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ABSTRACT
From July to September 2023, China reported over 1, 400 confirmed cases of mpox transmitted mainly 
through sexual contact between males. Meanwhile, the percentage of men who have sex with men at 
universities in southwestern China is increasing every year, which is likely to lead to a potential spread of 
mpox on campuses. Vaccination is an effective preventive measure against infectious diseases, this study 
examined the willingness of university students in Southwest China to receive the mpox vaccine and 
analyzed the factors influencing their decision. A cross-sectional survey was conducted among 7311 
university students from 10 universities in Southwest China between August 13 and September 1, 2023. 
The survey revealed a hesitancy rate of 56.13% toward the mpox vaccine, with the most common reason 
being concerns about vaccine safety (1407/4104, 34.29%). Univariate analysis identified 13 variables that 
significantly differed between the vaccine acceptance and vaccine hesitancy groups. Multivariate logistic 
regression analyses indicated protective factors for vaccine hesitancy, such as sexually transmitted 
diseases, previous knowledge about mpox, frequent information about mpox, people can get reinfection 
of mpox, and worries about mpox endemic in China. Additionally, the confidence and convenience 
dimensions in the 3Cs model were identified as risk factors for mpox vaccine hesitancy. This study found 
a high rate of vaccine hesitancy among university students in Southwest China regarding the mpox 
vaccine. Collaboration between university and healthcare departments is recommended to address 
mpox vaccine hesitancy among college students, thereby promoting their willingness to receive the 
mpox vaccine.
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Introduction

Mpox is a zoonotic disease caused by mpox virus (MPXV) 
which is a large double‐stranded DNA virus and belongs to 
the Orthopoxvirus genus within the Poxviridae family.1,2 The 
clinical manifestations of mpox are similar to those of smallpox, 
including pyrexia, back pain, headache, rash, malaise, and 
fatigue.3 The complications of mpox may be even life- 
threatening, such as encephalitis, sepsis.4 MPXV can be trans
mitted through direct contact with infectious skin, mucosal 
lesions, and respiratory droplets, or indirect contact with con
taminated objects and materials.4 Furthermore, many cases in 
the current outbreak have been attributed to sexual transmis
sion, particularly among men who have sex with men (MSM).5,6

Before 2022, the spread of MPXV via secondary transmis
sion outside Africa was less reported.7 After a mpox case in 
England was reported in May 2022, a total of 91,123 confirmed 
cases and 663 probable cases, including 157 deaths, from 115 
countries have been reported to World Health Organization 
(WHO) as of 30 September 2023.8 What is different from 
previous waves is this epidemic of mpox involves intensive 
human-to-human transmission and once raised a global 

concern.9 Previous studies suggested that antigens derived 
from members of Orthopoxvirus genus exhibited cross- 
protective immunity, and the smallpox vaccine could offer 
85% effectiveness against MPXV.10 Due to the eradication of 
smallpox virus and termination of smallpox vaccine vaccina
tion in the 1980s, almost all population born after the 1980s 
have limited protection against MPXV.

Currently, two smallpox vaccines (ACAM2000 and 
JYNNEOS) have been approved by the U.S. Food and Drug 
Administration (FDA) for the emergent immunization of indi
viduals at high risk of exposure and postexposure.11–14 

Vaccination has been considered to be the most effective way 
to prevent and control infectious diseases. However, vaccine 
hesitancy is listed as one of the top 10 threats to global public 
health by the WHO and has become an obstacle in achieving 
herd immunity.15,16 The Strategic Advisory Group of Experts 
on Immunization (SAGE) Working Group defined vaccine 
hesitancy as the practice of refusing or delaying vaccination 
despite the availability of vaccination services.15

