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Abstract

Background: This study aimed to assess the awareness and attitudes toward human papillomavirus (HPV) vaccination among
female college freshmen and explore their willingness and associated factors to receive the HPV vaccine based on the in-
formation—motivation—behavior skills (IMB) model.

Methods: From February 21 to April 30, 2020, a cross-sectional survey was conducted among female freshmen in seven
colleges in mainland China. Socio-demographic characteristics, health-related awareness, knowledge of HPV, motivation, and
behavioral skills toward HPV vaccination were assessed using questionnaires. Univariate and multivariate logistic regression
analyses were performed to identify the influencing factors of willingness to receive the HPV vaccine in the next 6 months.

Results: Among the 3867 students invited to participate in this study, 102 (2.64%) reported having taken the HPV vaccine. Among the
unvaccinated participants, 59.89% had previously heard of HPV, and 32.08% were willing to take the HPV vaccine in the next 6 months.
Willingness to get the HPV vaccine was associated with sexual experience(s) (AOR = 1.96, 95% ClI: 1.25-3.08), family or friends with
cancer (AOR = .24, 95% CI: 1.04-1.48), having heard of HPV (AOR = 1.23, 95% Cl: 1.03—1.47), and having actively searched for or
having consulted on issues concerning HPV vaccine (AOR = 1.22, 95% ClI: 1.02—1.45). In the dimensions of the IMB model, “perceived
susceptibility” (AOR = 1.20, 95% CI: 1.09—1.31), “perceived severity” (AOR = 1.24, 95% CI: 1.1 1-1.39), “subjective norms” (AOR =
2.09, 95% CI: 1.75-2.49), and “self-efficacy” (AOR: 2.95, 95% Cl: 2.44-3.58) were positively associated with HPV vaccination
acceptance, while “perceived barriers” (AOR = .60, 95% Cl: .52—.69) negatively affected intention to get HPV vaccination.

Conclusion: HPV vaccination rates and willingness to receive the HPV vaccine in the next 6 months were found to be poor
among female college freshmen in mainland China. Having a positive attitude toward HPV vaccination, creating vaccine-friendly
social norms, and removing related barriers are important measures to promote HPV immunization.
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Introduction 311 000 deaths reported in 2018. In 2018, 106 000 new cases

and 48 000 deaths due to cervical cancer were reported in
Cervical cancer has been a major public health problem for China." Similar to other sexually transmitted diseases, human
women for several decades. It is the fourth most diagnosed papillomavirus (HPV) infection is a prerequisite for the de-
cancer among women worldwide, with 570 000 new cases and ~ velopment of cervical cancer.”> Among the high-risk types of
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HPV, HPV-16 and -18 are considered to account for ap-
proximately 70% of cervical cancers worldwide.*”> The in-
troduction of vaccines against high-risk HPV has proven to be
an effective measure for the prevention and control of cervical
cancer.”’

As of October 2020, 110 countries around the world have
introduced HPV vaccines into their national immunization
programs.® The HPV vaccine was approved by the Chinese
authorities in 2016, 10 years after the first HPV vaccine be-
came available in the US.” As a public health prevention tool,
the success of the HPV vaccine lies in its widespread use
among the most appropriate target groups, such as teenage
girls who have not had sex yet.'” However, even though the
efficacy and safety of vaccines have been widely recognized,
the HPV vaccination rate among Chinese adolescents is still
not satisfactory.''"'?

Previous studies have found some reasons for HPV vaccine
refusal in the ideal target population, including a compara-
tively conservative attitude toward sex, inability to afford the
vaccine, lack of awareness due to low media coverage, low
perceived susceptibility, and concerns about the safety, side
effects, efficacy, and injection pain.''~'* This study focused on
exploring the predictors of HPV vaccine willingness based on
the information—motivation—behavioral skills (IMB) model
among female Chinese university students.'® In the context of
HPV vaccination, the IMB model suggests that acceptance of
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HPV vaccines can be predicted by analyzing the respondents’
personal knowledge of HPV, the perceived susceptibility to
HPV infection (risk of infection), the perceived severity of
HPYV infection (eg, progression to cervical cancer or death),
their beliefs about the benefits of HPV vaccination (eg, pre-
vention of HPV infection), and the barriers to HPV vacci-
nation (eg, affordability issues).'”'? In addition, subjective
norms (belief that people around them would support HPV
vaccination and they would comply with their opinions), the
ability to make decisions (individuals can make their own
decisions to adopt healthy behaviors since health is valued),
and self-efficacy (the belief that individual can overcome
obstacles to get HPV vaccination) also influence the intention
of HPV vaccination.'”""”

