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Background: Increasing human papillomavirus (HPV) vaccination rates is vital
for achieving society-wide public health goals, yet current research on HPV
vaccine-related knowledge, vaccination intentions, and behaviors among
college students in ethnic minority regions is inadequate. This investigation
sought to explore the present circumstances of college students in China’s
ethnic minority regions concerning their awareness, attitudes, and practices
related to the HPV vaccine. This study also aimed to provide a scientific basis for
future health education and HPV vaccine promotion in China’s college student
population.

Methods: Based on health belief theory, 1,388 valid questionnaires were collected
online to investigate college students’ knowledge, beliefs, and behaviors related
to HPV vaccination and the factors influencing their willingness to be vaccinated.
The data were analyzed via SPSS 26.0 for descriptive analysis and Amos 24.0 for
structural equation modeling, factor analysis and path analysis.

Results: The overall HPV vaccine awareness rate was 77.9%. In terms of health
attitudes, the positive intention rate was 50.4%, with females having more positive
attitudes than males (OR = 2.242, 95% Cl = 1.777-2.829). In terms of health
behaviors, the rate of positive behaviors was low (40.0%), and the probability of
positive behaviors was significantly lower for students with nonmedical-related
majors than for those with medical majors (OR = 0.579, 95% Cl = 0.442-0.759).
The results of the structural equation modeling analysis revealed that college
students’ perceptions of the perceived benefits of the HPV vaccine positively
and directly affect their willingness to be vaccinated (5 = 0.290, p < 0.001), and
perceived severity has an indirect effect on their willingness to be vaccinated
(= 0.198, p < 0.05).

Conclusion: Although college students in ethnic minority areas have a high
rate of HPV-related knowledge, their willingness to be actively vaccinated and
their positive behaviors need to be improved. In addition, enhancing the levels
of perceived severity and perceived efficacy among college students can help
increase their willingness to receive the HPV vaccine.
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1 Introduction

Cervical cancer is the 4th most common malignant tumor
threatening the health of the female reproductive system after breast,
colorectal, and lung cancers (1). It is estimated that more than 58% of
global cervical cancer cases occur in Asia, of which 18% occur in
China (2). In 2020, there were 110,000 new cases of cervical cancer in
China, with 60,000 fatalities (3). This makes the disease a major public
health concern that endangers health of women in the country.
Reports indicate a close relationship between high-risk human
papillomavirus infection and the occurrence of cervical cancer (4).
Sexual contact, including vaginal intercourse, oral sex, and anal sex,
primarily transmits HPV and is a necessary condition for cervical
cancer. Therefore, preventing HPV infection has become a key
measure to reduce the risk of cervical cancer. In recent years, a number
of studies have confirmed that vaccination against HPV vaccination
can effectively prevent such infection, thus significantly reducing the
risk of cervical cancer (5, 6). Studies have suggested that vaccination
rates can reach more than 75% in some high-level-income countries;
however, many countries still have low vaccination rates (6).

In China, the knowledge and vaccination rate of the HPV vaccine
among school-aged college students in inland areas are generally low,
with only 46.7% of college students having a good level of knowledge
of cervical cancer prevention and treatment (7) and only 10.4% of
students indicating that they have received the HPV vaccine (8). As a
group with a high level of education, college students have more
autonomy in terms of whether to receive the HPV vaccine (9). Studies
have also confirmed that 68.8% of students regard a university
education as one of the main ways to obtain information about
vaccines (10). Therefore, the level of knowledge, willingness, and
behavior of vaccination during university years plays an important
role in promoting the popularization of HPV vaccines. In addition,
premarital sex among college students is increasing, further
exacerbating the potential risk of HPV infection. Understanding the
level of HPV knowledge among college students and its impact on
their vaccination willingness and behavior is of great public health
significance. Factors are of enormous significance for the prevention
and control of cervical cancer in China.

A variety of demographic factors may influence HPV knowledge,
vaccination willingness, and vaccination behavior. Research indicates
that various factors such as gender (11), grade (11), ethnicity (12),
major (13), financial burden of vaccine costs (14), concerns about
vaccine side effects (14), sexual behavior (14), and whether family
members have a history of cervical cancer (12) significantly influence
HPV-related knowledge, vaccination willingness, and vaccination
behavior. Therefore, exploring the differences in HPV-related
knowledge, willingness, and behavior among college students based
on demographic factors is of great significance for formulating
targeted strategies to promote cervical cancer prevention and control.

The health belief model (HBM) is a prevalent theoretical
framework for evaluating and forecasting individual health behaviors.
The model posits that an individuals readiness to engage in preventive
health behaviors through both direct and indirect pathways (15).
Perceived susceptibility, perceived severity, perceived barriers, and
perceived benefits directly influence the direct pathway, which in turn
influences the implementation of health behaviors. Perceived
susceptibility refers to an individual’s subjective assessment of the risk
of a health problem or disease occurring; perceived severity refers to an
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individuals subjective judgment of the possible harmful consequences
of the health problem or disease; perceived barriers refers to the
obstacles or difficulties an individual faces in adopting a health
behavior; perceived benefits refers to the positive effects or benefits an
individual believes may result from adopting a particular health
behavior; and perceived benefits refers to the positive effects or benefits
an individual believes may result from adopting a particular health
behavior. Perceived barriers refers to the obstacles or difficulties faced
by individuals in adopting health behaviors; perceived benefits refers
to the positive impacts or benefits that individuals believe may
be brought about by adopting specific health behaviors. Perceived
severity indirectly influences the willingness to engage in health
behaviors through mediating variables like perceived benefits or self-
efficacy, forming the indirect pathway. Therefore, the health belief
model not only focuses on direct cause-and-effect relationships but also
reveals the complex interactions between constructs. In recent years,
the HBM has shown to be a valid and reliable tool for assessing health
beliefs, and it has been used in studies related to HPV vaccination
intentions in several regions. A previous study in Italy showed that
students are more likely to complete the vaccination program when
they have a greater awareness of the benefits of the HPV vaccine (16);
other studies have also indicated that there is a direct relationship
between willingness to vaccinate, perceived sensitivity, and self-efficacy,
with a negative correlation with perceived handicap (17). Thus, good
health behaviors under the HBM framework are crucial for increasing
the willingness to receive HPV vaccination and vaccine coverage and
thus improving the level of public health awareness (18-20).

Studies have shown that due to cultural background, lifestyle, and
socioeconomic conditions, the health awareness and behaviors of
people in minority areas often differ significantly from those in other
areas (21-23). In addition, medical resources in minority areas are
relatively limited (24), and the health literacy rate is low, which may
further affect the awareness and willingness to vaccinate against HPV.

The institution examined is situated in Yanbian Korean Autonomous
Prefecture, a region in China characterized by a minority population,
and operates as a full-time comprehensive public university. It is one of
the colleges and universities previously established by the Communist
Party of China in ethnic minority areas; thus, it has a large population
of ethnic minority students and strong ethnic regional characteristics.
Furthermore, it possesses the typical attributes of a comprehensive
university and exhibits significant universality and representativeness,
and can better represent the characteristics of the group of college
students from minority universities in China. Thus, investigating the
positive level of college students’ knowledge, attitudes, and behaviors
related to the HPV vaccine at this university is conducive to further
understanding the status of college students in ethnic minority colleges
and universities in China regarding HPV vaccination and its influencing
factors in carrying out health education in a targeted manner.

Although in recent years, there have been a large number of
studies on the factors affecting the willingness of Chinese college
students to receive the HPV vaccine. However, most of the existing
studies focus on urban areas or mainstream groups (10, 25-27), and
there is limited research on the willingness of college students in
ethnic minority areas to receive the HPV vaccine. On the basis of the
above background, the current study aimed to not only investigate the
knowledge, willingness to vaccinate, and positive behaviors of college
students in ethnic minority areas in China with respect to the HPV
vaccine and the related influencing factors, in order to fill the research

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1510193
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Song et al.

gap in this field. In addition, previous studies have mainly focused on
the analysis of a single factor, while this study is based on the Health
Belief Model, which comprehensively considers the impact of multiple
factors on vaccination intentions. It uses a structural equation model
to conduct an in-depth analysis, so as to provide a scientific basis for
formulating more targeted vaccine promotion strategies and for future
health education and HPV vaccine promotion among college students
from minority groups in China.

2 Materials and methods
2.1 Study population and data collection

The target population of this study is full-time college students at
a university in an ethnic minority area in China. Considering the
limitations of the actual situation at the implementation stage of the
sample survey, nonprobability sampling (convenience sampling) was
used for the present investigation (27, 28). Nonprobability sampling
transpires when the researcher chooses a subject for which
information is readily accessible, reflecting the current circumstances.
This implies that increasing the sample size can mitigate data bias
stemming from individual differences, thereby enhancing the
credibility and validity of the research findings. As a result, the survey
collected data from a large sample of 1,388 respondents, with a valid
response rate of 100%. There were no missing values in this study.

The online platform “Questionnaire Star” was used to create an
electronic questionnaire, a presurvey was conducted (300 people), and
after the questionnaire was refined, the investigators conducted a
formal face-to-face survey from May 27 to June 27, 2024. The criteria
for including study subjects were as follows: (1) full-time college
students aged 18-26 years and (2) obtaining informed consent for
participation in this research study and voluntary involvement in this
survey. The exclusion criteria were delineated as follows: (1) people
with allergic reactions to vaccines and (2) patients who were diagnosed
with severe cognitive disorders.

This study set individuals aged 18-26 as the target population for
the study, based on the following considerations: individuals in this
age group are usually in an important period of sexual health
education, and HPV vaccination still has a high preventive benefit. In
addition, excluding individuals who have been diagnosed with severe
cognitive impairment is to ensure that the questionnaire can
be accurately understood and completed, thereby reducing potential
data bias and improving the scientific nature of the research results.

2.2 Survey instruments and quality control

2.2.1 General information questionnaire

These factors include gender, ethnicity, urban/rural status,
specialty, grade level, monthly living expenses, parents’ education
level, history of cervical cancer in family members or close friends,
and history of sexual behavior.

