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ABSTRACT
Human papillomavirus (HPV) has a great impact on world health. Vaccination is among the most 
important methods of preventing HPV infection. This study investigated Chinese male college students’ 
knowledge of, attitude toward, and acceptance of the 9vHPV vaccine and the independent predictors. An 
online cross-sectional study was conducted among male college students at Chinese colleges and 
universities from March 12 to March 23, 2022. Based on a literature review of similar studies, a self- 
questionnaire was designed to investigate the students’ knowledge of, attitude toward, and acceptance 
of the 9vHPV vaccine. Multivariate logistic regression analysis was performed to identify factors influen
cing their willingness to be vaccinated. In addition, the structural equation model was constructed. 
A total of 1,547 male college students completed the survey. Of all the students, 54.95% were unwilling to 
receive a 9vHPV vaccination, while only 45.05% expressed willingness. Multivariate logistic regression 
analysis revealed that the male college students willing to receive the vaccine included medical students, 
those in a romantic relationship, those whose relatives and friends had cervical cancer, those whose 
relatives and friends had received the 9vHPV vaccine, those supportive of promoting the vaccine for men, 
and those who would recommend the vaccine to their relatives and friends. Male college students 
exhibited high hesitancy toward the 9vHPV vaccine. Acceptance of the 9vHPV vaccine by male college 
students can be improved by deepening their accurate understanding of the vaccine and enhancing their 
positive attitude toward it.
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Background

There are over 200 types of human papillomavirus (HPV).1 

Genital HPV types have been subdivided into low-risk 
types, which are found mainly in genital warts, and high- 
risk types, which are frequently associated with invasive 
cervical cancer.2 HPV is considered a crucial pathogenic 
factor in cervical cancer, and more than 600,000 new cer
vical cancer cases globally are attributable to HPV infec
tions each year.3,4 HPV is not only associated with cervical 
cancer, vulvar cancer, and vaginal cancer, but it is the 
primary cause of head and neck cancer, anal cancer, oral 
cancer, and penile cancer.2,5–8 Thus, men are also at risk 
for HPV infection, and HPV vaccination can be considered 
a crucial protective measure against this risk. The three- 
dose, 9-valent HPV (9vHPV) vaccination schedule can 

avoid 90% of cervical cancer and other HPV-related can
cers and precancerous lesions.4,9

China has been vigorously promoting the HPV vaccine 
among women. Many colleges and universities have also 
started providing the 9vHPV vaccine for free.10 However, the 
risks of HPV infection and diseases associated with sexual 
behavior also impose huge disease burdens on men. 
Therefore, incorporating men into the preventive HPV vacci
nation program should help to effectively prevent HPV-related 
diseases in men and significantly reduce disease burdens on 
women.11 In addition, cost-benefit studies have shown that 
vaccination for both men and women is more cost-effective 
than that for women alone.12

On April 28, 2018, the National Medical Products 
Administration conditionally approved the marketing of the 
9vHPV vaccine for cervical cancer prevention. HPV vaccine 
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hesitancy has become an emerging global problem.13 Studies 
have been published on Chinese female college students’ atti
tudes toward and acceptance of the HPV vaccine. In a study 
conducted in eastern, central, and western China from April to 
September 2019, 11% of the female college students had been 
vaccinated, and 53.5% of the unvaccinated female students 
were willing to be vaccinated.14 In a cross-sectional survey of 
3,867 female students from seven colleges and universities in 
mainland China, which was conducted from February 21 to 
April 30, 2020, 102 (2.64%) of the female students had received 
the HPV vaccine, and 32.08% of the unvaccinated female 
students were willing to be vaccinated in the next six 
months.15 A China (Fujian)-based study conducted from 
2019, May 13 to 24, reported that 55.2% of female college 
students were willing to be vaccinated with the HPV 
vaccine.16 In 2012, a report based in China, Hunan, found 
that 44% of female undergraduates were willing to be vacci
nated in the future.17 However, relevant data on the willing
ness of Chinese male college students to receive the HPV 
vaccine are lacking. Therefore, understanding Chinese male 
college students’ willingness to be vaccinated with the 9vHPV 
vaccine and the underlying reasons are important for the 
promotion of this vaccine in China. In this context, we con
ducted a cross-sectional study online to investigate Chinese 
male college students’ knowledge of, attitude toward, and 
acceptance of the 9vHPV vaccine and to identify the factors 
influencing male college students’ willingness to be vaccinated 
with the vaccine.