The southwestern region of China is among the areas with 
a higher number of confirmed cases of mpox,17 as well as being 
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a high-risk area for MSM behaviors.18,19 Studies indicated that 
the prevalence of MSM behaviors in universities is increasing 
annually,20–22 which may raise concerns about the potential 
spread of the mpox in campuses. Given the potential risk 
associated with the spread of mpox, there is a need to conduct 
investigations about the impact factors of mpox health educa
tion and mpox vaccine hesitancy among university students. 
Conducting such investigations offers several benefits. Firstly, 
it educates university students on the risks and prevention of 
mpox, empowering them to take necessary precautions to 
safeguard themselves and minimize the transmission of 
mpox.23,24 Secondly, university students can share mpox- 
related information with their peers and families.25 Lastly, 
gaining insights into the factors contributing to vaccine hesi
tancy regarding mpox in advance can aid in the development 
of a precise and efficient vaccination program to curb the 
spread of the disease.26 Therefore, this study aims to investi
gate the willingness of university students in Southwest China 
to receive the mpox vaccine and its influencing factors, with 
the intention to provide a scientific basis for mpox prevention.

Material and methods

Study design and participants

An online cross-sectional survey was conducted from 
August 13, 2023 to September 1, 2023. The “Wenjuanxing” 
online website was used to administer anonymous self-report 
questionnaires from university students in Southwest China. 
The eligibility criteria for participants were as follows: (1) 
University students in Southwest China include junior college, 
undergraduate, and postgraduate degrees, (2) Being able to fill 
in the questionnaire, volunteering to participate in this study 
and giving informed consent. Simultaneously, participants 
who (1) completed the questionnaire within 2 min, (2) pro
vided wrong answers to the quality control question, (3) gave 
logically contradictory answers, and (4) possessed cognitive 
impairment were excluded upon final screening.

Sample size estimation

The sample size was determined by referring to a previous 
cross-sectional study conducted in Chinese MSM population 
regarding mpox vaccine hesitancy.27 The employed sample 
calculation formula was based on the equation n = Z2

1−α/2 
p (1 − p)/e2, where n represents the minimum required 
number of participants, p represents the vaccine hesitancy 
rate, and e represents the required accuracy. This study 
accounted for an estimated non-response rate of 10%. As 
a result, the study necessitated a minimum sample size of 
315 participants (Z2 = (1.96)2 relative to the 95% confidence 
interval (CI); p = 13.85%; e = 4%).

Measure

The SAGE Working Group on Vaccine Hesitancy proposed 
3Cs model of vaccine hesitancy, in which the influence 
factors of vaccine hesitancy were classified into three cate
gories: confidence, complacency and convenience.15 After 

a comprehensive literature review, a questionnaire was 
compiled based on the 3Cs model of vaccine hesitancy and 
Mei Li’s findings on students’ COVID-19 vaccine hesitation 
during the COVID-19 pandemic, getting the authorization 
from the original authors.28 The questionnaire was divided 
into three parts. (1) Demographic characteristics of the 
participants, including age, gender, residence, educational 
level, medicine specialty or not, sexual orientation, and 
history of sexually transmitted diseases (STDs). (2) 
Participants’ level of awareness of mpox and mpox vaccine. 
(3) Vaccine hesitancy scale with three dimensions: confi
dence, complacency, and convenience. These three sections 
are measured on a 5-point Likert scale, with “Agree to 
Strongly Agree” scoring 1 point and “Strongly Disagree to 
Unsure” scoring 0 point. Sixty percentage of the total num
ber of entries scored to set a passing grade for the 
evaluation.

A pre-survey among 217 medical students was conducted, 
and 217 valid questionnaires were collected. The students were 
at the age of 23.05 ± 2.27 and 70% were females. The online 
platform shows that the completion time of a questionnaire is 
3 to 5 minutes, within the acceptable time range of the research 
subjects. Study subjects reported that the questionnaire items 
were easy to understand and the online self-administered 
method was acceptable. Based on the pre-survey data, the 
reliability and validity of the questionnaire were analyzed. Its 
internal consistency was assessed by calculating the 
Cronbach’s alpha as 0.970. The definition of vaccine hesitancy 
and related research was as follow, participants who are unde
cided and unwilling to be vaccinated were defined as “Vaccine 
Hesitancy.” Participants who have been vaccinated and would 
like to get vaccinated were classified as “Vaccine acceptance.”

