrEP) is an effective HIV prevention measure. Clinicians play a crucial role in PrEP
implementation, and their knowledge, attitudes, and career experience may affect their willingness to prescribe PrEP. However,
little is known about the attitudes and willingness of clinicians to prescribe PrEP in countries without PrEP-specific guidelines.

Objective: We aimed to determine the factors associated with clinicians being willing to prescribe PrEP in China.

Methods: Between May and June 2019, we conducted an online cross-sectional survey of clinicians in 31 provinces across the
six administrative regions in China on the WeChat smartphone app platform. Multivariable logistic regression was used to
determine factors associated with willingness to prescribe PrEP.

Results: Overall, 777 HIV clinicians completed the survey. Most of the respondents had heard of PrEP (563/777, 72.5%), 31.9%
(248/777) thought that PrEP was extremely effective for reducing the risk of HIV infection, and 47.2% (367/777) thought that it
was necessary to provide PrEP to high-risk groups. After adjusting for age, gender, ethnicity, and educational background of the
clinicians, the following factors significantly increased the odds of the clinicians being willing to prescribe PrEP: having worked
for more than 10 years, compared to 5 years or less (adjusted odds ratio [aOR] 2.82, 95% CI 1.96-4.05); having treated more than
100 patients living with HIV per month, compared to 50 patients or fewer (aOR 4.16, 95% CI 2.85-6.08); and having heard of
PrEP (aOR 7.32, 95% CI 4.88-10.97). Clinicians were less likely to be willing to prescribe PrEP if they were concerned about
poor adherence to PrEP (aOR 0.66, 95% CI 0.50-0.88), the lack of PrEP clinical guidelines (aOR 0.47, 95% CI 0.32-0.70), and
the lack of drug indications for PrEP (aOR 0.49, 95% CI 0.32-0.76).
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Conclusions: About half of all clinicians surveyed were willing to prescribe PrEP, but most surveyed had a low understanding
of PrEP. Lack of PrEP clinical guidelines, lack of drug indications, and less than 11 years of work experience were the main
barriers to the surveyed clinicians’ willingness to prescribe PrEP. Development of PrEP clinical guidelines and drug indications,
as well as increasing the availability of PrEP training, could help improve understanding of PrEP among clinicians and, thus,
increase the number willing to prescribe PrEP.

(JMIR Public Health Surveill 2021;7(6):e24235) doi: 10.2196/24235
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Introduction

Pre-exposure prophylaxis (PrEP) is a highly effective
preventative strategy for HIV; through a combination of HIV
approaches recommended by the World Health Organization
(WHO), PrEP can reduce HIV transmission [1]. PrEP strategies
involve key HIV-negative populations who take antiretroviral
medications and attend routine visits with an HIV clinician in
order to prevent HIV transmission. Recent clinical trials among
men who have sex with men (MSM) have shown that daily oral
PrEP and on-demand PrEP can prevent 86% and 96% of HIV
infections, respectively [2]. Tenofovir disoproxil
fumarate/emtricitabine (TDF/FTC; brand name Truvada) has
been approved by the WHO for PrEP use among
adults and adolescents at risk of HIV [3,4]. About 40 countries
around the world have incorporated PrEP into their health
systems, 10 of which have carried out nationwide programs [2].
The other 30, including China, are implementing pilot projects
exploring the acceptability, effectiveness, and cost of PrEP
[2,5]. At present, only a few countries have provided support
on implementing this new strategy through country-specific
guidelines for clinicians [3,6].

Before prescribing PrEP, physicians must assess the HIV risk
of the patient, their likely adherence, and any potential side
effects in order to ensure effective use of PrEP [7-10]. PrEP is
most effective at reducing HIV risk when targeted toward
high-risk populations [6]. Assessing likely adherence is crucial,
as patients with low adherence to PrEP did not have a reduction
in HIV risk [11]. In addition, as some high-risk populations
have anxiety and depression [12], any potential side effects of
PrEP must be assessed by the clinician prior to prescribing PrEP.
Thus, any support in making these judgments before prescribing
is needed.