Methods and materials

Research design and respondents

An online questionnaire survey was conducted at several col
leges and universities in China from March 12 to March 23, 
2022. Copies of the electronic questionnaire were distributed 
and recovered through the Questionnaire Star (https://www. 
wjx.cn/) platform, and relevant data were exported. Male col
lege students were invited to participate in the survey.

Ethical approval

This study was approved by the Medical Ethics Committee, 
Chaohu Hospital of Anhui Medical University (KYXM- 
202207-005). All respondents were informed of the study 
purpose, procedure, and their relevant rights. They were also 
informed that their personal identity or information would not 
be disclosed. Oral informed consent was obtained from each 
respondent before distribution of the questionnaire.

Questionnaire survey

This questionnaire mainly assessed Chinese male college stu
dents’ knowledge of, attitude toward, and acceptance of the 
9vHPV vaccine. The questionnaire was prepared in Chinese 
and was designed with improvements based on a literature 
review of similar studies.18–22 Before large-scale distribution, 
the questionnaire was sent to 30 respondents as a pilot test, 
aiming to assess their vaccination willingness. In the pilot 

study, a total of 30 offline respondents were invited to com
plete the questionnaire, which took an average of 3.5 minutes. 
After completing the questionnaire, we interviewed each 
respondent and asked them about possible problems with the 
questionnaire. Each respondent discussed the questions in the 
questionnaire one by one. These interviews took an average of 
7.5 min. We found no substantive problems and only modified 
the description of one problem through the pilot study.

The questionnaire was mainly composed of four parts: (1) 
Basic information on the respondents: Demographic charac
teristics (residence, college grade, body mass index, current 
smoking status, and current drinking status) and basic perso
nal information (whether the respondent was a medical stu
dent or in a romantic relationship, whether relatives and 
friends had cervical cancer, and whether relatives and friends 
had been vaccinated with the 9vHPV vaccine). (2) 
Respondents’ knowledge of and attitude toward HPV and the 
9vHPV vaccine. The respondents were asked to answer the 
following questions with “yes” or “no”: “HPV can cause genital 
warts and certain cancers,” “HPV can only be transmitted 
through sexual behavior,” “Men can’t be infected with HPV,” 
“9-valent HPV vaccination can effectively prevent HPV- 
related cancers,” The best age for receiving 9-valent HPV 
vaccine is before 26 years old,” Are you in support of promot
ing the 9-valent HPV vaccine for men?” “Do you think the 
authorized 9-valent HPV vaccine is safe? “Do you think the 
9-valent HPV vaccine could have unexpected side effects?” 
“Do you think the authorized 9-valent HPV vaccine is effec
tive?” “Would you recommend that your family and friends 
receive the 9-valent HPV vaccine?”(3) Respondents’ willing
ness to be vaccinated with the 9vHPV vaccine: whether they 
were willing to be vaccinated, and the reasons for their will
ingness or unwillingness.

Sample size estimation

The proportion of men intending to receive the HPV vaccine 
was assumed to be 48.9% in the calculation of sample size, 
based on a previous report in Saudi Arabia.23 The sample size 
was calculated as follows: 

n ¼ Z2
1 � α=2P 1 � Pð Þ=e2 

where n was the minimum number of respondents required, 
Z2 was (1.96)2 relative to the 95% confidence interval (CI), 
P was the prevalence rate estimated in the previous study, and 
e was the required accuracy (4%). The estimated non-response 
rate for the present study was 5%, and the minimum sample 
size was 630.

Data analysis

Data analysis was performed using SPSS version 21.0 
(Chicago, IL, USA). The responses of the students to the 
questionnaire were considered classified data and expressed 
as numbers and percentages. Univariate analysis was per
formed to assess the relationships between independent vari
ables (respondents’ basic information, their understanding of 
HPV and the 9vHPV vaccine, and their attitude toward the 
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vaccine) and the dependent variable (respondents’ willingness 
to be vaccinated with the 9vHPV vaccine). Variables with 
a p-value of < .05 in univariate analysis (12 variables) and all 
variables were further analyzed by multivariate logistic regres
sion to identify independent predictors influencing the will
ingness of the male college students to be vaccinated. Odds 
ratio (OR) and 95% CI were used to describe these variables. p  
< .05 was considered statistically significant. In addition, 
a structural equation model was used to analyze demographic 
characteristics and basic information that affect knowledge 
and attitude.

Results

Respondents’ characteristics and willingness to be 
vaccinated with the 9vHPV vaccine

A total of 1,550 male college students were invited to participate 
in the survey. Two male college students completed the ques
tionnaire in less than two minutes, and one did not complete the 
questionnaire. Therefore, 1,547 were included in the survey, 
with an overall effective questionnaire recovery rate of 99.81%.