2.2.2 Self-administered HPV and HPV vaccination
knowledge and beliefs questionnaire

The questionnaires used to assess HPV-related knowledge,
willingness, and behaviors were designed based on previous studies
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and authoritative guidelines (29-31) and were finalized under expert
review and guidance. This questionnaire consisted of 28 questions.
There were 15 questions on HPV-related knowledge, all of which were
single-choice, with one point given for a correct answer and no points
given for an incorrect answer, for a maximum possible total of 15
points. The HPV vaccination willingness questionnaire had nine
questions. A 5-point Likert scale was used to assign scores to the nine
entries (very reluctant/strongly disagree =1 point, very willing/
strongly agree =5 points), with a maximum possible score of 45
points, The Cronbach’s a for this part of the scale was 0.924, indicating
that it has good internal consistency. HPV vaccine-related behaviors
were assigned a score (yes = 1 point, no = 0 points) for four questions,
with a maximum possible score of 4 points. To more clearly distinguish
between different levels of cognition, willingness, and behavior, this
study divided continuous variables into dichotomous variables during
data analysis (12, 14). We used the 80% quartile as a threshold and the
percentile as a criterion for division. Health-related research has
widely used this method (12, 28). In this study, a score of >12 on the
knowledge level was defined as a high-awareness situation, with 80%
used as the cutoff, and this population was defined as the aware
population; a score of >36 on the health intention dimension was
defined as positive intention; and a score of >3 on the health behavior
dimension was defined as positive behavior. This dichotomous
categorization helps classify the study population into high- and
low-risk categories, which facilitates more targeted intervention
designs for high- and low-risk groups at a later date.

2.2.3 Health beliefs scale

The Health Belief Model (HBM)-based study used structural
equation modeling (SEM) to analyze the direct and indirect pathways
of influence of the constructs (perceived benefits, perceived severity,
perceived barriers, self-efficacy, etc.) on vaccination intentions. The
main goal of SEM modeling is to explore the relationships among the
core constructs of the HBM theory as well as their pathways of
influence. Therefore, we limited the scope of the SEM analysis to the
Health Belief Model's theoretical framework and excluded
demographic variables. In descriptive and logistic regression analyses,
demographic variables had big impacts on HPV knowledge,
vaccination intentions, and behaviors. However, these impacts did not
directly show how the HBM constructs were related to each other.
Therefore, to avoid overly complex models or deviation from the
HBM theoretical framework, we did not include demographic
variables in the SEM model.

Therefore, this section extracts model entries of health beliefs
associated with HPV vaccination through a systematic review of
previous studies (32-35). Five dimensions were examined in terms of
perceived susceptibility (2 entries), perceived severity (5 entries),
perceived handicap (3 entries), self-efficacy (3 entries), and perceived
benefit (3 entries). Each question was scored on a 5-point Likert scale
ranging from “strongly disagree” to “strongly agree,” with higher
scores indicating stronger beliefs about the individual’s health (the
“perceived obstructiveness” section was reverse scored, with “strongly
disagree” scored as 5 and “strongly agree” scored as 1). We invited two
epidemiologists to evaluate the applicability and scientific validity of
the entries’ content, and we conducted a pre-test among 300 students.
The Cronbach’s alpha values for the five dimensions of the scale were
0.716, 0912, 0.779, 0.791, and 0.959, all of which indicated
good reliability.
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2.3 Data analysis methods

SPSS 26.0 software and Amos 24.0 software were used to
organize and analyze the data. Descriptive analyses of the
respondents were carried out via SPSS, and count data were
expressed as component ratios. The influencing factors were
examined using one-way analysis of variance and binary logistic
regression. Structural equation modeling (SEM) via Amos was used
for confirmatory factor analysis (CFA), path analysis, and
mediation tests. A two-sided test was used, with a test level of
a =0.05.

2.4 Ethical reflections

Informed consent was secured from all study participants; they
were apprised of their right to withdraw from the study and assured
that their data would remain strictly confidential and utilized solely
for scientific analysis. The research was executed in accordance with
the principles of the Declaration of Helsinki and received approval
from the Institutional Review Board of Yanbian University (Ethics
Code: 10187).

3 Results
3.1 General demographic characteristics

This study distributed 1,388 questionnaires, receiving 1,388 valid
responses, resulting in a validity rate of 100%. Male and female
students accounted for 38.83% (539) and 61.17% (849) of the sample,
respectively. The vast majority of the students were Han Chinese
(76.37%), with the type of residence being urban (72.05%) and
nonmedically related (76.08%). A total of 30.12% were in their
freshman year, and 26.01% were in their sophomore year; the monthly
living expenses were predominantly 1,000-1999 RMB (47.41%). The
literacy level of both parents was predominantly middle school (30.33,
29.32%). The vast majority of the students had family members who
did not practice a medical-related profession (79.32%), had no family
members with cervical cancer (89.19%), and were not sexually active
(83.36%). The distribution of basic details is shown in Table 1.

3.2 Current status of HPV in college
students

3.2.1 Knowledge of HPV-related knowledge
among college students

The total knowledge rate of the 1,388 university students with
regard to HPV was 77.9%, and the mean knowledge score was
12.44 + 2.237, which suggests an excellent overall knowledge rate. The
knowledge rates of the different questions ranged from 39.99 to
93.66%, as shown in Table 2. Knowledge of the entry “HPV types 6
and 11 are not high-risk types” was the lowest, at 39.99%. While the
knowledge rates of the “HPV infection may be asymptomatic”
(60.73%) and “Man can also be vaccinated against HPV” (75.36%)
entries were low, the knowledge rates of the remaining entries
were good.
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The overall rate of knowledge about HPV was good, with 77.95%
of the total number of people being considered qualified in terms of
knowledge. The results of the univariate analysis revealed differences
in HPV-related knowledge among college students of different
genders, ethnicities, majors, grades, monthly living expenses, parental
literacy, family history of cervical cancer, and sex status. The results
are shown in Table 3. Among them, the rate of awareness was found
to be significantly higher among women than among men; the
knowledge rate of Han Chinese was determined to be markedly
superior to that of other ethnic groups; the awareness rate was found
to be higher among students with medical-related majors than among
nonmedical students; knowledge rates were found to be higher among
first-year research students than among students in the remaining
grades; students with a monthly living wage of 2,000-2,999 were
found to be more aware than the remaining class-living wage students;
the knowledge rate of students whose parents’ education level is
specialized was found to be higher than that of students whose parents
have other academic qualifications; and knowledge rates were found
to be highest among students whose family members did not have
cervical cancer (all p values <0.05).

When we looked at the variables that were significantly different
in the univariate analysis, we observed that being female and having
a high level of knowledge about HPV were linked (OR = 1.824, 95%
CI = 1.389-2.395). Moreover, there was an inverse relationship found
between Korean ethnicity and a good level of knowledge compared
with the findings for Han Chinese ethnicity (OR =0.527, 95%
CI = 0.368-0.754). There was an inverse relationship found between
the population of nonmedically related specialties and knowledge
(OR =0.589,95% CI = 0.415-0.835). In addition, there was a positive
association found between those with monthly living expenses of
2,000-2,999 RMB and a good level of HPV knowledge compared with
those with monthly living expenses of <1,000 RMB (OR = 1.901, 95%
CI = 1.008-3.585). There was a positive relationship found between
those whose family members did not have cervical cancer and
knowledge (OR = 3.094, 95% CI = 1.414-6.770), as shown in Table 4.

3.2.2 College students’ willingness to
be vaccinated against HPV

The total positive willingness rate of college students to receive the
HPV vaccine was 50.4%. The mean score of willingness to
be vaccinated was 34.96 + 7.187, and the details of willingness to
be vaccinated for each entry are shown in Table 5.

According to the univariate analysis findings, there were variations
found in university students” willingness to receive the HPV vaccine
depending on their sex, ethnicity, type of residence, major, monthly
living expenses, parents’ literacy levels, family members” employment
status in the medical field, and family members’ cervical cancer status,
as shown in Table 6. In particular, female students were found to have
higher attitude scores than male students; students living in towns were
found to have higher attitude scores than those living in rural areas; the
attitude scores of medical-related majors were found to be higher than
those of nonmedical-related majors; the willingness to be vaccinated
was found to be lowest among students with monthly living expenses
<1,000 RMB; the willingness to be vaccinated was found to be highest
among students whose parents’ education level was specialized; the
willingness to be vaccinated was found to be higher among students
whose family members were in medically related occupations than
among those whose parents were in nonmedically related occupations;
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TABLE 1 General demographic characteristics of survey respondents.

Participants

Frequency (n)

10.3389/fpubh.2024.1510193

Percent (%)

Male 539 38.83
Gender
Female 849 61.17
Han 1,060 76.37
Ethnic group Korean 202 14.55
Other nationality 126 9.08
Town 1,000 72.05
Town and country
Country 388 27.95
Medical major 332 23.92
Major
Non-medical major 1,056 76.08
Freshman 418 30.12
Sophomore 361 26.01
Junior 287 20.68
Senior 111 8.00
Grade Five-grade 14 1.01
First-year graduate students 100 7.20
Second-year graduate student 52 3.75
Third-year graduate student 40 2.88
Doctoral student 5 0.36
<1,000 58 4.18
1,000-1,999 658 47.41
Monthly living expenses 2,000-2,999 539 38.83
3,000-3,999 87 6.27
>4,000 46 3.31
Illiteracy 25 1.80
Secondary school 163 11.74
Junior high school 421 30.33
Father’s education level Senior high school 285 20.53
Specialized training school 190 13.69
Undergraduate 244 17.58
Graduate student and above 60 4.32
Mliteracy 35 2.52
Secondary school 209 15.06
Junior high school 407 29.32
Mother’s education level Senior high school 284 20.46
Specialized training school 174 12.54
Undergraduate 221 15.92
Graduate student and above 58 4.18
Family members in medical-related Yes 287 20.68
professions No 1,101 79.32
Yes 30 2.16
Family member with cervical cancer No 1,238 89.19
Currently unknown 120 8.65
Yes 231 16.64
Sexually active
No 1,157 83.36
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TABLE 2 Knowledge about HPV among college students in higher education.