One potential method to support clinicians in prescribing PrEP
is through providing clinical guidelines to standardize HIV risk
assessment. In countries where national PrEP clinical guidelines
have been issued, physicians weigh PrEP-related knowledge,
attitudes, and experiences when making their decision to
prescribe PrEP [13,14]. Some developed countries (eg, the
United States, the United Kingdom, and Canada) have examined
the attitudes and intentions to prescribe PrEP among clinicians
through investigations [15-22]. However, in low- and
middle-income countries that do not have national PrEP clinical
guidelines, clinicians’ knowledge and willingness to prescribe
PrEP has not previously been well-reported.

Despite the high burden caused by the HIV epidemic, China has
been slower to implement PrEP compared to other developed
countries [2], and few studies have evaluated PrEP use in China.
The National Health Commission in China has stated that the
country needs to promote PrEP implementation by carrying out
nationwide pilot work. The Chinese Center for Disease Control
and Prevention has established pilot projects in seven provinces,
running from October 2008 to November 2019, to study the
feasibility of using PrEP in key populations [23]. In addition,
China Medical University carried out real-world research of
PrEP use among MSM in Shenyang, Beijing, Chongqing, and
Shenzhen starting in December 2018; this research concluded
in December 2020 [24]. In addition to these real-world studies
on PrEP implementation, several studies have also shown that
Chinese MSM are very willing to use PrEP [25,26]. However,
the current proportion of PrEP prescriptions in key populations
in China is less than 1%, much lower than that in other
developed countries (9.5% in the United States and 2.5% in
Australia) [27]. Clinicians may be reluctant to prescribe PrEP
because of limited understanding, thus leading to this low
percentage of prescriptions among key groups in China.

To evaluate PrEP-related attitudes among Chinese clinicians,
we conducted a nationwide online survey investigating
PrEP-related awareness and attitudes, experience with PrEP,
and potential perceived barriers to being willing to prescribe
PrEP.

Methods

Respondents and Procedures
Between May and June 2019, we conducted a nationwide
anonymous online survey among Chinese HIV clinicians in 31
provinces across six administrative regions. The questionnaire
was designed based on current literature of HIV prevention
using PrEP in China and with the support of subject matter
experts. Clinicians with clinical medical qualifications were
eligible for the study if they were currently working in a position
at an infectious disease or general hospital that included treating
patients living with HIV. We reached out to HIV clinicians
through the two largest professional work groups in China on
WeChat, the most popular social media app in China: the
National clinicians group focusing on HIV/AIDS and the
National physician platform for the communication of difficult
HIV/AIDS cases. The administrators of these two WeChat
groups confirmed the clinical identities and specialties of their
members, and removed any members with nonclinical
identifications. Thus, 937 HIV clinicians were eligible for this
survey (Multimedia Appendix 1). After conducting a pilot study

JMIR Public Health Surveill 2021 | vol. 7 | iss. 6 | e24235 | p. 2https://publichealth.jmir.org/2021/6/e24235
(page number not for citation purposes)

Cui et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://dx.doi.org/10.2196/24235
http://www.w3.org/Style/XSL
http://www.renderx.com/


with 50 eligible participants by convenience sampling, which
was included in the final results, we evaluated the accuracy and
reliability of the questionnaire and modified the survey
accordingly. To recruit participants from the remaining eligible
clinicians, we posted a brief description of the survey, including
the purpose and significance, and links to the questionnaire.
The inclusion criteria for this survey were as follows: (1) 18
years of age or older, (2) practicing in an HIV-related medical
institution, and (3) treated at least one person living with HIV
over the past year. Based on the open ID of WeChat, each
individual was allowed to access the online survey only once
and the answers could be reviewed or changed before
submission. We confirmed the identity of participants through
collected self-reported information about medical background
and relevant experience. After submission of the completed
questionnaire, we provided a subsidy of 30 Yuan (US $4.50)
to participants to compensate for the time they spent completing
the survey (ie, about 6 to 10 minutes). We used self-reported
contact information only to deliver the subsidy. Ethical approval
was obtained from the Institutional Review Board of the First
Affiliated Hospital of China Medical University
([2019]2015-138-9). In our analysis, we followed the
CHERRIES (Checklist for Reporting Results of Internet
E-Surveys) guidelines (Multimedia Appendix 2).