Ethics statement

Based on the principle of anonymity and informed consent 
of the participants, data was collected. All procedures per
formed in this study involving human participants were in 
accordance with the ethical standards of the institutional 
and/or national research committee, and with the 1964 
Helsinki declaration and its later amendments or compar
able ethical standards. The participants would see the pur
pose of the study and their personal rights clearly in the 
first page of the questionnaire. The formal questionnaire 
would only be administered after reading and signing the 
electronic consent. Electronic informed consent was 
obtained from each respondent. This study was approved 
by the Southwest Medical University (Ethics Approval ID: 
No. SWMUIRBKS-202312–0011).

Statistical analysis

Data were analyzed using IBM SPSS software version 26.0. 
The relationship between the independent variables (parti
cipants’ demographic characteristics, knowledge of mpox 
information, and results of the 3Cs model dimensions) and 
the dependent variable (participants’ willingness to receive 
the vaccines) were analyzed using univariate analysis. The 
independent variables with p < .05 were searched for 
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multivariate logistic regression analysis to determine the 
factors affecting the vaccination willingness of participants. 
The test level was α = 0.05.

Results

Demographic characteristics of participants and their 
willingness to receive vaccines

This study included 7530 participants from university stu
dents in the southwest of China, among which 219 parti
cipants did not fill in or return incomplete questionnaires. 
Thus, 7311 participants completed the survey, with an 
overall response rate of 97.09%. According to the defini
tion of vaccine hesitancy and the results of the investiga
tion, the acceptance group represented 43.87% of students 
(3207 out of 7311), and the hesitant group was 56.13% 
(4104 out of 7311).

χ2 test was applied to assess the difference in the distribu
tion of vaccination hesitancy among characteristics including 
age, gender, residence, educational level, medicine specialty, 
sexual orientation, and history of sexually transmitted diseases 
(STDs). Results showed that medicine specialty (χ2 = 8.67, 
p = .003), sexual orientation (χ2 = 20.06, p < .001), and history 
of sexually transmitted diseases (STDs) (χ2 = 64.89, p < .001) 
were statistically significant between the vaccine hesitancy and 
vaccine acceptance groups. Rates of vaccine hesitancy (43.97% 
vs. 43.76%) and vaccine acceptance (56.03% vs. 56.24%) are 
almost the same in male and female. Even for medical stu
dents, the number of vaccine hesitancy and vaccine acceptance 
are almost same (255/256, 50% vs. 50%) (Table 1).

Sources of mpox vaccine‐related information

As shown in Figure 1, 61.82% of participants acquired infor
mation about the mpox vaccine from traditional sources such 
as TV programs, newspapers, and radio broadcasts, 54.94% of 
participants obtained information from friends and family 
members, 45.18% of participants obtained information from 
internet, 38.65% of participants obtained information from 
social organizations such as universities and communities, 
and 8%（628/7311）of participants did not receive any vac
cine‐related information.

Participants’ perceptions for the mpox vaccine and the 
results of the 3Cs model dimensions

Among the 7311 participants, more than 90%（6683/7311） 
participants have known about mpox previously, and only 628 
did not hear about mpox. In terms of frequency of information 
following about mpox, the “Sometimes” and “Seldom or 
never” groups had a similar number of responses (2819 and 
2780, respectively), while the “Often” group had a much lower 
rate of vaccine hesitation than the vaccine acceptance rate 
(18.93% VS 81.07%). A total of 3263 students believed that 
people could get reinfected with MPXV, and the vaccine hes
itancy rate was 18.05%. With regard to comprehending mpox 
and HIV, 4861 (66.49%) participants perceived that HIV- 
infected individuals accounted for a larger portion of mpox 
cases. Additionally, 4056 (55.48%) participants believed that 
HIV‐infected and HIV‐uninfected mpox cases show similar 
symptoms. The survey findings revealed that a majority of 
participants (4038/7311, 55.23%) expressed concerns about 
the increasing prevalence of mpox in China. These participants 

Table 1. Demographic characteristics of participants.