Of the 1,547 respondents, 697 (45.05%) were willing to be 
vaccinated with the 9vHPV vaccine, whereas 850 (54.95%) 
were unwilling. Of the respondents, 742 (47.96%) lived in 
rural areas, and 805 (52.04%) lived in urban areas, 12.15% 
had a BMI of less than 18.5 (kg/m2), more than half (66.84%) 

had a BMI between 18.5 and 24 (kg/m2), 16.68% had a BMI 
between 24 and 28 (kg/m2), and 4.33% had a BMI of more than 
28 (kg/m2). Of the respondents, 11.05% (171/1547) were med
ical students, and 88.95% (1376/1547) were not. One hundred 
and ninety-seven (12.73%) respondents were current smokers, 
and 400 (25.86%) were current drinkers (Table 1).

According to Table 1, the willingness to be vaccinated with 
the vaccine was unrelated to age, residence, current smoking 
status, or current drinking status. Statistically significant differ
ences (all p < .05) were observed between the vaccine-accepting 
and vaccine-hesitant groups in terms of college grade, body 
mass index, specialty, romantic relationships, whether their 
relatives and friends had cervical cancer, and whether relatives 
and friends had been vaccinated with the 9vHPV vaccine.

Sources of information on HPV and the 9vHPV vaccine

The most important source of information on HPV and 
the 9vHPV vaccine for the study respondents was media 
(such as television, magazines, media, and Internet) (1,134/ 
1,547, and 73.30%), followed by government agencies 
(1,004/1,547, and 64.90%), medical staff (829/1,547, and 
53.59%), relatives and friends (762/1,547, and 49.26%), 
and other channels (6/1,547, and 0.39%). The source of 
information for some respondents was unclear (43/1,547, 
and 2.78%) (Figure 1).

Table 1. Demographic characteristics and basic information of the participants.

Item
All participants 

(N = 1547)

Intention to receive HPV vaccine

OR (95%CI) P-value
Vaccine hesitancy 

(N =850)
Vaccine acceptance 

(N = 697)

Residence .863
Rural 742(47.96%) 406(47.76%) 336(48.21%) Ref
Urban 805(52.04%) 444(52.23%) 361(51.79%) 0.982(0.804–1.201)

College grade .001
Freshman 627(40.53%) 361(42.47%) 266(38.16%) Ref
Sophomore 572(36.97%) 330(38.82%) 242(34.72%) 0.995(0.791–1.252)
Junior 223(14.41%) 108(12.71%) 115(16.50%) 1.445(1.063–1.964)
Senior and fifth 125(8.08%) 51(6.00%) 74(10.62%) 1.969(1.333–2.909)

BMI (kg/m2) .033
<18.5 188(12.15%) 110(12.94%) 78(11.19%) Ref
18.5–24 1034(66.84%) 548(64.47%) 486(69.73%) 1.340(0.97401.843)
24–28 258(16.68%) 151(17.76%) 107(15.35%) 1.073(0.731–1.575)
>28 67(4.33%) 41(4.82%) 26(3.73%) 0.725(0.394–1.335)

Are you a medical student? .001
No 1376(88.95%) 777(91.41%) 599(85.94%) Ref
Yes 171(11.05%) 73(8.59%) 98(14.06%) 1.741(1.263–2.401)

Current smoking status .157
No 1350(87.27%) 751(88.35%) 599(85.94%) Ref
Yes 197(12.73%) 99(11.65%) 98(14.06%) 1.241(0.920–1.674)

Current drinking status .980
No 1147(74.14%) 630(74.12%) 517(74.18%) Ref
Yes 400(25.86%) 220(25.88%) 180(25.82%) 0.997(0.793–1.253)

Romantic relationships <.001
Single, no romance experience 586(37.88%) 353(41.53%) 233(33.43%) Ref
Single, have romantic experience 487(31.48%) 276(32.47%) 211(30.27%) 1.158(0.908–1.478)
In a romantic relationship 474(30.64%) 221(26.00%) 253(36.30%) 1.734(1.358–2.215)

Do you have relatives or friends with cervical cancer? .001
No 1479(95.60%) 827(97.29%) 652(93.54%) Ref
Yes 68(4.40%) 23(2.71%) 45(6.46%) 2.482(1.486–4.144)

Do you have friends or relatives who received 9-valent HPV? <.001
No 952(61.54%) 571(67.18%) 381(54.66%) Ref
Yes 595(38.46%) 279(32.82%) 316(45.34%) 1.697(1.380–2.087)