Measures
After providing online informed consent, clinicians completed
a voluntary anonymous survey. The questionnaire asked about
sociodemographic characteristics; medical background;
PrEP-related knowledge, attitudes, and experience; and barriers
to prescribing PrEP (Multimedia Appendix 3).

The primary outcome of this study was the percentage of
clinicians willing to prescribe PrEP to key populations based
on their response—yes or no—to the following question: “Do
you think it is necessary for clinicians to provide PrEP to HIV
high-risk populations to reduce HIV infections?” The
questionnaire also asked about the location, administrative level,
and type of hospital where they practiced; their academic title;
length of their career; and the average number of patients living
with HIV treated in the past month. We then assessed
PrEP-related knowledge: whether participants had ever heard
of PrEP, their understanding of PrEP, how effective they thought
PrEP was for reducing the risk of HIV infections, and whether
clinical guidelines for PrEP were available in China. We also
asked how often they recommend PrEP to MSM, heterosexual
males, heterosexual females, and serodiscordant couples.

Respondents were also asked how often they saw high-risk
groups actively seeking a PrEP prescription in the past 6 months
and potential barriers to them prescribing PrEP.

Statistical Analysis
Continuous variables were categorized for analysis. Age was
grouped into five categories (25, 26-39, 40-49, 50-59, and 60
years), length of career was grouped into three categories (5,
6-10, and 11 years), and average number of patients living with
HIV treated per month was also grouped into three categories
(50, 51-100, and 101 patients). We described the distribution
of the variables by presenting the frequency and percentage.
We then conducted univariable and multivariable logistic
regression to determine predictors of clinicians being willing
to prescribe PrEP and presented crude odds ratios (ORs) and
adjusted ORs (aORs) with the corresponding 95% CIs. If there
were no clinicians in a specific cell in a comparison, 0.5 was
added to all cells to compute the OR [28]. Significant predictors
in the univariable analysis were included in the multivariable
logistic regression. We adjusted for age, gender, ethnicity, and
educational background of the clinician in the multivariable
model. All statistical analyses were performed with SPSS,
version 25.0 (IBM Corp). A two-tailed P value of less than .05
was considered statistically significant.

Results

Demographic and Medical Background Characteristics
A total of 777 eligible clinicians completed the survey, which
represented a response rate of 82.9% (777/937) (Multimedia
Appendix 1). Among these 777 survey responses, 50 (6.4%)
were from the pilot survey. The median age of the participants
was 42 years (IQR 36-48), around half were female (417/777,
53.7%), the most common ethnicity was Han (712/777, 91.6%),
and most had a bachelor’s degree or above (743/777, 95.6%).
The highest proportion of participants were from South Central
China (201/777, 25.9%). The distribution of HIV clinicians
surveyed at the province level and economic level is included
in Multimedia Appendix 4. Approximately half of the
participants worked in infectious disease hospitals (394/777,
50.7%), and 54.2% (421/777) were deputy chief physicians or
chief physicians. Slightly more than half (432/777, 55.6%) had
worked for more than 5 years, and 59.3% (461/777) treated an
average of 50 or fewer patients living with HIV per month
(Table 1).
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Table 1. Demographic and medical background characteristics of clinicians.