10.3389/fpubh.2024.1510193

Item Number of people aware (n) Awareness rate (%)
HPYV infection may have no symptoms 843 60.73
HPYV infection can cause diseases other than cervical cancer 1,237 89.12
HPYV can be detected through screening 1,222 88.04
Proper condom use reduces HPV infections 1,291 93.01
Men do not get HPV 1,272 91.64
If you have never had sex, you do not have a chance of getting cervical cancer 1,265 91.14
HPV types 16 and 18 are high-risk types 1,193 85.95
HPV types 6 and 11 are not high-risk types 555 39.99
Do you know the meaning of “price”? 1,250 90.06
HPV vaccination can help prevent cervical cancer 1,288 92.80
Cervical screening is still needed after HPV vaccination 1,300 93.66
The best time to get the HPV vaccine is before first sex 1,184 85.30
HPV Vaccination Prevents 100% Cervical Cancer 1,119 80.62
The nine-valent vaccine protects against more types of HPV than the bivalent and 119 8617
quadrivalent vaccines

Men can also get the HPV vaccine 1,046 75.36

and the willingness to be vaccinated was found to be highest among
students whose family members were suffering from cervical cancer.

Logistic regression analysis of the variables that were significantly
different in the univariate analysis of HPV vaccination willingness
revealed a significant positive relationship between females and the
willingness to be actively vaccinated with the HPV vaccine
(OR =2.242, 95% CI = 1.777-2.829). Compared with the medically
related population, the nonmedically related population was found to
have an inverse relationship with the willingness to vaccinate
(OR =0.744, 95% CI = 0.570-0.970). In addition, compared with the
population with monthly living expenses <1,000 RMB, the population
with monthly living expenses of 2,000-2,999 RMB and 3,000-3,999
RMB were found to have a positive relationship with the willingness
to receive the vaccination (OR=1.926, 95% CI = 1.005-3.689;
OR = 3.245, 95% CI = 1.488-7.077). Finally, having no family member
in a medically related occupation was inversely associated with
vaccination intentions (OR = 0.660, 95% CI = 0.493-0.883). All the
above results were statistically significant, as shown in Table 7.

3.2.3 HPV vaccine-related behaviors of college
students

The total positive behavior rate of college students toward the
HPV vaccine was found to be 40.0%, with a mean score of
1.895 + 1.456 for related behaviors, and only 25.43% (353) of those
surveyed had already been vaccinated against HPV. A total of 62.18%
(863) of the students said that they would publicize and recommend
the HPV vaccine to others, and 52.81% (733) of the students said that
they had inquired about the HPV vaccine; however, only 49.06% (681)
had previously participated in HPV vaccine-related publicity activities
(listening to lectures, watching videos).

The results of the univariate analysis revealed differences in the
positive behavioral dimensions of the HPV vaccine among college
students of different genders, types of residence, majors, grades,
monthly living expenses, parental literacy, family members’ status in
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medically related occupations, family members’ status of cervical
cancer, and sexual behavior, as shown in Table 8. Logistic regression
analysis of the variables that exhibited significant differences in the
univariate analysis indicated that females were positively correlated
with favorable HPV vaccine behavior (OR = 2.687, 95% CI = 2.088-
3.457), and nonmedically related professions were found to
be inversely associated with positive vaccination behavior (OR = 0.579,
95% CI = 0.442-0.759). In addition, compared with the presence of
family members in medically related occupations, those without
family members in medically related occupations were inversely
associated with positive vaccination behavior (OR = 0.693, 95%
CI =0.518-0.926). Compared with those who had family members
with cervical cancer, those who had no family members with cervical
cancer and those who were unsure about the presence of cervical
cancer were found to be inversely associated with positive vaccination
behavior (OR=0.363, 95% CI=0.160-0.824; OR =0.346, 95%
CI = 0.140-0.852). Finally, those who had not had sexual intercourse
were found to have an inverse relationship positive vaccination
behavior (OR = 0.651, 95% CI = 0.470-0.902). The results are shown
in Table 9.

3.2.4 Status of the health belief model

The evaluation of participants in this study utilized the five
dimensions of the health belief model: perceived benefit, perceived
severity, self-efficacy, perceived handicap, and perceived susceptibility.

The scores for each dimension of willingness to receive the
vaccination were in the same order as the overall perceptions. The
scores of perceived severity (3.58 + 1.09), self-efficacy (3.32 + 1.00),
and perceived benefit (3.86 + 1.14) were greater for those with positive
vaccination attitudes than for those with negative attitudes (3.38 + 0.76;
3.13 + 0.65; and 3.51 + 0.78, respectively), and the differences were
statistically significant (all p < 0.05). The score of negative vaccination
willingness (3.14 + 0.73) was greater than that of cheerful vaccination
willingness (2.96 + 1.08) for the perceptual obstructive dimension, and
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TABLE 3 Univariate analysis of knowledge about HPV among college students with different demographic characteristics.

10.3389/fpubh.2024.1510193

Participants Number of people aware (%) Partial eta
squared
Male 383 (71.06) 24.386 <0.001* 0.018
Gender
Female 699 (82.33) - - -
Han 854 (80.57) 18.684 <0.001* 0.013
Ethnic group Korean 137 (67.82) - - -
Other nationality 91 (72.22) - - -
Town 781 (56.27) 0.044 0.833 0.000
Town and country
Country 301 (21.69) - - -
Medical major 278 (83.73) 8.486 0.004* 0.006
Major
Non-medical major 804 (76.14) - - -
Freshman 323 (77.27) 16.020 0.042%* 0.012
Sophomore 270 (74.79) - - -
Junior 218 (75.96) - - -
Senior 93 (83.78) - - -
Grade Five-grade 12 (85.71) - - -
First-year graduate students 86 (86.00) - - -
Second-year graduate student 44 (84.62) - - -
Third-year graduate student 34 (85.00) - - -
Doctoral student 2 (40.00) - - -
<1,000 34 (58.62) 22.571 <0.001* 0.016
1,000-1,999 519 (78.88) - - -
Monthly living expenses 2,000-2,999 436 (80.89) - - -
3,000-3,999 64 (73.56) - - -
>4,000 29 (63.04) - - -
Tlliteracy 13 (52.00) 23.108 <0.001* 0.017
Secondary school 130 (79.75) - - -
Junior high school 336 (79.81) - - -
Father’s education level Senior high school 215 (75.44) - - -
Specialized training school 159 (83.68) - - -
Undergraduate 191 (78.28) - - -
Graduate student and above 38 (63.33) - - -
Illiteracy 19 (54.29) 35.135 <0.001* 0.025
Secondary school 165 (78.95) - - -
Junior high school 321 (78.87) - - -
Mother’s education level Senior high school 224 (78.87) - - -
Specialized training school 143 (82.18) - - -
Undergraduate 179 (81.00) - - -
Graduate student and above 31 (53.45) - - -
Family members in medical- Yes 224 (16.14) 0.002 0.965 0.000
related professions No 858 (61.82) - - -
Yes 16 (53.33) 14.389 <0.001* 0.010
Family member with cervical
No 980 (79.16) - - -
cancer
Currently unknown 86 (71.66) - - -
Yes 176 (12.68) 0.501 0.479 0.000
Sexually active
No 906 (65.27) - - -
#p < 0.05.
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TABLE 4 Multifactorial logistic regression analysis of HPV-related knowledge among college students in higher education.

10.3389/fpubh.2024.1510193

Participants B value SE value  Wald »? value pvalue  OR value (95%Cl)
Male - - - - 1.00

Gender
Female 0.601 0.139 18.677 <0.001* 1.824 (1.389 ~ 2.395)
Han - - - - 1.00

Ethnic group Korean —0.641 0.183 12.281 <0.001* 0.527 (0.368 ~ 0.754)
Other nationality —0.418 0.228 3.344 0.067 0.659 (0.421 ~ 1.03)
Medical major - - - - 1.00

Major
Non-medical major —0.529 0.178 8.832 0.003* 0.589 (0.415 ~ 0.835)
<1,000 - - - - 1.00
1,000-1,999 0.559 0.314 3.172 0.075 1.748 (0.945 ~ 3.233)

Monthly living expenses 2,000-2,999 0.642 0.324 3.935 0.047* 1.901 (1.008 ~ 3.585)
3,000-3,999 0.531 0.4 1.757 0.185 1.700 (0.776 ~ 3.725)
>4,000 0.228 0.46 0.245 0.621 1.256 (0.510 ~ 3.091)
Tlliteracy - - - - 1.00
Secondary school 0.3 0.574 0.273 0.601 1.350 (0.438 ~ 4.161)
Junior high school 0.158 0.563 0.079 0.779 1.172 (0.389 ~ 3.533)

Father’s education level Senior high school 0.299 0.577 0.268 0.605 1.348 (0.435 ~ 4.176)
Specialized training school —0.035 0.595 0.003 0.954 0.966 (0.301 ~ 3.103)
Undergraduate —0.021 0.596 0.001 0.972 0.980 (0.305 ~ 3.148)
Graduate student and above 0.755 0.687 1.208 0.272 2.128 (0.553 ~ 8.188)
Tlliteracy - - - - 1.00
Secondary school 0.016 0.493 0.001 0.973 1.017 (0.387 ~ 2.673)
Junior high school —0.558 0.483 1.338 0.247 0.572 (0.222 ~ 1.474)

Mother’s education level Senior high school —0.535 0.499 1.152 0.283 0.586 (0.220 ~ 1.556)
Specialized training school —0.814 0.519 2.46 0.117 0.443 (0.160 ~ 1.225)
Undergraduate —0.821 0.52 2.493 0.114 0.440 (0.159 ~ 1.219)
Graduate student and above -1.117 0.629 3.152 0.076 0.327 (0.095 ~ 1.123)
Yes - - - - 1.00

Family member with

cervical cancer No 1.13 0.399 7.995 0.005* 3.094 (1.414 ~ 6.770)
Currently unknown 0.817 0.447 3.332 0.068 2.263 (0.942 ~ 5.439)

#p < 0.05.

TABLE 5 HPV vaccination willingness of college students in tertiary institutions.

Item Number of negative attitudes (%)

Are you interested in learning about the HPV vaccine 511 (36.82)
Do you believe in the preventive effects of the HPV vaccine? 337 (24.28)
Do you believe in the safety of the HPV vaccine? 368 (26.51)
Your acceptance of the price of imported bivalent HPV vaccine (about 2,000) 672 (48.41)
Your acceptance of the price of imported quadrivalent HPV vaccine (about 3,000) 709 (51.08)
Your acceptance of the price of imported 9-valent HPV vaccine (about 4,000) 721 (51.95)
Would you like to be vaccinated against HPV/ 440 (31.70)
Would you like your friends and relatives to be vaccinated against HPV? 347 (25.00)
Would you be willing to get the HPV vaccine if it were included in the national health insurance? 300 (21.61)
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TABLE 6 Univariate analysis of HPV vaccination intention among college students with different demographic characteristics.

