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Abstract
Introduction Few studies focused on the Pre-Exposure Prophylaxis (PrEP) -related aspects, and the applicability of 
prior evidence to young men who have sex with men (YMSM) students was unknown. This study aimed to assess the 
awareness, willingness, uptake, and adherence (AWUA) to PrEP among YMSM students in China and to explore the 
associated factors with these stages.

Methods A cross-sectional survey with a sizable sample of 1151 was conducted among YMSM students aged 16 and 
above, who self-identified as men who have sex with men(MSM) and resided in mainland China between October 
20 and December 20, 2021. The chi-square test and Fisher’s exact test were used for univariate analysis, followed by 
multivariable logistic regression analysis of influencing factors at all levels.

Results According to the cascade analysis approach, 88.71% of the participants were aware of PrEP, among which 
66.7% expressed willingness to use it. Among those who were willing to use PrEP, only 13.80% took it, and of those 
who took it, 44.68% adhered to it. The students taking PrEP were those with higher education (OR = 4.239, 95% CI: 
1.334–13.467), residence in pilot cities (OR = 2.791, 95% CI: 1.498–5.198), residence in high-risk areas (OR = 5.082, 95% 
CI: 2.224–11.612), engagement in multi-person sexual behavior (OR = 2.186, 95% CI: 1.236–3.867), and substance use 
(OR = 1.908, 95% CI: 1.167–3.118). Furtherly, students with higher adherence to PrEP were likely to have receptive 
sexual behaviors (OR = 8.702, 95% CI: 2.070-36.592), absence of substance use (OR = 4.468, 95% CI: 1.371–14.561), and 
uptake of PrEP through daily oral route. (OR = 7.065, 95% CI: 1.699–29.371).

Conclusion YMSM students exhibit distinct patterns of “high awareness, low willingness, low uptake, and low 
adherence” to PrEP. Strategies for reduction in the acquisition of HIV prioritizing the current features of utilizing PrEP 
were urgently warranted.
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Introduction
Globally, approximately 4,000 individuals acquire HIV 
daily, of which over a quarter fall within the young aged 
15–24 years old [1]. In the Asia-Pacific region, more than 
half (52%) of newly transmitted young individuals with 
HIV are identified as gay men and other men who engage 
in sexual activities with men [2]. In China, the preva-
lence of acquiring HIV among men who have sex with 
men (MSM) stands at 5.4% [3], with approximately 236.5 
thousand MSM aged 15–19 and 1.1 million aged 20–24 
having acquired HIV [4]. The incidence of newly acquir-
ing HIV among college students has sharply increased 
from 30 to 50% [5] over the past few years. Yet, research 
on HIV prevention targeting this particular group 
remains inadequate.

Pre-exposure Prophylaxis (PrEP) has demonstrated a 
remarkable efficacy of 99% in reducing the risk of acquir-
ing HIV from sexual intercourse [6]. In 2019, the World 
Health Organization revised its guidelines to include 
an event-driven approach as an alternative to the daily 
oral PrEP regimen for MSM. This approach involves the 
intake of two tablets orally 2 to 24 h before engaging in 
high-risk sexual behavior, followed by one tablet every 
24 h and 48 h after the initial dose [7]. However, a study 
conducted in China indicates that a mere 20% of MSM 
are aware of PrEP, and it is estimated that less than 1% 
of the MSM population, which amounts to 8.226 million 
individuals, actually initiate PrEP [8, 9]. A study con-
ducted in Chengdu in 2019 found that awareness of daily 
oral PrEP and event-driven PrEP was 33.8% and 30.7%, 
respectively, and the willingness to take daily oral and 
event-driven PrEP in the next six months was 60.1% and 
79.2%, respectively [10].

Given that students are actively engaging in sexual 
activities, displaying a natural curiosity to explore sexual 
experiences, and finding themselves at a critical phase 
of physical and psychological development, it is impera-
tive to develop comprehensive prevention and control 
strategies that encompass the use of PrEP for young men 
who have sex with men(YMSM). To make it an effective 
approach, it is crucial to understand the profile of PrEP 
utilization and explore the various factors associated with 
awareness, willingness, uptake, and adherence (AWUA). 
Previous studies have indicated that factors such as lit-
eracy, cost, sexual role, and sexual behavior are inter-
connected with PrEP. For instance, a study conducted in 
2013 by Jose et al. in the United States [11] demonstrated 
that literacy, residency, and insurance coverage were 
linked to perceptions surrounding PrEP. Furthermore, a 
study conducted in California in 2017 [12] revealed that 
PrEP usage was associated with factors such as income, 
engaging in receptive condomless anal sex, having HIV-
positive sexual partners, substance use, and recent 
sexually transmitted diseases (STDs). Hence, there is 

an urgent necessity to comprehend the current state of 
awareness, attitudes, and practices of YMSM students in 
China regarding PrEP. The acquirement of such insights 
will contribute to the provision of evidence for future 
research endeavors in this domain.