Value (N=777), n (%)Characteristic

Demographic characteristic

Age (years)

3 (0.4)≤25

302 (38.9)26-39

331 (42.6)40-49

131 (16.9)50-59

10 (1.3)≥60

Ethnicity

712 (91.6)Han

65 (8.4)Non-Han

Gender

360 (46.3)Male

417 (53.7)Female

Administrative region of Chinaa

201 (25.9)South Central

199 (25.6)Southwest

164 (21.1)Northeast

116 (14.9)East

71 (9.1)North

26 (3.3)Northwest

Education level

5 (0.6)Technical secondary school

29 (3.7)Junior college

743 (95.6)Bachelor’s degree or above

Medical background and experience

Type of hospital

383 (49.3)General

394 (50.7)Infectious disease

Academic title

82 (10.6)General physician

274 (35.3)Attending doctor

221 (28.4)Deputy chief physician

200 (25.7)Chief physician

Specialization

649 (83.5)HIV

128 (16.5)General infectious diseases

Length of career (years)

345 (44.4)≤5

184 (23.7)6-10

248 (31.9)≥11

Average number of patients living with HIV treated per month

461 (59.3)≤50
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Value (N=777), n (%)Characteristic

128 (16.5)51-100

188 (24.2)≥101

aThe 31 provinces were located across six administrative regions.

Self-Rated Knowledge, Attitudes, and Experience
Associated With PrEP and Barriers to Prescribing
In this study, 72.5% (563/777) of the clinicians reported that
they had heard of PrEP; however, only 30.8% (239/777) had
an excellent or good understanding of PrEP, and 31.9%
(248/777) thought that PrEP was extremely effective for
reducing the risk of HIV infection. Most clinicians (635/777,
81.7%) considered that PrEP clinical guidelines were not
available in China. About half (367/777, 47.2%) believed that
it was necessary for clinicians to provide PrEP to HIV high-risk
populations to reduce HIV infections and were, thus, defined
as willing to prescribe PrEP. Clinicians were more likely to
mostly recommend PrEP to serodiscordant couples (439/777,

56.5%), followed by MSM (309/777, 39.8%). Few clinicians
(201/777, 25.9%) often or occasionally saw high-risk
populations actively seeking PrEP prescriptions. Among the
clinicians surveyed, concerns about prescribing PrEP included
the following: side effects of treatment (484/777, 62.3%),
promoting the occurrence of high-risk sexual behaviors
(476/777, 61.3%), and poor adherence to PrEP (383/777, 49.3%)
(Table 2).

Figure 1 depicts the six administrative regions of China; the
percentages of clinicians from these regions who self-reported
an excellent or good understanding of PrEP, who found that
PrEP was necessary for high-risk groups, and who treated 50
or fewer patients living with HIV per month are shown in Table
3.

JMIR Public Health Surveill 2021 | vol. 7 | iss. 6 | e24235 | p. 5https://publichealth.jmir.org/2021/6/e24235
(page number not for citation purposes)

Cui et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

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


Table 2. Self-rated knowledge, attitudes, experience, and barriers associated with pre-exposure prophylaxis (PrEP).

Value (N=777), n (%)Variable

Self-rated knowledge

Heard of PrEP

563 (72.5)Yes

214 (27.5)No

Understanding of PrEP

86 (11.1)Excellent

153 (19.7)Good

538 (69.2)Low

Effectiveness of PrEP on reducing the risk of HIV infection

248 (31.9)Extremely effective

106 (13.6)Possibly effective

419 (53.9)Not sure

4 (0.5)Ineffective

PrEP clinical guidelines are available in China

142 (18.3)Yes

635 (81.7)No

Attitudes towards PrEP

Providing PrEP to high-risk groups

367 (47.2)Necessary

410 (52.8)Not necessary

Recommend PrEP prescription to men who have sex with men

309 (39.8)Mostly

254 (32.7)Frequently

55 (7.1)Seldom

159 (20.5)Never

Recommend PrEP prescription to heterosexual males

59 (7.6)Mostly

309 (39.8)Frequently

154 (19.8)Seldom

255 (32.8)Never

Recommend PrEP prescription to heterosexual females

58 (7.5)Mostly

352 (45.3)Frequently

153 (19.7)Seldom

214 (27.5)Never

Recommend PrEP prescription to serodiscordant couples

439 (56.5)Mostly

197 (25.4)Frequently

58 (7.5)Seldom

83 (10.7)Never

Experience related to PrEP

See high-risk groups actively seeking PrEP prescriptions
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Value (N=777), n (%)Variable