In line with the need for knowledge about safe sex and the
declining age of first sexual intercourse, female adolescents in
China are vulnerable to sexually transmitted infections, es-
pecially HPV.?? In response to the World Health Organi-
zation’s initiative to eliminate cervical cancer by 2030,%* the
current cross-sectional study conducted in seven geographic
regions in mainland China explored the predictors of will-
ingness to receive the HPV vaccine among female college
freshmen based on the IMB model. Our findings would be
useful in identifying the key links to promote HPV vaccination
among Chinese college girls, as well as target populations
among neighboring Asian countries that share a similar cul-
tural background.

Methods
Settings

The study participants were recruited from colleges from
seven geographical territories in China, located in the eastern,
southern, central, north, northwest, southwest, and northeast
parts of China, namely, Jinan University, Sun Yat-sen Uni-
versity, Henan Institute of Engineering, Shanxi University of
Finance and Economics, Xinjiang Agricultural University,
Sichuan University, and Dalian University of Technology.

Study Population and Quality Control

This cross-sectional study was conducted between February
21 and April 30, 2020. An online self-administered ques-
tionnaire was disseminated and administered by university
staff in each geographical territory. Female freshmen older
than 18 years who had no vaccination contraindications and
had mobile phone or computer access were invited to par-
ticipate in the study. Medical students or those who were
pregnant or were breastfeeding were excluded from the
study.

On November 15, 2019, we conducted a pilot study among
28 female students at the University of Jinan in Shandong
Province, China. Among them, 10 (35.71%) of them reported
their willingness to undergo the HPV vaccination in the
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following 6 months. According to the minimum sample size
formula, n = Z* x P(1—P)/d?, the calculated sample size was
353 using an expected willingness of HPV vaccination of
35.71%, considering a 95% confidence interval (CI) and a 5%
allowable error. Allowing for a 15% rate of non-response, 416
cases were required in each university, and a total of 2912
cases were required for the cross-sectional survey. To ensure
the representativeness of the cross-sectional survey, and to
meet the required sample size (calculated to be at least 3360
subjects) for a subsequent randomized controlled intervention
study in the same population aimed at improving HPV vac-
cination rates (see the published protocol article for details),"
we ended up recruiting 3968 female freshmen for the whole
project.

In addition, two basic pieces of information would be
collected for quality control: (1) ID number should conform to
the coding rules and (2) the vaccination date must be after
2016 for those who self-reported that they had been vaccinated
against HPV in mainland China. Only questionnaires that
passed the above quality control were included in the sta-
tistical analysis.

Among the 3968 participants recruited in the study, 3867
(97.45%) met the quality control requirements. At the end of
the study, each participant was given a notebook and pen with
the research logo as compensation for his or her time and
participation.

Ethics

Ethical approval for the study was obtained from the Insti-
tutional Review Board of the Chinese Center for Disease
Control and Prevention on October 24, 2019. Before en-
rollment in the study, participants were well informed of the
purposes, methods, expected risks, and benefits of this re-
search. A consent form was presented on the first page of the
questionnaire, and participants who agreed to participate in the
study clicked on the consent button to jump to the ques-
tionnaire page.

Data Collection

Data were collected using an anonymous questionnaire de-
signed by a panel of the Peking Union Medical College. The
structured questionnaire included demographic information,
health-related perceptions, and the constructs of the IMB
model, which included knowledge of HPV, motivation, be-
havioral skills, and willingness to take HPV vaccine.

Measurements

The intention of HPV vaccination was measured by asking the
participants if they were willing to receive the HPV vaccine in
the next 6 months (“Yes” or “No”). All the independent
variables are described below.

Socio-demographic characteristics included age, major in
school, ethnicity, place of residence for more than 1 year,
monthly living expenses, education level of parents, previous
sexual experience, current relationship, and whether they had
relatives and/or friends with cancer.

Health-related variables included “agree that vaccines can
effectively prevent diseases,” having received sexual educa-
tion, attitude toward premarital sex, having previously heard
of HPV, and had actively searched for or consulted on issues
concerning HPV vaccination (“Yes” or “No”).

Knowledge concerning HPV was measured by asking
participants eleven information-related items about HPV used
in previous studies. The answers were “Agree,” “Disagree,” or
“Do not know” (Table 2).>** Each correct answer was as-
signed one point, while incorrect or unknown answers were
assigned zero points. The total score of the knowledge
questions was derived by adding the number of correct re-
sponses. Higher scores indicate more information about HPV
was known. Cronbach’s alpha for the 11 items was .78.