Intention to receive mpox vaccine

Item All participants (N = 7311)
Mpox vaccine acceptance 

NO. (%)
Mpox vaccine hesitancy 

NO. (%) P Value

Gender .861
Male 3712 1632 (44%) 2080 (56%)
Female 3599 1575 (43.8%) 2024 (56.2%)

Age (year) .537
16–22 3266 1435 (43.9%) 1831 (56.1%)
23–26 3421 1486 (43.4%) 1935 (56.6%)
>26 624 286 (45.8%) 338 (55.2%)

Residence .353
Rural 2365 1019 (43.1%) 1346 (56.9%)
Urban 4946 2188 (44.2%) 2758 (55.8%)

Education level .275
College degree 2931 1253 (42.7%) 1678 (57.3%)

Bachelor’s degree 2912 1294 (44.4%) 1618 (55.6%)
≥ Master’s degree 1468 660 (45%) 808 (55%)
Medicine specialty .003

Yes 511 256 (50%) 255 (50%)
No 6800 2951 (43.4%) 3849 (56.6%)

Sexual orientation <.001
Heterosexual 7216 3153 (43.7%) 4063 (56.3%)

Double sexuality 3 3 (100%) 0 (0%)
Homosexual 80 39 (48.8%) 41 (51.2%)

unclear 12 12 (100%) 0 (0%)
History of STDs <.001

Yes 837 423 (50.5%) 414 (49.5%)
No 4905 1991 (40.6%) 2914 (59.4%)
Undetected and unclear 1569 793 (50.5%) 776 (49.5%)

Abbreviations: STD, sexually transmitted disease.
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exhibited a significantly higher rate of vaccine acceptance 
compared to those who did not express any concerns 
(82.76% vs. 23.28%). In addition, only the issues of “the HIV‐ 
infected individuals account for a larger proportion of Mpox 
cases” and “the smallpox vaccine can provide cross‐protection 
against Mpox” were not correlated with the participants’ will
ingness to receive mpox vaccination. Other questions were 
significantly different between the vaccine hesitation group 
and the vaccine acceptance group (p < .05).

The analysis of the three dimensions of the 3Cs model 
showed that 5171 (70.73%) participants had confidence in 
vaccines, 409 (5.6%) participants showed complacency, and 
6736 (92.14%) participants considered vaccination to be con
venient. Simultaneously, all three dimensions were signifi
cantly different (p < .001) between the vaccine hesitant and 
vaccine acceptance groups (Table 2).

Reasons for vaccine acceptance and vaccine hesitancy

The study also assessed the reasons behind the willingness or 
unwillingness of the 7,311 participants to be vaccinated. 
According to the data, the primary reason for participants’ 
willingness to be vaccinated against mpox was the perceived 
outweighing of vaccination’s advantages over disadvantages 
(1181/3207,36.83%). The second and third reasons, namely 
the belief in the safety of the vaccine (694/3207, 21.63%) and 
considering the vaccine as the most effective means to combat 

MPXV (682/3207, 21.28%), had similar percentages. The least 
common response among participants was the perception that 
vaccination is a social responsibility (211/3207, 6.57%). In 
addition, participants expressed various reasons for their 
reluctance to be vaccinated, including doubts about the safety 
of the vaccine (34.29%), insufficient information about the 
vaccine (28.68%), the vaccine not being free (25.8%), doubts 
about the efficacy of the vaccine (23.6%), a bad vaccination 
experiences (21.93%), and fear of unknown risks (21.85%) 
(Figure 2).