50 (6.4)Often

151 (19.4)Occasionally

213 (27.4)Seldom

363 (46.7)Never

Perceived barriers to prescribing PrEP

Concerned about promoting the occurrence of high-risk sexual behaviors

476 (61.3)Yes

301 (38.7)No

Concerned about increasing the risk of other sexually transmitted diseases

120 (15.4)Yes

657 (84.6)No

Concerned about p oor adherence to PrEP

383 (49.3)Yes

394 (50.7)No

Concerned about drug resistance

271 (34.9)Yes

506 (65.1)No

Concerned about side effects of PrEP

484 (62.3)Yes

293 (37.7)No

Concerned about the cost of PrEP

462 (59.5)Yes

315 (40.5)No

Concerned about reduction of resources for patients living with HIV

123 (15.8)Yes

654 (84.2)No

Concerned about lack of PrEP clinical guidelines

140 (18.0)Yes

637 (82.0)No

Concerned about l ack of drug indications

108 (13.9)Yes

669 (86.1)No
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Figure 1. The six administrative regions of China.
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Table 3. Pre-exposure prophylaxis (PrEP)–related knowledge, attitudes, and medical experience of clinicians in six administrative regions of China.

Value, n (%)Variable and regions of China

Self-reported an excellent or good understanding of PrEP

63 (31.3)South Central (n=201)

58 (29.1)Southwest (n=199)

49 (29.9)Northeast (n=164)

39 (33.6)East (n=116)

21 (29.6)North (n=71)

9 (34.6)Northwest (n=26)

PrEP was necessary for high-risk groups

95 (47.3)South Central (n=201)

90 (45.2)Southwest (n=199)

87 (53.0)Northeast (n=164)

54 (46.6)East (n=116)

26 (36.6)North (n=71)

15 (57.7)Northwest (n=26)

Treated 50 or fewer patients living with HIV per month

135 (67.2)South Central (n=201)

108 (54.3)Southwest (n=199)

90 (54.9)Northeast (n=164)

69 (59.5)East (n=116)

40 (56.3)North (n=71)

19 (73.1)Northwest (n=26)

Predictors of Clinicians Being Willing to Prescribe
PrEP
Table 4 presents the crude ORs of potential factors that could
affect clinicians’ willingness to prescribe PrEP. All significant
factors in the crude analysis were analyzed using multivariable
logistic regression (Figure 2). After adjusting for age, gender,
ethnicity, and educational background, the following clinicians
were more likely to be willing to prescribe PrEP: those who
had been working for more than 10 years, compared to 5 years
or fewer (aOR 2.82, 95% CI 1.96-4.05); those who heard of
PrEP (aOR 7.32, 95% CI 4.88-10.97); and those who often had
high-risk populations actively requesting PrEP prescriptions,

compared to never requesting (aOR 79.35, 95% CI
18.78-335.31).

Clinicians who had a low understanding of PrEP, compared to
an excellent understanding (aOR 0.04, 95% CI 0.02-0.10), or
were not sure about the effectiveness of PrEP on reducing the
risk of HIV infection, compared to self-reporting PrEP as
extremely effective (aOR 0.05, 95% CI 0.04-0.08), were less
likely to be willing to prescribe PrEP. In addition, clinicians
who were concerned about the lack of PrEP clinical guidelines
(aOR 0.47, 95% CI 0.32-0.70) or the lack of drug indications
(aOR 0.49, 95% CI 0.32-0.76) were less likely to be willing to
prescribe PrEP.