Data are presented as number (percentage). P-values were calculated via univariate analysis between the “vaccine hesitancy” and “vaccine acceptance” groups. OR: 
odds ratio; CI: confidence interval.
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Knowledge of and attitude toward HPV and the 9vHPV 
vaccine

Statistical differences were observed between the vaccine hes
itancy and vaccine acceptance groups in terms of patients’ 
knowledge of and attitude toward HPV and the vaccine 
(Table 2). Among Chinese male college students who knew 
that HPV could cause genital warts and cancers or that men 
might also develop HPV infection, believed that men should be 

vaccinated with the 9vHPV vaccine, and would recommend 
this vaccine to relatives and friends, the proportion of students 
willing to be vaccinated with the 9vHPV vaccine was higher 
than that of students unwilling to be vaccinated. Among those 
who regarded the vaccine as safe and effective, the proportion 
of students willing to be vaccinated with the 9vHPV vaccine 
was also significantly higher than that of students unwilling to 
be vaccinated (all p < .01).
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53.59%
49.26%

2.78% 0.39%
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Figure 1. Sources of information about HPV and HPV vaccine (N = 1547).

Table 2. Participants’ knowledge about and attitude toward the HPV and 9-valent HPV vaccine.

Item
All participants 

(N = 1547)

Intention to receive HPV vaccine

OR (95%CI) P-value
Vaccine hesitancy 

(N =850)
Vaccine acceptance 

(N = 697)

HPV can cause genital warts and certain cancers. <.001
No 541(34.97%) 333(39.18%) 208(29.84%) Ref
Yes 1006(65.03%) 517(60.82%) 489(70.16%) 1.514(1.224–1.873)

HPV can only be transmitted through sexual behavior. .686
No 1186(76.66%) 655(77.06%) 531(76.18%) Ref
Yes 361(23.34%) 195(22.94%) 166(23.82%) 1.050(0.829–1.330)

Men can’t be infected with HPV. <.001
No 1194(77.18%) 627(73.76%) 567(81.35%) Ref
Yes 353(22.82%) 223(26.24%) 130(18.65%) 0.645(0.505–0.823)

9-valent HPV vaccination can effectively prevent HPV-related cancers. .166
No 260(16.81%) 153(18.00%) 107(15.35%) Ref
Yes 1287(83.19%) 697(82.00%) 590(84.65%) 1.210(0.924–1.586)

The best age for receiving the 9-valent HPV vaccine is before 26 years old. .154
No 318(20.56%) 186(21.88%) 132(18.94%) Ref
Yes 1229(79.44%) 664(78.12%) 565(81.06%) 1.199(0.934–1.539)

Are you in support of promoting the 9-valent HPV vaccine for men? <.001
No 855(55.27%) 611(71.88%) 244(35.01%) Ref
Yes 692(44.73%) 239(28.12%) 453(64.99%) 4.746(3.825–5.890)

Do you think the authorized 9-valent HPV vaccine is safe? .003
No 224(14.48%) 144(16.94%) 80(11.48%) Ref
Yes 1323(85.52%) 706(83.06%) 617(88.52%) 1.573(1.173–2.110)

Do you think the 9-valent HPV vaccine could have unexpected side effects? .096
No 975(63.03%) 520(61.18%) 455(65.28%) Ref
Yes 572(36.97%) 330(38.82%) 242(34.72%) 0.838(0.681–1.032)

Do you think the authorized 9-valent HPV vaccine is effective? .003
No 184(19.00%) 120(14.12%) 64(9.18%) Ref
Yes 1363(81.00%) 730(85.88%) 633(90.82%) 1.626(1.179–2.242)

Would you recommend that your family and friends receive the 9-valent HPV vaccine? <.001
No 294(19.00%) 220(25.88%) 74(10.62%) Ref
Yes 1253(81.00%) 630(74.12%) 623(89.38%) 2.940(2.209–3.912)

Data are presented as number (percentage). P-values were calculated via univariate analysis between the “vaccine hesitancy” and “vaccine acceptance” groups. OR: 
odds ratio; CI: confidence interval.
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Predictors of vaccination with the 9vHPV vaccine