Logistic regression analysis of factors affecting vaccine 
hesitancy

To identify independent influences on vaccination hesitancy, 13 
univariate variables with p < .05 were included in logistic regres
sion model, along with willingness to vaccinate as the dependent 
variable (0 = vaccine acceptance, 1 = vaccine hesitancy). The 
results showed that all three dimensions of the 3Cs model 
(confidence, complacency, and convenience) were independent 
influences, and lack of confidence in vaccines and inconveni
ence of vaccination were risk factors for vaccine hesitancy. This 
indicated that participants with no confidence in vaccines were 
1.924 times more likely to experience vaccine hesitancy than 
participants with vaccine confidence (OR = 1.924, 95%CI  
= 1.42–2.907, p < .001), and participants with inconvenient 
access to vaccines were 1.174 times more likely to experience 
vaccine hesitancy than those with convenient access to vaccines 
(OR = 1.174, 95%CI = 1.021–1.35, p < .001). In terms of mpox 
awareness, the results of the regression model revealed that all 
seven variables exhibited a significant association with vaccine 
hesitancy. Compared with participants who did not worry about 
mpox epidemic in China, participants who worried about epi
demic of mpox in China were more likely to accept vaccination 
(OR = 0.133, 95% CI = 0.117–0.151, p < .001,). Moreover, 
knowledge about Mpox previously was a protective factor for 
mpox vaccination intentions (OR = 0.781, 95%CI = 0.62–0.983, 
p = .035, vs. didn’t know about Mpox before). As for the fre
quency of mpox information, the probability of vaccine hesi
tancy in the “often” and “sometimes” informed groups 
(OR = 0.483, 95%CI = 0.408–0.572, p < .001) would be lower 
than that in the “seldom or never” informed group 
(OR = 0.843, 95%CI = 0.733–0.969, p < .017) (Table 3).

Discussion

From June to September 2023, China reported 1,403 newly 
diagnosed cases of mpox, over 90% of which were identified as 
MSM population.29 This rapid increase in infections has drawn 
significant attention. Although observational studies have 
indicated that smallpox vaccination is highly effective in pre
venting mpox, with an efficacy rate as high as 85%, the global 
discontinuation of smallpox vaccination after 1981 has 
resulted in insufficient immunity against MPXV among indi
viduals under the age of 40.30 Given the ongoing spread of the 
mpox epidemic in China, mpox vaccination represents the 
most effective measure to prevent a wider spread of mpox.31 

However, the MSM population in Chinese universities exhibits 
the following characteristics: (1) covert transmission; (2) high 

Figure 1. Percentage of information sources related to mpox by different routes. 
The X axis presents the different information sources that participants have 
regarding mpox. The Y axis presents the percentage of participants who have 
knowledge of mpox from different information sources. Everyone participants 
could choose one to four information sources.
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sensitivity and privacy; (3) simultaneous inclusion in the high- 
risk population for HIV; (4) limited awareness regarding mpox 
and mpox vaccines.32–34 Despite these characteristics, no stu
dies have been conducted in China to investigate the potential 
barriers to mpox vaccination among college populations. 
Therefore, this study serves as the first cross-sectional assess
ment of university students’ willingness and perceptions 
regarding mpox vaccination in southwestern China, employ
ing the 3Cs model.

Participants in this study were from a variety of subject 
specialties, which were divided into medical and non-medical 
majors. Non-medical students exhibit higher levels of vaccine 
hesitancy, while medical students demonstrate greater ability 
to evaluate the significance of vaccinations for themselves and 
others, leveraging their health expertise to make informed 
vaccination choices.35 During the COVID-19 epidemic, the 
risk of vaccine hesitancy in females was significantly higher 
than that in males.36 However, cross-sectional surveys of vac
cine hesitancy about mpox vaccine demonstrated that gender 

had no effects on vaccine hesitancy of Pakistan university 
students and Chinese healthcare workers,24,37 which is consis
tent with the findings of the present study. The disparity in 
gender influence on vaccine hesitancy between COVID-19 and 
mpox may be due to their differences in transmission mode. 
Transmission risk is an important potential factor that may 
influence public attitude toward a vaccine, and the transmis
sion risk of mpox may be underestimated according to a recent 
study which compared the anti-orthopoxvirus neutralizing 
antibody levels in MSM population and general adult 
population.38 Although mpox can spread through multiple 
routes, sexual transmission still dominates according to 
reports of WHO and Chinese Center for Disease Control and 
Prevention.8,29 Furthermore, the participants of this study 
included all sexual orientation university students, and the 
data analysis was based on all included participants, which 
would not lead to a biased evaluation. China reported 501 
new confirmed cases of mpox in August 2023. 92.5% of these 
cases were among MSM population.17 Our results also 