The purpose of this study was to gain a comprehen-
sive understanding of AWUA among YMSM students 
in China and to explore the factors associated with these 
aspects to offer insights and recommendations for future 
interventions and strategies in China. The ultimate goal 
is to make a significant contribution towards the global 
elimination of AIDS by the year 2030.

Methods
Participants
This cross-sectional study, conducted between October 
20 and December 20, 2021, examined oral PrEP aware-
ness, willingness, and use among MSM in 31 Chinese 
regions, comprising 22 provinces, four municipalities, 
and five autonomous regions. Sponsored by the WHO 
China Office, it was executed by the Tianjin “Shenlan” 
Public Health Counselling Service Center, with the assis-
tance of MSM community organizations in distributing 
electronic questionnaires across geographical areas. For 
participant recruitment, a combination of online and 
offline methods was employed using convenience and 
snowball sampling. The online approach involved com-
munity workers publicizing the study and recruiting par-
ticipants in WeChat Moments and Groups. The offline 
approach consisted of staff members visiting bars and 
bathhouses frequented by the gay community to recruit 
participants. A stratified proportional sampling method 
was employed to recruit a total of 6535 MSM aged 16 and 
above, who were confirmed to be HIV negative and self-
reported engaging in sexual intercourse with at least one 
man within the preceding six months. From the initially 
enrolled participants, a subgroup consisting of 1151 indi-
viduals was identified as students. The following flow-
chart illustrates the cascade analysis process from PrEP 
awareness to adherence (Fig. 1).

Measures
The sociodemographic variables captured in this study 
included age, educational attainment, monthly income, 
current place of residence, and inquiries concern-
ing sexual conduct within the preceding six months. In 
accordance with the PrEP cascade framework, the inves-
tigation examined PrEP awareness, PrEP willingness, 
PrEP uptake, and adherence to PrEP protocols. The study 
examined the rationale behind the decisions of partici-
pants who were aware of PrEP yet exhibited reluctance 
to utilize it, expressed willingness to initiate but had not 
commenced its use, and those who adhered to or discon-
tinued its usage.
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PrEP awareness
PrEP awareness was evaluated using “Have you heard of 
the term ‘PrEP’?” Participants responding affirmatively 
were classified as aware of PrEP, while those responding 
negatively were deemed unaware.

PrEP willingness
PrEP willingness employed a single-item measure which 
posed the question, “Would you be willing to utilize 
‘PrEP’?” Participants responding positively were catego-
rized as having willingness, whereas those responding 
negatively were considered lacking willingness.

PrEP uptake
The uptake of PrEP was evaluated through a single-item 
measure: “Have you ever used ‘PrEP’?” Participants 
responding positively were recognized as having ever 
utilized it, whereas those responding negatively were 
regarded as non-users.

Adherence to PrEP
For daily users, adherent individuals were defined as 
those who remained consistent in taking PrEP daily or 
more than four capsules per week. For event-driven 

users, adherence was determined by their insistence on 
completing the 2-1-1 regimen on time.

Definition of relevant variables
Educational attainment The number of years studied in 
each category of “educational attainment”: Senior high 
or secondary school: 9–12 years; Junior college or Col-
lege graduate: 13-16years; Graduate degree or higher: 17 
years or above.

STD Defined as responding in the questionnaire: “In 
the past year, have you ever been diagnosed with any 
of the following sexually transmitted diseases (STDs)? 
These STDs include: syphilis, gonorrhea, condyloma acu-
minata, genital herpes, genital tract Chlamydia tracho-
matis acquisition, and others.”

Substance use in the preceding 6 months Defined as 
responding in the questionnaire: “In the past six months, 
have you used any of the following substances dur-
ing same-sex sexual activity? These substances include 
Viagra, rush, 0 capsules, G-spot liquid, and others.”

Frequency of condom use in anal sex during the pre-
ceding 6 months In the questionnaire, individuals’ con-
dom use was categorized based on their frequency of use 
during their most recent anal intercourse experience. 
The original categories include “Never” “Occasionally,” 

Fig. 1 Flowchart illustrating the cascade analysis process from PrEP awareness to adherence
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“Frequently,” and “Always.” For analysis, this variable was 
reclassified as follows: Low frequency that included those 
who “Never” and “Occasionally,” while high frequency 
encompasses “Frequently” and “Always.”

Regional Division Gross Domestic Product (GDP) is 
an indicator of a region’s economic condition and level 
of development. According to the 2021 annual report of 
the National Bureau of Statistics, the top 10 provinces 
and cities with the highest GDP per capita are classified 
as regions with high GDP, the bottom 10 provinces are 
classified as regions with low GDP, and the rest are classi-
fied as regions with medium GDP [13]. Yunnan and Sich-
uan were identified as high-risk regions based on existing 
research [14], while Shenyang, Beijing, Shenzhen, and 
Chongqing were selected as pilot cities [15].