Participants Mean score + SD value T/F value p value Cohen’s d/n?
Male 33.07 £ 6.990 —7.985 <0.001% —0.440
Gender
Female 36.16 + 7.055 - - -
Han 35.18 +£7.129 5.062 0.006* 0.007
Ethnic group Korean 33.49 +7.384 - - -
Other nationality 35.47 +7.128 - - -
Town 3529 +7.326 2.883 0.004* 0.166
Town and country
Country 34.10 + 6.749 - - -
Medical major 35.68 +7.292 2.090 0.037% 0.131
Major
Non-medical major 3473 £7.142 - - -
Freshman 35.20+7.513 0.659 0.728 0.004
Sophomore 34.53 +7.196 - - -
Junior 3530+ 7.164 - - -
Senior 34.91 £ 6.907 - - -
Grade Five-grade 33.36 + 6.008 - - -
First-year graduate students 35.40 + 6.208 - - -
Second-year graduate student 34.62 +5.852 - - -
Third-year graduate student 34.48 +7.693 - - -
Doctoral student 31.00 +15.232 - - -
<1,000 30.74 +£9.128 10.056 <0.001* 0.028
1,000-1,999 34.39 £ 6.588 - - -
Monthly living expenses 2,000-2,999 35.82 + 7.060 - - -
3,000-3,999 37.01 £7.679 - - -
>4,000 34.46 + 9.968 - - -
Mlliteracy 31.36 £ 11.011 4.658 <0.001%* 0.020
Secondary school 34.26 + 6.707 - - -
Junior high school 34.40 + 6.650 - - -
Father’s education level Senior high school 34.77 £ 7.074 - - -
Specialized training school 36.88 £ 6.617 - - -
Undergraduate 35.70 £ 7.570 - - -
Graduate student and above 34.10 +9.244 - - -
Mlliteracy 31.46 +9.736 4.754 <0.001%* 0.020
Secondary school 33.76 + 6.644 - - -
Junior high school 35.00 + 6.662 - - -
Mother’s education level | Senior high school 34.43 £7.081 - - -
Specialized training school 36.23 £ 6.648 - - -
Undergraduate 36.23 + 7.644 - - -
Graduate student and above 35.05 +9.441 - - -
Family members in Yes 36.49 +7.185 4.086 <0.001* 0.271
medical-related
. No 34.56 +7.137 - - -
professions
Yes 36.00 + 8.542 5.256 0.005% 0.008
Family member with
No 35.13+7.033 - - -
cervical cancer
Currently unknown 32.98 + 8.094 - - -
Yes 3471+£7.113 —0.588 0.556 —0.042
Sexually active
No 35.01 +£7.204 - - -
#p <0.05.
Frontiers in Public Health 09 frontiersin.org



https://doi.org/10.3389/fpubh.2024.1510193
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Song et al.

10.3389/fpubh.2024.1510193

TABLE 7 Multifactorial logistic regression analysis of HPV vaccination willingness among college students in higher education.

Participants p value SE value Wald »2 p value OR value (95%Cl)
value
Male - - - - 1.00
Gender
Female 0.807 0.119 46.354 <0.001* 2.242 (1.777 ~ 2.829)
Town - - - - 1.00
Town and country
Country —0.057 0.144 0.157 0.692 0.944 (0.712 ~ 1.253)
Medical major - - - - 1.00
Major
Non-medical major —0.296 0.135 4.777 0.029%* 0.744 (0.570 ~ 0.970)
<1,000 - - - - 1.00
1,000-1,999 0.616 0.325 3.584 0.058 1.851 (0.979 ~ 3.501)
Monthly living
2,000-2,999 0.655 0.332 3.903 0.048%* 1.926 (1.005 ~ 3.689)
expenses
3,000-3,999 1.177 0.398 8.755 0.003* 3.245(1.488 ~ 7.077)
>4,000 0.859 0.45 3.637 0.057 2.361 (0.976 ~ 5.708)
Illiteracy - - - - 1.00
Secondary school —0.263 0.573 0.21 0.647 0.769 (0.250 ~ 2.364)
Junior high school —0.135 0.561 0.058 0.81 0.874 (0.291 ~ 2.625)
Senior high school —0.301 0.575 0.275 0.6 0.740 (0.240 ~ 2.283)
Father’s education
Specialized trainin,
level P & 0.073 0.594 0.015 0.902 1.076 (0.336 ~ 3.443)
school
Undergraduate 0.038 0.593 0.004 0.948 1.039 (0.325 ~ 3.322)
Graduate student and
—-0.8 0.685 1.364 0.243 0.450 (0.118 ~ 1.720)
above
Tlliteracy - - - - 1.00
Secondary school —0.086 0.491 0.031 0.861 0.917 (0.350 ~ 2.401)
Junior high school 0.462 0.48 0.924 0.336 1.587 (0.619 ~ 4.070)
Senior high school 0.411 0.497 0.683 0.408 1.508 (0.569 ~ 3.993)
Mother’s education
Specialized trainin,
level P & 0.601 0519 1.345 0.246 1.825 (0.660 ~ 5.042)
school
Undergraduate 0.662 0.52 1.62 0.203 1.938 (0.700 ~ 5.369)
Graduate student and
0.857 0.629 1.856 0.173 2.355 (0.687 ~ 8.078)
above
Yes - - - - 1.00
Family member with
No —0.150 0.396 0.143 0.705 0.861 (0.396 ~ 1.870)
cervical cancer
Currently unknown —0.645 0.438 2.168 0.141 0.525 (0.222 ~ 1.238)
Family members in Yes - - - - 1.00
medical-related
. No —0.416 0.149 7.828 0.005* 0.660 (0.493 ~ 0.883)
professions
#p <0.05.

the difference was statistically significant (p < 0.05). There was no
statistically significant difference found between the two scores on the
perceived susceptibility dimension (p > 0.05) (see Table 10).

3.3 Confirmatory factor analysis

This research investigated six variables: willingness to vaccinate,
perceived susceptibility, perceived severity, perceived disability, self-
efficacy, and perceived benefit. The model had a KMO value of 0.915
and a Bartlett test of sphericity value of <0.01, which was statistically

Frontiers in Public Health

significant at the a = 0.05 level, indicating that it was possible to
perform a factor analysis. Perceived severity (with five observations)
was the exogenous latent variable in this survey. Perceived
susceptibility (with five observations), perceived handicap (with two
observations), self-efficacy (with three observations), perceived benefit
(with three observations), and willingness to be vaccinated (with six
observations) were the endogenous latent variables. A validated factor
analysis was conducted via AMOS 24.0 software. The mean of the six
factors corresponding to the variance extraction (AVE) values was
more significant than 0.5. The combined reliability (CR) values were
higher than 0.7, and the current data had good convergent validity.
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TABLE 8 Univariate analysis of HPV vaccine-related behaviors among college students with different demographic characteristics.

10.3389/fpubh.2024.1510193

Participants Number of positive behaviors (%) Partial eta
squared
Male 149 (27.64) 56.554 <0.001* 0.041
Gender
Female 407 (47.94) - - -
Han 429 (30.91) 0.399 0.819 0.000
Ethnic group Korean 77 (5.55) - - -
Other nationality 50 (3.60) - - -
Town 422 (42.20) 6.838 0.009* 0.005
Town and country
Country 134 (34.54) - - -
Medical major 172 (51.81) 25.089 <0.001* 0.018
Major
Non-medical major 384 (36.36) - - -
Freshman 172 (41.15) 17.299 0.027%* 0.012
Sophomore 123 (34.07) - - -
Junior 117 (40.77) - - -
Senior 40 (36.04) - - -
Grade Five-grade 8(57.14) - - -
First-year graduate students 50 (50.00) - - -
Second-year graduate student 22 (42.31) - - -
Third-year graduate student 20 (50.00) - - -
Doctoral student 4(80.00) - - -
<1,000 16 (27.59) 17.534 0.002%* 0.013
1,000-1,999 238 (36.17) - - -
Monthly living expenses 2,000-2,999 234 (43.41) - - -
3,000-3,999 46 (52.87) - - -
>4,000 22 (47.83) - - —
Tlliteracy 9 (36.00) 28.982 <0.001* 0.021
Secondary school 42 (25.77) - - -
Junior high school 153 (36.34) - - -
Father’s education level Senior high school 116 (40.70) - - -
Specialized training school 93 (48.95) - - -
Undergraduate 114 (46.72) - - -
Graduate student and above 29 (48.33) - - -
Tlliteracy 12 (34.29) 23.416 <0.001* 0.017
Secondary school 65 (31.10) - - -
Junior high school 148 (36.36) - - -
Mother’s education level Senior high school 115 (40.49) - - -
Specialized training school 78 (44.83) - - -
Undergraduate 105 (47.51) - - -
Graduate student and above 33 (56.90) - - -
Family members in medical- Yes 149 (51.92) 21.191 <0.001* 0.015
related professions No 407 (36.97) - - -
Yes 20 (66.67) 10.583 0.005%* 0.008
Family member with cervical
No 495 (39.98) - - -
cancer
Currently unknown 41 (34.17) - - -
Yes 110 (47.62) 6.599 0.010%* 0.005
Sexually active
No 446 (38.55) - - -
p < 0,05,
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TABLE 9 Multifactorial logistic regression analysis of HPV vaccine-related behaviors among college students in higher education.