The univariate analysis obtained 12 variables with a p-value of  
< .05, as shown in Tables 1 and 2. The multivariate logistic 
regression analysis was performed on 10 variables. Among 
them, six variables were crucial for the willingness to be vacci
nated with the 9vHPV vaccine (p < .05) (Table 3): being 
a medical student (OR = 1.483, 95% CI: 1.029–2.137, p = .034 
vs. non-medical students); students whose relatives and friends 
had cervical cancer (OR = 2.244, 95% CI: 1.257–4.006, p = .006 
vs. none); students whose relatives and friends had received 
the 9vHPV vaccine (OR = 1.338, 95% CI: 1.048–1.708, p = .019 
vs. none); students in a romantic relationship (OR = 1.602, 
95% CI: 1.213–2.115, p < .001 vs. single or without romantic 
experience); students supporting the promotion of the 9vHPV 
vaccine for men (OR = 4.865, 95% CI: 3.848–6.152, p< .001 vs. 
non-supportive); and students who would recommend the 
9vHPV vaccine to their relatives and friends (OR = 3.037, 
95% CI: 2.103–4.385, p < .001 vs. would not). The multivariate 

logistic regression analysis was performed on all variables, and 
similar results were obtained (Supplement Table S1).

Structural equation model

In this study, demographic characteristics and basic informa
tion, knowledge and attitude were taken as latent variables, 
and the observed variables included in each latent variable 
were taken as explicit variables to establish a structural equa
tion model. The connotations of latent variables and observed 
variables were shown in Table 4. Parameter estimation of the 
model was performed using weighted least squares estimator 
with adjustments for the mean and variance (WLSMV). Model 
fitting was evaluated using χ2/df, root mean square error of 
approximation, RMSEA), Standardized Root Mean Square 
Residual SRMR, Comparative fit index (CFI), Tuck-Lewis 
Index (TLI), etc. The fitting results are shown in Table 5. 
With Tucker-Lewis Index, which measured slight below 0.90, 

Table 3. Predictors of intention to get the 9-valent HPV vaccine (12 variables with a P-value of < .05).

Item

Intention to receive HPV vaccine

AOR (95% CI) P-valueVaccine hesitancy (N =855) Vaccine acceptance (N = 692)

College grade
Freshman 361 266 Ref /
Sophomore 330 242 0.872(0.660–1.152) .335
Junior 108 115 1.249(0.821–1.899) .299
Senior and fifth 51 74 0.983(0.557–1.732) .952

BMI (kg/m2)
<18.5 110 78 Ref /
18.5–24 548 486 1.368(0.960–1.949) .083
24–28 151 107 1.283(0.836–1.967) .254
>28 41 26 0.754(0.380–0.497) .420

Are you a medical student?
No 777 599 Ref /
Yes 73 98 1.483(1.029–2.137) .034

Romantic relationships
Single, no romance experience 353 233 Ref /
Single, have romantic experience 276 211 0.938(0.712–1.235) .649
In a romantic relationship 221 253 1.602(1.213–2.115) .001

Do you have relatives or friends with HPV-related cancers?
No 827 652 Ref /
Yes 23 45 2.244(1.257–4.006) .006

Do you have friends or relatives who have received 9-valent HPV?
No 571 381 Ref /
Yes 279 316 1.338(1.048–1.708) .019

HPV can cause genital warts and certain cancers.
No 333 208 Ref /
Yes 517 489 1.061(0.825–1.365) .644

Men can’t be infected with HPV.
No 627 567 Ref /
Yes 223 130 0.852(0.645–1.1.24) .257

Are you in support of promoting the 9-valent HPV vaccine for men?
No 611 244 Ref /
Yes 239 453 4.865(3.848–6.152) <.001

Do you think the authorized 9-valent HPV vaccine is safe?
No 144 80 Ref /
Yes 706 617 0.811(0.538–1.223) .318

Do you think the authorized 9-valent HPV vaccine is effective?
No 120 64 Ref /
Yes 730 633 0.740(0.467–1.174) .201

Would you recommend that your family and friends receive the 9-valent HPV vaccine?
No 220 74 Ref /
Yes 630 623 3.037(2.103–4.385) <.001

P-values indicate whether the adjusted OR of a particular sub-category is significant compared to the reference category. OR: odds ratio; CI: confidence interval.
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and the Standardized Root Mean Square Residual (SRMR), 
which measured slight above 0.050, other fit indices fulfill the 
accepted values. The χ2/df was estimated at 4.781, stipulating 
an acceptable fit, while Root Mean Square Error of 
Approximation (RMSEA) and Goodness of Fit Index (GFI) 
were estimated at 0.049 and 0.910 and indicates good fit. Path 
analysis of the model shows that demographic characteristics 
and basic information has a significant positive effect on 
knowledge and attitude, of which the direct effect value is 
1.555, and 0.341, respectively (Table 6). The structural model 
between the variables of demographic characteristics and basic 
information, knowledge and attitude was shown in Figure 2.