Table 2. Participants’ perceptions of mpox and results from the 3Cs model.

Intention to receive mpox vaccine

Item
All participants 

(N = 7311)
Mpox vaccine acceptance 

NO. (%)
Mpox vaccine hesitancy 

NO. (%) P Value

Knew about mpox before <.001
Yes 6683 2862 (42.8%) 3821 (57.2%)
No 628 345 (54.9%) 283 (45.1%)

Frequency of information following about mpox <.001
Often 1712 324 (18.9%) 1388 (81.1%)
Sometime 2819 1440 (51.1%) 1379 (48.9%)
Seldom or never 2780 1443 (51.9%) 1337 (48.1%)

People can get reinfected <.001
Yes 3263 589 (18.1%) 2674 (81.9%)
No 1984 1371 (69.1%) 613 (30.9%)
unclear 2064 1247 (60.4%) 817 (39.6%)

HIV‐infected individuals account for a larger proportion of mpox cases .963
Yes 4861 2137 (44%) 2724 (56%)
No 1086 476 (43.9%) 610 (56.1%)
unclear 1364 594 (43.5%) 770 (56.5%)

HIV‐infected and HIV‐uninfected mpox cases show similar symptoms <.001
Yes 4056 1298 (32%) 2758 (68%)
No 938 442 (47.1%) 496 (52.9%)
unclear 2317 1467 (63.3%) 850 (36.7%)

Mpox can be detected in semen .006
Yes 5192 2218 (42.7%) 2974 (57.3%)
No 1078 512 (47.5%) 566 (52.5%)
unclear 1041 477 (45.8%) 564 (54.2%)

Have worries about mpox endemic in China <.001
Yes 4038 696 (17.2%) 3342 (82.8%)
No 3273 2511 (76.7%) 762 (23.3%)

Smallpox vaccine can provide cross‐protection against mpox .496
Yes 5070 2201 (43.4%) 2869 (56.6%)
No 828 370 (44.7%) 458 (55.3%)
unclear 1413 636 (45%) 777 (55%)

Smallpox vaccine with high protection <.001
Yes 3410 915 (26.8%) 2495 (73.2%)
No 783 368 (47%) 415 (53%)
unclear 3118 1924 (61.7%) 1194 (38.3%)

3Cs model
Confidence <.001

Yes 5171 2108 (40.8%) 3063 (59.2%)
No 2140 1099 (51.4%) 1041 (48.6%)

Complacency <.001
Yes 409 324 (79.2%) 85 (20.8%)
No 6902 2883 (41.8%) 4019 (58.2%)

Convenience <.001
Yes 6736 2743 (40.7%) 3993 (59.3%)
No 575 464 (80.7%) 111 (19.3%)
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Figure 2. Reasons for vaccine acceptance (a) and vaccine hesitancy (b).

Table 3. Predictive factors related with mpox vaccine hesitancy in binary logistic analysis (N = 7311).