Participants p value SE value = Wald y?value  p value OR value (95%Cl)
Male - - - - 1.00
Gender
Female 0.988 0.129 58.981 <0.001* 2.687 (2.088 ~ 3.457)
Town - - - - 1.00
Town and country
Country 0.079 0.15 0.274 0.601 1.082 (0.806 ~ 1.453)
Medical major - - - - 1.00
Major
Non-medical major —0.546 0.138 15.597 <0.001* 0.579 (0.442 ~ 0.759)
Freshman - - - - 1.00
Sophomore —0.254 0.158 2.574 0.109 0.776 (0.569 ~ 1.058)
Junior 0.072 0.166 0.187 0.666 1.075 (0.776 ~ 1.489)
Senior —0.146 0.236 0.384 0.536 0.864 (0.544 ~ 1.373)
Grade Five-grade 0.344 0.584 0.346 0.556 1.41 (0.449 ~ 4.430)
First-year graduate students 0.395 0.243 2.636 0.104 1.485 (0.921 ~ 2.393)
Second-year graduate student —0.049 0.317 0.023 0.878 0.953 (0.511 ~ 1.775)
Third-year graduate student 0.031 0.356 0.008 0.931 1.031 (0.514 ~ 2.070)
Doctoral student 1.158 1.189 0.949 0.330 3.183 (0.310 ~ 32.715)
<1,000 - - - - 1.00
1,000-1,999 0.314 0.338 0.864 0.352 1.369 (0.706 ~ 2.655)
Monthly living
2,000-2,999 0.408 0.345 1.399 0.237 1.503 (0.765 ~ 2.954)
expenses
3,000-3,999 0.699 0.405 2.982 0.084 2.011 (0.910 ~ 4.444)
>4,000 0.286 0.465 0.379 0.538 1.331 (0.535 ~ 3.310)
Tlliteracy - - - - 1.00
Secondary school —0.546 0.603 0.821 0.365 0.579 (0.178 ~ 1.888)
Junior high school —0.019 0.587 0.001 0.974 0.981 (0.310 ~ 3.100)
Father’s education
level Senior high school 0.166 0.601 0.076 0.782 1.181 (0.363 ~ 3.836)
evel
Specialized training school 0.451 0.62 0.53 0.467 1.570 (0.466 ~ 5.292)
Undergraduate 0.254 0.619 0.168 0.682 1.289 (0.383 ~ 4.332)
Graduate student and above —0.442 0.714 0.382 0.536 0.643 (0.159 ~ 2.607)
Illiteracy - - - - 1.00
Secondary school 0.143 0.514 0.078 0.78 1.154 (0.422 ~ 3.158)
Junior high school 0.031 0.504 0.004 0.951 1.032(0.384 ~ 2.772)
Mother’s education
level Senior high school 0.130 0.520 0.063 0.802 1.139 (0.411 ~ 3.159)
evel
Specialized training school 0.039 0.543 0.005 0.943 1.040 (0.359 ~ 3.012)
Undergraduate 0.187 0.542 0.119 0.730 1.205 (0.417 ~ 3.484)
Graduate student and above 1.092 0.653 2.793 0.095 2.98 (0.828 ~ 10.721)
Yes - - - - 1.00
Family member with
No —0.367 0.148 6.133 0.013% 0.693 (0.518 ~ 0.926)
cervical cancer
Currently unknown - - - - 1.00
Yes —1.012 0.418 5.865 0.015% 0.363 (0.160 ~ 0.824)
Sexually active
No —1.063 0.46 5.329 0.021* 0.346 (0.140 ~ 0.852)
Family member with | Yes - - - - 1.00
cervical cancer No —0.429 0.166 6.653 0.010% 0.651 (0.470 ~ 0.902)
*p <0.05.
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TABLE 10 Comparison of health belief dimension scores of different HPV vaccination intendants.

Overall score Negative intentions Active volunteer T/F fo)
score (<36) score (>36)
Susceptibility 2.79 + 1.04 2.76 % 0.89 2.83+ 1.16 1217 0.224
Perceived severity 3.48 +£0.95 3.38+0.76 3.58 + 1.09 3.915 <0.001*
Perceptual disability 3.05 + 0.93 3.14+0.73 2.96 + 1.08 -3.615 <0.001%
Self-efficacy 3.23+0.85 3.13 +0.65 3.32 4 1.00 4173 <0.001%
Perceived benefits 3.69 + 1.00 3.51+0.78 3.86+1.14 6.680 <0.001*
#p < 0.05.
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CMIN/DF=4.901;GFI=.942;AGF|=.923
NFI=.963;IFI1=.970;TLI=.963;CFI=.970;RFI=.955
RMSEA=.053
FIGURE 1
Structural equation modeling of factors influencing college students’ attitudes toward HPV vaccination.

3.4 Construction of structural equation was continuously revised and fitted via the excellent likelihood method
modeling until the constructed model fit the measurement data better. The
model was finalized as shown in Figure 1. The modified model fit

Based on the theoretical framework of the health belief model, the  indices all met the corresponding reference standards, y*/df = 4.901

six factors obtained from the exploratory factor analysis were used as  (<5); GFI = 0.942, AGFI = 0.923, NFI = 0.963, IFI = 0.970, TLI = 0.963,
latent variables to construct a structural equation model. The model ~ CFI =0.970, RFI = 0.955 (All>0.90); RMSEA = 0.053 (<0.08). The
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TABLE 11 Structural equation modeling path coefficients.

10.3389/fpubh.2024.1510193

Pathway Unstandardized p value Standardized
path coefficient path coefficient
estimates estimates

Susceptibility <--- Seriousness 0.502 0.038 13.539 <0.001* 0.577
Barriers <--- Seriousness 0.562 0.034 16.357 <0.001* 0.660
Benefits <--- Seriousness 0.228 0.038 6.020 <0.001* 0.167
Self_efficacy <--- Seriousness 0.559 0.052 10.749 <0.001* 0.402
Self_efticacy <--- Susceptibility 0.416 0.044 9.420 <0.001* 0.351
Self_efticacy <--- Barriers 0.566 0.041 13.783 <0.001* 0.512
Benefits <--- Self_efficacy 0.419 0.046 9.193 <0.001* 0.319
Inoculation_

<--- Benefits 0.203 0.020 10.169 <0.001* 0.290
intention

#p < 0.05.

TABLE 12 Intermediary test results.

Typology Intermediary path Standardized Efficiency ratio Boot 95%ClI
estimates
Seriousness — Self_
Intermediary effect efficacy - Benefits — 0.052 26.26% 0.012 0.033-0.082 <0.001*
Inoculation_intention
Seriousness — Benefits —
0.092 46.46% 0.018 0.059-0.131 <0.001*
Inoculation_intention
Seriousness —
Susceptibility — Self_
0.014 7.07% 0.004 0.008-0.023 <0.001*
efficacy - Benefits —
Inoculation_intention
Seriousness — Barriers —
Self_efficacy - Benefits — 0.039 19.70% 0.007 0.028-0.056 <0.001°*
Inoculation_intention
Total effect - 0.198 100.00% - - -
#p < 0.05.

model was subjected to path analysis; the results are shown in Table 11.
The factor that directly influences the willingness to vaccinate against
HPYV is the perceived benefit, which increases by 0.29 standard units
for every 1 standard unit increase in perceived benefit.

In addition, perceived severity does not directly affect willingness
to vaccinate but can indirectly affect perceived susceptibility,
perceived handicap, self-efficacy, and perceived benefit. Based on the
identified model, the mediating roles of perceived ease of use,
perceived barriers, self-efficacy, and perceived benefits in the model
were analyzed via the bias-corrected bootstrap procedure, with 5,000
repetitive samples and mediation effect tests and confidence interval
estimation performed, which indicated a significant indirect effect as
the 95% confidence interval did not include zero. As shown in
Table 12, the indirect and total effects of perceived severity on
willingness to vaccinate had p values <0.05, with perceived benefit
(95% CI =0.059-0.131) playing a partial mediating role and self-
efficacy-perceived benefit (95% CI =0.033-0.082) and perceived
susceptibility-self-efficacy-perceived benefit (95% CI = 0.008-0.023)
and perceived handicap-self-efficacy-perceived benefit (95%
CI = 0.028-0.056) acting as chain mediators.

Frontiers in Public Health 14

4 Discussion

4.1 College students’ knowledge,
willingness to vaccinate, and behavior
regarding HPV and the HPV vaccine

In recent years, cervical cancer has been a significant public health
problem that threatens women’s health globally, and the usage of the
HPYV vaccine is the key to preventing cervical cancer. Thus, our study
conducted an in-depth investigation of the current status of HPV
vaccination among college students in ethnic minority areas.

The results of this study revealed that the participants’ overall
knowledge about HPV was good. Most of the students had a good
grasp of vaccine-related knowledge but poor knowledge about the
symptoms of HPV infection and the high-risk types of the virus. The
reason for this phenomenon may be that the type of information
disseminated on the internet is mainly at the level of vaccination and
modes of infection, with a relative scarcity of pertinent academic
knowledge being disseminated; thus, the general public does not have
sufficient awareness of more in-depth academic knowledge (36, 37).
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Studies have shown that overall knowledge is greater in women than
in men, which is consistent with the findings of many national studies
(38, 39); this difference may stem from a greater level of concern
about health issues among women. Considering that HPV infection
is associated mainly with cervical cancer, which occurs predominantly
in women, this may explain the greater level of concern for such
knowledge among women. The results revealed that students of
Korean ethnicity had a lower level of positive HPV knowledge than
did students of Han Chinese ethnicity. This result may be related to
differences in the ethnic cultures. Some studies have suggested that
cultural factors may hinder the discussion and acceptance of HPV
(40). Moreover, Chinas publicity for HPV-related knowledge is
generally in the form of the Chinese language, which is a nonnative
language for Korean college students; thus, Korean college students
may have poorer comprehension level of the language, which may
also be a potential reason for the significantly lower knowledge rate
of Koreans than that of Han Chinese regarding HPV knowledge. The
knowledge rate of college students in medical-related majors was
found to be higher than that of students in nonmedical-related
majors, possibly because medical majors have more corresponding
access to information, which can make it easier for them to learn the
corresponding medical-related knowledge; this is consistent with the
results of other studies (41, 42). Compared with monthly living
expenses of <1,000 RMB, living expenses of 2,000-2,999 RMB had a
positive effect on HPV knowledge among college students; previous
evidence (43) has suggested that family income is an essential factor
influencing young people’s acceptance of the HPV vaccine, which
suggests that better-off students may be more concerned about their
health due to family support and richer educational resources and are
more likely to have access to HPV-related information sources and
thus have higher HPV knowledge rates than their counterparts.
Therefore, it is essential to focus on specific groups, such as men,
Korean individuals, people who do not work in medicine, and people
whose monthly living costs are less than 1,000 RMB, when making
health education and promotion plans to help these individuals learn
more about HPV.