Motivation for vaccination was measured in five dimen-
sions: perceived susceptibility (perceptions of likelihood that
they may get HPV infection), perceived severity (perceptions
of the seriousness of the consequences related to HPV in-
fection), perceived benefits and barriers (potential advantages
and obstacles to participation in HPV vaccination), and
subjective norms (perceived support from significant others
toward HPV vaccination and the motivation to follow their
recommendations) (Table Al).

Perceived susceptibility toward HPV infection was as-
sessed by two items published in former studies: Cronbach’s
alpha of the two items in our study was .92.*° Perceived
severity regarding HPV infection was assessed using four
items, and Cronbach’s alpha in the present study was .80.%>°
Perceived benefits and barriers toward HPV vaccination were
assessed using three and five items, respectively, and Cron-
bach’s alpha in the present study was .78 and .72,
respectively.”>>%*! In addition, subjective norms regarding
HPV vaccination were assessed by five items from previous
studies, and Cronbach’s alphain our study was .73.>” Each
item was assessed using a 5-point Likert scale (1 = strongly
disagree, 2 = disagree, 3 = neither disagree nor agree, 4 =
agree, and 5 = strongly agree). Except for the negative trend of
perceived barriers, the higher scores of other items indicated
stronger motivation of the participants to receive the HPV
vaccine.

Behavioral skills: Two dimensions with a total of ten items
were used to evaluate participants’ behavioral skills, including
perceived control in decision-making about HPV vaccination,
and perceived self-efficacy (beliefs that they can successfully
take up the HPV vaccination).”®>° Answers for these items
were measured on a 5-point Likert scale (1 = strongly disagree
and 5 = strongly agree). Further details are presented in the
appendix.

The ability of making decisions independently was eval-
uated by two items, while perceived self-efficacy to uptake the
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HPV vaccine was measured by eight items, and Cronbach’s
alpha in the present study was .89 and .88, respectively. An
average score was obtained by summing the responses of the
ten items, and higher scores indicated more effective adoption
of HPV vaccination.

Statistical Analysis

Statistical analysis was performed using SPSS 23.0. De-
scriptive analysis was performed to acquire socio-demographic
characteristics, health awareness, and suitable understanding
of HPV-related knowledge. To identify the different distri-
bution of variables among groups that were willing and
unwilling to take the vaccine, the chi-square test and Stu-
dent’s t-test were used for categorical and continuous vari-
ables, respectively. The influencing factors of the intention of
HPV vaccination were determined by logistic multivariate
regression, and significant variables in the univariate analysis
were further entered into the multivariate logistic regression
model, where adjusted odds ratios (AORs) and their corre-
sponding 95% CIs were calculated. Statistical significance
was set at P < .05 (2-tailed test).

Results

Participants’ Background Characteristics

Of the 3867 verified respondents, 3765 were included in the
final analysis as 102 respondents had been vaccinated before
the questionnaire survey (the vaccination rate was 2.64%).
The mean age of the participants was 19 years (standard
deviation [SD] +.82). As shown in Table 1, only 1208
(32.08%) participants were willing to take the HPV vaccine in
the next 6 months. Of these, 47.30% majored in science, and
the majority (87.78%) were Han Chinese. 64.25% had lived in
urban areas for more than 1 year, 71.16% had monthly living
expenses ranging from 1000 to 2000 yuan, and 25.21% of the
participants’ parents had educational qualifications equaling a
college degree or higher. Only 2.87% of the participants had
prior sexual experience, 17.29% were in a romantic rela-
tionship, and 24.25% of the participants had relatives or
friends with cancer.

In terms of health-related variables, 92.93% agreed that
vaccination was effective in preventing disease. Among the
participants, 79.07% had received sexual education previ-
ously, while 38.19% said they could accept premarital sex.
More than half of the participants (59.89%) had heard of HPV
previously, while only 32.54% had actively searched for or
consulted on issues concerning HPV vaccination. A statisti-
cally significant difference between groups that were willing
and unwilling to undergo vaccination was identified using the
chi-square test. The results showed that in addition to age,
major in school, and ethnicity, other variables were related to
the willingness to receive HPV vaccination (P < .05).

Knowledge of HPV

There were 11 questions about HPV, HPV-associated diseases,
and HPV vaccine. About 70% of participants knew that “HPV
is related to the development of cervical cancer” (69.99%) and
“Males can be infected with HPV” (64.65%). In addition,
76.28% and 72.16% of respondents knew that the statements
“Regular cervical cancer screening is unnecessary after HPV
vaccination” and “The HPV vaccine protects against all types
of cervical cancer” were false, respectively. However, less
than 10% of the study participants correctly answered the
questions “HPV is almost asymptomatic” (8.42%) and “A
majority of HPV infections will disappear on their own”
(9.40%). In addition, 52.96% and 58.80% of the students
correctly answered the questions that “HPV is related to sexual
contact” and “HPV infection may cause condyloma acumi-
natum, oral cancer, and other diseases,” respectively. Fur-
thermore, 45.07%, 37.40%, and 27.22% of the participants
correctly answered the questions that “The best time for HPV
vaccination is before any experience of sexual contact,”
“Condoms prevent HPV infection,” and “HPV infection is
very common.” As shown in Table 2, a statistically significant
difference between the groups that were willing and unwilling
to receive the HPV vaccine was observed using the chi-square
test. Further, greater awareness concerning HPV-related
knowledge was observed in the group willing to receive
the HPV vaccine (P < .05).