Ways of oral PrEP Based on the answers in the ques-
tionnaire, the dosing patterns were categorized as “daily 
oral PrEP”, “ED-PrEP”, and“both”. Among them, “both” 
means that both ways of taking have been used, including 
the situation of “daily oral PrEP” to “ED-PrEP” or “ED-
PrEP” to “daily oral PrEP”.

Data analysis
In this research, a cascade approach was employed to 
systematically analyze the PrEP awareness, willingness, 
uptake and adherence. Quantitative data were presented 
using frequency and percentage values (n (%)). At the 
same time, the Chi-square test and Fisher’s exact test 
were utilized to assess differences in demographic char-
acteristics and sexual behavior patterns between differ-
ent groups. Variables with a significance level of P < 0.05 
in the univariate analysis were subsequently included in 
a multivariable logistic regression model, and the final 
correlates were determined using a stepwise regression 
process. All statistical analyses were performed using 
SAS software, version 9.4 (SAS Institute, Cary, NC, 
USA), with a significance threshold set at P < 0.05. Forest 
plots were generated using the package “forestploter” in 
R software (4.1.3). In all analyses, two-sided P < 0.05 was 
defined as significantly different.

Result
Participants’ characteristics and PrEP current status
The study sample consisted a total of 1151 YMSM stu-
dents, and a comprehensive overview of their socio-
demographic and behavioral characteristics is presented 
in Table  1. Most of the participants were aged 16–24 
(89.8%), with 75.6% having obtained a university-level 
education or higher. Furthermore, 71.2% of participants 
reported having no fixed income. Among the individuals 
who utilized PrEP, 20.2% followed the “daily oral PrEP” 
regimen, while 51.1% employed an “event-driven PrEP” 
approach.

88.71% (1021/1151) were aware of PrEP, 
59.17%(681/1151) were willing to take PrEP, while 66.70% 
(681/1021) of those aware of PrEP were willing to take 
it; 8.17% (94/1151) actually took PrEP, while 13.80% 
(94/681) of those willing to take PrEP actually took it; 
3.65% (42/1151) adhered to taking PrEP, while 44.68% 
(42/94) of those who actually took PrEP adhered to it, as 
shown in Fig. 2.

Correlations between PrEP-related cognitions and 
behaviors
The study findings are presented in Table 1 and Appen-
dices Tables  1, 2 and 3, as well as Fig.  3, which provide 
comprehensive insights into single and multiple factors. 
The multivariable analysis revealed that individuals who 
had recently tested negative for HIV (OR: 2.688, 95% CI: 
1.682–4.295) and those who consistently practiced high 
condom use (OR: 1.601, 95% CI: 1.083–2.367) were more 
likely to be aware of PrEP. Conversely, participants who 
reported lacking understanding of their recent partner’s 
HIV status exhibited lower awareness of PrEP compared 
to those with complete knowledge (OR: 0.547, 95% CI: 
0.342–0.876) (Appendices Table 4).

Furthermore, individuals residing in the designated 
pilot cities (Beijing, Shenyang, Shenzhen, and Chongq-
ing) (OR: 2.094, 95% CI: 1.164–3.766), those who had 
received a negative result on their most recent HIV 
test (OR: 1.642, 95% CI: 1.052–2.563), and those who 
reported substance use during sexual encounters (OR: 
1.749, 95% CI: 1.307–2.339) were more inclined to 
express willingness to take PrEP. Conversely, individu-
als who identified themselves as having a “top” sexual 
role exhibited a decreased likelihood of being willing to 
take PrEP (OR: 0.599, 95% CI: 0.436–0.823) (Appendices 
Table 5).

Participants with a “Graduate degree or higher” edu-
cation (OR: 4.239, 95% CI: 1.334–13.467), those residing 
in high-risk areas (Yunnan, Sichuan) (OR: 5.082, 95% CI: 
2.224–11.612) or the designated pilot cities (OR: 2.791, 
95% CI: 1.498–5.198), engaging in multi-person sexual 
behavior (OR: 2.186, 95% CI: 1.236–3.867), and having 
experience of substance use within the previous 6 months 
(OR: 1.908, 95% CI: 1.167–3.118) were more likely to take 
PrEP (Appendices Table 6).