The survey results revealed that the rate of cheerful willingness of
college students to be vaccinated against HPV was moderate.
Approximately half of these college students had negative attitudes
about the import prices of HPV vaccines (including bivalent,
quadrivalent, and nine-valent). A previous study of Chinese female
college students revealed that the vaccine price is an essential factor
affecting vaccination rates (44), which suggests that high vaccine
prices may be one of the reasons hindering college students’
willingness to be actively vaccinated. In addition, college students may
have less knowledge about the importance and long-term benefits of
the HPV vaccine, and a lack of proper understanding of the price of
the vaccine investment may also contribute to the low rate of positive
intentions. It was found that females had significantly higher positive
willingness scores than males and were 2.242 times more likely to
be positively willing to be vaccinated with the HPV vaccine than males
were; these results show that female students are more interested in
vaccination, which is in line with the results of other studies (45). The
fact that nonmedical students lack a background in medical
knowledge and do not have easy access to pertinent vaccine
information (41), which in turn causes them to have doubts about the
efficacy and safety of vaccines, may help explain why having a
nonmedical major negatively affects one’s positive intention. The study
indicated that college students with higher living expenses
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(2,000-2,999 RMB and 3,000-3,999 RMB per month) had a greater
willingness to be vaccinated against HPV than did those with living
expenses of <1,000 RMB; this result that is consistent with findings
from other studies (31). There is existing evidence that the cost of
vaccination is one of the most common barriers to receiving the
vaccine (46). In the present study, the probability of positive
vaccination intention was found to be significantly lower among those
with no family members in medically related occupations than among
those with family members in medically related occupations.
Healthcare workers and family members are the most influential
sources of information (47); thus, family members who work in
medically related occupations may be trusted more highly because of
their medical background and professional status. The information
and opinions that these individuals convey may have a more positive
effect on family members. Therefore, improving attitudes toward
immunization interventions in different social roles is necessary.

The results revealed that the examined college students had a poor
rate of total positive behavior toward the HPV vaccine, with only
25.43% having already received the HPV vaccine. Among them,
womens positive behavior regarding the HPV vaccine was 2.687 times
greater than men’s positive behavior. Previous studies have noted that
men are less receptive to the 9-valent HPV vaccine, with approximately
54.95% of them expressing reluctance to receive it (48). Sociocultural
factors related to gender may be responsible for this phenomenon.
Given that cervical cancer is the primary health risk women may
encounter, men typically perceive a lower risk of HPV infection than
women, leading to a generally lower willingness and behavior for
vaccination. Further research is necessary to validate this relationship,
even though these results align with sociocultural factors associated
with gender differences. The probability of positive behavior was
found to be significantly lower among those who did not have or were
unsure if they had friends of family members with cervical cancer
than among college students with friends or relatives who had cervical
cancer. It has been shown previously that having a relative or friend
with cervical cancer is a positive influencing factor for HPV
vaccination (31), which suggests that the probability of adopting
positive behaviors is more significant when its severity is recognized.
The results indicated that sexually active college students are more
inclined to engage in positive behaviors, such as vaccination, aligning
with the conclusions of other studies (27, 31). Other studies have
indicated that women who have never been sexually active are less
likely to receive vaccinations than sexually active women are (49),
which may suggest that receiving sex education may be an essential
way to increase positive behaviors. Therefore, there is a need to
emphasize the importance of vaccination through such education.

4.2 Influence of health belief patterns on
positive vaccination intentions

We used the situation of university students’ willingness to
be vaccinated in ethnic minority areas in China, combined it with the
health belief model, and developed structural equation modeling to
explore the pathways influencing the willingness to receive HPV
vaccination. The current study revealed that the health belief of college
students is in a good state and that there is a positive association
between the level of health belief and the willingness to receive HPV
vaccination; this means that those who have a cheerful desire to
receive vaccination also have stronger health beliefs.
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According to this study, perceived benefits directly impact
willingness to vaccinate, and both factors change in the same direction.
As a result, college students are more likely to demonstrate a cheerful
desire to vaccinate, and the perceived benefits are more substantial
(50). One previous study found that a video-based behavioral
intervention effectively increased parents’ and children’s willingness
to be vaccinated against HPV (51). Therefore, to increase the
willingness to vaccinate, we suggest increasing the efforts of public
education and increasing the forms of video education, including
health talks, the production of multilingual promotional videos, and
media reports, to convey upbeat messages to the public, all of which
will augment the public’s perception of the advantages of the HPV
vaccine, thereby elevating the propensity to vaccinate.

Perceived severity indirectly affects the willingness to vaccinate
through other factors; thus, increasing the perceived severity of college
students can effectively increase the willingness to vaccinate. Notably,
increasing an individuals perception of disease severity can increase their
motivation to protect, thereby promoting willingness to change behavior
(30). In addition, it has been shown that HPV can cause almost all types
of cervical cancer, as well as many cancers at other anatomical sites in
both men and women (52); thus, HPV education should focus on
highlighting the high prevalence and severity of HPV-associated diseases
to increase the level of perceived risk for educated individuals.

This study revealed that perceived susceptibility mediates one’s
willingness to be vaccinated and influences one’s willingness to
vaccinate in the same direction. That is, the stronger the perceived
susceptibility is, the greater the willingness to vaccinate is; this finding
is similar to the results found by other studies (53). The greater the
individual’s perceived risk of HPV infection is, the greater their
confidence in the efficacy of the HPV vaccine is, and the greater their
willingness to be vaccinated is (54). These findings suggest that
increasing college students’ perceived risk of HPV infection facilitates
their willingness to vaccinate. Consequently, healthcare professionals
should be motivated to proactively educate the public regarding HPV
and its vaccine, as well as to advocate for familial education,
encouraging parents to engage in more dialogues with their children
about the risks associated with HPV and the significance of
vaccination to enhance the willingness to receive the vaccine.

The study’s results showed that perceived barriers mediate the effect
on willingness to vaccinate, such that the more potent the perception
of barriers is, the lower the level of willingness to vaccinate is; this is
consistent with the results found by other studies (55). Notably, cost,
safety, and side effects have been frequently reported as significant
barriers to accessing vaccines (46). Other studies have emphasized that
despite the public awareness of the safety and efficacy of HPV vaccines,
these factors remain essential barriers to vaccine acceptance (56). This
highlights the need to convey HPV vaccine safety data and relevant
research results to the public through various communication channels,
such as popularization activities, special lectures, and social media,
which will help the public dispel misconceptions about the vaccine. In
addition, the government should consider introducing a subsidy policy
for HPV vaccines to lower the cost of vaccination so that people of the
right age from low-income families can also afford the cost of
vaccination, thus lowering the barriers to vaccination.

In the health belief model, self-efficacy positively mediated HPV
vaccination intentions, similar to previous findings (57). It suggests
that increasing college students’ self-efficacy will help increase their
willingness to vaccinate by providing a deeper understanding of the
convenience and effectiveness of vaccination. Improving self-efficacy
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can be done through knowledge about HPV, peer education, or by
attending relevant seminars, getting advice and support from
healthcare practitioners, and increasing confidence in vaccination.

Despite this study’s theoretical value and practical significance,
several limitations remain. First, the sample chosen for this study
included only a subset of students enrolled at a comprehensive public
university, rather than the entire population of college students at the
institution. Therefore, the ability of the findings to accurately reflect
the perceptions and behaviors of a larger population of college
students may be controversial. In the future, the sample size can
be enlarged on the basis of the current study so that the study can
be conducted from a broader perspective. Second, the online
questionnaire format used in this study may have led to some recall
bias among the participants, which may have affected the accuracy of
the findings. Finally, this study has a cross-sectional research design
that uses structural equation modeling to demonstrate direct and
indirect effects between variables. However, it focuses primarily on
modeling relationships, which does not allow causal inferences to
be made.

5 Conclusion

College students in China’s ethnic minority areas were found to
have better knowledge about HPV and its vaccine but showed an
average level of willingness to be vaccinated and a lower proportion
of positive behaviors. From the perspective of the health belief model,
perceived benefits were found to have a significant positive direct
effect on the willingness to vaccinate, and perceived severity were
found to have a positive indirect effect on the desire to vaccinate.
Furthermore, the chain mediating effects of perceived susceptibility,
perceived impediment, and self-efficacy were found to play an
essential role in increasing the willingness to vaccinate. On this basis,
it is recommended that schools and departments implement targeted
interventions for special populations; strengthen publicity and
education efforts; and improve college students’ level of knowledge,
willingness to be vaccinated, and behavior toward HPV vaccination
to promote HPV vaccination and thus help reduce the potential
health hazards of HPV.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.

Ethics statement

The studies involving humans were approved by the Institutional
Review Board of Yanbian University. (Ethics Code: 10187). The studies
were conducted in accordance with the local legislation and
institutional requirements. The ethics committee/institutional review
board waived the requirement of written informed consent for
participation from the participants or the participants’ legal guardians/
next of kin because written informed consent for participation was not
required for this study in accordance with the national legislation and
the institutional requirements. Informed consent was secured from all

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1510193
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Song et al.

study participants; they were apprised of their right to withdraw from
the study and assured that their data would remain strictly confidential
and utilized solely for scientific analysis.