Dimensions of the IMB Model

As shown in Table 3, the mean score of HPV-related infor-
mation was 5.22 + 2.74. For the motivation of HPV vacci-
nation, the average perceived susceptibility score was 2.44 +
.89, the average perceived severity score was 3.45 + .74, the
mean perceived benefits level was 3.93 + .60, the mean
perceived barriers level was 2.94 + .61, and the average score
of perceived norms was 3.15 £ .51. In terms of objective skills
for HPV vaccination, the average score of perceived decision-
making was 4.27 + .57, and the mean self-efficacy level was
3.50 + .59. A statistically significant difference between the
groups that were willing and unwilling to receive the HPV
vaccine was observed using the Student’s t-test, with a higher
level of information, motivation, and behavioral skills toward
HPV vaccination observed in the group willing to receive the
HPV vaccine (P < .05).

Multivariate Correlates of HPV Vaccination Intention

Table 4 presents the univariate and multivariate correlates of
HPV vaccination intention with significant variables (P < .05)
in Tables 1 and 3. After adjusting for all other covariates,
participants who had prior sexual intercourse (AOR = 1.96,
95% CI: 1.25-3.08) and had family or friends with cancer
(AOR = 1.24, 95% CI: 1.04-1.48) were more likely to be vac-
cinated. Also, individuals who had heard of HPV (AOR = 1.23,



Si et al. 5
Table 1. Socio-demographics, health-related characteristics, and willingness to be vaccinated among participants (N = 3765).
All Willing to receive HPV vaccine

Variables N (%) Yes (%) No (%) Chi-square P

Socio-demographic

Age (years)
18 693(18.41) 206(17.05) 487(19.05) 2.74 26
19 2231(59.26) 719(59.52) 1512(59.13)
>20 841(22.34) 283(23.43) 558(21.82)

Mean + SD 19.12+.82 19.14+.72 19.11+.86

Major in school
Science 1781(47.30) 563(46.61) 1218(47.63) .35 .56
Liberal art 1984(52.70) 645(53.39) 1339(52.37)

Ethnicity
Han 3305(87.78) 1050(86.92) 2255(88.19) 1.23 27
Other 460(12.22) 158(13.08) 302(11.81)

Permanent residence (for more than one year)
Rural 1346(35.75) 350(28.97) 996(38.95) 35.56 .00
Urban 2419(64.25) 858(71.03) 1561(61.05)

Living Expenses (RMB/month)
<1000 yuan 771(20.48) 196(16.23) 575(22.49) 59.38 .00
10002000 yuan 2679(71.16) 859(71.11) 1820(71.18)
2001-3000 yuan 279(7.41) 130(10.76) 149(5.83)
>3000 yuan 36(.96) 23(1.90) 13(.51)

Education level of parents
Junior high school or below 1694(44.99) 464(38.41) 1230(48.1) 38.18 .00
Senior high school ( including vocational high school) 1122(29.80) 375(31.04) 747(29.21)
College (including technical college) and above 949(25.21) 369(30.55) 580(22.68)

Previous sexual experience
No 3657(97.13) 1149(95.12) 2508(98.08) 25.94 .00
Yes 108(2.87) 59(4.88) 49(1.92)

Currently relationship
No 3114(82.71) 956(79.14) 2158(84.40) 15.85 .00
Yes 651(17.29) 252(20.86) 399(15.60)

Family/friends with any cancer (including cervical cancer)
No 2852(75.75) 850(70.36) 2002(78.29) 28.09 .00
Yes 913(24.25) 358(29.64) 555(21.71)

Health-related variables

Believe vaccination is effective in preventing disease
No 266(7.07) 68(5.63) 198(7.74) 5.59 .02
Yes 3499(92.93) 1140(94.37) 2359(92.26)

Ever received sexual education
No 788(20.93) 184(15.23) 604(23.62) 34.89 .00
Yes 2977(79.07) 1024(84.77) 1953(76.38)

Attitude toward premarital sex
Con 2327(61.81) 662(54.80) 1665(65.12) 36.97 .00
Pro 1438(38.19) 546(45.20) 892(34.88)

Ever heard of HPV
No 1510(40.11) 349(28.89) 1161(45.40) 93.14 .00
Yes 2255(59.89) 859(71.11) 1396(54.60)

Ever actively searched for or consulted on HPV vaccine
No 2540(67.46) 660(54.64) 1880(73.52) 133.34 .00
Yes 1225(32.54) 548(45.36) 677(26.48)

Abbreviation: HPV, human papillomavirus.
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Table 2. HPV-related knowledge and willingness to be vaccinated among participants (N = 3765).