Regarding adherence to PrEP, individuals who adhered 
to a “daily oral PrEP” regimen (OR: 7.065, 95% CI: 1.699–
29.371) or used “both” (OR: 7.594, 95% CI: 2.079–27.736) 
were more likely to maintain consistent usage. Con-
versely, participants who identified themselves as having 
a “Versatile” sexual role (OR: 0.115, 95% CI: 0.027–0.483), 
those who reported a high frequency of condom use (OR: 
0.186, 95% CI: 0.053–0.651), and those who reported 
substance use (OR: 0.224, 95% CI: 0.069–0.730) exhibited 
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Features Total population
(n = 1151)

Unawareness of PrEP
(n = 130)

Awareness of PrEP
(n = 1021)

Wald χ2 P-value

Age 3.668 0.0555*

16∼ 1034 (89.8) 123 (94.6) 911 (89.2)
25∼ 117 (10.2) 7 (5.4) 110 (10.8)
Educational attainment 2.117 0.3470*

Senior high or secondary school 88 (7.6) 10 (7.7) 78 (7.6)
Junior college or College graduate 870 (75.6) 104 (80.0) 766 (75.0)
Graduate degree or higher 193 (16.8) 16 (12.3) 177 (17.3)
High-risk areas 1.265 0.2607*

No 1092 (94.9) 126 (96.9) 966 (94.6)
Yes 59 (5.1) 4 (3.1) 55 (5.4)
Pilot cities 0.108 0.7421*

No 1063 (92.4) 121 (93.1) 942 (92.3)
Yes 88 (7.6) 9 (6.9) 79 (7.7)
Economic level division 0.975 0.6142*

High GDP 513 (44.6) 53 (40.8) 460 (45.1)
Medium GDP 384 (33.4) 45 (34.6) 339 (33.2)
Low GDP 254 (22.1) 32 (24.6) 222 (21.7)
Commercial sexual behavior 1.721 0.1896*

No 1053 (91.5) 115 (88.5) 938 (91.9)
Yes 98 (8.5) 15 (11.5) 83 (8.1)
Monthly income (CNY) 5.022 0.2851*

No regular source of income 819 (71.2) 100 (76.9) 719 (70.4)
<3000 RMB 222 (19.3) 16 (12.3) 206 (20.2)
3000–5000 75 (6.5) 10 (7.7) 65 (6.4)
5000–8000 22 (1.9) 2 (1.5) 20 (2.0)
8000∼ 13 (1.1) 2 (1.5) 11 (1.1)
Results of the most recent HIV test during the preceding 6 months 26.055 < 0.0001**

Never 124 (10.8) 31 (23.8) 93 (9.1)
Negative 1027 (89.2) 99 (76.2) 928 (90.9)
STD
No 1060 (92.1) 115 (88.5) 945 (92.6) 2.656 0.1032*

Yes 91(7.9) 15(11.5) 76(7.4)
Sexual role with a man during the preceding 6 months 5.477 0.1400*

Top 318 (27.6) 35 (26.9) 283 (27.7)
Versatile 217 (18.9) 17 (13.1) 200 (19.6)
Bottom 505 (43.9) 60 (46.2) 445 (43.6)
Oral 111 (9.6) 18 (13.8) 93 (9.1)
Frequency of condom use in anal sex during the preceding 6 monthsf 9.235 0.0024*

Low 314(27.3) 50 (38.5) 264 (25.9)
High 837(72.7) 80 (61.5) 757 (74.1)
Number of sexual partners during the preceding 6 months 2.899 0.2347*

1–5 1023(88.88) 120(92.30) 903(88.44)
6–10 87(7.56) 5(3.85) 82(8.03)
11∼ 41(3.56) 5(3.85) 36(3.53)
Multi-person sexual behavior 0.464 0.4959*

No 1015 (88.2) 117 (90.0) 898 (88.0)
Yes 136 (11.8) 13 (10.0) 123 (12.0)
Knowledge of HIV acquisition status of sexual partners in the last six months 9.758 0.0076*

Full 565 (49.1) 54 (41.5) 511 (50.0)
Partial 387 (33.6) 41 (31.5) 346 (33.9)
No 199 (17.3) 35 (26.9) 164 (16.1)
Substance use in the preceding 6 months 0.313 0.5759*

Table 1 Demographic characteristics and sexual behavior patterns of MSM students who have knowledge about PrEP, n (%)
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a lower likelihood of consistent PrEP usage (Appendices 
Table 7).

Barriers to PrEP uptake and adherence
Among individuals who were aware of PrEP (Fig.  4A), 
the predominant factors contributing to their unwill-
ingness to use it were related to self-perception/cogni-
tion (85.88%), affordability (42.94%), and PrEP guidance 
(30.29%). The predominant barriers hindering PrEP 

uptake among the YMSM student population (Fig.  4B) 
were associated with self-perception/cognition (59.80%), 
affordability (48.04%), and service competence (33.56%). 
Factors contributing to poor adherence to PrEP (Fig. 4C) 
were primarily linked to self-perception/cognition 
(70.45%) and affordability (36.36%).

Given the observation of higher adherence among 
participants reporting “daily oral PrEP” usage, an exami-
nation of their adherence reasons (Fig.  4D) revealed a 

Fig. 3 Forest plot (multivariable analysis results). NoteA: Those who know about PrEP; B: Those who want to take PrEP; C: Those who have actually taken 
PrEP; D: Those who insist on taking PrEP

 

Fig. 2 The PrEP cascade

 

Features Total population
(n = 1151)

Unawareness of PrEP
(n = 130)

Awareness of PrEP
(n = 1021)

Wald χ2 P-value

No 709 (61.6) 83 (63.8) 626 (61.3)
Yes 442(38.4) 47(36.2) 395(38.7)
Note *: χ2 test

Table 1 (continued) 
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focus on Further improving safety (68.18%), Treating 
HIV-phobia (50.00%), and Disinclination to use condoms 
(31.82%). More comprehensive details can be found in 
Fig. 4.