Variables
Mpox vaccine acceptance 

NO. (%)
Mpox vaccine hesitancy 

NO. (%) OR (95%CI) P Value

History of STDs
Yes 423 (50.5%) 414 (49.5%) 1.035 (0.824–1.301) .765
No 1991 (40.6%) 2914 (59.4%) 0.828 (0.711–0.966) .016
Undetected and unclear 793 (50.5%) 776 (49.5%) Ref

Knew about mpox previously
Yes 2862 (42.8%) 3821 (57.2%) 0.781 (0.62–0.983) .035
No 345 (54.9%) 283 (45.1%) Ref

Frequency of information following about mpox
Often 324 (18.9%) 1388 (81.1%) 0.483 (0.408–0.572) <.001
Sometime 1440 (43.4%) 1379 (43.4%) 0.843 (0.733–0.969) .017
Seldom or never 1443 (51.1%) 1337 (48.1%) Ref

People can get reinfected
Yes 589 (18.1%) 2674 (81.9%) 0.319 (0.275–0.37) <.001
No 1371 (69.1%) 613 (30.9%) 0.993 (0.841–1.171) .93
unclear 1247 (60.4%) 817 (39.6%) Ref

HIV‐infected and HIV‐uninfected mpox cases show similar symptoms
Yes 1298 (32%) 2758 (68%) 0.538 (0.465–0.622) <.001
No 442 (47.1%) 496 (52.9%) 0.793 (0.646–0.975) .028
unclear 1467 (63.6%) 850 (36.7%) Ref

Have worries about mpox endemic in China
Yes 696 (17.2%) 3342 (82.8%) 0.133 (0.117–0.151) <.001
No 2511 (76.7%) 762 (23.3%) Ref

Smallpox vaccine with high protection
Yes 915 (26.8%) 2495 (73.2%) 0.498 (0.435–0.57) <.001
No 368 (47%) 415 (53%) 0.769 (0.625–0.947) .013
unclear 1924 (61.7%) 1194 (38.3%) Ref

Confidence
No 1099 (51.4%) 1041 (48.6%) 1.174 (1.021–1.35) .024
Yes 2108 (40.8%) 3063 (59.2%) Ref

Complacency
No 2883 (41.8%) 4019 (58.2%) 0.536 (0.373–0.77) .001
Yes 324 (79.2%) 85 (20.8%) Ref

Convenience
No 464 (80.7%) 111 (19.3%) 1.924 (1.42–2.607) <.001
Yes 2743 (40.7%) 3993 (59.3%) Ref

Abbreviations: STD, sexually transmitted disease; Ref, reference; OR, odds ratio.
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suggested that sexual orientation and STDs have significant 
effects on the willingness to accept mpox vaccine. Among the 
7311 participants, 837 had AIDS and other diseases, and logis
tic regression analyses showed that students with sexually 
transmitted diseases were less likely to exhibit vaccine hesi
tancy, with only 0.828 times as likely as other students. For 
example, a multi-regional study conducted in Europe reported 
that only 8.8% of homosexuals exhibited vaccine hesitancy 
toward mpox.39 A recent study conducted in China specifically 
observed that MSM individuals infected with HIV displayed 
lower levels of vaccine hesitancy compared to their HIV- 
uninfected counterparts.27

Overall, 56% of the students in this study were reluctant to 
accept mpox vaccine, presenting high vaccine hesitancy rates 
compared with that of COVID-19 (41.2%) and influenza 
(44.7%).40,41 Previous studies indicated that the primary factor 
contributing to vaccine hesitancy among university students in 
relation to COVID-19, influenza, and Human Papillomavirus 
(HPV) is concerns about vaccine safety.42–44 This study got 
a similar result. Among Chinese university students, the lead
ing cause of hesitancy toward receiving the mpox vaccine was 
concern regarding its safety, accounting for 34.29% of partici
pants. Regression analysis conducted under the 3Cs model also 
supports this conclusion, showing that individuals who lack 
trust in the vaccine are 1.174 times more likely to experience 
vaccine hesitation compared to those who trust the vaccine. 
These findings underscore the significance of vaccine confi
dence. Interestingly, this study revealed that the awareness 
about vaccine efficacy was not associated with mpox vaccine 
hesitancy, which was consisted with previous studies on vac
cine hesitancy among university students toward to COVID- 
19, influenza, and HPV vaccines.42–44 Furthermore, surveys 
which were conducted among MSM population and health
care workers also demonstrated the lack of association between 
awareness of vaccine efficacy and mpox vaccine hesitancy.27,37 