Discussion

Both men and women face the risk of HPV infection, which 
may progress to HPV-related cancer. Vaccination with the 
9vHPV vaccine is an efficient and safe method to prevent 
and treat HPV infections. The 9vHPV vaccine was approved 
for use by the United States (US) Food and Drug 
Administration on December 10, 2014. The vaccine is effective 
against HPV6, 11, 16, and 18 (types targeted by the 4-valent 
HPV vaccine), as well as HPV31, 33, 45, 52, and 58.24 At 
present, men in China cannot make an appointment to receive 
the 9vHPV vaccine, but clinical trials testing the 9vHPV vac
cine have begun recruiting young men. In 2021, Merck & Co., 
Inc. launched a phase-3 clinical trial in China to evaluate the 
protective efficacy, immunogenicity, and safety of the 9vHPV 
vaccine in Chinese men. However, no study has investigated 
the acceptance of the 9vHPV vaccine by young Chinese men. 
Before probing into the vaccination of Chinese men with the 

Table 4. Latent variable and observational variable.

Latent variable Observational variable

F1 (Demographic 
characteristics and basic 
information)

A1 Residence
A2 College grade
A3 BMI
A4 Are you a medical student?
A5 Current smoking status
A6 Current drinking status
A7 Romantic relationships
A8 Do you have relatives or friends with 

cervical cancer?
A9 Do you have friends or relatives who 

received 9-valent HPV?
F2 (knowledge) B1 HPV can cause genital warts and 

certain cancers.
B2 HPV can only be transmitted through 

sexual behavior.
B3 Men can’t be infected with HPV.
B4 9-valent HPV vaccination can 

effectively prevent HPV-related 
cancers.

B5 The best age for receiving the 9-valent 
HPV vaccine is before 26 years old.

F3 (attitude) C1 Are you in support of promoting the 
9-valent HPV vaccine for men?

C2 Do you think the authorized 9-valent 
HPV vaccine is safe?

C3 Do you think the 9-valent HPV vaccine 
could have unexpected side effects?

C4 Do you think the authorized 9-valent 
HPV vaccine is effective?

C5 Would you recommend that your 
family and friends receive the 9-valent 
HPV vaccine?

Table 5. Goodness of fit indices.

Fit indices
Model 
value

Accepted 
value

χ2/df 4.781 <5
Root Mean Square Error of Approximation 

(RMSEA)
0.049 <0.100

Goodness of Fit Index (GFI) 0.910 >0.900
Tucker-Lewis Index (TLI) 0.897 >0.900
Standardized Root Mean Square Residul (SRMR) 0.081 <0.050

Table 6. Model results of each path.

Hypothesis Paths Coefficient Standard error P-value

H1 F1→F2 1.555 0.362 <.001
H2 F1→F3 0.341 0.121 .005

Figure 2. The structural model between the variables of demographic characteristics and basic information, knowledge and attitude.
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9vHPV vaccine, we conducted a questionnaire survey to assess 
the knowledge of male college students about, their attitude 
toward, and acceptance of the 9vHPV vaccine, offering some 
reference for follow-up vaccination.

We estimated that a minimum sample size of 630 was 
required. This study recruited a total of 1547 respondents, 
which was sufficient to draw statistically meaningful conclu
sions. Of the respondents, 54.95% were unwilling to be 
vaccinated with the 9vHPV vaccine, and 45.05% were will
ing. Similar studies in foreign countries reported a high 
willingness among male college students to be vaccinated 
against HPV. A survey of 18- to 30-year-old students in Italy 
reported that 79% of the unvaccinated male respondents 
expressed a willingness to be vaccinated.25 In 2014, a study 
of male high school and college students in South Korea also 
reported that 66.7% of unvaccinated male college students 
intended to get vaccinated.26 In a US-based study on adult 
men (mostly from colleges and universities), 69% were likely 
or very likely to get vaccinated against HPV if the vaccine 
was available.27 According to another study conducted in 
central Florida, US, between March 2007 and January 2009, 
62% of male college students were willing to consider HPV 
vaccination.28 Another study conducted at Dutch universi
ties reported that 48% of the respondents were willing to be 
vaccinated, similar to the present study results.29 Compared 
to similar studies in foreign countries, this study found a low 
acceptance of the 9vHPV vaccine among male college stu
dents, which might be related to differences in regions and 
populations included in the studies. The survey results 
yielded the following suggestions.