All Willing to receive HPV vaccine
Question items N (%) Yes (%) No (%) Chi-square® P
HPV is related to the development of cervical cancer
Agree® 2635(69.99) 906(75.00) 1729(67.62) 21.28 .00
Disagree 73(1.94) 23(1.90) 50(1.96)
Do not know 1057(28.07) 279(23.10) 778(30.43)
Males can be infected with HPV
Agree® 2434(64.65) 93(7.70) 194(7.59) 9.43 .00
Disagree 287(7.62) 823(68.13) 1611(63.00)
Do not know 1044(27.73) 292(24.17) 752(29.41)
HPV is related to sexual behavior
Agree® 1994(52.96) 696(57.62) 1298(50.76) 15.47 .00
Disagree 351(9.32) 121(10.02) 230(8.99)
Do not know 1420(37.72) 391(32.37) 1029(40.24)
Condoms can prevent HPV infection
Agree® 1408(37.40) 534(44.21) 874(34.18) 35.22 .00
Disagree 774(20.65) 242(20.03) 532(20.81)
Do not know 1583(42.05) 432(35.76) 1151(45.01)
HPV is almost asymptomatic
Agree® 317(8.42) 126(10.43) 191(7.47) 9.33 .00
Disagree 2275(60.42) 778(64.40) 1497(58.55)
Do not know 1173(31.16) 304(25.17) 869(33.99)
The HPV vaccine protects against all types of cervical cancer
Agree 140(3.72) 64(5.30) 76(2.97) 4.18 .04
Disagree® 2717(72.16) 898(74.34) 1819(71.14)
Do not know 908(24.12) 246(20.36) 662(25.89)
HPV infection may result in oral cancer, condyloma acuminatum, and anal cancer
Agree® 2214(58.80) 775(64.16) 1439(56.28) 21.02 .00
Disagree 292(7.76) 88(7.28) 204(7.98)
Do not know 1259(33.44) 345(28.56) 914(35.75)
Most HPV infections will disappear on their own
Agree® 354(9.40) 143(11.84) 211(8.25) 12.38 .00
Disagree 1652(43.88) 578(47.85) 1074(42.00)
Do not know 1759(46.72) 487(40.31) 1272(49.75)
HPV infection is very common
Agree® 1025(27.22) 405(33.53) 620(24.25) 35.66 .00
Disagree 947(25.15) 304(25.17) 643(25.15)
Do not know 1793(47.62) 499(41.31) 1294(50.61)
Regular cervical cancer screening is unnecessary after HPV vaccination
Agree 33(.88) 16(1.32) 17(.66) 20.77 .00
Disagree® 2872(76.28) 977(80.88) 1895(74.11)
Do not know 860(22.84) 215(17.8) 645(25.22)
The best time for HPV vaccination is before any experience of sexual contact
Agree® 1697(45.07) 690(57.12) 1007(39.38) 104.26 .00
Disagree 191(5.07) 62(5.13) 129(5.04)
Do not know 1877(49.85) 456(37.75) 1421(55.57)

Abbreviation: HPV, human papillomavirus.

Chi-square test was used to test the difference of the distribution of “correct answer” and “incorrect answer or do not know” in the two groups of participants

who were willing and not willing to receive HPV vaccine.
bAppropriate response.
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Table 3. Dimensions of the IMB model and willingness to be vaccinated among participants (N = 3765).
All Willing to receive HPV vaccine
Dimensions of the IMB model Mean(SD) Yes (mean[SD]) No (mean[SD]) t-value P
Information (knowledge of HPV) 5.22(2.74) 5.77(2.65) 4.96(2.74) 8.53 .00
Motivation
Perceived susceptibility 2.44(.89) 2.59(.91) 2.38(.87) 6.91 .00
Perceived severity 3.45(.74) 3.49(.76) 3.43(.73) 2.11 .04
Perceived benefits 3.93(.60) 4.07(.60) 3.86(.59) 9.89 .00
Perceived barriers 2.94(.61) 2.75(.63) 3.03(.58) -12.97 .00
Subjective norms 3.15(.51) 3.37(.52) 3.05(.47) 17.71 .00
Behavioral skills
Decision-making 4.27(.57) 4.36(.57) 4.22(.56) 7.05 .00
Self-efficacy 3.50(.59) 3.81(.57) 3.35(.53) 23.55 .00

Abbreviations: HPV, human papillomavirus; IMB, information—motivation—behavior.