Discussion
PrEP has been shown to be effective in reducing new 
HIV acquisition in MSM. In the context of the increasing 
the acquisition of HIV in the YMSM student population, 
this study investigated PrEP-related profiles and associ-
ated factors in YMSM students, with the goal of provid-
ing evidence for the next step in proposing prevention 
and control strategies and measures for this group. To 
the best of our knowledge, this study represents the first 

comprehensive cascade analysis of PrEP awareness, will-
ingness, uptake, and adherence, involving a substantial 
sample size of 1,151 participants from 31 regions across 
mainland China.

The current YMSM student population exhibits “high 
awareness, low willingness, low use, and low adherence” 
regarding PrEP. Specially, the awareness of PrEP among 
YMSM students was found to be 88.7%, which is higher 
than that in previous studies [16–18] (ranging from 27.9 
to 50%). Additionally, willingness to use PrEP among 
YMSM students, who were aware of it, was 66.70%, sur-
passing the willingness reported in previous studies [16–
18] (ranging from 57.9 to 65.8%). These results indicated 
that the awareness and willingness of YMSM students to 

Fig. 4 Radar chart (Barriers of PrEP uptake and adherence)
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take PrEP were more prominent compared to the gen-
eral population. However, it is important to note that the 
willingness to use PrEP among YMSM students did not 
correspond proportionally to their awareness. The main 
obstacle faced by this population appeared to be their 
low willingness to take PrEP, which was related to fac-
tors such as the high cost of the medication. It was evi-
dent that intention-behavior gap, namely intentions do 
not always translate into action, exist for PrEP in YMSM 
students. A study conducted in Belgium [19] demon-
strated that only 30.7% of individuals who expressed will-
ingness to take PrEP actually follow through with it. In 
contrast, our study found that only 13.80% (94/681) made 
it. Furthermore, among those who took PrEP, our study 
revealed that 44.68% (42/94) adhered to the medication, 
which was lower than adherence rates reported in other 
studies, especially in the United States [12, 20] where 
figures were around 70%. Similar findings [21, 22] were 
observed in previous studies on YMSM groups, which 
indicated poorer adherence when compared to other 
MSM populations. Considering that the student group in 
our study primarily consisted of individuals aged 16–24 
years, this study was consistent with previous studies.

The significant intention-behavior gap may have con-
tributed to the escalation rate of acquiring HIV observed 
among the current population of YMSM students. Con-
sequently, future strategies aimed at preventing and con-
trolling HIV transmission among the YMSM population 
should prioritize the enhancement of intention-behavior 
conversion. A major barrier to PrEP utilization among 
YMSM individuals was the financial burden associated 
with its use, as indicated by previous studies [23]. Since 
most students relied on limited financial resources for 
their living expenses, opting to use PrEP posed a con-
siderable financial challenge for this demographic. Fur-
thermore, our study findings revealed that individuals 
residing in pilot cities exhibited greater willingness to use 
PrEP and actually utilized it, as depicted by Fig.  3. This 
might potentially be attributed to the targeted PrEP pro-
motion efforts in these localities, resulting in heightened 
awareness and access to PrEP at no cost. To exploit the 
preventive benefits offered by PrEP in HIV transmission, 
we strongly advocated for improved accessibility to PrEP 
among key populations by either reducing the cost of the 
medication or providing it free of charge.

The multifactorial analysis conducted in this study 
(Fig.  3) identified several associated factors within the 
cognitive-belief-behavioral chain [24] including region, 
HIV testing, sexual behavior characteristics, and the 
method of PrEP administration. Test takers who under-
went HIV testing had access to more accurate informa-
tion, leading to increased awareness and willingness 
to use PrEP. These findings aligned with previous stud-
ies [25], emphasizing the importance of promoting 

HIV testing among YMSM students to enhance their 
knowledge and motivation to take preventive action. 
Furthermore, individuals who were “fully” aware of 
their partner’s HIV status exhibited greater concern for 
personal protection and demonstrated higher health 
awareness, thereby leading to increased awareness of 
PrEP compared to those who were “not” aware. Regard-
ing to sexual behavior, the study revealed that individu-
als engaging in multi-person sexual behavior were more 
likely to take PrEP, while those assuming a “bottom” sex-
ual role in anal sex exhibit higher adherence to the medi-
cation. Additionally, individuals who reported substance 
use were more likely to use PrEP but displayed lower 
adherence rates. This may be attributed to a heightened 
perceived risk of acquiring HIV among this particular 
population. Notably, a qualitative study [26] uncovered 
that substance-dependent individuals often engaged 
in harmful behaviors that hindered their ability to pri-
oritize personal health and maintain proper adherence 
to PrEP. Furthermore, the study identified lower adher-
ence to PrEP among condom users, indicating a poten-
tial relationship with condom self-efficacy. Hence, it was 
imperative to provide differentiated and targeted services 
tailored to individuals from diverse regions and at differ-
ent stages of PrEP use. Taking tailored measures at each 
stage of PrEP implementation was crucial to ensure not 
only “high awareness” but also “high uptake and adher-
ence” among the target population.