Author contributions

SS: Writing - original draft, Writing - review & editing,
Conceptualization, Data curation, Formal analysis, Investigation,
Methodology, Software. YG: Writing - original draft, Data curation,
Methodology, Validation, Investigation, Visualization, Software. YL:
Validation,
Writing - review & editing. ZW: Writing - original draft, Data

Conceptualization, Formal analysis, Supervision,

curation, Methodology, Validation, Investigation. WG: Data curation,
Methodology, Software, Writing - original draft.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. This research
was funded by two Yanbian University educational science planning
programs: “Key Project+ Exploration of Teaching Reform and Practice
Path of Epidemiology Course+ ZD2024001”, “General Project+

References

1. Sharma S, Deep A, Sharma AK. Current treatment for cervical cancer: an update.
Anti Cancer Agents Med Chem. (2020) 20:1768-79. doi: 10.2174/187152062066
6200224093301

2. Singh D, Vignat J, Lorenzoni V, Eslahi M, Ginsburg O, Lauby-Secretan B, et al.
Global estimates of incidence and mortality of cervical cancer in 2020: a baseline
analysis of the WHO global cervical cancer elimination initiative. Lancet Glob Health.
(2023) 11:e197-206. doi: 10.1016/S2214-109X(22)00501-0

3. Wu H, Tong X, Wang L, Huang Y, Zhang L. HPV vaccine information, knowledge,
attitude, and recommendation intention among male college students in China. Hum
Vaccin Immunother. (2023) 19:2228163. doi: 10.1080/21645515.2023.2228163

4. Burd EM. Human papillomavirus and cervical cancer. Clin Microbiol Rev. (2003)
16:1-17. doi: 10.1128/CMR.16.1.1-17.2003

5. Brotherton JML, Fridman M, May CL, Chappell G, Saville AM, Gertig DM. Early
effect of the HPV vaccination programme on cervical abnormalities in Victoria,
Australia: an ecological study. Lancet. (2011) 377:2085-92. doi: 10.1016/S0140-
6736(11)60551-5

6. Altobelli E, Rapacchietta L, Profeta VE, Fagnano R. HPV-vaccination and cancer
cervical screening in 53 WHO European countries: An update on prevention programs
according to income level. Cancer Med. (2019) 8:2524-34. doi: 10.1002/cam4.2048

7. Zhang F, Li M, Li X, Bai H, Gao J, Liu H. Knowledge of cervical cancer prevention
and treatment, and willingness to receive HPV vaccination among college students in
China. BMC Public Health. (2022) 22:2269. doi: 10.1186/512889-022-14718-0

8. Luo Y, Liu T, Yang X, Lu M, Kou Z, Xu X. Human papillomavirus vaccination and
contributing factors of vaccination intention among adolescents and young adults in
China from a socio-ecological perspective: a cross-sectional study. Public Health Nurs.
(2024) 41:602-16. doi: 10.1111/phn.13315

9. Leung JTC, Law CK. Revisiting knowledge, attitudes and practice (KAP) on human
papillomavirus (HPV) vaccination among female university students in Hong Kong.
Hum Vaccin Immunother. (2018) 14:924-30. doi: 10.1080/21645515.2017.1415685

10. Liu Y, Di N, Tao X. Knowledge, practice and attitude towards HPV vaccination
among college students in Beijing. China Hum Vacc Immunother. (2020) 16:116-23. doi:
10.1080/21645515.2019.1638727

11. Indracanti M, Berhane N, Minyamer T. Factors associated with pre- and post-
educational intervention knowledge levels of HPV and cervical Cancer among the male
and female university students. Northwest Ethiopia Cancer Manag Res. (2021)
13:7149-63. doi: 10.2147/CMAR.S326544

12. Mihretie GN, Liyeh TM, Ayele AD, Belay HG, Yimer TS, Miskr AD. Knowledge
and willingness of parents towards child girl HPV vaccination in Debre Tabor town,
Ethiopia: a community-based cross-sectional study. Reprod Health. (2022) 19:136. doi:
10.1186/s12978-022-01444-4

Frontiers in Public Health

17

10.3389/fpubh.2024.1510193

Innovation of Blended Teaching Reform of Epidemiology Course
under the Perspective of ‘Golden Class'+ GJ2021012”

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

13. Dany M, Chidiac A, Nassar AH. Human papillomavirus vaccination: assessing
knowledge, attitudes, and intentions of college female students in Lebanon, a developing
country. Vaccine. (2015) 33:1001-7. doi: 10.1016/j.vaccine.2015.01.009

14. Kops NL, Hohenberger GF, Bessel M, Correia Horvath JD, Domingues C, Kalume
Maranhio AG, et al. Knowledge about HPV and vaccination among young adult men
and women: results of a national survey. Papillomavirus Res. (2019) 7:123-8. doi:
10.1016/j.pvr.2019.03.003

15. Yenew C, Dessie AM, Gebeyehu AA, Genet A. Intention to receive COVID-19
vaccine and its health belief model (HBM)-based predictors: a systematic review and meta-
analysis. Hum Vaccin Immunother. (2023) 19:2207442. doi: 10.1080/21645515.2023.2207442

16. Fallucca A, Immordino P, Riggio L, Casuccio A, Vitale F, Restivo V. Acceptability
of HPV vaccination in young students by exploring health belief model and health
literacy. Vaccine. (2022) 10:998. doi: 10.3390/vaccines10070998

17. Mohammadi S, Rabiei Z, Pajohideh ZS, Barati Z, Talebi SS, Keramat A. Evaluating
the health belief model constructs in adopting the HPV preventive behavior. J Family
Reprod Health. (2023) 17:37-44. doi: 10.18502/jfrh.v17i1.11975

18. Mehta P, Sharma M, Lee RC. Designing and evaluating a health belief model-based
intervention to increase intent of HPV vaccination among college males. Int Q
Community Health Educ. (2013) 34:101-17. doi: 10.2190/1Q.34.1.h

19. Oh KM, Alqahtani N, Chang S, Cox C. Knowledge, beliefs, and practice regarding
human papillomavirus (HPV) vaccination among American college students:
application of the health belief model. ] Am Coll Health. (2023) 71:2329-38. doi:
10.1080/07448481.2021.1967362

20. Bertulfo TE, Heo S, Troyan P, Randolph J, An M. An instrument assessing attitudes
and beliefs toward human papillomavirus vaccination. Public Health Nurs. (2022)
39:856-64. doi: 10.1111/phn.13046

21. Shin MB, Sloan KE, Martinez B, Soto C, Baezconde-Garbanati L, Unger JB, et al.
Examining multilevel influences on parental HPV vaccine hesitancy among multiethnic
communities in Los Angeles: a qualitative analysis. BMC Public Health. (2023) 23:545.
doi: 10.1186/512889-023-15318-2

22. Thomas TL, DiClemente R, Snell S. Overcoming the triad of rural health disparities:
how local culture, lack of economic opportunity, and geographic location instigate health
disparities. Health Educ J. (2014) 73:285-94. doi: 10.1177/0017896912471049

23. Zhang X, Tang L. Cultural adaptation in HPV vaccine intervention among racial
and ethical minority population: a systematic literature review. Health Educ Res. (2022)
36:479-93. doi: 10.1093/her/cyab034

24. Mazzalai E, Giannini D, Tosti ME, D'Angelo E, Declich S, Jaljaa A, et al. Risk of
COVID-19 severe outcomes and mortality in migrants and ethnic minorities compared
to the general population in the European WHO region: a systematic review. J Int Migr
Integr. (2023) 24:1305-35. doi: 10.1007/s12134-023-01007-x

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1510193
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.2174/1871520620666200224093301
https://doi.org/10.2174/1871520620666200224093301
https://doi.org/10.1016/S2214-109X(22)00501-0
https://doi.org/10.1080/21645515.2023.2228163
https://doi.org/10.1128/CMR.16.1.1-17.2003
https://doi.org/10.1016/S0140-6736(11)60551-5
https://doi.org/10.1016/S0140-6736(11)60551-5
https://doi.org/10.1002/cam4.2048
https://doi.org/10.1186/s12889-022-14718-0
https://doi.org/10.1111/phn.13315
https://doi.org/10.1080/21645515.2017.1415685
https://doi.org/10.1080/21645515.2019.1638727
https://doi.org/10.2147/CMAR.S326544
https://doi.org/10.1186/s12978-022-01444-4
https://doi.org/10.1016/j.vaccine.2015.01.009
https://doi.org/10.1016/j.pvr.2019.03.003
https://doi.org/10.1080/21645515.2023.2207442
https://doi.org/10.3390/vaccines10070998
https://doi.org/10.18502/jfrh.v17i1.11975
https://doi.org/10.2190/IQ.34.1.h
https://doi.org/10.1080/07448481.2021.1967362
https://doi.org/10.1111/phn.13046
https://doi.org/10.1186/s12889-023-15318-2
https://doi.org/10.1177/0017896912471049
https://doi.org/10.1093/her/cyab034
https://doi.org/10.1007/s12134-023-01007-x

Song et al.

25. Chen H, Zhou J, Huang Q, Si MY, Su XY, Li J. Status of human papillomavirus
vaccination and Knowledge, Attitudes, and influencing factors towards human
papillomavirus and its vaccines among university students in Western China. Zhongguo
yi xue ke xue yuan xue bao Acta Academiae Medicinae Sinicae. (2021) 43:545-50. doi:
10.3881/j.issn.1000-503X.13153

26. Ma'Y, Wang C, Liu E Lian G, Li S, He Q, et al. Human papillomavirus vaccination
coverage and knowledge, perceptions and influencing factors among university students in
Guangzhou, China. Hum Vacc Immunother. (2021) 17:3603-12. doi: 10.1080/21645515.
2021.1927411

27.Wang S, Han B, Wan Y, Liu J, Zhao T, Liu H, et al. Do male university students
know enough about human papillomavirus (HPV) to make informed decisions about
vaccination? Med Sci Monitor. (2020) 26:€924840. doi: 10.12659/MSM.924840

28.Li YH, Wen T, Cui YS, Huang ZH, Liu YQ. Knowledge, attitudes, and practices
regarding COVID-19 and mental health status among college students in China: a
cross-sectional study. Front Public Health. (2023) 11:1157862. doi: 10.3389/
fpubh.2023.1157862

29. Ergiin S. The effect of university Students' levels of knowledge about HPV infection
and the HPV vaccine on their health beliefs: health sciences students. Vaccine. (2023)
11:1126. doi: 10.3390/vaccines11061126

30. Pan H, He W, Lin B, Zhong X. Factors influencing HPV vaccination willingness
among men who have sex with men in China: a structural equation modeling analysis.
Hum Vaccin Immunother. (2022) 18:2038504. doi: 10.1080/21645515.2022.2038504

31.Dai Z, Si M, Su X, Wang W, Zhang X, Gu X, et al. Willingness to human
papillomavirus (HPV) vaccination and influencing factors among male and female
university students in China. ] Med Virol. (2022) 94:2776-86. doi: 10.1002/
jmv.27478

32.Li GF. Factors influencing HPV vaccination behavior among gynecology
outpatients based on structural equation modeling. Master’s thesis. (2023). Available
at:  https://link-cnki-net-s.webvpn.ybu.edu.cn/doi/10.27288/d.cnki.gsxyu.2023.
001189.

33.Xu Y, Tu LW, Xu Y], Fu HN. Analysis of HPV vaccination willingness and
influencing factors among female university students: based on the health belief model.
Nurs. Rehabil. (2020) 19:18-21.