95% CI: 1.03—1.47) and had ever actively searched for or
consulted on HPV vaccine issues (AOR = 1.22, 95% CI: 1.02—
1.45) were more likely to be vaccinated.

Among the dimensions of the IMB model, participants who
had high scores of “perceived susceptibility” (AOR = 1.20,
95% CI: 1.09—1.31), “perceived severity” (AOR = 1.24, 95%
CIL: 1.11-1.39), “subjective norms” (AOR = 2.09, 95% CI:
1.75-2.49), and “self-efficacy” (AOR: 2.95, 95% CI: 2.44—
3.58) were more likely to be vaccinated. On the other hand,
those who had a high score of “perceived barriers” (AOR =
.60, 95% CI: .52—.69) were less likely to receive the HPV
vaccine in the next 6 months.

Reasons for Unwilling to Get HPV Vaccine

Among the students unwilling to get the HPV vaccine in the
following 6 months, the top three common reasons reported
were as follows: “HPV vaccination is expensive” (47.48%),
“Worry about the possible side effects of the HPV vaccine”
(44.51%), and “No sexual activity” (43.37%). In addition,
7.67% of participants chose the “other” option, and the rea-
sons for self-reported group that was unwilling to receive the
HPV vaccine in the near future included “Not enough in-
formation to make a decision about HPV vaccination,” “Not
yet, preferring to wait until I’'m a little older or after college,”
“Family conditions do not support vaccination in the short
term, I should be vaccinated in the future,” “Parents do not
know about the HPV vaccine, and my friends aren’t vacci-
nated yet,” and “Hesitation to get vaccinated in general, not
specifically for HPV” (Figure 1).

Discussion

In China, cervical cancer remains one of the most common
cancers among women despite advances in HPV vaccines and
cancer screening. The HPV vaccination rate was 2.64%
among female freshmen in our study, which was lower than
that of the three previous studies with all “female college

students,” which were 3.57%, 11.00%, and 9.50%, respec-
tively.''”"* In addition, only 32.08% of participants were
willing to receive the HPV vaccine in the next 6 months, and
few had in-depth knowledge of HPV-related diseases and the
corresponding prevention and control measures. It is worth
noting that participants with sexual experience were more
willing to take the HPV vaccine. Since HPV infection is a
common sexually transmitted disease and people are con-
cerned about the risk of infection from existing sexual be-
haviors, those who had prior sexual experience were more
willing to take preventive measures such as HPV vaccina-
tion.”* Additionally, only 2.87% of participants in our study
had sexual experience(s), which may be a major reason for the
low vaccination rate and willingness to be vaccinated against
HPV. With a decrease in the age of individuals at their first
sexual intercourse and the greater odds of sexual intercourse as
their age increases, it is particularly important to improve
vaccination rates and intention for vaccination among pop-
ulations who have not yet had sex.*%*

The reasons behind low vaccination rates and willingness
to receive HPV vaccines are worth considering. First, the
health education provided by the government and schools is
not sufficient in terms of both content and frequency, leading
to a lack of in-depth understanding of the vaccine among the
target population. Second, HPV vaccination is relatively
expensive for most university students, which results in
various affordability issues with the increasing demand for
HIV vaccination.''"'**? Students with better social and
economic status (SES) have a higher chance of being vac-
cinated, and the accessibility of the HPV vaccine is reduced to
a certain population in China. In addition, there is a need to
consider the supply and accessibility issues of HPV vaccines
since HPV vaccines are not yet available in many rural areas in
China.** However, most of the burden of cervical cancer
comes from low- and middle-income countries and pop-
ulations with lower SES; hence, it is essential to provide HPV
immunization among these vulnerable populations.'
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Table 4. Influencing factors of HPV vaccination intention among participants (N = 3765).