In order to promote the widespread adoption of PrEP, 
it was crucial to address the issue of adherence. The “daily 
oral PrEP” and “both” dosing regimens exhibited higher 
adherence rates compared to the “event-driven PrEP” 
dosing method. This finding can be related to the simplic-
ity of the “daily oral PrEP” regimen, which was less prone 
to forgetfulness and did not require the timing of sexual 
encounters to be pre-planned, facilitating a more delib-
erate decision-making process. On the other hand, the 
“both” approach offered increased flexibility and, conse-
quently, was easier to adhere to. Although prior studies 
[27, 28] indicated an inclination among MSM popula-
tions to prefer an as-needed PrEP regimen rather than 
a daily one, it was important to note that the efficacy of 
PrEP was contingent upon consistent adherence. There-
fore, it was encouraged for users to prioritize the more 
adherable “daily oral PrEP” regimen, or consider adjust-
ing their dosage regimen based on their specific circum-
stances in order to improve adherence.

The concept of the PrEP continuum of care is gaining 
acceptability within the scientific community in the field 
of HIV [29]. This study seeks to concretize the implemen-
tation of PrEP by exploring the awareness, willingness, 
uptake, and adherence of PrEP among student YMSM. 
Specifically, it seeks to enhance the awareness and will-
ingness of MSM to use PrEP, ensure the accessibility of 
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PrEP, and promote adherence to the regimen, thereby 
refining the concept of “PrEP continuum of care,” which 
holds significant implications for HIV prevention and 
control. Based on the above, in conjunction with the 
concept of tertiary prevention and the study findings, 
it is essential to not only emphasize increasing aware-
ness and willingness to use PrEP, but also to prioritize 
its utilization. Furthermore, by addressing the specific 
barriers identified at each stage of the study, targeted 
interventions can be developed to enhance PrEP utiliza-
tion among Chinese MSM, ultimately contributing to the 
reduction of acquiring HIV rates and the global goal of 
eradicating HIV by 2030.

This study has some limitations. Firstly, on the one 
hand, it was a cross-sectional study, and the causal 
sequence between high-risk behaviors and PrEP use 
could not be determined. A follow-up study could have 
been conducted later to address this deficiency. On the 
other hand, the results of this survey were based on self-
reported data and may have been subject to some social 
desirability bias and recall bias.

Conclusion
In summary, the YMSM student groups exhibit distinc-
tive attributes, characterized by “heightened aware-
ness, limited willingness, less usage, and low adherence” 
in relation to PrEP. It is crucial to design interven-
tions tailored specifically to the characteristics of this 
group. Regarding the implementation of PrEP, targeted 
approaches can be adopted to enhance its utilization 
by addressing the factors influencing each stage. These 
efforts hold significant importance in the exploration of 
HIV prevention strategies suited for YMSM students.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12889-024-18512-y .

Supplementary Material 1

Acknowledgements
The authors thank the study participants for their participation. We are 
grateful to the “Shenlan” Public Health Counseling Service Center for their 
contributions to study implementation and data collection.

Author contributions
LYY and XYD contributed equally to this work. YJ and YMH collected data. 
XYD, LX, CZY, WSY and WJP managed the data. LYY and XYD conducted 
the data analyses, interpretation and writing of this manuscript. XYD and 
LYY contributed to the manuscript writing and English language revision. 
LYY, CZ, LCP, CZD, MJ and CJG contributed to study conception and design, 
administrative support, and final approval of the manuscript. LFL modified the 
grammar. All authors reviewed and approved the final manuscript.

Funding
This work was supported by the WHO “Rapid study to understand the needs, 
current status, barriers and to develop recommendations for accessing 
PrEP and DTG-based ART regimens in China” (WPCHN1171956-0), National 
Natural Science Foundation of China (No. 72374153), National Natural Science 

Foundation of China (No. 81803333), Tianjin Municipal Health Commission 
(No. 2020TJWS002; No. ZC20022), The Humanities and Social Science Fund 
of the Ministry of Education, China (No. 20YJAZH021), Tianjin Medical Key 
Discipline Project (No. TJYXZDXK-050 A).

Data availability
The datasets used and analyzed during the current study are available from 
the corresponding author upon reasonable request.