Development of personalized vaccination strategies for 
different populations

We found that the identity of medical students was a crucial 
factor influencing willingness to be vaccinated with the 9vHPV 
vaccine. In our study, 57.3% of the medical students were 
willing to be vaccinated against HPV. This result is similar to 
that in studies conducted in China. In a study of medical 
students in eastern, central, and western China conducted 
from November 2020 to March 2021, 60.82% of the respon
dents expressed their intention to get vaccinated.30 According 
to the results of a cross-sectional study conducted at four 
universities in Qingdao, Shandong Province, China, from 
September 2018 to January 2019, students majoring in health 
science scored higher than those majoring in other specialties 
in terms of HPV and HPV vaccine-related knowledge and 
were more willing to get vaccinated against HPV (82.2% vs. 
69.9%).31 This may be because medical students, influenced by 
their specialty, have more knowledge about HPV and HPV- 
induced diseases and hold a more inclusive and open attitude 
toward vaccination with the 9vHPV vaccine.

Male college students in romantic relationships were more 
willing to be vaccinated than those who were not, and this 
result may be attributable to a sense of responsibility toward 
their partners. A study conducted in the Philippines revealed 
that the willingness of most men (53%) to receive vaccination 
was influenced by their intention to protect family members, 
and 40% of them said that protecting their sexual partners 

from infection was a major reason for getting vaccinated.32 

A US-based study in 2011 indicated that emphasizing the 
altruism of being vaccinated could improve the willingness of 
young men to get vaccinated.33 This may also explain why 
male college students who are in romantic relationships may 
be willing to be vaccinated out of a sense of responsibility for 
their partners. Considering the cultural atmosphere in China, 
“acting responsibly for your partner” is a more plausible 
explanation.

According to the results of the multivariate regression ana
lysis, a major influencing factor was relatives or friends who 
had HPV-related cancer or had been vaccinated with the 
9vHPV vaccine. In 2014, a study in the US reported that 
vaccinating older siblings with the HPV vaccine was 
a positive factor in the vaccination of 9- to 13-year-old chil
dren (OR = 2.52 (1.94–3.27)).34 In a Chinese study, “having 
relatives and friends with certain cancers” was found to be 
a positive influencing factor for HPV vaccination (adjusted OR 
(AOR) = 1.290, 95% CI: 1.095–1.518).35 In Guangzhou, a study 
conducted from October to December 2018 identified “knowl
edge about vaccinated populations” as a crucial factor influen
cing vaccination willingness (OR = 3.1, 95% CI: 1.9–5.0).36 The 
experiences of relatives and friends acted as a source of HPV- 
related knowledge for male college students. That is, a male 
college student who had relatives and friends with HPV- 
related cancer was more likely to gain more HPV-related 
knowledge and thus closely focus on HPV protection. 
Similarly, a male college student with vaccinated relatives 
and friends was more likely to appreciate the importance of 
the 9vHPV vaccine and hold a more inclusive attitude toward 
vaccination, as indicated by 49.26% of the male college stu
dents learning about HPV from relatives and friends 
(Figure 1).

The structural equation model also indicated that the 
demographic characteristics and basic information has 
a significant positive effect on knowledge and attitude. 
Therefore, individualized recommendations are more suitable 
for convincing Chinese male college students to get vaccinated.

Expansion of knowledge dissemination to encourage 
vaccination

In this study, male college students who realized that HPV 
could cause genital warts and cancers and that men might be 
infected with HPV were more willing to be vaccinated with the 
9vHPV vaccine. Male college students harboring more preju
dices and misunderstandings about HPV tended to hold 
a careless attitude toward vaccination with the 9vHPV vaccine, 
thinking that HPV had nothing to do with them. In contrast, 
a scientific and correct understanding of HPV and the 9vHPV 
vaccine would help male college students better accept vacci
nation. Many studies have confirmed the preceding point. 
A study conducted in China from 2015 to 2016 reported that 
adolescents who had received sexual health education were 
more willing to be vaccinated (AOR: 1.35, 95% CI: 1.15–1.58, 
p < .00135).37 A cross-sectional survey conducted at a major 
university in Hong Kong from April to September 2015 iden
tified vaccine knowledge as a major influencing factor.38 

A foreign study in 2006 found that respondents who correctly 
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answered two or three HPV-related questions manifested 
a significantly higher degree of acceptance of vaccination.39