JMIR Public Health Surveill 2021 | vol. 7 | iss. 6 | e24235 | p. 9https://publichealth.jmir.org/2021/6/e24235
(page number not for citation purposes)

Cui et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

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


Table 4. Univariable logistic regression of predictors of clinicians being willing to prescribe pre-exposure prophylaxis (PrEP) (N=777).

P valueOdds ratio (95% CI)Willing to prescribe PrEPVariable

No (n=410), n (%)Yes (n=367), n (%)

Age (years)

Reference156 (38.0)146 (39.8)26-39

.220.15 (0.01-2.98)3 (0.7)0 (0)≤25

.150.79 (0.58-1.09)190 (46.3)141 (38.4)40-49

.071.48 (0.98-2.23)55 (13.4)76 (20.7)50-59

.610.71 (0.20-2.58)6 (1.5)4 (1.1)≥60

Ethnicity

Reference375 (91.5)337 (91.8)Han

.860.96 (0.57-1.59)35 (8.5)30 (8.2)Non-Han

Administrative region of China

Reference87 (21.2)77 (21.0)Northeast

.271.26 (0.83-1.91)95 (23.2)106 (28.9)South Central

.670.91 (0.60-1.38)110 (26.8)89 (24.3)Southwest

.950.98 (0.61-1.59)62 (15.1)54 (14.7)East

.140.65 (0.37-1.16)45 (11.0)26 (7.1)North

.311.54 (0.67-3.56)11 (2.7)15 (4.1)Northwest

Type of hospital

Reference213 (52.0)170 (46.3)General

.121.25 (0.95-1.66)197 (48.0)197 (53.7)Infectious disease

Academic title

Reference45 (11.0)37 (10.1)General physician

.291.31 (0.80-2.15)132 (32.2)142 (38.7)Attending doctor

.740.92 (0.55-1.53)126 (30.7)95 (25.9)Deputy chief physician

.831.06 (0.63-1.77)107 (26.1)93 (25.3)Chief physician

Length of career (years)

Reference216 (52.7)129 (35.1)≤5

.051.44 (1.00-2.07)99 (24.1)85 (23.2)6-10

<.0012.70 (1.93-3.78)95 (23.2)153 (41.7)≥11

Average number of patients living with HIV treated per month

Reference281 (68.5)180 (49.0)≤50

.631.10 (0.74-1.64)75 (18.3)53 (14.4)51-100

<.0013.87 (2.68-5.59)54 (13.2)134 (36.5)≥101

Heard of PrEP

Reference177 (43.2)37 (10.1)No

<.0016.78 (4.58-10.03)233 (56.8)330 (89.9)Yes

U nderstanding of PrEP

Reference7 (1.7)79 (21.5)Excellent

<.0010.15 (0.07-0.36)56 (13.7)97 (26.4)Good

<.0010.05 (0.02-0.11)347 (84.6)191 (52.0)Low

Effectiveness of PrEP on reducing the risk of HIV infection

Reference42 (10.2)206 (56.1)Extremely effective
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P valueOdds ratio (95% CI)Willing to prescribe PrEPVariable

No (n=410), n (%)Yes (n=367), n (%)