Declarations

Ethical approval
This study was approved by the Institutional Review Board of Tianjin Medical 
University (approval number: TMUhMEC2021010). All were informed that 
participation was voluntary and anonymous to read the online consent form. 
Those who voluntarily agreed to participate in the survey would directly enter 
to an online questionnaire by clicking a button. All participants signed an 
informed consent form before the survey started.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Department of Epidemiology and Biostatistics, School of Public Health, 
Tianjin Medical University, No. 22 Qixiangtai Road, Heping District,  
Tianjin 300070, China
2Tianjin Key Laboratory of Environment, Nutrition and Public Health, 
Tianjin, China
3“Shenlan” Public Health Counseling Service Center, Tianjin, China
4STD & AIDS Control and Prevention Section, Tianjin Center for Disease 
Control and Prevention, Tianjin, China
5Tianjin Key Laboratory of Pathogenic Microbiology of Infectious Disease, 
Tianjin Centers for Disease Control and Prevention, Tianjin 300011, China
6HIV/Hepatitis/STI/TB, World Health Organization Representative Office 
in China, 401 Dongwai Diplomatic Building 23, DongzhimenwaiDajie, 
Chaoyang District, Beijing 100600, China

Received: 8 October 2023 / Accepted: 3 April 2024

References
1. IN DANGER: UNAIDS Global AIDS Update. 2022. Geneva: Joint United Nations 

programmer on HIV/AIDS; 2022. License: CC BY -NC-SA 3.0 IGO.
2. [Putting young key populations first. HIV and young people from key popula-

tions in the Asia and Pacific region.]. Geneva: Joint United Nations Program-
mer on HIV/AIDS; [2022]. License: CC BY-NC-SA 3.0 IGO.

3. Suggested citation. UNAIDS DATA 2022. Geneva: Joint United Nations Pro-
grammer on HIV/AIDS. 2022. License: CC BY-NC-SA 3.0 IGO.

4. Johnston LG, Nguyen VK, Balakrishnan S, Lwamba C, Khalifa A, Sabin K. Deriv-
ing and interpreting population size estimates for adolescent and young key 
populations at higher risk of HIV transmission: men who have sex with men 
and females who sell sex. PLoS ONE. 2022;17(9):e0269780.

5. Li G, Jiang Y, Zhang L. HIV upsurge in China’s students. Sci (New York NY). 
2019;364(6442):711.

6. PrEP effectiveness. In: CDC.gov [Internet]. 6 June 2022. Atlanta (GA): U.S. 
Centers for Disease and Prevention; c2022 (https://www.cdc.gov/hiv/basics/
PrEP/PrEP-effectiveness.html).

7. What’s the 2 + 1 + 1?. Event-driven oral pre-exposure prophylaxis to prevent 
HIV for men who have sex with men: Update to WHO’s recommendation on 
oral PrEP. Geneva: World Health Organization; 2019. License: CC BY-NC-SA 3.0 
IGO. WHO/CDS/HIV/19.8.

8. Li H, Wei R, Piqueiras E, Chow EPF, Jiao K, Lewis T, et al. HIV non-occupational 
postexposure prophylaxis (nPEP) usage among five key populations in China. 
Sex Transm Infect. 2021;97(6):411–3.

https://doi.org/10.1186/s12889-024-18512-y
https://doi.org/10.1186/s12889-024-18512-y
https://www.cdc.gov/hiv/basics/PrEP/PrEP-effectiveness.html)
https://www.cdc.gov/hiv/basics/PrEP/PrEP-effectiveness.html)


Page 10 of 10Liu et al. BMC Public Health         (2024) 24:1009 

9. Zhang L, Peng P, Wu Y, Ma X, Soe NN, Huang X, et al. Modelling the epidemio-
logical impact and cost-effectiveness of PrEP for HIV Transmission in MSM in 
China. AIDS Behav. 2019;23(2):523–33.

10. Peng L, Cao W, Gu J, Hao C, Li J, Wei D et al. Willingness to use and adhere 
to HIV Pre-exposure Prophylaxis (PrEP) among men who have sex with men 
(MSM) in China. Int J Environ Res Public Health. 2019;16(14).

11. Bauermeister JA, Meanley S, Pingel E, Soler JH, Harper GW. PrEP awareness 
and perceived barriers among single young men who have sex with men. 
Curr HIV Res. 2013;11(7):520–7.

12. Holloway IW, Dougherty R, Gildner J, Beougher SC, Pulsipher C, Montoya 
JA, et al. Brief report: PrEP uptake, adherence, and discontinuation among 
California YMSM using Geosocial networking applications. J Acquir Immune 
Defic Syndr. 2017;74(1):15–20.

13. Statistics NBo. 2022; https://data.stats.gov.cn/easyquery.htm?cn=E0103.
14. Wu Z, Chen J, Scott SR, McGoogan JM. History of the HIV Epidemic in China. 

Curr HIV/AIDS Rep. 2019;16(6):458–66.
15. Wang H, Zhang Y, Mei Z, Jia Y, Leuba SI, Zhang J, et al. Protocol for a multi-

center, real-world study of HIV pre-exposure prophylaxis among men who 
have sex with men in China (CROPrEP). BMC Infect Dis. 2019;19(1):721.