It was believed that the outstanding performance in COVID- 
19 vaccine development increased the confidence in vaccines 
of the people, which further extended to mpox vaccination.37 

On the other hand, the low-level knowledge of mpox and low 
risk perception of mpox among the Chinese population may 
also weaken the relationship between awareness of vaccine 
efficacy and vaccine hesitancy.45,46 Therefore, universities 
and healthcare departments could provide essential informa
tion on mpox vaccines and safety knowledge to university 
students to instill confidence in the vaccines. Importantly, 
the dissemination process of mpox information gradually 
enhances the cognitive understanding among university 
students.

This study has confirmed that cognitive problems such as 
“People can get reinfected” and “Mpox can be detected in 
semen” are all influential factors in vaccine hesitancy. 
Logistic regression analysis further suggests that university 
students with higher levels of cognitive understanding have 
a lower probability of vaccine hesitancy. Classroom lectures 
and promotional activities could enhance the acceptance 
rate for vaccine among college students.47 A similar study 
reported the feasibility of a Brazilian awareness campaign 
aimed at encouraging healthcare workers to receive vaccine 
against influenza, which successfully increased the 

vaccination rate to 34.4%. However, due to the lack of 
continuous education and intervention, this rate dropped 
to 20.2% at the following year and to 12.75% two years 
later.48 Thus, comprehensive health education can raise 
awareness of mpox and improve mpox vaccination rates. 
Given that over 50% of the information sources regarding 
mpox are derived from friends and family, it should be 
results of university students’ lives revolving around their 
campus and family. Thus, their awareness of diseases and 
preventive immunization behaviors are strongly influenced 
by those close to them. Therefore, it is recommended to 
administer vaccinations to university students as a group 
in classrooms or community settings, as it can be more 
effective than individual vaccinations.49

Another important aspect in the model is the convenience 
of vaccination. Group vaccination offers advantages such as 
scheduled appointments and designated vaccination locations, 
which can reduce time constraints and enhance social accep
tance, thereby decreasing vaccine hesitancy.50 University stu
dents who engage same-sex sexual behaviors are at high risk of 
MPXV infection. Therefore, healthcare sectors can optimize 
the vaccination process by ensuring privacy for the vaccina
tors, eliminating the negative impacts of vaccination, and 
making the vaccination more convenient.

This study has several limitations. Firstly, the cross- 
sectional design of the study does not allow for the identifica
tion of causal relationships between vaccination intentions and 
the collected variables. Secondly, the sample was drawn using 
convenience sampling, which inevitably introduces sampling 
errors. Thirdly, the findings are specific to university students 
in Southwest China and cannot be generalized to the entire 
country or other populations. Lastly, the questionnaire 
includes sensitive questions that may be susceptible to selec
tion bias. Despite these limitations, this study is the first to 
assess the willingness and influencing factors of university 
students in Southwest China toward mpox vaccination. The 
study specifically selected a region with the highest number of 
MSM behaviors and the most extensive spread of mpox in 
China.17,51,52 The study also had a sufficient sample size and 
good representativeness, providing a scientific vaccination 
strategy for preventing the transmission of mpox.

Conclusion

The findings of this study indicate that university students in 
Southwest China exhibit low willingness to receive the mpox 
vaccine (43.87%). Employing the 3Cs model proposed by the 
World Health Organization, the study identified several factors 
significantly associated with vaccination intentions, including 
sexual orientation, history of sexually transmitted diseases 
(STDs), level of mpox awareness, vaccine confidence, compla
cency, and convenience. To address these findings, it is recom
mended to enhance college students’ understanding of mpox 
and preventive measures, as well as to promote scientific 
knowledge about the mpox vaccine on campus. By raising 
awareness among college students, particularly those who are 
identified as MSM individuals, hesitation toward the mpox 
vaccine can be reduced, thus contributing to the prevention 
of mpox transmission.
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