<.0010.37 (0.22-0.61)38 (9.3)68 (18.5)Possibly effective

<.0010.06 (0.04-0.09)328 (80.0)91 (24.8)Not sure

.120.20 (0.03-1.49)2 (0.5)2 (0.5)Ineffective

See high-risk groups actively seeking PrEP prescriptions

Reference275 (67.1)88 (24.0)Never

<.0013.40 (2.37-4.88)102 (24.9)111 (30.2)Seldom

<.00112.10 (7.62-19.20)31 (7.6)120 (32.7)Occasionally

<.00175.00 (17.86-314.88)2 (0.5)48 (13.1)Often

Concerned about promoting the occurrence of high-risk sexual behaviors

Reference149 (36.3)152 (41.4)No

.150.81 (0.61-1.08)261 (63.7)215 (58.6)Yes

Concerned about increasing the risk of other sexually transmitted diseases

Reference325 (79.3)332 (90.5)No

<.0010.40 (0.26-0.62)85 (20.7)35 (9.5)Yes

Concerned about poor adherence to PrEP

Reference188 (45.9)206 (56.1)No

.0040.66 (0.50-0.88)222 (54.1)161 (43.9)Yes

Concerned about side effects of PrEP

Reference150 (36.6)143 (39.0)No

.500.90 (0.68-1.21)260 (63.4)224 (61.0)Yes

Concerned about lack of PrEP clinical guidelines

Reference315 (76.8)322 (87.7)No

<.0010.46 (0.32-0.68)95 (23.2)45 (12.3)Yes

Concerned about lack of drug indications

Reference336 (82.0)333 (90.7)No

.0010.46 (0.30-0.72)74 (18.0)34 (9.3)Yes
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Figure 2. Predictors of clinicians being willing to prescribe pre-exposure prophylaxis (PrEP) (N=777). aOR: adjusted odds ratio; Ref.: reference; STD:
sexually transmitted disease.

Discussion

Principal Findings
This is the first cross-sectional survey to assess the knowledge,
attitudes, and experience of HIV clinicians regarding PrEP in
China. While the proportion of clinicians surveyed who had
heard of PrEP was only slightly less compared to the proportion
in other developed countries, understanding of PrEP was much
lower in China. Of those surveyed, 72.5% (563/777) had heard
of PrEP, which was slightly lower than the percentage in the
United States (75% to 96%) [15-18] or in the United Kingdom
(77%) [19]. Only 30.8% of clinicians (239/777) rated their
knowledge of PrEP as good or excellent in our study, which
was much lower than previously reported in the United Kingdom
(80%) [19] and Canada (83.6%) [20]. We also found that 47.2%
(367/777) of the clinicians were willing to provide PrEP to
high-risk groups. In comparison, the pooled prevalence of
clinicians who were willing to prescribe PrEP in a meta-analysis
was 66% in the United States [21], and the proportion found in
Canada was 45.4% [20]. As there are no PrEP guidelines in
China, standardized education and guidance on PrEP is limited,
leading to low awareness on PrEP. In addition, as Chinese
clinicians have a shorter period of professional training and the

education levels of clinicians are relatively lower in remote
areas, they may be younger and less experienced when
beginning their clinical work compared with experienced
clinicians in western countries such as the United States [18,22].
This shorter training period and the lower education levels may
limit their PrEP-related knowledge and ability to prescribe PrEP
to key populations; thus, this group of clinicians in China should
be given priority for training. While this survey also found that
about half of Chinese clinicians were willing to prescribe PrEP,
their knowledge of PrEP was low compared to other developed
countries.

We found that over half of clinicians (53%) surveyed had seen
high-risk groups actively seeking PrEP prescriptions, which is
higher than the percentage in the United States (43%) [13].
Although Chinese MSM have a limited understanding of PrEP
[26,29,30], they are willing to actively seek PrEP prescriptions,
with a proportion of 75% in the relevant studies [2,25,31], while
the proportion is about 60% in the United States [32].

Our study also identified the factors that promote or hinder the
clinician in being willing to prescribe PrEP. Clinicians in
infectious disease hospitals with longer work experience were
more likely to be willing to prescribe PrEP for high-risk groups
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compared to those earlier in their careers. Previous studies have
found that clinicians who attended more clinical training
sessions were more likely to be willing to prescribe PrEP
[15,16,33]. Thus, these clinicians with the longer careers could
have been more likely to prescribe PrEP because they had more
targeted clinical training and more extensive clinical experience
over time. To increase the willingness to prescribe PrEP among
those with less work experience, junior clinicians from general
hospitals should specifically undergo PrEP-related training.