Willing to receive HPV vaccine

Variables Unadjusted OR (95% ClI) Adjusted OR (95% ClI) P
Permanent residence (for more than one year)

Rural | |

Urban 1.56(1.35-1.81) 1.08(.89—1.30) 44
Living expenses (RMB/month)

<1000 yuan | |

1000-2000 yuan 1.39(1.16—1.66) 90(.73-1.11) 32

2001-3000 yuan 2.56(1.92-3.41) .93(.66—1.32) .70

>3000 yuan 5.19(2.58-10.44) 2.18(.97-4.92) .06
Education level of parents

Junior high school or below | |

Senior high school ( including vocational high school) 1.33(1.13-1.57) .96(.79-1.16) .66

College (including technical college) and above 1.69(1.43-2.00) .87(.69-1.09) 21
Previous sexual experience

No | |

Yes 2.63(1.79-3.86) 1.96(1.25-3.08) .00+
Currently relationship

No | |

Yes 1.43(1.20-1.70) 1.10(.90-1.35) .35
Family or friends with any cancer (including cervical cancer)

No | |

Yes 1.52(1.30-1.77) 1.24(1.04-1.48) .02%
Vaccination is effective in preventing disease

No | |

Yes 1.41(1.06—1.87) .91(.66—1.25) .55
Ever received sexual education

No | |

Yes 1.72(1.44-2.06) 1.14(.93-1.39) 22
Attitude toward premarital sex

Con | |

Pro 1.54(1.34-1.77) 1.06(.90—1.25) Sl
Ever heard of HPV

No I |

Yes 2.05(1.77-2.37) 1.23(1.03-1.47) .03*
Ever actively searched for or consulted on HPV vaccination

No | |

Yes 2.31(2.00-2.66) 1.22(1.02—1.45) .03*
Information 1.12(1.09-1.15) 1.01(.97-1.04) 73
Motivation 1.01(.97-1.04) 73

Perceived susceptibility 1.31(1.22-1.42) 1.20(1.09-1.31) .00%*

Perceived severity L11(1.01-1.21) 1.24(1.11-1.39) .00+

Perceived benefits 1.82(1.61-2.06) .86(.73—1.00) .05

Perceived barriers 46(.41-.52) .60(.52-.69) .00%*

Subjective norms 3.90(3.324.57) 2.09(1.75-2.49) .00%*
Behavioral skills

Decision-making 1.56(1.38-1.77) .86(.74-1.01) .06

Self-efficacy 4.54(3.94-5.24) 2.95(2.44-3.58) .00+

*P < .05; ¥P < .01. Abbreviation: HPV, human papillomavirus.

Traditional health education focuses on knowledge, be-
lieving that enhanced knowledge will lead to behavioral ac-
tion. However, it is worth noting that the relationship between

knowledge scores and HPV vaccination intention is contro-
versial. While significant positive correlations were found in
some previous studies, some others, including the current
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Figure 1. Reasons for unwilling to get human papillomavirus vaccine.

study, showed that knowledge concerning HPV infection, HPV-
associated diseases, and vaccines was not a predictor of HPV
vaccine acceptance.'>'***3 It is not rare to find people with a
medical background who believe that they are at a low risk of
HPV infection and are hence reluctant to get vaccinated. On the
contrary, people tend to rely heavily on their own or experience
and knowledge from those close to them to make health de-
cisions.>® When a person realizes the health benefits of the
vaccine, even though she may have only heard of the HPV
vaccine, she will actively search for information about the HPV
vaccine and consult professionals about making an appointment
for vaccination. This scenario suggests a possible way of
guiding health interventions to improve HPV vaccination
among female freshmen, and the benefit of receiving the HPV
vaccination should be specially addressed, rather than focusing
only on HPV-related knowledge.

In line with other studies, in this study, participants who
believed they were at risk for HPV infection and had a higher
perceived severity of developing cervical cancer were more
likely to receive the HPV vaccine.'**%*! However, the low
percentage of premarital sex among freshman women leads to
insufficient awareness of the risk of HPV infection among
them and their families. The cognitive gap between the actual
age group at the peak of HPV infection and the belief that there
is no risk warrants considerable attention.’’ This miscon-
ception about HPV prevention may come from cultural beliefs
about sexuality and result in widespread vaccine hesitancy and
rejection among Chinese individuals.*®*° Therefore, com-
prehensive understanding of the actual risks and possible
consequences of HPV infection will help increase the will-
ingness of the target population to receive HPV vaccination.
Furthermore, subjective norms were also a significant pre-
dictor of vaccine acceptance, as has been discussed in other
similar studies.***' While the influence of self-made decisions
was small in magnitude, it would lose significance when
subjective norms were considered.***! University youngsters
are in the process of forming their own thoughts and identity as
well as developing a sense of direction in their life. Compared
to their own decisions, they are sometimes more likely to
comply with the social norms surrounding them. Moreover,
young people are mostly in good health and usually ignore the

role of disease prevention as a whole. In such circumstances,
advice from family, friends, and their schools, together with
their own positive attitude toward HPV vaccination, would be
an effective way to promote HPV vaccination.