16. Chen W, Ding Y, Chen J, Zhao P, Wang Z, Meng X et al. Awareness of and 
Preferences for Preexposure Prophylaxis (PrEP) among MSM at High Risk of 
HIV Infection in Southern China: Findings from the T2T Study. Biomed Res Int. 
2021; 2021:6682932.

17. Sun Y, Lu H, Ye J, Li D, Li G. Awareness and use of HIV pre-exposure prophy-
laxis and factors associated with awareness among MSM in Beijing, China. Sci 
Rep. 2023;13(1):554.

18. Sun Z, Gu Q, Dai Y, Zou H, Agins B, Chen Q, et al. Increasing awareness of HIV 
pre-exposure prophylaxis (PrEP) and willingness to use HIV PrEP among men 
who have sex with men: a systematic review and meta-analysis of global 
data. J Int AIDS Soc. 2022;25(3):e25883.

19. Buffel V, Reyniers T, Masquillier C, Thunissen E, Nöstlinger C, Laga M, et al. 
Awareness of, willingness to take PrEP and its actual use among Belgian MSM 
at high risk of HIV infection: secondary analysis of the Belgian European MSM 
Internet Survey. AIDS Behav. 2022;26(6):1793–807.

20. Parsons JT, Rendina HJ, Lassiter JM, Whitfield TH, Starks TJ, Grov C. Uptake of 
HIV Pre-exposure Prophylaxis (PrEP) in a National Cohort of Gay and Bisexual 
men in the United States. J Acquir Immune Defic Syndr. 2017;74(3):285–92.

21. Serota DP, Rosenberg ES, Sullivan PS, Thorne AL, Rolle CM, Del Rio C, et al. Pre-
exposure Prophylaxis Uptake and Discontinuation among Young Black men 
who have sex with men in Atlanta, Georgia: a prospective cohort study. Clin 
Infect Diseases: Official Publication Infect Dis Soc Am. 2020;71(3):574–82.

22. Coyer L, van den Elshout MAM, Achterbergh RCA, Matser A, Schim van 
der Loeff MF, Davidovich U, et al. Understanding pre-exposure prophylaxis 
(PrEP) regimen use: switching and discontinuing daily and event-driven PrEP 
among men who have sex with men. EClinicalMedicine. 2020;29–30:100650.

23. Hess KM, Crawford J, Eanes A, Felner JK, Mittal ML, Smith LR, et al. Reasons 
why Young men who have sex with men Report not using HIV Pre-exposure 
Prophylaxis: perceptions of Burden, need, and Safety. AIDS Patient Care STDS. 
2019;33(10):449–54.

24. Connors MH, Halligan PW. A cognitive account of belief: a tentative road 
map. Front Psychol. 2014;5:1588.

25. Cui Z, Huang H, Zhang T, Yu Z, Zhang H, Yao T, et al. Low awareness of and 
willingness to use PrEP in the Chinese YMSM: an alert in YMSM HIV preven-
tion. HIV Med. 2021;22(3):185–93.

26. Shuper PA, Varatharajan T, Kinitz DJ, Gesink D, Joharchi N, Bogoch II, et al. Per-
ceived influence of alcohol consumption, substance use, and mental health 
on PrEP adherence and condom use among PrEP-prescribed gay, bisexual, 
and other men-who-have-sex-with-men: a qualitative investigation. BMC 
Public Health. 2022;22(1):1875.

27. Zhang J, Xu JJ, Wang HY, Huang XJ, Chen YK, Wang H, et al. Preference for 
daily versus on-demand pre-exposure prophylaxis for HIV and correlates 
among men who have sex with men: the China Real-world oral PrEP demon-
stration study. J Int AIDS Soc. 2021;24(2):e25667.

28. Hall EW, Heneine W, Sanchez T, Sineath RC, Sullivan P. Preexposure Prophy-
laxis Modality preferences among men who have sex with men and Use 
Social Media in the United States. J Med Internet Res. 2016;18(5):e111.

29. Joseph Davey D, Bustamante MJ, Wang D, Young S, Klausner JD. PrEP 
Continuum of Care for MSM in Atlanta and Los Angeles County. Clin Infect 
Diseases: Official Publication Infect Dis Soc Am. 2016;62(3):402–3.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://data.stats.gov.cn/easyquery.htm?cn=E0103

	Significant insights from a National survey in China: PrEP awareness, willingness, uptake, and adherence among YMSM students
	Abstract
	Introduction
	Methods
	Participants
	Measures
	PrEP awareness
	PrEP willingness
	PrEP uptake
	Adherence to PrEP
	Definition of relevant variables


	Data analysis
	Result
	Participants’ characteristics and PrEP current status
	Correlations between PrEP-related cognitions and behaviors
	Barriers to PrEP uptake and adherence

	Discussion
	Conclusion
	References