34. Liu Q. Study on the influencing factors of HPV vaccine acceptance based on the
SEM model. Master’s thesis. (2020). Available at: https://link-cnki-net-s.webvpn.ybu.
edu.cn/doi/10.27159/d.cnki.ghzsu.2020.000679.

35.Bai MM. Study on the current status of HPV knowledge and vaccination
willingness among male university students based on the health belief model. Master’s
thesis. (2021). Available at: https://link-cnki-net-s.webvpn.ybu.edu.cn/doi/10.27103/d.
cnki.ghebu.2021.001396.

36. Tai YE Wang ZQ, Zan P, Wu ], Guo Y, Wang JH, et al. Focus on HPV vaccination
issues in China based on website platform information. Shanghai ] Preven Med. (2023)
35:1111-7. doi: 10.19428/j.cnki.sjpm.2023.22953

37.LiJ. Study on the content of HPV and vaccine information based on WeChat
official accounts. Master’s thesis. (2019). Available at: https://link-cnki-net-s.webvpn.
ybu.edu.cn/doi/10.27167/d.cnki.gjinu.2019.001140.

38. Kim HW, Park S, Ahn HY, Park EJ. The effects of an HPV education program by
gender among Korean university students. Nurse Educ Today. (2015) 35:562-7. doi:
10.1016/j.nedt.2014.12.014

39. McBride KR, Singh S. Predictors of Adults' knowledge and awareness of HPV,
HPV-associated cancers, and the HPV vaccine: implications for health education. Health
Educ Behav. (2018) 45:68-76. doi: 10.1177/1090198117709318

40. Kim M, Giiler A, Kim D, Lee RC. A qualitative study of ethnic Korean women and
men's experiences of HPV and HPV vaccination in the United States. Ethn Health.
(2024) 29:179-98. doi: 10.1080/13557858.2023.2279933

Frontiers in Public Health

18

10.3389/fpubh.2024.1510193

41. Azer SA, AlSaleem A, Albassam N, Khateeb R, Alessa A, Aljaloud A, et al. What
do university students know about cervical cancer and HPV vaccine? Eur Rev Med
Pharmacol Sci. (2022) 26:3735-44. doi: 10.26355/eurrev_202205_28870

42. Pruski D, Millert-Kaliniska S, Haraj J, Dachowska S, Jach R, Zurawski J, et al.
Knowledge of HPV and HPV vaccination among polish students from medical and
non-medical universities. Vaccine. (2023) 11:1850. doi: 10.3390/vaccines11121850

43. Kazanc1 F, Yapar D, Yalcmkaya C, Onan MA. Is there still a necessity for awareness
and information about HPV infection and vaccine for adolescent in developing
countries? ] Obstetrics Gynaecol. (2022) 42:3073-9. doi: 10.1080/01443615.2022.2092392

44. Huang Y, Chen C, Wang L, Wu H, Chen T, Zhang L. HPV vaccine hesitancy and
influencing factors among university students in China: a cross-sectional survey based
on the 3Cs model. Int ] Environ Res Public Health. (2022) 19:14025. doi: 10.3390/
ijerph192114025

45. Monteiro DLM, Brollo LCS, Souza TP, Santos J, Santos GR, Correa T, et al.
Knowledge on the HPV vaccine among university students. Revista do Instituto de
Medicina Tropical de Sao Paulo. (2018) 60:e46. doi: 10.1590/51678-9946201860046

46. Kasymova S. Human papillomavirus (HPV) and HPV vaccine knowledge, the
intention to vaccinate, and HPV vaccination uptake among male college students. J
Am Coll Health. (2022) 70:1079-93. doi: 10.1080/07448481.2020.1785471

47. Cocchio S, Bertoncello C, Baldovin T, Fonzo M, Bennici SE, Buja A, et al.
Awareness of HPV and drivers of HPV vaccine uptake among university students: a
quantitative, cross-sectional study. Health Soc Care Commun. (2020) 28:1514-24. doi:
10.1111/hsc.12974

48.Jia S, Pan B, Hong D, Zhang Q, Jiang H, Hong Y, et al. A survey of potential
acceptance of 9-valent HPV vaccine among Chinese male college students. Hum Vaccin
Immunother. (2023) 19:2272533. doi: 10.1080/21645515.2023.2272533

49. Nicolet L, Viviano M, Dickson C, Jeannot E. Factors influencing the decision to
vaccinate against HPV amongst a population of female health students. Vaccine. (2022)
10:680. doi: 10.3390/vaccines10050680

50.Jo S, Han SY, Walters CA. Factors associated with the HPV vaccination among
Korean Americans and Koreans: a systematic review. Int ] Environ Res Public Health.
(2021) 19:51. doi: 10.3390/ijerph19010051

51. Marshall S, Moore AC, Fleming A, Sahm LJ. A video-based behavioral intervention
associated with improved HPV knowledge and intention to vaccinate. Vaccine. (2022)
10. doi: 10.3390/vaccines10040562

52. de Martel C, Georges D, Bray F, Ferlay J, Clifford GM. Global burden of cancer
attributable to infections in 2018: a worldwide incidence analysis. Lancet Glob Health.
(2020) 8:e180-90. doi: 10.1016/S2214-109X(19)30488-7

53. Grace-Leitch L, Shneyderman Y. Using the health belief model to examine the link
between HPV knowledge and self-efficacy for preventive behaviors of male students at a
two-year College in New York City. Behav Med. (2016) 42:205-10. doi: 10.1080/08964289.
2015.1121131

54.Xu Y, Bi W, Liu T, Jiang Y, Wang Q, Fan R. Factors associated with intention of
human papillomavirus vaccination among Chinese college students: implications for
health promotion. Hum Vaccin Immunother. (2021) 17:5426-32. doi: 10.1080/
21645515.2021.2007014

55. You D, Han L, Li L, Hu ], Zimet GD, Alias H, et al. Human papillomavirus (HPV)
vaccine uptake and the willingness to receive the HPV vaccination among female college
students in China: a multicenter study. Vaccine. (2020) 8:31. doi: 10.3390/vaccines8010031

56. Bigaard ], Franceschi S. Vaccination against HPV: boosting coverage and tackling
misinformation. Mol Oncol. (2021) 15:770-8. doi: 10.1002/1878-0261.12808

57. Christy SM, Winger JG, Mosher CE. Does self-efficacy mediate the relationships
between social-cognitive factors and intentions to receive HPV vaccination among
young women? Clin Nurs Res. (2019) 28:708-25. doi: 10.1177/1054773817741590

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1510193
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.3881/j.issn.1000-503X.13153
https://doi.org/10.1080/21645515.2021.1927411
https://doi.org/10.1080/21645515.2021.1927411
https://doi.org/10.12659/MSM.924840
https://doi.org/10.3389/fpubh.2023.1157862
https://doi.org/10.3389/fpubh.2023.1157862
https://doi.org/10.3390/vaccines11061126
https://doi.org/10.1080/21645515.2022.2038504
https://doi.org/10.1002/jmv.27478
https://doi.org/10.1002/jmv.27478
https://link-cnki-net-s.webvpn.ybu.edu.cn/doi/10.27288/d.cnki.gsxyu.2023.001189
https://link-cnki-net-s.webvpn.ybu.edu.cn/doi/10.27288/d.cnki.gsxyu.2023.001189
https://link-cnki-net-s.webvpn.ybu.edu.cn/doi/10.27159/d.cnki.ghzsu.2020.000679
https://link-cnki-net-s.webvpn.ybu.edu.cn/doi/10.27159/d.cnki.ghzsu.2020.000679
https://link-cnki-net-s.webvpn.ybu.edu.cn/doi/10.27103/d.cnki.ghebu.2021.001396
https://link-cnki-net-s.webvpn.ybu.edu.cn/doi/10.27103/d.cnki.ghebu.2021.001396
https://doi.org/10.19428/j.cnki.sjpm.2023.22953
https://link-cnki-net-s.webvpn.ybu.edu.cn/doi/10.27167/d.cnki.gjinu.2019.001140
https://link-cnki-net-s.webvpn.ybu.edu.cn/doi/10.27167/d.cnki.gjinu.2019.001140
https://doi.org/10.1016/j.nedt.2014.12.014
https://doi.org/10.1177/1090198117709318
https://doi.org/10.1080/13557858.2023.2279933
https://doi.org/10.26355/eurrev_202205_28870
https://doi.org/10.3390/vaccines11121850
https://doi.org/10.1080/01443615.2022.2092392
https://doi.org/10.3390/ijerph192114025
https://doi.org/10.3390/ijerph192114025
https://doi.org/10.1590/s1678-9946201860046
https://doi.org/10.1080/07448481.2020.1785471
https://doi.org/10.1111/hsc.12974
https://doi.org/10.1080/21645515.2023.2272533
https://doi.org/10.3390/vaccines10050680
https://doi.org/10.3390/ijerph19010051
https://doi.org/10.3390/vaccines10040562
https://doi.org/10.1016/S2214-109X(19)30488-7
https://doi.org/10.1080/08964289.2015.1121131
https://doi.org/10.1080/08964289.2015.1121131
https://doi.org/10.1080/21645515.2021.2007014
https://doi.org/10.1080/21645515.2021.2007014
https://doi.org/10.3390/vaccines8010031
https://doi.org/10.1002/1878-0261.12808
https://doi.org/10.1177/1054773817741590

	Analysis of factors influencing HPV vaccination intention among Chinese college students: structural equation modeling based on health belief theory
	1 Introduction
	2 Materials and methods
	2.1 Study population and data collection
	2.2 Survey instruments and quality control
	2.2.1 General information questionnaire
	2.2.2 Self-administered HPV and HPV vaccination knowledge and beliefs questionnaire
	2.2.3 Health beliefs scale
	2.3 Data analysis methods
	2.4 Ethical reflections

	3 Results
	3.1 General demographic characteristics
	3.2 Current status of HPV in college students
	3.2.1 Knowledge of HPV-related knowledge among college students
	3.2.2 College students’ willingness to be vaccinated against HPV
	3.2.3 HPV vaccine-related behaviors of college students
	3.2.4 Status of the health belief model
	3.3 Confirmatory factor analysis
	3.4 Construction of structural equation modeling

	4 Discussion
	4.1 College students’ knowledge, willingness to vaccinate, and behavior regarding HPV and the HPV vaccine
	4.2 Influence of health belief patterns on positive vaccination intentions

	5 Conclusion

	References