Similar to other studies, in this study, “perceived barriers”
played a key negative role in young female students’ will-
ingness for HPV vaccination.'>*%?! There were three main
barriers that hindered vaccination. The first was the vaccine
itself. Some participants refused to be vaccinated because of
concerns about safety and effectiveness. The second was the
vaccination process, such as the possibility that the needle
might hurt and the occurrence of adverse reactions due to HPV
vaccination. Furthermore, in terms of the realistic conditions
necessary for vaccination, some were unwilling to be vacci-
nated because they could not make their own decisions or
afford the relatively high price of the vaccination. In the
meantime, positive associations have been found between
self-efficacy and performance of health behaviors (eg, vac-
cination) through engagement and motivation, and this always
resulted in persistence.'” Although self-efficacy beliefs can be
developed by creating positive experience of success, it needs
professional guidance and skills.** Therefore, reducing the
target population’s concerns about vaccine safety, possible
needle injuries, and vaccination costs would be a cost-
effective and practical way to promote HPV vaccination in
Chinese youth. In addition, exploring the gap of willingness
toward HPV vaccination and acceptance of the HPV vaccine
and formulating targeted measures to remove this gap should
be prioritized.*> Recently, as the first Chinese domestic-made
2-valent HPV vaccine (Cecolin, Innovax, Xiamen, China) was
approved by Chinese FDA, additional efforts should be taken
to relieve hesitation regarding the vaccine and use the op-
portunity to expand vaccine supply and reduce vaccine
prices.*** If feasible, HPV vaccines for young girls should be
guaranteed initially, followed by a “catch-up” vaccination
program for young women, and the government should finally
integrate HPV vaccination into the national immunization
program.

A number of studies around the world have explored the
factors influencing HPV vaccination among female college
students,'*'3-27-3931343540 However, it is important to understand
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the factors that affect or improve HPV vaccination rates among
female college students in China as this population remains
an important target group for HPV vaccination, especially after
the vaccine is officially approved. Our research had some
strengths. First, it was a multi-center study with a representative
sample size. In addition, we used the IMB model to compre-
hensively analyze the factors influencing HPV vaccination,
including personal background information, health-related
awareness, and knowledge of HPV and HPV vaccines, to
obtain persuasive results. Finally, the items in the IMB model
were obtained from relevant high-quality research to ensure
study quality.

This study examined women who had just entered college
and were old enough to provide informed consent. Although
the questionnaire survey was conducted in seven universities
over the country and had certain representativeness, it was
convenience sampling and the number of recruits might not
be sufficient to cover heterogeneity in the target populations.
In addition, most of the participants who volunteered to join
the study may have been those who demonstrated greater
interest in the HPV vaccination. Further, the proportion of
students from urban areas and those with Han ethnicity was
large. Hence, the study results might not be suitable to be
generalized for all-age women or the whole “college female”
population. Therefore, when applying the results and con-
clusions of this study, we should be careful in expanding
representativeness. In addition, this was a cross-sectional
survey based on self-reported information; hence, causality
inference can hardly be drawn, and the possible over-
estimated influence of personal perceptions should be taken
into consideration. In addition, 83 potential participants did
not participate in the research, even after invitation and el-
igibility screening. Without the right to obtain the infor-
mation of these non-respondents, it was difficult for us to
understand whether the information provided by the re-
spondents and non-respondents was balanced, and whether
the research results can be inferred to the non-respondents.
Furthermore, conclusions about the intention of HPV vac-
cination and associated factors should be interpreted with
caution since these factors may have changed due to different
research backgrounds. Finally, the study was conducted
during a Public Health Emergency of International Concern,
the COVID-19 pandemic. There might have been an increase
in the perceived barriers reported by participants in the study
due to the overlapping period, and hence, there is scope for
further research concerning this issue.*®

Conclusion

This study was based on the IMB model with a large sample
size to explore factors influencing female college students’
intention to receive the HPV vaccine since the vaccine became
available in mainland China. Only a small proportion of the
female freshmen had been vaccinated against HPV about three

years after the HPV vaccines were approved in China, and the
willingness of the vaccine among the unvaccinated remained
low. Participants who had sex, had relatives or friends suf-
fering from cancer, had heard of HPV, and actively consulted
about HPV vaccines were more likely to receive the HPV
vaccine in the next 6 months. Most importantly, our study
found associations between vaccination acceptance and IMB
constructs, such as perceived susceptibility, perceived se-
verity, perceived barriers, subjective norms, and self-efficacy.
The evaluation and strengthening of the positive attitude of
female freshmen toward HPV vaccination, reducing barriers
to vaccination, and creating vaccine-friendly social norms can
be crucial for the promotion of HPV vaccination among
college freshmen in mainland China.
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