Therefore, strengthening the science popularization of HPV- 
related knowledge among male college students is of great 
importance. Science popularization offers opportunities for stu
dents to acquire correct knowledge, correct prejudices, and fill 
gaps, which would help them form a healthier view of vaccina
tion and prevent and control diseases. A study of medical 
students in China from November 2020 to March 2021 also 
reported that improving the understanding of the 9vHPV vac
cine expanded the receipt of HPV vaccine.30 Many foreign 
studies also argued that the science popularization and publicity 
of HPV knowledge should be promoted.40–43 The present study 
found that among the different sources of HPV-related knowl
edge for male college students, media constituted the primary 
choice, followed by government agencies and medical staff. The 
science popularization and publicity efforts of government 
agencies have achieved initial results and should be further 
advanced. The government should also strengthen the super
vision and regulation of media reports, minimize unscientific, 
misleading information, and ensure the scientific validity of 
media communications, which is the largest source of HPV- 
related knowledge.

Positive attitude toward the vaccine as a key force driving 
male college students to receive vaccination

The study data indicated that male college students who were 
supportive of promoting the 9vHPV vaccine for men, consid
ered it safe or effective, and would recommend this vaccine to 
relatives and friends were more willing to be vaccinated with 
the 9vHPV vaccine. A positive attitude is a crucial force driv
ing male college students to accept the vaccine.

One possible explanation follows. A positive attitude 
toward the vaccine comes from recognizing and trusting 
the safety and effectiveness of the vaccine. Male college 
students with a positive attitude toward the vaccine are 
more willing to get vaccinated and recommend it to others. 
Existing clinical studies showed that 9vHPV produced good 
immunogenicity and safety in men aged 16–26 years.44 Of 
the respondents who were willing to be vaccinated in this 
study, 73.17% chose the vaccine because of its safety, and 
69.58% chose it because of its effectiveness. Relevant studies 
also reported the same results. A US-based study in 2009 
found that men who had perceived the effectiveness of the 
vaccine were more willing to be vaccinated (OR = 1.86, 95% 
CI: 1.22–2.83).45 A survey on the HPV vaccine hesitancy of 
parents of Canadian boys and girls aged 9–16 years in 
September 2016 and July 2017 found that vaccine hesitancy 
was related to the safety and acceptability of the vaccine.46 

A few domestic studies have also reported vaccine effective
ness and safety as key factors influencing the decision to 
receive vaccination. For example, a Hong Kong-based study 
conducted from April to September 2015 reported that stu
dents were willing to accept the HPV vaccine if it could 
prevent cervical cancer/anal cancer and genital warts.38 

A study conducted in mainland China in 2019 found that 
a major obstacle preventing men from getting vaccinated 
against HPV was concerns about safety (37%).47 

Supporting the promotion of the 9vHPV vaccine for men 
and recommending the vaccine to relatives and friends could 
largely reflect the positive attitude of male college students 
toward the vaccine, as only students who accepted the 
9vHPV vaccine would recommend it to others. In a study 
based in eastern China, cancer patients willing to recom
mend the COVID-19 vaccine to their relatives and friends 
were more likely to get vaccinated with that vaccine.19 We 
believe that this is closely related to China’s social character
istics and cultural atmosphere as Chinese people attach great 
importance to their family values and a sense of connection 
with each other, care about and value their relatives and 
friends, and are willing to recommend the things they like 
to their relatives and friends.

Limitations

This study had limitations. First, this was a cross-sectional 
study in which data were collected through an online ques
tionnaire survey. This made it impossible to directly infer the 
causality involved. Thus, further longitudinal research is 
required to validate the possible causal relationship. Second, 
this questionnaire was based on several previous question
naires. However, due to the short time window for question
naire development, we only conducted a small pilot study 
before distributing the questionnaire. Third, constrained by 
the geographical location of questionnaire distribution, the 
respondents were concentrated in central and eastern China 
and rarely came from western China. Thus, the samples of this 
study could not fully characterize Chinese male college stu
dents’ willingness to be vaccinated with 9vHPV.

Conclusions

Our survey reported the knowledge of Chinese male college 
students about, attitude toward, and acceptance of the 9vHPV 
vaccine and the independent predictors. Of the respondents, 
54.95% were unwilling to be vaccinated with the 9vHPV vaccine, 
while 45.05% were willing. Medical students, students whose 
relatives and friends had cervical cancer, students whose rela
tives and friends had received the 9vHPV vaccine, were in 
romantic relationships, were supportive of promoting the 
9vHPV vaccine to men, and students who would recommend 
the vaccine to their relatives and friends were crucial factors 
influencing their willingness to accept the vaccine. Efforts 
should be made to strengthen science popularization, and 
greater scientific understanding will lead to a more inclusive 
attitude and a higher degree of willingness among Chinese men.
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