Concerns about the lack of PrEP clinical guidelines and drug
indications were two independent barriers to clinicians’
willingness to prescribe PrEP. Clinicians surveyed who were
concerned about the lack of PrEP clinical guidelines had about
half the odds of being willing to prescribe PrEP compared to
those who were not concerned. Thus, development and
implementation of PrEP guidelines could substantially increase
the number of clinicians who are willing to prescribe PrEP and
support the national implementation of PrEP [15,34]. The
current Chinese guidelines, published in 2018, for diagnosis
and treatment of HIV and AIDS only includes the definition of
PrEP [35] and does not include any information on PrEP-related
inclusion criteria, laboratory testing, PrEP regimens and
adherence, or potential side effects. In addition, clinicians who
were concerned about lack of PrEP indications were
significantly less likely to be willing to prescribe PrEP compared
to those who were not concerned. At the time this study was
conducted, PrEP was not approved in China for HIV prevention.
Thus, clinicians could be held liable for any possible side effects
of PrEP, decreasing the number willing to prescribe PrEP. This
potential problem was addressed in August 2020 when the
National Medical Products Administration of China approved
the use of Truvada for HIV prevention. Removing this barrier
should lead to more clinicians who are willing to prescribe PrEP.

The results of this survey can support the future implementation
of PrEP in China. First, by determining that concerns about lack
of PrEP guidelines and drug indications leads to lower likelihood
of being willing to prescribe PrEP, our study suggests that China
must implement and promote national PrEP guidelines. While
these guidelines are currently under development, it is
imperative that they are published and distributed as soon as
possible [23]. Second, our finding that less experienced
clinicians were less likely to prescribe PrEP, combined with
previous findings that PrEP-specific training led to clinicians
being more willing to prescribe PrEP, suggest that junior
clinicians should attend PrEP-specific training sessions [36].

Strengths and Limitations
This study was the first survey about PrEP-related knowledge,
attitudes, and experience and barriers to prescribing PrEP among
Chinese clinicians. By determining barriers in prescribing PrEP
that must be addressed, our work will help promote PrEP
implementation in China. We also conducted an online survey
and obtained responses from all 31 provinces, while previous
studies have conducted surveys only in a limited geographic
area.

However, our study was limited by the small sample size
compared to the total number of HIV clinicians in China, and
the clinicians eligible for this study were not randomly sampled
from all HIV clinicians in China. We also had few participants
from certain provinces; in particular, provinces in the northwest
where the proportion of clinicians who self-identified ethnically
as Han was low. Therefore, our results are not representative
of all HIV clinicians in China. Second, because this study was
cross-sectional, we could not evaluate any causal relationship
between potential factors and the clinicians’ willingness to
prescribe PrEP. Third, as this survey was based on self-reported
knowledge and attitudes toward PrEP, their subjective answers
could be impacted by response bias. Fourth, while the ratio of
HIV clinicians from infectious disease hospitals and from
general hospitals is generally 2:1 in China, in our study, the
ratio was about 1:1. This lower representation of HIV clinicians
from infectious disease hospitals could lead to selection bias
and make our results less representative of HIV clinicians
working in infectious disease hospitals. Lastly, as HIV
prevention regulations vary substantially between different
countries, we cannot extrapolate our China-specific results to
other countries.

Conclusions
This survey found that a high proportion of Chinese clinicians
had heard of PrEP, but many had limited understanding and
incorrect knowledge of PrEP. The current lack of national
clinical guidelines and drug indications for PrEP may lead to
clinicians being less willing to prescribe PrEP. To address these
barriers, the government must publish and promote national
PrEP guidelines and clinicians with limited work experience
should undergo PrEP-specific training to increase and promote
use of PrEP among high-risk groups and reduce the risk of HIV
infections.
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